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This document consists of: 

1. The PRAC assessment report of the SPIKEVAX periodic safety update report (PSUR) 
covering the period 18th December 2022 to 17th June 2023, and; 

2. The SPIKEVAX PSUR itself.  

The PSUR is a pharmacovigilance document intended to provide an evaluation of the risk-
benefit balance of the medicinal product during the reference period mentioned above.  

The objective of the PSUR is to present a comprehensive and critical analysis of the risk-benefit 
balance of the product, taking into account new or emerging safety information in the context 
of cumulative information on risk and benefits. The marketing authorisation holder is legally 
required to submit PSURs at defined time points after the authorisation of a medicinal product. 

EMA’s safety committee, the PRAC, assesses information in the PSUR to determine if there are 
new risks identified for a medicine and/or if its risk-benefit balance has changed. The outcome 
of this assessment is summarised in the PRAC assessment report of the PSUR. 

The PSUR and the PRAC assessment report of the PSUR include information about suspected 
side effects, i.e. medical events that have been observed following the use of the vaccine, but 
which are not necessarily related to or caused by the vaccine itself. Information on suspected 
side effects should not be interpreted as meaning that the vaccine or the active substance 
causes the observed event or is unsafe to use.  

Only a detailed evaluation and scientific assessment of all available data, as 
described in the PRAC assessment report of the PSUR, can determine the impact of 
new data on the benefits and risks of a medicine. 

Further information on the safety of COVID-19 vaccines and on PSUR submission and 
assessment is available on the EMA website. 

This document may contain redactions for commercially confidential information (CCI) and 
protected personal data (PPD) in accordance with applicable legislation and guidance. 

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/covid-19-medicines/safety-covid-19-vaccines
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/pharmacovigilance/periodic-safety-update-reports-psurs
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/pharmacovigilance/periodic-safety-update-reports-psurs
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1. Background information on the procedure 

This is the assessment of PSUR(s) submitted in accordance with the requirements set out in the list of 
Union reference dates (EURD list) for elasomeran (Spikevax), elasomeran / imelasomeran (Spikevax 
bivalent Original/Omicron BA.1), elasomeran / davesomeran (Spikevax bivalent Original/Omicron BA.4-
5), andusomeran (Spikevax XBB.1.5). 

2. Assessment conclusions and actions 

This report assessed the 5th Periodic Safety Update Report (PSUR) for elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran, summarising the safety information gathered 
during a 6-month reporting period from 18 Dec 2022 to the data-lock point (DLP) 17 Jun 2023. 

Elasomeran was first authorised in the EU through the centralised procedure on 6th January 2021. The 
European Union reference date (EURD) is 18th December 2020, which is also the International Birth Date 
(IBD), based on first approval in the USA. Elasomeran is currently authorised in the EU under the name 
Spikevax. 

First authorisation for elasomeran/imelasomeran was granted by the Medicines and Healthcare products 
Regulatory Agency (MHRA) for the United Kingdom (UK) on 12th August 2022, and 
elasomeran/davesomeran was granted Emergency Use Authorization (EUA) status by US Food and Drug 
Administration (US FDA) on 3pt August 2022. 

Andusomeran (Spikevax XBB.1.5) was approved in the EU after the DLP, on 15th September 2023. 

Elasomeran is a lipid nanoparticle (LNP)-encapsulated messenger RNA (mRNA) based vaccine against the 
2019 coronavirus (CoV; Severe Acute Respiratory Syndrome Coronavirus 2 [SARS-CoV-2]). Elasomeran 
is authorised in the European Union (EU) as a suspension for injection indicated for active immunisation 
to prevent coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2 in individuals 6 months of age 
and older. 

Elasomeran is formulated as a dispersion for injection to be supplied in a multidose vial and single use 
pre-filled syringe. Elasomeran/imelasomeran is formulated as a dispersion for injection to be supplied in 
single dose vial, multidose vial and single use pre-filled syringe. Elasomeran/davesomeran is formulated 
as a dispersion for injection to be supplied in multidose vial. 

The dosage varies depending on the vaccine, and whether it is being used as part of a primary series 
vaccination or as a booster dose. Further, it varies with age and by whether persons are severely 
immunocompromised or not. 

mRNA-1273 consists of an mRNA Drug Substance that is manufactured with LNPs composed of four 
lipids: heptadecan-9-yl 8- ((2-hydroxyethyl)(6-oxo-6-(undecyloxy) hexyl)amino) octanoate (SM-102); 
cholesterol; 1,2-distearoyl-sn-glycero-3-phosphocholine (DSPC); and 1-
monomethoxypolyethyleneglycol-2,3-dimyristylglycerol with polyethylene glycol of average molecular 
weight 2000 (PEG2000-DMG). 

At the time of the DLP of the 5th PSUR, elasomeran was authorised in 49 countries/regions for active 
immunisation of adults to prevent COVID-19 caused by SARS-CoV-2. Cumulatively, approximately 53,983 
subjects were exposed in clinical trials. As of DLP of this report 978,005,565 doses of the three vaccines 
had been administered worldwide. 

Signals 

No new important risks were identified from the signals presented in the PSUR. 
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During the reporting period 4 signals were closed and 2 signals were ongoing at DLP. The closed signals -
which also included responses to request for supplementary information - on Amenorrhea (re-evaluation), 
Diarrhoea (re-evaluation), Pemphigus and pemphigoid, and Idiopathic inflammatory myopathy/Myositis 
did not provide sufficient information of a causal association with elasomeran containing vaccines and the 
signal topics will be monitored by routine pharmacovigilance. For the ongoing signal of Sensorineural 
hearing loss, which was closed by the MAH after DLP, a signal evaluation report was presented. A 
hypothetical mechanism of action in which COVID-19 vaccination might result in otologic disorders was 
presented. However, the PRAC deemed that the data accumulated were not robust enough to support a 
causal association between sensorineural hearing loss and elasomeran exposure. For the ongoing signal 
of IgA Nephropathy flare up raised by the MAH, a signal evaluation report is expected presented with the 
next PSUR as the signal was closed after DLP. 

Safety topics under monitoring 

For the two safety topics under review Postural tachycardia syndrome (POTS), and secondary 
Hemophagocytic lymphohistiocytosis (sHLH) the data presented was inconclusive to draw firm conclusions 
on a causal relationship with elasomeran-containing vaccines. However, literature papers were published 
after DLP, and the MAH is requested to comment on these papers within the next PSUR. 

The MAH presented an article by Uzun et al. that included 6 well-documented case reports of reportedly 
vaccine-induced liver injury. The observed liver injuries had a similar pattern to the one seen in 
autoimmune hepatitis. Furthermore, the authors mentioned literature case reports and observational 
studies which have been published after the topic "autoimmune hepatitis" was previously evaluated in 
PSUSA #3. Therefore, the MAH has been requested to present a cumulative review of autoimmune 
hepatitis with elasomeran, elasomeran/imelasomeran,elasomeran/davesomeran or andusomeran 
exposure within the next PSUR. 

The signal of chronic urticaria was evaluated in the PSUR #3, however the signal was rejected. Based on 
new information on chronic urticaria, the PRAC has raised the signal in the current PSUSA procedure and 
provided a cumulative review on chronic urticaria and the vaccines. Causality assessment of all 360 cases 
of chronic urticaria in EVDAS has been performed with 58 cases assessed probably and 228 cases 
assessed possibly associated with the vaccines. Of these cases, 68 cases have been evaluated by the 
independent Danish Patient Compensation leading to patient compensation. The data show that there is a 
clear shared pattern between chronic urticaria and mechanical urticaria in time to onset of urticaria of 7-
13 days and onset primarily after the third vaccine dose which is further supported by the literature. 
Based on the cumulative review, the PRAC considers that evidence exist of at least a possible causal 
association between chronic urticaria and the vaccines. The MAH agrees to include the ADR "Chronic 
urticaria" in the SmPC section 4.8 and PIL section 4 with the frequency "not known" as proposed by the 
PRAC. 

Summary of safety concerns 

No new and significant information was presented for the risks and missing information in the summary 
of safety concerns. 

Conclusion 

For the PSUR frequency it was concluded in the previous PSUSA (no 4.) to stay aligned with the EURD. A 
6-monthly PSUR with DLP December 2023 is expected, and the first yearly PSUR is to be submitted with a 
DLP December 2024. This previous decision of future PSUR deadlines remains supported by the current 
evaluation of data. 

No new significant information that would impact the benefit-risk balance was identified during the 
assessment of the data in this PSUR. In view of the data presented in the reviewed PSUR, the overall 
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risk-benefit balance of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran and 
andusomeran is therefore considered unchanged in the approved indication. 

3. Recommendations 

Based on the PRAC review of data on safety and efficacy, the PRAC considers that the risk-benefit balance 
of medicinal products containing elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran and 
andusomeran remains unchanged but recommends that the terms of the marketing authorisation should 
be varied as follows: 

Scientific conclusions and grounds for variation to the terms of the marketing authorisations 

In view of available data on chronic urticaria from the literature, spontaneous reports including some 
cases with a close temporal relationship, and in view of a plausible mechanism of action, the PRAC 
considers a causal relationship between elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran and andusomeran and chronic urticaria is at least a reasonable possibility. 
The PRAC concluded that the product information of products containing elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran and andusomeran should be amended 
accordingly. 

Update of section 4.8 of the SmPC to add the adverse reaction 'Chronic urticaria' with a frequency 'Not 
known'. The Package leaflet is updated accordingly. 

The following changes to the product information of medicinal products containing elasomeran, 
elasomeran/imelasomeran,elasomeran/davesomeran and andusomeran are recommended (new text 
underlined and in bold, deleted text strike through): 

Summary of Product Characteristics 

■ Section 4.8 

The following adverse reaction should be added under the SOC 'Skin and subcutaneous tissue disorders' 

with a frequency 'Not known': 

Chronic urticaria 

Package Leaflet 

Section 4. Possible side effects 

The following adverse reaction should be added under the 'Frequency unknown' section: 

- rash elicited by external stimulus such as firm stroking, scratching, or pressure to the skin 

(mechanical urticaria) 

- raised. itchy rash with a duration of more than six weeks (chronic urticaria) 

4. Issues to be addressed in the next PSUR 

The MAH(s) should also address the following issues in the next PSUR: 

• The MAH is requested to provide a cumulative review of autoimmune hepatitis with elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran or andusomeran exposure in the next 
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PSUR. Information from all relevant data sources including the literature, spontaneous case 
reports, randomised clinical trials (RCTs) and non-interventional studies should be considered. 
The MAH should also present and evaluate the literature case reports and observational studies 
related to elasomeran mentioned in the article by Uzun et al. (PSUR page 7558). The MAH 
should ensure that all cases of autoimmune hepatitis are included and therefore any MedDRA 
preferred terms (PT) which could possibly overlap with AIH (i.e. acute hepatic failure, drug
induced liver injury, hepatitis acute, hepatitis fulminant, immune-mediated hepatic disorder and 
immune-mediated hepatitis) should be checked. 

The MAH should perform a causality assessment of all retrieved cases preferably using the WHO
UMC causality assessment criteria and provide a justification for the chosen causality category. 
Cases assessed by the MAH as "possible", "probable" or "certain" and all cases with positive re
challenge should be presented and discussed. Case narratives should be provided in an 
appendix. Eudravigilance case numbers should be provided when available. The MAH is kindly 
asked to present the cases in a table similar to the following: 

case ID Consumer Reaction PT Redlallenge Time to onset Medical history Conoomitant causality WlfO-UllilC 
characteristics /dedlallenge medication assessment causality 
(gender, age) category 

[ ... ] 

The MAH should also evaluate retrieved cases using the simplified diagnostic criteria of the 
International Autoimmune Hepatitis Group and present the cases according to the score they 
achieve by this set of criteria. However, otherwise well-documented cases that are not evaluated 
as "definite" or "probable" cases of autoimmune hepatitis according to these criteria should also 
be presented and discussed. Furthermore, the cumulative review should include a discussion of 
the potential mechanism of action. 

If the MAH considers an update of the product information warranted, a wording and frequency 
for inclusion in the SmPC and package leaflet should be proposed with presentation of the used 
method for calculation of frequency. 

• After DLP of the present PSUR, a paper including a case report and a literature review on 
secondary Hemophagocytic lymphohistiocytosis (sHLH) and COVID-19 vaccination has been 
published (Premec H, Zivko M, Mijic M, Jelic-Puskaric B, Lalovac M, Filipec Kanizaj T, Sobocan N. 
Acute Liver Failure Caused by Secondary Hemophagocytic Lymphohistiocytosis After COVID-19 
Vaccination - Case Report and Literature Review. Int Med Case Rep J. 2023 Aug 7;16: 449-455. 
doi: 10.2147/IMCRJ.S417347. PMID: 37577009; PMCID: PMC10416787.). The MAH is requested 
to comment on this paper in the next PSUR and comply with appropriate measures based on the 
cumulative information including mechanism of actions concerning sHLH and elasomeran and 
andusomeran containing vaccines. 

• Two papers concerning POTS and the association with COVID-19 vaccination have been 
published after the DLP of the present PSUR. The MAH is requested to comment on these in the 
next PSUR and comply with appropriate measures based on the cumulative information 
concerning POTS and elasomeran and andusomeran containing vaccines. The papers are the 
following: 

- Tv P, Tran TT, Hao HT, Hau NTH, Jain N, Reinis A. Postural orthostatic tachycardia syndrome
like symptoms following COVID-19 vaccination: An overview of clinical literature. Hum 
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Antibodies. 2023;31(1-2): 9-17. doi: 10.3233/HAB-220013. PMID: 37248893; PMCID: 
PMC10357168. 

- G6mez-Moyano E, Rodrfguez-Capitan J, Gaitan Roman D, Reyes Bueno JA, Villalobos Sanchez 
A, Espfldora Hernandez F, Gonzalez Angulo GE, Molina Mora MJ, Thurnhofer-Hemsi K, Molina
Ramos AI, Romero-Cuevas M, Jimenez-Navarro M, Pav6n-Mor6n FJ. Postural orthostatic 
tachycardia syndrome and other related dysautonomic disorders after SARS-CoV-2 infection and 
after COVID-19 messenger RNA vaccination. Front Neurol. 2023 Aug 16;14:1221518. doi: 
10.3389/fneur.2023.1221518. PMID: 37654428; PMCID: PMC10467287. 

• In relation to the search strategy for MIS-related cases, the MAH states that the search terms 
used for PSUR #4 are the ones recommended by the Brighton Collaboration group. However, it 
is unclear which exact reference the MAH has used for these search terms. In the document 
"AESI Case Definition Companion Guide - Multisystem Inflammatory Syndrome in Children and 
Adults (MIS-C/A)" by the Brighton Collaboration group, the terms "multisystem inflammatory 
syndrome", "cytokine storm" and "cytokine release syndrome" do not appear in appendix 1 
(diagnostic codes). On the other hand, this appendix lists the MedDRA PTs "sepsis syndrome", 
"haemophagocytic lymphohistiocytosis" and "toxic shock syndrome" which are not used by the 
MAH. Therefore, with the next PSUR the MAH is requested to provide the exact reference from 
the Brighton Collaboration group which the search terms have been based on. Furthermore, the 
MAH is requested to clarify why the MedDRA PTs "sepsis syndrome", "haemophagocytic 
lymphohistiocytosis" and "toxic shock syndrome" are not used. 

• In the previous PSUSA procedure (no. 4) and in relation to the important potential risk IgA 
Nephropathy (only included in PSUR Summary of safety concerns), the MAH was requested to 
include the publication by Ma and Xu in the risk characterisation presented in this PSUR. 
However, it appears that the MAH has only discussed the article in PSUR section 16.3 and not in 
PSUR section 16.4. The PRAC deems that this article adds value to the risk characterisation as it 
presents proposed mechanisms of action by which COVID-19 vaccination might induce IgA 
nephropathy. Therefore, the PRAC reiterates its request. The MAH is requested to include the 
following publication in the risk characterisation of IgA nephropathy in section 16.4 of the next 
PSUR with special focus on the proposed mechanisms of action: 

- Ma Y, Xu G. New-onset IgA nephropathy following COVID-19 vaccination. QJM. 2023 Feb 
14;116(1):26-39. doi: 10.1093/qjmed/hcac185. 

5. PSUR frequency 

IZ!No changes to the PSUR frequency 

For the PSUR frequency it was concluded in the previous PSUSA (no 4.) to stay aligned with the EURD. A 
6-monthly PSUR with DLP December 2023 is expected, and the first yearly PSUR is to be submitted with a 
DLP December 2024. 
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Annex: PRAC Rapporteur assessment comments on PSUR 
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1. PSUR Data 

1.1. Introduction 

This is the periodic safety update single assessment (PSUSA) of the 5th periodic safety update report 
(PSUR) on elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran covering the period 
from 18 Dec 2022 to 17 Jun 2023. 

Currently, the elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran PBRER is on a 6-
monthly submission schedule based on the European Union (EU) reference dates (EURD) and to stay 
aligned with the EURD, one additional 6-monthly PBRER (data lock point [DLP] 17 Dec 2023) will be 
submitted, then the first yearly PBRER (DLP 17 Dec 2024), to be followed by further yearly PBRERs. The 
first three PBRERs (PBRER#l, PBRER#2 and PBRER#3) submitted included the single International 
Nonproprietary Name (INN) elasomeran, however, beginning with the PBRER#4, bivalent vaccines; 
elasomeran/imelasomeran, and elasomeran/davesomeran were also included. 

The international birth date (IBD) of elasomeran is 18 Dec 2020, the date of the first marketing approval 
in any country in the world. The product is currently authorized in 49 unique countries, regions, and 
unions/areas for active immunization to prevent COVID-19 caused by SARS-CoV-2. First authorization 
approval for elasomeran/imelasomeran was granted by the Medicines and Healthcare products Regulatory 
Agency (MHRA) for the United Kingdom (UK) on 12 Aug 2022, and elasomeran/davesomeran was granted 
Emergency Use Authorization (EUA) status by US Food and Drug Administration (US FDA) on 31 Aug 
2022. 

Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran belong to the pharmacotherapeutic 
group "Vaccines, COVID-19 Vaccines" and has Anatomical Therapeutic Chemical (ATC) code: J07BN01 
(previously J07BX03). 

Elasomeran is a lipid nanoparticle (LNP)-encapsulated messenger Ribonucleic acid-based vaccine against 
the 2019 novel coronavirus (CoV) (CoV; SARS-CoV-2). As per Company Core Data Sheet (CCDS) (v16.0, 
dated 03 Jan 2023), elasomeran is authorized as a suspension for injection for active immunization to 
prevent COVID-19 caused by SARS-CoV-2 in individuals six months of age and older. 
Elasomeran/imelasomeran and elasomeran/davesomeran are indicated for active immunization to prevent 
COVID-19 caused by SARS-CoV-2 in individuals 12 years of age and older who have previously received 
at least a primary vaccination course against COVID-19. 

Elasomeran is Single-stranded, 5'-capped messenger Ribonucleic acid (RNA) (mRNA) produced using a 
cell-free in vitro transcription from the corresponding Deoxyribonucleic acid templates, encoding the full
length Spike protein of SARSCoV2, modified to introduce two praline residues to stabilize the 5-protein 
into a prefusion conformation (5-2P). Elasomeran consists of an mRNA drug substance that is 
manufactured with LNPs composed of four lipids: heptadecan-9-yl 8((2hydroxyethyl) (6-oxo-6-
(undecyloxy) hexyl) amino) octanoate (SM-102); cholesterol; 1,2distearoyl-sn-glycero-3-phosphocholine 
(DSPC); and one monomethoxypolyethyleneglycol 2,3dimyristylglycerol with polyethylene glycol of 
average molecular weight 2000 (PEG2000DMG). Imelasomeran contains mRNA, 5'-capped, encoding a 
full length, codonoptimized prefusion stabilized conformation variant (K983P and V984P) of the SARS
CoV-2 spike (5) glycoprotein (Omicron variant, B.1.1.529). Davesomeran is a single-stranded, S'capped 
messenger RNA (mRNA) produced using a cell-free in vitro transcription from the corresponding 
Deoxyribonucleic acid templates, encoding the viral spike (5) protein of SARS-CoV-2 (Omicron BA.4-5). 
The 5-proteins of the SARS-CoV-2 Omicron variant lineages BA.4 and BA.5 are identical. 
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Elasomeran/imelasomeran is formulated as a dispersion for injection to be supplied in single dose vial, 

multidose vial and single use pre-filled syringe. Elasomeran/davesomeran is formulated as a dispersion 

for injection to be supplied in multidose vial. 

• Elasomeran 0.20 mg/ml dispersion for injection 

Elasomeran is supplied as a multidose vial that contains ten doses of 0.5 ml each or a maximum of 20 

doses of 0.25 ml each. One dose (0.5 ml) contains 100 µg of elasomeran, a COVID-19 mRNA Vaccine 

(embedded in lNPs). One dose (0.25 ml) contains 50 µg of elasomeran, a COVID-19 mRNA Vaccine 

(embedded in lNPs). 

• Elasomeran 0.10 mg/ml dispersion for injection and pre-filled syringe 

Elasomeran is supplied as a multidose vial that contains five doses of 0.5 ml each or a maximum of ten 

doses of 0.25 ml each. One dose (0.5 ml) contains 50 µg of elasomeran, a COVID-19 mRNA Vaccine 

(embedded in lNPs). One dose (0.25 ml) contains 25 µg of elasomeran, a COVID-19 mRNA Vaccine 

(embedded in lNPs). It has also been supplied as single use pre-filled syringe that contains one dose of 

0.5 ml. One dose (0.5 ml) contains 50 µg of elasomeran, a COVID-19 mRNA Vaccine (embedded in 

lNPs). 

• Elasomeran/imelasomeran (50 µg/50 µg)/ml dispersion for injection 

Elasomeran/davesomeran [it is assumed the MAH means imelasomeran] is supplied as a multidose 

2.5 ml vial (blue flip-off cap) that contains 5 doses of 0.5 ml each and a multidose 5 ml vial containing 

10 doses of 0.5 ml each. One dose (0.5 ml) contains 25 µg of elasomeran and 25 µg of imelasomeran, a 

COVID-19 mRNA Vaccine (embedded in lNPs). 

• Elasomeran/imelasomeran 25 µg/25 µg dispersion for injection and pre-filled syringe 

Elasomeran/davesomeran [it is assumed the MAH means imelasomeran] is supplied as a single use 

pre-filled syringe which contains one dose of 0.5 ml. One dose (0.5 ml) contains 25 µg of elasomeran 

and 25 µg of imelasomeran, a COVID-19 mRNA Vaccine (embedded in lNPs). It has also been supplied as 

single use pre-filled syringe that contains 1 dose of 0.5 ml, for single use only. One dose (0.5 ml) 

contains 25 ug of elasomeran and 25 ug of imelasomeran, a COVID-19 mRNA Vaccine (embedded in 

lNPs). 

• Elasomeran/davesomeran (50 µg/50 µg)/ml dispersion for injection 

Elasomeran/davesomeran is supplied as a multidose 2.5 ml vial (blue flip-off cap) containing 5 doses of 

0.5 ml each. One dose (0.5 ml) contains 25 µg of elasomeran and 25 µg of davesomeran, a COVID-19 

mRNA Vaccine (embedded in lNPs). 

Following are the dosages of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran: 

Posology for primary series, a third dose in severely immunocompromised and booster doses for 

elasomeran-containing vaccines is provided in below Table 1. 1. 
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Table 1 .1 Dosages and descdption for  elasomera n, elasomei·an/imela someran, a nd 
elasome1·an/davesome1·an  

Strengtll 

Elasomenm 0 . .20  
mg/mL 
concenii-atiion 
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Vaccirudion 
Type 
P1'111u.1r;i,1 se1'"ies 

Third dose in 
severely 
l.mnrn11ocomprom1 

sed 

Booster dose 

Age and Dose Recommenibti1.H1s 

Individuals 12  years of age and It is recommended to 
ola'er a dministerthe second dose 2 8 
E:lasomenm is a dministered a :s  a days a fter the first dose. 
course of 2 (two) mo µg doses 
(0 .5  mL each). 
Children 6 through 11 years of 
age 

Elasomernn :LS a dm:i11istered a s  a 
course of 2 (two) 5 0  µg doses 
(0 .25 mL ead1, containing 50 �tg 
mRl'l"A 'i!;i:1ich :is ba If of the 
pnmary dose for n1dividua ls 1 2  
years a nd older). 

lna'ividuals 12  ,years of age and A thu-d dose may be given a t  
ola'e:r lea st 2 8 days afller the second 
Elasomern.n is admini.stered a s  dose. 
course of 011e dose of O .5 mL, 
containng WO µg mRNA 
Children 6 through 11 years of 
ag,e 

Elasomernu ts a dm:iuistered a s  a 
course of  011e dose of O .25 mL, 
contamng 50  �1.g mRi'lA 
Individuals 12  years of ag� and Modema CO\l'ID-19 Va ccine 
older may be used to boost 
A booster dose o f  el.a somern11 individuals 1 2  years of age 
0 . 2 5  mL, containing 50 µg a nd older who lmvereceived a 
mRl'l"A primary series ,.,'"i.tb Modema 

COv'ID-1 9  Va ccine
7 
or a 

primary series comprised. of 
a nothe, mRNA vaccine or 
a deno·vira 1 ·vector \'1'1 cc:ine a t  
least 3 mo11ths after 
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Elasomeran 0 .10  Primary series 
• 

mg/mL 
concentn1.tion and 
50 �g disp,ersioo for 
injection iin pre-
fined syringe 

Third dose in 
S6V6rfl.�V 

irnmunocompromi 
sed! 

Boostflr dose 

Ela so mer an/i melaso Boostflr dos�• 
meran (50 1.1g/5(1 
11g)/mL dispersion 
for inj1ectimn 
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completion of the primary 
senes. 

Children 6J'€t1l"S through 1 1  I t  is recommended to 
years ofagq a dmn11sterd1e second dose 28  
Ela som.ernn is a dm:i:nistered as  a days after the first dose. 
course of 2 (twu) 50 iLg doses 
(0.5 mL each, co11taining 5 0  �1g 
mRNA). 
Children 6 months through 5 
yem;, of agq 
Ela somernn is a dmi:nistered a s a 
course of 2 (two) 2 5  �1g doses 
(0 25  mL each, contan1ing 25  �tg 
mRNAea.ch. vlhich is ha llf of  tbe 
primaf)r dose forch:ild1e11 6 yearn 
through 1 1  years of a ge). 
Children 6 )'€i71"S through 1 1  A dmd dose may be  given a t  
year.s ofage least 28 days after the second 
Elasom.ern11 i'> a dministered a s  a dose. 
course of 011e dose of 0 . .5 mL, 
containing 50 �tg mRNA 
Children 6 months through 5 
yem;, ofage 
Ela.somenm is a dmn1iste1ed a s  a 
coun,e ofone (one) dose of O 25 
mL contammg 25  �.1g mRNA 
Individuals 12  years of ag� and Modema COVID-19 Va ccine 
older may be used to boost 
A booster dose of da somera11, individua ls 1 2  years of  a ge  
0 . 5  mL, co11rai11ing 5 0  �1gmRNA .and older who ba\·erece1ved a 

primary series v.'itb Modema 
CO'l.llD-1 9  Va ccine, or a 
prnna1y senes comprised of 
a.nother .mRNA vaccme or 
a de110,ci.rn l vector vaccm.e a t  
least 3 months after 
completion of the primary 
senes. 

Individuals 6 yem"S through 11  There should be an :interval of  
yem;, ofage a t  least 3 montb:s. betv.reen 
Dose is adm.inisteredas one dose a dministra tio11 of 
of0 _25  mL colllllining 12. 5 ug of elasomeranlimelasomei.an aoo 
eLuome!a11 a11d 1 2  .. 5 ug of tbe la st prior dose of  a 
imela somern n. CO'VID- 1 9  vaccine. 
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Individuals 12  years of ag� and Elasomeranhmellasomeran is 
older only indicated for :iindividuals 
Dose is administered a s a course who ha \-eprenously recen,ced 
of one dose of0.5 mL, contanm:1.g a t  least a pr:im.ary vaccit1a tion 
2 5  �ig ofellasomernnand.25 ).tg of course against COVID-1 9 .  
imefa somern n. 

Ela snmeraoidancso Booster dost/ Individuals 12  years of age and There should be an :interval of 
menm (50 Jig/50 older a t  lea st 3 montbs bet.veen 
11g)hnL dispersion Dose i,s admi:11iste1ed a s  a coui:se a dministrn tion of 
for injection of one dose of05 mL contanling ellasomenu:ild.'tvesomeran a nd 

2 5  �ig ofelasomernnand25 ).tg of tli.e la st prior dose of a 
da ,,esomeran. CO'VID- 1 9 vaccine 

Ela somernn/davesomenu1 is 
only indicated for :iindivid ua l'> 
who ha ,-epre,.-iously received 
at least a prnna1y vaccination 
course a ga inst COVID-1 9 .  

*For prim,uy series fol" indi,;idmils 1 2  ye.irn of age and olde£, the 0.2 mg/mL str�ngth vial should b e  used. 
tFor the th:ird dose in severely immnnocomJiomised patients 1 2  years of age and o !de£, the 0 .1  mglmL strength vial should be 
med. 
t For details on the prunary nccinal:lon course for a�s 12 and abm-e, the O .2 mg/mL str�ngth vial should be used. 

Elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran may be used to boost adults who 
have received a primary series with elasomeran, or a primary series comprised of another mRNA vaccine 
or adenoviral vector vaccine. 
The mRNA drug substance in mRNA-1273 is chemically similar to naturally occurring mammalian mRNA 
with the exception that the uridine nucleoside normally present in mammalian mRNA is fully replaced with 
N-methyl-pseudouridine, a naturally occurring pyrimidine base present in mammalian transfer RNAs 1,2]. 
This nucleoside is included in mRNA-1273 drug substance in place of the normal uridine base to minimize 
the indiscriminate recognition of the mRNA-1273 by pathogen-associated molecular pattern receptors 
(e.g., toll-like receptors) [3]. The cap structure used in the mRNA is identical to the natural mammalian 
Cap one structure [4,5] and is presented in Figure 1-1 below. 

Figme 1-1  mRNA 1 2 73 COVID-19 '\"a.cdue Cap 1 mRNA struct11re 

c.ap 5/ UTR Coding re-gion 3i' UTR PolyA tail 

5' 

Abbrcviatillns: mRNA. mcsseni;:er RNA .  Pol�·A. polyadenylatcd: UTR. unlram]alcd region. 

Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, contain mRNA encapsulated in 
LNPs. The mRNA encodes for the full length SARS-CoV-2 spike protein modified with two praline 
substitutions within the heptad repeat one domain (S-2P) to stabilize the spike protein and is 
immunogenic against the Wuhan-Hu-1 (D614) isolate and all key emerging variants tested, including 
B.1.1.7, B.1.351, BA.1 (Omicron variant B.1.1.529), BA.2, BA.4, and BA.5 (Omicron variants B.1.1.529.4 
and B.1.1.529.5). After IM injection, cells at the injection site and the associated draining lymph nodes 
take up the LNP, effectively delivering the mRNA sequence into cells for translation into viral protein. The 
delivered mRNA does not enter the cellular nucleus or interact with the genome, is nonreplicating, and is 
expressed transiently mainly by dendritic cells and subcapsular sinus macrophages. The expressed, 
membrane-bound spike protein of SARS-CoV-2 is then recognized by immune cells as a foreign antigen. 
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This elicits both T-cell and B-cell responses to generate neutralizing antibodies, which may contribute to 
protection against COVID-19. 

A modified, variant-matched bivalent COVID-19 mRNA vaccine has been developed that contains equal 
amounts of two mRNAs that encode for the Spike protein of the ancestral SARS-CoV-2 (Wuhan-Hu-1) and 
an antigenically divergent variant of concern (elasomeran/imelasomeran), each encapsulated into 
individual LNPs, and co-formulated into a single drug product (elasomeran bivalent). After delivery, both 
mRNAs are delivered to cells in the body where the two distinct spike protomers, each of which 
represents one of the three components of the spike trimer, are expressed. After expression these spike 
protomers assemble into the spike trimer and both homotrimers as well heterotrimers (mixed protomers 
from the Wuhan spike and the Variant spike), form. The inclusion of both the original and the variant 
spikes in the vaccine are intended to broaden immunity. 

Below are the target variants for the various mRNA-1273 vaccines used in the clinical development 
program (See Table 1.2). 

Table 1 .2 Val'iiants and ,,7HO labels fo1· mRNA-1273 

Suffix Va1·ia.nts 

mRNA-127 335 1 Beta 

mRNA-1273.6 1 7 .2  Delta 

mRNA-1273.2 1 1 Biva]ent: 1 • 1 ratio of prototype a nd beta (.3 5 1 )  

mRNA -1273.2 1 3  Biva]ent: 1 · 1  ratio ofbeta (35 1 ) ,rnd delta (.617 )  

mRNA-1273.2 1 4  Bi:vaJent: l • l ratio of prototype a nd omicron BA] (.529) 

mRNA-1 2 7 3 .222 Bivallent: 2 mRNAs: CS-023 3 1 4  a nd CX-034476 

mRNA-1273 .529 Omi.c:ron BA l 

mRNA-1 273 .8 1 5  B 1.3 5 1  li.neage S va riant 

nRNA-1 27 3 .23 1 LS sub lineage of SARS-CoV-2 

Note � The onginlll 1 2 73  v.icc.ine . tugeting the \Vu.him stnun 1s rde1Ted kl as prntotype. 

The expressed Spike protein of SARS-CoV-2 is then recognized by immune cells as a foreign antigen 
which elicits both T-cell and B-cell responses. The immune response to the Spike protein results in 
functional antibody and T-cell responses and in the generation of memory immune cell populations. 

Further details on mechanism of action, indications, pharmaceutical forms, and instructions for use are 
presented in the CCDS for elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran (current 
v16 dated 03 Jan 2023) in PSUR Appendix 1. 

The MAH did not propose changes to the product information as part of the submission of this PSUR. 

1.2. Worldwide marketing authorisation status 

The IBD of elasomeran is 18 Dec 2020. The product is currently authorized in 49 unique countries, 
regions, and unions/areas for active immunization to prevent COVID-19 caused by SARS-CoV-2. 
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First marketing approval for elasomeran/imelasomeran was granted by the MHRA for use in the UK on 12 
Aug 2022. Elasomeran/davesomeran was granted EUA status by Food and Drug administration on 31 Aug 
2022. 
Elasomeran is approved and/or authorized in numerous countries throughout the world for adults (;::>:18 
years age), adolescents (12 to < 18 years of age), and children (6 months to < 12 years of age) as a two 
dose primary series. Additionally, approvals and/or authorizations for third doses in special populations 
(e.g., immunocompromised) and/or as a booster dose, including authorization for two bivalent vaccines 
(elasomeran/imelasomeran and elasomeran/davesomeran) continue to expand. 
Cumulative information on marketing authorizations in all countries and approval dates are provided in 
PSUR Appendix 2. 

Rapporteur assessment comment: 

The International Birth Date of elasomeran is 18 Dec 2020. The product is currently authorized in 49 
unique countries, regions, and unions/areas for active immunization to prevent COVID-19 caused by 
SARS-CoV-2. First marketing approval for elasomeran/imelasomeran was granted by the MHRA for use in 
the UK on 12 Aug 2022. Elasomeran/davesomeran was granted EUA status by Food and Drug 
administration on 31 Aug 2022. The date of marketing authorization in the European Economic Area for 
the primary vaccination series in adults was 06 Jan 2021. 

This section is acknowledged. 

1.3. Overview of exposure and safety data 

1.3.1. Actions taken in the reporting interval for safety reasons 

During the reporting period, the following safety-related action was taken by ModernaTx, Inc: 

A Spikevax Risk Management Plan (RMP) version 7.0 was submitted during the reporting period along 
with PBRER#4 within procedure European Medicine Evaluation Agency (EMEA)/H/C/Periodic Safety 
Update Single Assessment (PSUSA)/00010897/202212 to propose removal of the following safety 
concerns: 

• Important potential risk : Vaccine-associated enhanced disease (VAED) including Vaccine 
associated enhanced respiratory disease (VAERD). 
• Missing information: Use in immunocompromised subjects, Interaction with other vaccines, Use 
in frail subjects with unstable health conditions and co-morbidities (e.g. chronic obstructive 
pulmonary disease (COPD), diabetes, chronic neurological disease, cardiovascular disorders) and 
Use in subjects with autoimmune or inflammatory disorders. 

The evaluation of the PBRER#4 was still ongoing at the end of the reporting period. 
Rapporteur assessment comment: 

During the reporting period, a risk management plan (RMP) version 7.0 was submitted along with the 
previous PSUSA (EMEA)/H/C/PSUSA/00010897/202212 with the proposal to remove the following safety 
concerns: 

Important potential risk: Vaccine-associated enhanced disease (VAED) including Vaccine 
associated enhanced respiratory disease (VAERD). 

Missing information: Use in immunocompromised subjects, Interaction with other vaccines, Use in frail 
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subjects with unstable health conditions and co-morbidities (e.g. chronic obstructive pulmonary disease 
(COPD), diabetes, chronic neurological disease, cardiovascular disorders) and Use in subjects with 
autoimmune or inflammatory disorders. 

The section is acknowledged. 

1.3.2. Changes to reference safety information 

The Reference Safety Information (RSI) for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran in effect at the end of the reporting period (DLP 17 Jun 2023) and used for this 
report is the CCDS v16.0 (dated 03 Jan 2023). This CCDS was used to assess listedness of adverse 
reactions (ARs), risks in risk sections, and to support benefit-risk evaluation in this report. The RSI 
contains a complete review of the safety profile for the product. This document is provided in Appendix 1 
(see PSUR). 

During this reporting period, the RSI (CCDS) was updated from v15.0 (dated 15 Nov 2022) to v16.0 
(dated 03 Jan 2023). The safety-related changes are summarized below in Table 4.1. 

Table 4 .1 CCDS safety-i·ela ted  changes during the repo1·ting period 

Ve1·sion Date Su:mm:uy of cba111es 
1 6 .0 03 Jan 2023 Section 4.8,Additionof el.as-0memn/davesomernn Ad,re:me dmg reaction 

deta ils. 
Sectimn 5 .1 ,Addrtionof e1a1ll:llf'ranlimelaSKXDemn D9 1  persistence d.,ta and 
ela.somern n/da vesomer:a.n cllinical da ta 

Rapporteur assessment comment: 

The RSI used by the MAH for elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran was 
the CCDS version 16.0 (03 Jan 2023) which was also in effect at the end of the reporting period of the 
current PSUR (DLP 17 Jun 2023). The MAH reports that the RSI was updated during the reporting period 
from version 15.0 (15 Nov 2022) to version 16.0 with the following safety-related changes: 

Section 4.8: Addition of elasomeran/davesomeran Adverse drug reaction details. 

Section 5.1: Addition of elasomeran/imelasomeran D91 persistence data and elasomeran/davesomeran 
clinical data. 

This section is acknowledged 

1.3.3. Estimated exposure and use patterns 

1.3.3.1. Cumulative exposure in clinical trials 

Cumulatively, 53,983 subjects are estimated to have been exposed to either mRNA-1273, or its 
variants (mRNA-1273.351, mRNA-1273.211, mRNA-1273.213, mRNA-1273.214, mRNA-1273.222, 
mRNA-1273.617.2, mRNA-1273.529, mRNA-1273.231 and mRNA-1273.815), and participants exposed to 
mRNA-1273 in conjunction to mRNA-1283 (including its variants mRNA-1283.211) or mRNA-1010 or 
mRNA-1345, or co-administration with mRNA-1010 or co-administration with mRNA-1345 in the mRNA 
clinical development program sponsored by ModernaTx, Inc. The total count of 53,983 represents unique 
subjects (Subjects enrolled in both trials P301 and P201 (Part C)/P205 or in both P204 and P306 and are 
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only counted once in tota l) .  

Estimates of cumulative subject exposure, based upon actua l  exposure data from completed cl in ical trials 
(CTs) and the enrolment/randomization schemes for ongoing and blinded trials is provided in Table 5 . 1 .  
Further detai ls o n  cumulative subject exposure categorized by age, gender, racial group and ethnicity are 
provided in Table 5 .2,  Table 5 .3  [please see PSUR], Table 5 .4 [please see PSUR] and Table 5 . 5  [please 
see PSUR], respectively. 

Ta ble 5 .1 E stimated Cumulative S11bject Exposure fro m  Clinica l  Ti'ials 

Study ID 

mRNA-1 273-P201 

mRNA-1 273-P201 

mRNA -1 273 - P201 

mRNA-1273-P201 

mRNA-1 273-P201 

mRNA-1273-P203 

mRNA-1273 -P203 

mRNA-1 273-P203 

mRNA-1273 - P203 

mRNA -1 273 - P203 

mRNA-1 273-P203 

mRNA-1 273-P204 

mRNA-1 273-P204 

mRNA-1 273-P204 

mRNA-1 273-P204 

mRNA-1 273-P204 

mRNA-1273-P204 

mRNA-1 273-P204 

mRNA-1 273-P205 

mRNA-1273-P205 

mRNA-1273-P205 

mRNA-1 273-P205 
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V:u:ciu Type 

Placebo 

mRNA-1273 

mRNA -1273 Booster 

mRNA-1273.3 5 1  Booster 

mRNA-1273/mRNA-1273.35 1  Booster 

Placebo 

mRNA-1273 lOO ug 

mRNA-1273 50 ug 

mRNA -1273.222 5 0  ug 

EUA+mR.i.�,lA- 1273 Booster 

Primary series-tmR.i."\JA-1273 Booster 

Placebo 

mRNA-1273 

mRl•fA-1273 10 ug B ooster 

mRNA-1273 2 5  ug Booster 

mR1'fA-1 273_21 4  10 ug Booster 

mRNA-127L� 1 4  25 ug Booster 

mRNA-1273_2 14  5 0  ug Booster 

mRNA-1273 Booster 

mRNA-1273_2 1 1  Booste1 

mRNA-1273_21 1  
Booster+mRNA-1 2 73 .2 14 Booster 

mRNA-1273_213 Booste1 

Tota.I Subjects Exposure by 
Study a nd P1·oduct 

42" 

5 58 "  

344 

40 

20 

1 , 1 44" 

2,5821 

52" 

388"  

15  5•  

L427 

883" 

1 1 ,032'-

2 1 2  

2 ,925 

2,767 

209 

6 

68 1 "  

759 •  

13 5• 

95 1" 
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Stndy ID 

mRNA-1 273-P205 

mRNA-1273 -P205  

mRNA -1 273 - P205 

mRNA-1273-P205 

mRNA-1273-P205 

mRNA-1 273-P205 

mRNA-1273 -P205  

mRNA-1 273-P205 

mRNA-1273-P206 

mRNA-1273-P3 01 

mRNA-1 273 -P301 

mRNA-1273-P301 

mRNA -1 273 - P304 

mRNA-1 273-P304 

mRNA-1273-P304 

mRNA -1 273 - P304 

mRNA-1273-P3 05 

mRNA-1 273 -P306 

mRNA -1 273 - P306 

mRNA-1283-PlOl 

mRNA-1283-PlOl 

mRNA-1283-P201 
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V:u:-:cine Type 

mRl•fA-1 273.21 4  Booste:r 

mRNA -1273.222 Booste:r 

mRNA-1273.222 Booste:r+m&�A-
1 273 .23 1 Booster 
mRNA-1273.222 Booste:r+m&�A-
1273 .8 1 5  Booster 

mRNA-1 273529 Booster 

mR1'fA-1 273.617  2 Booster 

mRNA -1273.8 1 5  Booste:r 

mR1'fA-1273.23 1 Booste:r 

mRNA-1273.2 1 4  

Placebo 

mRNA-1273 

mRNA-1273 Booster 

mRNA -1273 

EUA+m&�A-1273 

EUA+m&�A-1273  Booster 

Primary series-tm&�A-1 27 3  Booster 

Overn lll(mRNA-1273 ,mRNA-1 273 .2 14 ,  
or mRNA-1273 . .529 booster) 

mRNA-1273.2 1 4  

mRNA -1273.2 1 4  Booster 

Placebo+mRNA-1 283-tm&�A-1 2.73 

mRNA-1273 

mRNA-1273 Booster 

Tobi.I Subjects Exposm·e by 
Stndy and Pn11dnc:t 

437• 

424" 

45• 

42' 

508" 

1 , 1 67" 

8"  

6" 

54• 

2 ,5 13" 

27,833"-

1 9,609 

8 1" 

7 1" 

82' 

8 7  

3 ,548" 

39 1" 

539• 

5•  

22· 

57• 
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Study ID Vaccine Type Tota] Subjects Ex:pos:are by 
Study ::u1d Product 

mRNA-l 283 - P30 1 mmA -1 2 73 . 222  3,8861
•
b 

mRNA-CRl!D-00 l mR!'>IA-1 2 73 60' 

mRNA-1073 -P lO l mmA-l 0 l 0+mRNA-1 273 co- 10 1 I 

admini'>tra tio11 
mRNA-1073-PlO l mmA-1 273+Pracebo 49• 

mRNA-10 8 3 -PlO l mmA-1 273 . 222  102."·b 

mRNA-1 230-Pl0 l mR!'>IA- 1273 . 2 1 4  44•.b 

mRNA-l 345-P302 Overa 11 (mRNA-1 273 .2 14  a Jone or co- 1 ,690" 
admmistratio11 ,vi.th mRNA-1345) 

�These numbers were counted to get the tota.1 for each study. 
°=Est±1naled numbers pe:r rnndomizati-011 scheme as the s,mdy is currently blinded. 

Table 5 .2 Cumulative Subject E::qrnsm·e to I1nestigational Drug from Ongoing a nd Completed Clinica l Trials b�· Age• 

Ag.c> m'Rc""l:A-12 73 
Range 

P20 P2lB P204 P205 
l 

.,2 0 0 2,828 0 yearn 

2 to <6 0 0 4244 0 
yearn 
6 10 <12 0 0 4,843 0 
yearn 
12 to 
<16  0 3 .251 0 0 

yearn 
16 to 
< 1 8  0 1 .070 0 0 

yearn 

18 to 
<65 508 0 0 3,871 
yearn 

65 to 
<75 1 28 0 0 1,034 
yearn 
75 to 
.,g 5  2 1  0 0 236 
yearn 
: =85  

3 0 0 22 yearn 

Missing 0 0 0 0 
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P2 P301 
06 

S4 0 

0 0 

0 0 

0 0 

0 0 

0 22.826 

0 6 , 121  

0 U09 

0 90 

0 0 

P30 P305 P30 
4 6 

0 0 244 

0 0 686 

0 0 0 

0 0 0 

0 1 0 

2.34 1 8 4  9 0 

1 . 1 1 43 8 0 

7 75 0 

0 5 0 

0 0 0 

mRNA-1283 mRN mRN m'Rc""I: mR.c""l: mR.c""l: Total 
A- A- A - A- A-

CRI 1073 1083 1230 1345 
D 

PIO P2 P301' 001 PIOl PIOl' PIOl' P302 
J. 01 

0 0 0 0 0 0 0 0 3,001 • 

0 0 0 0 0 0 0 0 4,458" 

0 0 0 0 0 0 0 0 4,843 

0 0 98 0 0 0 0 0 3,349 

0 0 S 6  0 0 0 0 0 l,1 27  

27  SI  5 ,200 S6 1 27 622 29 1 1 .o70 34,182" 

0 5 1.735  4 22 504 95 498 10,478" 

0 I 485 0 I 92 6 11 5 2,167" 

0 0 5 1  0 0 0 0 7 163" 

0 0 146 0 0 0 0 0 146 
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150 1 ,218  392 1,690 

patient enrolled ,n both and P20l(parl C):P105, 01 ,a both P204 and PJ06 ,. only couut,,d once m total D11mber 
c=Study i, currently blia.dt:d, Thi, 1s the o.-ttan cout1.t Ulcl:ud111! Plac�bo.-'c:0111.paraton or othe-r inYe-ttiptionnl products. 
d=The total 63,914 mclude, ,ubj•ctdrom lhr•• blmded ,tudiu which could not be ll>rlhor e,timat,,d b .. edoA age, g,,adeL ethnic on�m or racial group. tlsllt do .. not match w1tll 
nbmat,,, of53.983. 

1.3.3.2. Cumulative and interval exposure from marketing experience 

Cumulatively, at the end of the reporting period, a total of 1,664,690,323 doses of elasomeran (original 
and bivalents including elasomeran/imelasomeran and elasomeran/davesomeran) had been distributed to 
91 countries (a proportion of doses distributed have been subsequently donated via either bilateral 
agreements or collaborative efforts such as COVAX). North America, Europe, and Asia accounted for 
approximately 91% of elasomeran (original and bivalents including elasomeran/imelasomeran and 
elasomeran/davesomeran) doses distributed (Table 5.6). Cumulatively, 217,505,466 (13.1%) doses had 
been distributed in lower- and middle-income countries. 

In this reporting period, between 18 Dec 2022 to 17 Jun 2023, a total of 110,940,854 doses of 
elasomeran (original and bivalents including elasomeran/imelasomeran and elasomeran/davesomeran) 
had been distributed and an estimated total of 65,177,752 doses had been administered. North America, 
Europe, and Latin America accounted for approximately 88% of elasomeran doses distributed (Table 5.6). 
During this reporting period, 9,016,390 (8%) elasomeran doses had been distributed in lower- and 
middle-income countries. 

A total of 1,318,183,956 elasomeran doses had been distributed to 91 countries and estimated total of 
774,433,074 doses had been administered cumulatively. North America, Europe, and Asia accounted for 
approximately 89% of elasomeran doses distributed. In the reporting period, a total of 2,594,240 
elasomeran doses were distributed and estimated 1,524,116 elasomeran doses were administered. 

A total of 128,997,293 booster doses of elasomeran/imelasomeran had been distributed to 42 countries 
and an estimated total of 70,948,511 doses had been administered. Latin America, North America, and 
Asia accounted for approximately 95% of doses distributed and approximately 89% of doses administered 
(Table 5.8). A total of 217,509,074 booster doses of elasomeran/davesomeran had been distributed to 41 
countries and an estimated total of 119,629,991 doses had been administered. The United States, 
Canada, Europe, and Asia accounted for >95% of all doses distributed and administered (Table 5.9). 
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Table 5 .6 

Region 

Total 

:\iorth 
luneri,ra 

us 

AU 
Europe 

European 
Economic 
At-ea 

Asia 

Latin 
America 

.:\fric:a 

Oceania 

:\fiddle 
La:d 

Internario 
nal 
donations 

Table 5 .7 

Regfo:o 

Total 

:\iorth 
America 

us 

AU Eurnpe 

European 
Economic 
At-ea 

Asiai 

Latin 

Total doi,es dh;tt·ibnted a nd a dministe1·ed fo1· elasome1·an and 
elai,o me1·a :n/bnelai,o me1·a :n a nd e la somenn1/da"'·ei,ome1·a n 

CWD ula ti,,e I Interval 

Admini.ste 
Distdbuted II '  

/Qt Administered �l� ffist1·ihuted % red 

1,664,690,323 100 .0 978,(105,565 100.0 110 ,940,854 100 .0 65,1 7 7,752 

633,723,694 3 !U  348,548 ,032 3 6.0 1 ,935,954 1 .7 1 ,064,775 

573.22 L5 54 344 3 1 5 ,2 71 ,8 55  3 2  .. 6 1 ,433 .804 1 . 3  788 .,592 

490,094.,1 23  2 9 .4 269,5 5 1 ,768  2 7 .4 39,3 01 ,350  35 .4 2 1,615,743 

4 19,450,593 252 230.697 ,82 6  23 ..4 33 ,00 1 .750 29.7 1 8 . 1 5 0,962 

3 83,8 18,236 2 3 .l 2 ll ,10(1,030 2 1 .4 57,766,52 0  51.l .H,771,586 

7 0,470 ,0 00 4 '  38,758,500 3 .9 8,984,750 8 .1 4,941,6 12 

32,469,.280 2 .0 1 7,85 8,10 4  1 .8 7 ,.6 80 0 .0 4,.2 24 

17,73 1 ,2 00 1 .7 15,252,160 1 .5 1,554,600 1 .4 855,030 

2 6,383,i90 1.6 14,5 11 ,085 1 .5 1 ,390,000 1 .3 7 64,500 

- - 61,4 25,887 6.4 - - 4,160,2 82 

Doses distl'ibnted a nd a dmini'5tend fm· efa some1· a n  

I Cumufati,re I Inte1·,ra.J 

Administeni Admin.iste 
ffist:Jibute•d % d f!:i9 Di.strihuted ;i,l· 

,, Qi .red. 

1 ,3 18,183,956 100 .0 774,433,074 100 .0 2 ,594,24 0  100 .0 1,524,1 16 

553,855,0 1 0  42 .0 3 04,620,256 39 .3 5 03 ,800 19 .4 2 77,09 0  

505,3 53 ,070 38 .3 2 77,944,189 3 5 .9 3 ,000 0 . ]  ] ,650 

341,040,600  25 .9 1 87 ,572 ,330 24 .2 11 5,200  4 .4 63 ,360 

30 1 ,453 )00 2:2 9 ] 65)99,535 2: 141 1 1 5 ,200 41 .4 63 ,360 

282 ,393,826  2 1 .4 155,3 16,604 2 0 .1 265,260  I0.2 145,893 

6 2,187,600 4 7  34 ,2 03,180 4 .4 1 ,702,300 6 5.6 936,265 

''11 

100.0 

l .6 

1 . 2  

33 .2 

27 .8 

48 . 7  

7.6 

0.0 

L3 

1.2 

6.4 

% 

1 (1(1_(1 

HU 

OJ 

4 .2 

41 2 

9 .6 

6 L4 
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America 

Africa. 32 ,369,6 80 2 .5 l i ,803,324 2 .3 7 ,.680 0 .3 4,224 

Oceania 23,676,600 1 .8 1 3 ,022 ,130 1 .7 (I 0.0 0 

:.\lid.die East 2 2,660,640 l i 1 2 ,463 ,352 1 .6 0 0 .0 0 

Internarion 
aJl donatiom - - 49,431,898 6 .4 - - 9 7,2 84 

Ta hie 5 .8 Doses distributed a nd admiuistei:ed fo1· elasome1·a u/bnelasomera u 

Cnm.uJla. ti ve In.te1·vaJ 

0.3 

0 .0 

0 .0 

6 .4 

Distdbote Admini.sta-e Distribute Administern 
Region d % d �lfl} d 11/e d �t� 

128 ,9 97,29 1(10 .  J OO. JOO. 100. 
Total 3 0 70 ,948,5 1 1  0 1 ,583,320  0 870,826 0 

N1uth A1:nerica J0,521,45() fU 5,786,798 8 .2  0 0 .(J (I 0.0 

us· 2 1.600 0 .0  1 1 .880  0 .0 0 0.0 0 0.0 

AU Em·ope 83,496,.993 64 .. 7 45,9 23 ,346 64.7 87 1 ,520  5 5 .0 479 ,336 55.0 

European Econom:iir: 
Area 5 8,739,963 45.5 32}06,980 45 . . 5 871 ,520 5 5  .. 0 479 ..3 36  55 .. 0 

Asia 29,554;i5(J 2 2 .9 Hi,255,003 22 .9 220 ,200  13 .9 1 21 ,110  13 .9 

Latin. .�neri.c:a 1 ,1 00,1 5 0  0 .9 605,083 0 . . 9 100 ,200  6 .3 55,110 6 .3 

Africa 99,600 0 .1 54,780 O.l 0 0 .0 {I 0.0 

Oceania 2 ,891,400 2 .2 1 ,590,2 70  2 .2 391 ,400 24.7 215,270 24.7 
:.\lidcUe East 1 ,333,1 5 0  LO 733,233 1 .0 0 0 .0 (I 1).(1 

*The 2 1 .6DO doi,es ofelasomernnlimelasomeran distnbuted by !l.foderna'Tu to the US were ultimately provided to UNICEF a fter 
the inil:ial delivery. 
:.'-ortl1 AwH·in: Canad,;i and US 
tm'ope: Amt.rm,  Belgium, Bulgaria, Cm.ilia, Cypms,. Czech Republic. Denmuk, Estonia, Ftnland, Frnnce, Germany. Greece. 
HungJiry .. Iceland. Ireland. Italy. Latvia. Lithuania. Luxembomg, 1vfalh1, Moldova. Netherlands .  Norwoy .. Poland.  Porto�!. 
Romania, Serbia and Montenegro , Slovakia, Slonnia, Spain, Sweden. Ukraine , Switzerland. United Kingdom 
A�m11 : Bangladeiih, Bhutan. C.imbodia, Indone$ill, Japan .. Kyrgy.:stan. Nepal.. Pakistan, Philippines, Singapore. Tai,11t·an, Tajikis tin, 
Thailand, Turkmenis tan .. Uzbekisllm, Vietnam, South Korea 
J,fidd]e Ell ;t: hrneL Km.1,11.it, Qatar, Saudi i\nbia, United Arab Emirate� . Palestine 
Latlin Awerk a :  Argentina, Bolivia, Chile . Colombiii. Dommica .. Grenada. Haiti, 1',,fexico, P.araguey, Peru. St Lucia, St. V:incent 
and the Grenadines 
Oce im:ia: Australia, Fiji, Vanuatu 
Africa: Ango!I!. Benin. Botswana. I!rnneiDarussaliim. Burkma Fa&o , Central African Republic , Denwcratic Republic of Congo, 
Egypt, Guinea. Kenya. Nigeria. Rwanda, Sao Tome and Principe, Tanzania, Tunisia, Ug;tnda., Zambia 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 23/213 



Table 5 .9 Doses  dish·ibuted and administered for elasome1·a uf daxesomern u 

I 

Re,gfoa 

Total 

North America 

us 

.-\U Europe 

European Economic 
Area 

.-\sia 

Latin .America 

. .\frica 

Oceama 

l\lid.dle East 

Dish'ibute 
d 

2 17,509,0 
74 

69,347,23 
4 

67 .846.88  
4 

65 ,556,53 
0 

5 9 ,256 ,93 
0 

71 869 86  ::, ,, 
0 

7,182,250 

0 

1 ,1 63 ,200  

2 ,390,(10(1 

�ord1 Am.niu:  Canada and US 

C:nmula.ti1re 

Adm.imst:el' 
1'1.i ed 

1 0 0 .  
0 119 ,629,991 

3 1 .9 3 8,140,9 79 

3 1- 2:  3 7 ,3 1 5 )86 

30.l 
I 

36,056,0 92 

27.2 
I 

32,5 9 1,3 12: 

33 .0 39,528,423 

3 .3 3 ,9 50 ,238 

(I 

0 .5  639,760 

1 .1 1 ,3 14 ,500 

I 
lnte1r,ra] 

Di.stribu.te Adm.inis:ter 
% d % ed 

100 .  106,763,2 1 0 0 .  
0 94 (I 58,719,8 12 

31 .9 1 ,432,154 L3 78 7,685 

3 1- 2  1 ,430,804 L3 786,942 

38,314 ,63 
30.l (I 35.9 ll,073 ,(147 

3 2,01 5 ,03 
27.2 0 30.0 1 7 .,608,2 67 

57,2 81,06 
33.0 0 5.'i .7 3 1 ,504,.5 83 

3 .3 7 ,182 ,25(1 6 �J 3 ,950,238 

(I 0.(1 0 

0 .5 1 ,1 63 ,200  Ll 639,760 

Ll 1 ,390,000 l .J 764,500 

l!i11 

100 .  
0 

L3 

L3 

35.9 

30.0 

53 .7  

6 .7  

(1.0 

Ll 

1.3 

Eu.rope: Austr1.1L Belgium. Bul:i:,iria, Croatia., Cypru5, Cz;ech Republic, Denmark, Estonia, fi.nland. F:rnnce. Germany, Gi"eece, 
Hungary kehmd, [reland, Italy Lahiia, Lithuania. Luxembourg, ].falla . 1.foldova. Netherlands, Norv.ray, Pol!ind, Poifagal, 
Rom;mi11. Serb1.i and Monteneg:rn. Slo,akia. Sloven:ia . S.p,ain, S,veden. Ukraine. Switzerland, Uniled Kingdom 
}1.sfa : Bangladesh, Bhutan. Cambodia. Indone;;ill, Japan. Kyrgyzstl!n, Nepal. Pakistan. Philippines ,  Singapore. Taiwan, TaJikist� 
Thllciland, Tud,men:i,,tan. Uzbekistan. Vietn11m, South Korea 
ltiddie Ea �t: hrnel, Km,vait, Qatar, Saud.i Arabia .  Unite,:i Arnb Emirate•,, Palestine 
Latin Amerka :  Argentina. Boh\·ia. Chile. Colombia. Dominica. Gre1111da. Haiti, �Iexico. P.naguay. Peru. St. Lucm. SI. Vincent 
and the Grenadines 
Ou,rnia: Australia .  FiJi. Vanu<ltu 
Africa:  Angola. Benin, Botswam1.. BnmeiDarnssatam. Burkmll Faso, Cen!n1I African Republic. De1m,crntic Republic of Coni;i:o. 
Egypt. Guine11. Kenya. Nigeria. Rwand11, Sao Tome and Principe . T.inzllm<1. Tuni£>i11. Uganda, Zambia. 

Summaries of ModernaTx, Inc. d istribution admin istered by country and distribution by lots/batches are 
included in Appendix 12 . 1 [please see PSUR] . 

Demographic characteristics of US recipients of a l l  COVID-19 vaccine products for primary series 
are shown in Figure 5- 1 [please see PSUR], data for booster doses are shown in Figure 5-2 [please see 
PSUR] and data for elasomeran/imelasomeran and elasomeran/davesomeran are shown in Figure 5-3 
[please see PSUR] . Because product specific demographic data (age, gender, and race/ethnicity) are not 
published by Center for Disease Control and Prevention (CDC) or international public Hea lth authorities 
(HAs), figures presented in this section consider vaccinations targeting SARS-CoV-2 as a class. The 
proportion of vaccines administered was highest for those 50--64 years of age, female gender, and white 
race, 

Avai lable demographic characteristics of vaccine recipients (primary series boosters and 
elasomeran/imelasomeran and elasomeran/davesomeran) are shown for the European Economic Area 
(EEA) (Figure 5-4, Figure 5-5, Figure 5-6 and Figure 5-7) and Canada (Figure 5-8 and Figure 5-9) [please 
see PSUR] . In the EEA, the highest proportion of vaccinated individuals were among 25-49 years of age 
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for primary series and 60 years and older for booster doses. In Canada, the highest proportion of 
vaccinated individuals were among 18-29 years for primary series and 60-69 years for booster doses. 
Information on distribution by gender was not published by European Center for Disease Prevention and 
Control (ECDC) at the time that the data were accessed 
(https : /  /vaccinetracker. ecdc.eu ropa. eu/pu bl ic/extensions/COVID-19/vacci netracker. htm I #uptake-tab 
Accessed on June 18th, 2023). 

Figure 5-4 EEA Redpients of AH COVID-19 Vaccine P1·oducts for Primary Series by 
Age 

E u rope :  P ri,nary Ser-ies 

I) 5 10 25 30 35 

Age i.year;J 

<:18 - Ill 
18'-24 ')'-e:ff:: 11111111111 I 

25-49 'fears 1111111 Ill 111111111111 I Ill ■l■I 1111111111111111 I 11111 

5\}-59 :/-ears ■II 1 111 1 

60+ '{ear�, ■ 11111 id 1111111111 

D!llta as o f 1 6 Jun 2023 frnm ECDC [7]. 

Figure 5-5 EEA Redpients of All COVID-1 9 Vaccine Pr·oducts for Fb·st Booste 1· by Age 

Eu rope:  F i rst Booster 
,) 5 10 1.5 20 25 3] 35 4'.) 43 �:C 

.llge fyear;) 

,r.tS -

18-24 ·,,e,n ■ 111111 

25-49 ·,e,::;,, 11111 I 11•1111■11 11111 I 1111111111 11111 I IIHIIIII 

�:G-59 ·t·�ar5. 1111111111111■ 

60+ ·,cears - I 11111 I ■- 111111 I Ill 1111 H 

Dam as o f l 6  Jun 2023 from ECDC [7). 

Figure 5-6 EEA Recipients of  AH COVID-19 Vacdne P1·oducts fo1· Second Booster· by 
Age 

0 10 

•t :LS 

18-2.4 'fe3r, I 

2 5-49 years ■111111111111111 

SC-59 y-ear, ■II---■ 

2.0 

Eu rope: Second Booster 

30 SD 6G 70 80 

60+ V-::3rs ■l■■l■Hil--■l-lll■llll■IIH---■l■lll■lll■lll■l --------■11■1111■1111■111■111-■l-i■lll■llll■ll■lll■ll■■■ll■ll--■II■ 

Data as o•f 1 6  Jun 2023 from ECDC [7] .  
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Figul'e 5-7 EEA Redpients of  AU COVID-1 9  Va'-'dne Pl'odu'-'ts for Thll'd Booster by 
Age 

0.00 

Age (vears) 

<18 I 
18-24 years I 
25-49 ¥!':11[<; 11111111 
50-59 year� -

10.00 20.00 30.00 

Europe : Thi rd Booster 

40.00 50.00 60.00 70.00 so_oo 90.00 

60+ )'ears ■•------------■■-,--------■11■111■111■1 ■1---■1-1--■11111111 

Data as of 16 Jun. 2023 from ECDC [7]. 

Rapporteur assessment comment: 

Patient exposure 

Clinical trials 

The estimated cumulative subject exposure in clinical trials is estimated to 53,983 subjects. 

Post-marketing 

100.00 

The total cumulative exposure from marketing experience is estimated as 978,005,565 administered 
doses of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 

The estimated cumulative exposure for elasomeran alone is 774,433,074 administered doses. For 
elasomeran/imelasomeran the estimated cumulative exposure is 70,948,511 administered doses and for 
elasomeran/davesomeran 119,629,991 administered doses. 

The total estimated interval exposure from marketing experience is estimated as 65,177,752 
administered doses. 

The estimated interval exposure for elasomeran alone is 1,524,116 administered doses. For 
elasomeran/imelasomeran the estimated interval exposure is 870,826 administered doses and for 
elasomeran/davesomeran 58,719,812 administered doses. 

This section is acknowledged 

1.3.3.2. 1. Traceability 

Batch monitoring is performed using distribution data derived from the ModernaTx, Inc. supply chain and 
US manufacturing records. Patient level exposure for the EU is presented below by age. Subpopulation 
data across gender, race and ethnicity are not presently available. 

As part of the EU RMP and Summary of Product Characteristics (SmPC), instructions have been provided 
with our product for healthcare professionals to record the name and batch number of the administered 
vaccine to improve traceability. ModernaTx, Inc. has also developed Traceability and Vaccination 
Reminder cards. 

The card is accessible electronically and though a Quick response (QR) code, on the applicant's website. 
The Traceability and Vaccination Reminder cards contain the following elements: 
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• Placeholder space for name of vaccine; 
• Vaccine brand name and manufacturer name; 
• Placeholder space for due date and actual date of first and second doses, and associated 
batch/lot number; 
• Reminder to reta in the card and bring to the appointment for the second dose of the vaccine; 
• QR code that l inks to a website with additional  information on product use; and 
• Adverse event reporting information. 

The vaccine carton label ing also contains a scannable 2D barcode that provides the batch/lot number and 
expiry date. In addition, ModernaTx, Inc. also provides stickers (two stickers per dose, conta ining printed 
batch/lot information, product identification, and 2D bar code) that encodes a unique identifier [serial 
number]) either in cartons or to be shipped along with each shipment, in the countries where this is 
required. 

1.3.3.2.2. Post-authorization use in special populations 

Use in elderly 
Evaluation of information received during the PBRER reporting period relating to use of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran in the elderly population has not identified any 
additional cl in ically relevant new safety information for this subpopulation . The number of cases received 
during this reporting period and the associated Marketing Authorization Holder (MAH) com ment are 
presented by product in Table 5 . 1 0  [please see PSUR]. Refer to Appendix 1 2. 3  for more information 
[please see PSUR] .  

Use in children 
Evaluation of information received during the PBRER reporting interval relating to use of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran in chi ldren, has not identified any additional  
cl in ically relevant new safety information for this subpopulation.  The number of cases received during this 
reporting period and associated MAH comment are presented by age group in  Table 5 . 1 1  [Please see 
PSUR] .  Refer to Appendix 12.4 for additional information [Please see PSUR] .  

During the reporting period, the MAH received 745 cases ( 1 2 1  serious, 685 medical ly confirmed, 6 fata l)  
with 1,749 events (275 serious) for chi ldren < 18 years of age who received elasomeran as primary 
series, or booster with elasomeran/imelasomeran or elasomeran/davesomeran. When gender was known, 
no significant difference was noted in cases involving males (318, 42.7%) and females (350, 47.0%), 
with small proportion of cases (77, 10. 3%) having no gender reported . The mean patient age was 6 .9 
years (standard deviation : 5 .9) and median age of  4. 0 (range: 0.0 to 17.0 years). The majority of  these 
reports were spontaneous (429, 57 .6%), with highest number of cases reported in United States (410, 
55 .0%) fol lowed by Latin America (1 12, 15 .0%) and Asia (97, 13 .0%). 

During the reporting period, when dose number and time to onset could be determined, events were 
most often reported after Dose 2 (250, 14. 3%) fol lowed by Dose 1 (214, 12 .2%) and Dose 3 (171,  
9 .8%), typical ly with in 7 days of  vaccination. 

As requested by a health authority, the MAH reviewed cases of Arrhythmia for chi ldren < 18 years of age. 
The search retrieved one (1) case of Arrhythmia. For case detai ls and MAH com ments refer to Section 
15 .2 . 1 .  
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The most frequently reported events in children were non-serious and often involved product use issues 
(Expired product administered (193, 11.0%), Wrong product administered (114, 6.5%) and Product 
storage error (80, 4.6%)) with no associated adverse events (AEs) reported. It should be noted that 
there were 393 (22.5%) events of Preferred term (PT) No adverse event. 

Rapporteur assessment comment: 

Elderly population 

According to the MAH, no new clinically relevant safety information was identified for the elderly 
population in the reporting period. 

Paediatric population 

One case of arrhythmia in the paediatric population was retrieved in the reporting period which is 
described further in section 2.3.2.1 as part of a Health authority request review. 

Six fatal cases were reported of which two cases were confounded with birth defects, three cases had 
insufficient evidence for a causal association and one case was reported with myocarditis which is an 
important identified risk for elasomeran. 

According to the MAH, no additional clinically relevant new safety information was identified in the 
reporting period for children aged < 18 years. 

This section is acknowledged 

1.3.3.2.3. Other clinical topics 

Overdose 

Table 5 . 1 3  

Source of ::-,;-ew 
Information 

PRAC PSUR assessment report 

• Modema GSDB 
• Literature Sources-See .n.u" uec-""-= 

• Retrieved:. 0 
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:\lethods 

Results 

Discussion 

• New and Significa nt Safety lnfomu1 tion None (0) 

As�essing harm due t o  administration of a n  extra dose of a va ccine is not well 
u.11derstood. Among i:illthe Vi!i.ERs repor1s receIVed from2007-201 8 .  more Hum truee
fourths of ilie reports of an excess do"ie of vaccine did not describe an A.E. Among 
reports where an A.E ,11i,a s reported, m ost o f  the common events induded expected 
conditiions such a s; pyrexia, injection site erythe:m.:1.. pain. and headache. Although most 
of the reports were of other vaccines (e.g . .  trivalent inacti,:ated mfluenza . varicdla . 
hepatitis A_ and measles. mumps0mbeTui , 1.:aricella ). the pe:irenta ge of  the A.Es a mong 
these vaccinereport:s we:re comparab:le to a ll reports submiued to VA.ERS during the 
same period [9]. 

The MAH queried the GSDB fon.ralid ca se re-porn received from HCP, HA cm,sumetS. 
and litera.ture, worldwide, reported for ela someran, elasomemnlimelasome:m11, and 
elasomernn/davesomernn The sea:rchcritena app]ied foridentificationofOve:roose cai::eS 
included the foilo,.,"ing t e:rms: Accidental Ove:rdose. 0,.-erdose., Intentiona] 0v e:rdose, and 
Prescribed Oi,,erdose. 

Ow!'rdose Cases bmofri11t1 use ofEla �omeran 
During the rev:iew period. the MAH :received l ]  ca ses  (1 1 events) of Ove:rdose v;rith 
4 serious ca ses (l senous e,.-ent), a nd l ca se Villtl, a fa taJ outcome. All 1 1  cases we:re 
medicii.D:y confinned. The fatal outcome wa s due to the multipk undedymg conditions 
mcluding an  a ggravated smafil cell rung cancer. Additionally, the smgl.e senou.s overdose 
event in the fataka sev,m s m:i:rebted toeb somenm but a ssociated Vit'rtl1 :irbesa:rtan. The 
reported eventn ve:re "'Accidenta l ove:rdos£' (6; :54 S�·o) and "0,,-erdose" (5 ; 45 5%) 
There were 5 medically confinned ca ses (5 events) involving booster dose v.citb 
elasomernn. and there were no fa ta I cases. The reported e,-ellts were "'Accidental 
ove:rdm.e'' (4, 80"Ye) and ·"Oven:iose" (L 2 0�✓'o). 
C>rerdose Cases lm·ofri11t1 use ofElasomeranllm.elawmertm 
During this :review period, the MAH received 2 ca ses (2 events) o f  Oi,,t:":rdose w:ith :no 
serious cases, a ndno fatal outcomes in patients v;1ho receivedellasomenmlimelas.omernn 
Both ca ses we:re mechcaily con finned The :rep oned e,-ents were • ·Oi,,eroose "" (2 . l 00 �'o). 
Qi,erdose Cases /rt,•ofriug use of Ela someran/Dai·esomerrm 
Du:rmg therevrewpenod, the MAHrecen,.-ed 10  cases (1 0 events) o f O,,,erdose \ll1ilb no 
serious cases and no cases Vit'rtb a fa ta !  outcome. The:re were 1 0  medica lly confirmed 
cases invol,,.mge:lasomeran/da vesomera n. The reported events were ··Oi,,e:rdose" (6 ; 
60%,) a nd "Accidental Overdose" (4; 40%). 

A review of the da ta :received during the repcrting period of this PBRER_ sho,ved tbat 
overall numbers of ove:rdose ,,,re:re rela. tively Slllali, rang111g from 2 to 1 1  ca ses fo:r die 
elasomernn original and bivalents (elasomeran/imelasomernn and 
e:la someran/davesomeran). lUI events of  ove:rdose were non- serious. One serious case fo:r 
the ela somemn original reported a serious overdose e,..-ent for :irbe:sa:rtan but not for the 
vaccine:. Furthermore, :in one serious ca se there ,,,is no c<'!usal rela tion benveen the 
da somernn ongmala.nd fata] outcome, which was due to multiple undedymgconditi:m.s 
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includ:ing an aggrava ted small cell :lung cancer. 

Based on the anaJ:ys:is of a]l tl1e safety data a,:a:ilable as wellas:rev1ew of l:he h.lern ture fui.-
the reporti11g period, the MAH considers ca ses of ove:rdo,e do not :impact on the beuefits 
and poi;:sible vacc:ine-a ssocia.ted nsks_ 

Condusion Based on the ana l:ysis of all the safety data rece1ved dum1g the :report:ing penod, the 
MAH co11siders tha t  ca ses :included under the medical topic of Ove:rdose :reported in 
temp()lll.la ssocnition ,,:ith the a dministrationof elasomernn, el.a oom.ernn/imela some:rnn, 
and e1kuomeranidavesome:ra11 did not rni:se any safety issue of cone em. Tbe MAH iwllll 
conti11ue to mo11itor e,,ents of overdose usn1grouti1.1e surveilllance. Tbe benefit-risk 
eva lluatim1 rema ins positive. 

Refer to Appendix 12 .5  [please see PSUR] for more detai led information. 

Off-label 

Table 5 .14 

Source of �e,v 

Infom·matim n  

Background 

:\lethads 

Results 

Off-Label me 

• Modema GSDB 
• Literature Sources-See Append11 13 .4 

• Retrieved : 0 
• New and Significa nt Safe,ty Informa tion: None (0) 

Off -label use is defined as, "Situations wbere a medicn1al product is intentionally used 
for a medrilpm:pot,:e not m a ccordance ,:vith the terms ofthe marketing a utl1onza hon.  
Exampl.es mdude the mtentional  use of a product m situations other tlum the ones 
described in tl1e authorized productinfo!ll1lltion, such as a different111dica:tioni11 terms of 
medicalconwtion. a diifferenl e,-o up of patients ( e g., a diff ere11 t a ge group), a diifferent 
route or method of a dmnii"'it:ration or a diifferent posology. The reference terms for 
off- -lla.befose are the terms o fma:rketmgautborization n1 the country where the product 

is used_" (EMA Good Phannacovigi:lance Pm ct:ices Annex l - Definitions [Rev 4 D [ 1 O] 

The s.earchcritena ,11pphed for :irde11tificatio11of0ff-label use ca,esmduded tbe folloiwmg 
tenns: Off-llabel use , Off -label use of de,-:ice. Intentional dose omission_ lntentoial 
prnductmisuse, Intentioual product misuse to chilld, and Intentional product use issue. 
lfwammted the Company cll.usalityassessment is provided utilizmg the World Hea lth 
Organ:iza tion- Uppsala Mon:itorn1g Center (VlHO- UM C) standardized ca se causa.Ji.ty 

a ssessment for serious ca ses cl.a ssified a s  m eeting the definition of Off-label use_ 

OfFlahel r·,e Case$ /w.-0J,,i11e use o(Elaw:m1.emn 
Dunng the reYrewpenod, the MAHreceiwd43 cases (4:5events) of Off-label use with 
35 serious ca s.es (30 serious events). and 1 cas.e ,vitb a fataloutoome Of note, the patient 
\\:ith a fotal outcome liad ag__g:ravated llungcancec al':lo reported tbe event of intentional 
prnductmisuse (misuse of irbesartan., ammophyl!l.:ine, carbociste:ine, methotrexa te and 
others), andlrndno desa..ptio11 ofoff-labeluse forela some1<1n. There were 22  medically 
confirmedca �s invol...-mg elasomeran Most cases itn-olwdfemal.es (28 cases, 65  1 �1.), 
male s (1 4 cases, 3 2.6'%); gender information mi'"lstng in 1 case (2-3%)) The mean a ge 
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Discussion 

Coodusioo 

\,1a s 54 _ 1  years (StHndard de1i'lation: 1 4 1 )  a mi median a ge v.<1s 52_5 years (range: 24_0 to 
82 _ 0 years). The coun11ly' ,.,'itb the most frequem cases of Off-la beluse wa s Canada (2 1 ;  
48_8%) foillovved by Germany (1 1 - 2 5_M·a)_ TI:i.e eveuts reported \\'e1e "Off--Iabel use" 
(42 ;  93 .3%,) and "lntenbonal product mi"lusen (3; 6_n•'li). 
Off-label Cases fm,ofrimg_ use o[Ela-someraul1melasomera11 
Durn:i.g th.i<s 1ev1ewpenod, tbe MAH i:ece1ved I non- senouscase (] event) of Off-llabel 
use_ The case invoh,eda  63-yenr-old female_ The case wa s received from Canada O ;  
1 0O�io) and the event :reported 'w"EI s UOff -la bel mle'' in ela someran/imela somenui_ 
Off-label Cases fm,ollriull, use o[Elasomenm/Davesomemu 
Duriug thereview period, the MJ\H recei,-ed 3 cases (3 events) of Off- label use ,,.rith 
1 serious case ( l  serious event) andno case with a fatal outcome_ There were 2 medi::a�r 
c onfinnedca ses mvolvn1g ela som era n/ da ·vesomernn_ TI1ere were 2 ca ses reported m 
females (66 �-()), and 1 case reponed rn males (3 3 3 '%i)_ The mean age 1w<1 s 28 _7 years 
(SD: 35 _8) andmediana gewas 28 _7years (range 3 .3 to 54_0 yeai:s)_ The count:ry ,,.rith 
the mo st cases ofOffl.abeluse ,,;las the United States (2 :  66.7�'o) followed byCanada (1 ; 
3 3 3%) .. TI1e e,,ents reported wei:e "Off-label use" (3 ; 1 0 0�--\i)-

During the reporting period, the total. number of off-fa bel use cases decreased compared 
,,.rit11 la st revie,v period (60 vs 47 cases) a s  well a s  tbe number of medically confiimed 
cases (37 vs 2 5  ca ses). Same a s  tbe last review period, "off-label use,, was the llID',t 
frequently reported PT_ Only isola ted non-serious ca ses of off-label use were received 
from both ela someranlimelasomeran arn:1 ellasomernulda,cesomenm boost en during the 
revie\v p-enod_ 011e fa taka se ,,,,a s report.edby a consumer forelasomemn a dminist1<1tioa 
during this review period_ Of note, the fatal outcome ,vas most likely due to underlying 
a ggm. vated lung c ancer based 011 the infonnatiou provided Furtbennore, the patient aro 
reported the e,-ents of :intentim:iaJ product misuse and drug abuse of multiple other 
med1catms. but there �<1.s no description of off-label use for elasome:ra11 Off-label lJSe 

observed dum1g the review period d:id not change the sa fety prn:lille of elas.omeran, 
dasomeran/imelasomernn_ and ela someran/da vesomernn. 

Based ontbe a na lysis of all tl1e safety data received durng d1e reportiugperiod. the 
MAH consid.ers tha t cases of off-l1.bel use reported in temporal a ssoci.atilon ,,eith the 
a dm:iimstrationofelasoinernn, ela!J:lllleran,1imelasomemn, andelasameranidavesomeran 
did 11otm.1;;:e anysafd:.yissue ofco11cema11d the mformationprovided does not support 
evidence of causahty between ela somernn, elasomera.n/rmelasome:ran, a11d 
ela.somern1lld.'i\cesomen1.nexposure_ The MAH vvill continue to mon:itor eveuts for off-
label use using mutine surveillance_ TI1e benefit-risk evaluation remains positiv�-

Refer to Appendix 12 .6  [please see PSUR] for more deta i led information.  

Rapporteur assessment comment: 

Overdose 

During the reporting period, eleven cases with overdose were identified for elasomeran, two cases for 
elasomeran/imelasomeran and ten cases for elasomeran/davesomeran .  One case for elasomeran was 
fata l which was due to underlying conditions, including small cel l  lung cancer. 

Off- label use 

During the reporting period, 43 cases with off-label use were identified for elasomeran, one event for 
elasomeran/imelasomeran and three cases for elasomeran/davesomeran .  One case with elasomeran was 
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fatal and according to the MAH most likely due to aggravated lung cancer. 

No new significant safety information was identified from overdose or off-label use. 

The section is acknowledged 

1.3.4. Data in summary tabulations 

1..3.4.1.. Reference information 

The Medical Dictionary for Regulatory Activities (MedDRA) version 26.0 was used for the coding of 
AEs/adverse drug reactions (ADRs) presented in this report. The line listings and summary tabulations 
are first arranged alphabetically by primary MedDRA System Organ Class (SOC) and then by the PT. 

1..3.4.2. Cumulative summary tabulations of serious adverse events from clinical trials 

A cumulative (18 Dec 2020 to 17 Jun 2023) summary tabulation of Serious Adverse Events (SAEs) from 
Company-sponsored CTs is provided in Appendix 3. Inclusion requirement parameters for the 
incorporation of data from Company sponsored-CTs are that the SAE occurred during active treatment, 
the SAE originated from a clinical study with mRNA-1273, mRNA-1273.214, mRNA-1273.222, mRNA-
1273.815 and mRNA-1273.231, the event was assessed as serious, and the active treatment was mRNA-
1273 or placebo. 

1..3.4.3. Cumulative and interval summary tabulations from post-marketing data sources 

A cumulative (18 Dec 2020 to 17 Jun 2023) and interval (18 Dec 2022 to 17 Jun 2023) summary 
tabulation of ADRs (serious and non-serious) is provided in Appendix 4. The ADRs presented in this 
tabulation were derived from spontaneous sources (healthcare professionals [HCPs], consumers, scientific 
literature, and regulatory authorities [RAs]) as well as serious ADRs from non-interventional studies and 
non-interventional solicited sources. 

Rapporteur assessment comment: 

No new important safety information is identified in the reporting period. 

This section is acknowledged. 

1.3.5. Findings from clinical trials and other sources 

1..3.5.1.. Summaries of significant findings from clinical trials in the reporting interval 

Completed clinical trials 

There were no ModernaTx, Inc. sponsored CTs which were completed during the reporting period. 

Ongoing clinical trials 

There was a total of 12 ModernaTx, Inc. sponsored CTs ongoing (mRNA-1273-P203, mRNA-1273-P204, 
mRNA-1273-P205, mRNA-1273-P301, mRNA-1273-P304, mRNA-1273-P305, mRNA-1283-Pl0l, mRNA-
1283-P201, mRNA-1273-P206, mRNA-1273-P306, mRNA-1283-P301, and mRNA-CRID-001), during the 
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current reporting period. Of these 12 ongoing CTs, four trials (mRNA-1283-PlOl, mRNA-1283-P201, 
mRNA1283-P301 and mRNA-CRID-001) included mRNA-1273 treatment arms. Cumulative exposure by 
study- has been presented in Table 7 .1. 

There was no clinically important safety information that arose from ongoing CTs during the reporting 
period. 

Ta ble 7 .1 Sum1mu:y of Cumulative Subject Exposm.·e by Studya 

Study ID Tot,11.l R1bjects ex.posed 

mRNA-1 273-P203 4,3 2 1  

mRNA-1 273- P204 U ,9 1 5  

mRNA-1 273-P20 5  5 J 6 3  

mRNA-1 273-P206 54 

mRNA-1 273-P30 1  30)46 

mRNA-1 273-P304 234 

mRNA-1 273-PJOS 3,548  

mRNA-1 273- P306 930 

mRNA-1 21B -P101b 27 

mRNA-1 21B -P201 b 57 

mRNA-1 283-P30 1  7 ,77 1 

mRNA- CRID-001"  60 

"=The total count of  5 3 ,983 repree.ents unique �ubj,eccts (SubJ,eccfa enrolled in both trilds P30 1  and P201 (Part C)/P205 or in  both 
P:!04 and P305 and are only counted once in total) ;,ind hence the tot.,J of all studies varies from the tot;il unique subje,cts exposed. 
�The counts from these studies do not include Investigational Product other than m:RNA- 1 2 73 ,  Comparator or Placebo.  

Refer to Appendix 6 [please see PSUR] for further details of all the ongoing and completed studies during 
the reporting period. 

Rapporteur assessment comment: 

No clinical trials were completed during the reporting period. 12 trials were ongoing. The MAH reports 
that there was no clinically important information that arose from these studies during the reporting 
period. Endorsed. 

Long-term follow-up 

The Phase 3 study mRNA-1273-P301 includes a total of 24 months follow-up; no long-term safety 
concerns have been identified for the two-dose mRNA-1273 100 mcg primary series based on an interim 
analysis that includes 16,818.4 person-years and at least 6 months of follow-up for over 3,000 
participants (a median of 415 days follow-up after completion of the primary series). Participants 
completing CTs mRNA-1273-Pl0l (Division of Microbiology and Infectious Diseases [DMID] 20-0003), 
mRNA-1273-P201, mRNA-1273-P203, mRNA-1273-P204, mRNA-1273-P205, mRNA-1273-P301, and 
mRNA-1273-P306 are followed up for safety for 12 months. 

In the adolescent Phase 3 Study mRNA-1273-P203, participants from the age of 12 through 17 years had 
a median follow-up of 342 days after Dose 1 and 312 days after Dose 2. In the paediatric Phase 3 Study 
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mRNA-1273-P204, participants 6 months through 1 1  years had a median follow-up ranging between 254 
and 267 days across age groups. 

Post-authorization safety studies mRNA-1273-P904, mRNA-1273-P910, and mRNA-1273-P91 1  are 
ongoing, and no findings related to long-term safety have yet been identified. 

As of the DLP of this PBRER, no clinically important safety concerns have been identified upon review of 
long-term follow-up data in CTs. 

New safety data related to fixed combination therapies 

For elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, there were three combination 
therapies in which elasomeran, elasomeran/imelasomeran and/or elasomeran/davesomeran are part of 
the fixed combinations : mRNA-1073, mRNA-1230 and mRNA-1083. There are separate Development 
Safety Update Reports (DSURs) for each of these fixed combination therapies. No new safety information 
has been identified from the fixed combination therapies that are in development. 

Rapporteur assessment comment: 

The MAH reports that as of the DLP there were no significant safety findings identified from the CTs that 
investigate the long-term safety of elasomeran-containing vaccines. 

There are three combination therapies in which elasomeran-contain ing products are involved . No new 
safety findings have been identified by the MAH. 

This section is endorsed. 

1.3.5.2. Findings from non-interventional studies 

The following non-interventional study was completed during the reporting period : 
mRNA-1273-P902 
Title : Moderna mRNA-1273 Observational Pregnancy Outcome Study. 

Status : Enrolment for this prospective pregnancy registry began in Oct 2021. Enrolment proceeded slowly 
and the study was replaced in the EU RMP by the ongoing study m RNA-1273-P905 and study mRNA-
1273-P919 (planned), a US administrative claims-based study of pregnancy safety. No safety findings 
have yet been identified .  

The following non-interventional studies were ongoing during the reporting period : 
mRNA-1273-P901 
Title : Real-World Study to Evaluate mRNA-1273 Effectiveness and Long-term Effectiveness in the US. 

Summary :  Secondary database study using electronic healthcare data from an integrated healthcare 
system in the US (Kaiser Permanente Southern California). Vaccination information and SARS-CoV-2 
related outcomes (symptomatic illness, hospitalization, and death) will be identified using electronic 
healthcare data . Both matched cohort and test-negative study designs will be used to estimate relative 
and absolute vaccine effectiveness of mRNA-1273. The study population includes individuals 2 six months 
of age. Start date for this study was 18 Dec 2020 and anticipated study completion date is 30 Apr 2024. 
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The final cl inical study report (CSR) date for this study is currently anticipated to be submitted by 14 Apr 
2025. 

Rea l-world effectiveness data of authorized COVID-19 mRNA vaccines have become avai lable from study 
P901,  a cohort study uti l izing electronic healthcare data collected in the Kaiser Permanente Southern 
Cal iforn ia integrated healthcare system .  As of the latest interim report dated Jun 2023, Study P901 
estimated the relative vaccine effectiveness among individuals who received mRNA- 1273. 222 (fol lowing 
receipt of 2 or more doses of monovalent mRNA COVID vaccine) against COVID-19 hospita l ization, SARS
CoV-2 infection requiring emergency department/urgent care, and in-hospital death between 31 Aug 
2022 and 31 Jan 2023, a time when the omicron variants (e.g . ,  BA. 5) were circulating. The study 
population was composed of 290,292 individuals who received mRNA- 1273.222 and 580,584 comparators 
who received 2 or more doses of monovalent mRNA COVID vaccine only. Comparators were matched to 
bivalent vaccinees on age, sex, race/ethnicity, and date receipt of biva lent vaccination. Compared to 
individuals who did not receive any biva lent mRNA vaccine but received �2 doses of any monovalent 
mRNA vaccine, the relative vaccine effectiveness (rVE) against hospitalization for COVID-19 disease was 
70.3% (95% confidence interval [Cl]). Relative vaccine effectiveness against SARS-CoV-2 infection 
requiring emergency department/urgent care and against COVID-19 hospital death was 55.0% (50.8%-
58.8%) and 82.7% (63. 7%-91 .7%), respectively. 

Prior analyses conducted from the P901 study assessing relative vaccine effectiveness of receipt of a 
single booster dose of the monovalent mRNA-1273 (following receipt of 2 doses of monovalent mRNA 
COVID vaccine) between 20 Oct 2021 and 3 1  Dec 2021 demonstrated rVE against hospital ization, SARS
CoV-2 infection and death to be 89.0% (95% Confidence Interval [CI] : 86. 2%-91. 2%), 61.3% (95% CI : 
60.5% - 62.2%), and 96% (95% CI : 68.0%-99 . 5%), respectively among 431,328 immunocompetent 
adults receiving a single booster dose of mRNA- 1273 (and a similar number of matched comparators who 
received a 2 dose mRNA monovalent COVID vaccine only) [ 1 1 ]. In addition, an analysis conducted 
between 01 Jan 2022 and Jun 30, 2022 among 30,809 SARS-CoV-2 cases and 92,427 matched controls 
looking at Omicron variant specific relative vaccine effectiveness of a booster dose of mRNA- 1273 against 
hospitalization for COVID-19 demonstrated the rVE against BA. 1 ,  BA.2, and BA.4/5 Omicron sub-variants 
to be 88.8% (95% CI : 83. 3-92.5); 75 .0% (95% CI : 47.6-88. 1); and 87.5% (95% CI : 5 1 . 8%-96.8%) 
[12] .  

mRNA- 1273-P903 
Title : Post-Authorization safety of SARS-CoV-2 mRNA- 1273 vaccine in the US :  Active survei l lance, signal 
refinement and self-controlled risk interva l (SCRI) signal evaluation in  HealthVerity . 

Status :  Th is retrospective observational cohort study used secondary, de-identified ind ividual level 
medical and pharmacy claims data provided by HealthVerity. Components of active vaccine surveil lance 
via a historically control led comparator and signal refinement using a SCRI design were implemented, and 
a final  study report was submitted 30 Jun 2023. 

Statistical Analyses:  In the screening stage, incidence rates (IR) were calcu lated per 100,000 person
years fol lowing vaccination and were compared to IR ca lculated during two historical periods using 
incidence rate ratios (IRR). Where unadjusted IR >2.0 and �5 events, observed versus expected (O/E) 
ratios and 95% Cls comparing the number of events after vaccination to the expected number of events 
based on the historic rates were estimated . Where the lower bound of O/E ratio > 1, SCRI ana lyses were 
performed among vaccinated cases where �10 tota l cases were observed. All ana lyses were presented for 
any dose (referenced as dose-agnostic ana lysis) and for doses 1, 2 or 3 with stratification by age and sex. 
Ana lyses were presented separately for persons with immunocompromised conditions identified prior to 
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the index date, for heterologous booster dose recipients, and for elasomeran biva lent recipients as 
feasible. Pregnancy outcomes were presented separately with age strata l imited to plausible va lues for 
women of chi ldbearing age. 

Results : The pre-COVID and COVID era cohorts included 50,01 5,708 individuals meeting study entry 
criteria . Of these individua ls, 38,686,9 12  were at least 18 years of age and 1 1 ,328,796 were under 18 
years of age. Among the historical comparator popu lations, there were 939, 1 1 5  and 928,955 
immunocompromised adu lts and 34,686 and 36,698 immunocompromised chi ldren in  the pre-COVID and 
COVID eras, respectively. Among females of chi ldbearing age (1 2-55 years) in  the historical populations, 
after applying study inclusion criteria, there were 94,244 and 83,390 pregnant women in the pre-COVID 
and COVID eras, respectively. With in the pre-COVID comparator population, 5,276,278 adu lts and 
1,803,180 individuals < 18  years of age were vaccinated for influenza . 

There were 6,824,063 adu lts and 9,046 chi ldren vaccinated with elasomeran who met study entry criteria 
through 31 Aug 2022 with 1-year of continuous medical and pharmacy enrolment prior to their 
elasomeran admin istration .  Primary analyses among chi ldren ( < 18 years) were restricted to vaccinations 
occurring between 17 Jun 2022 and 31 Aug 2022 reflecting authorization of elasomeran in this age range 
in US chi ldren and adolescents. Among individuals receiving at least one dose of elasomeran, 70 . 1  % of 
adults and 40.9% of chi ldren received a second dose. Among individuals who received a second dose, 
38 .4% of adults and 0. 7% of chi ldren also received a thi rd dose. There were 262,276 
immunocompromised adu lts who were vaccinated with elasomeran, of which 68.6% received a second 
dose; 46.0% of immunocompromised adu lts with a second dose also received a third dose. Sl ightly more 
immunocompromised adu lts received a non-elasomeran COVID-19 vaccine during fol low-up than the 
general population (4.8% vs. 4 .3%).  There were 23,7 13 pregnant women 12-55 years who received 
elasomeran and met study entry criteria to be included in the pregnancy-specific analyses, and 55 .1  % 
received a second dose of elasomeran .  Of these, 4 .2% also received a third dose. 

Myocarditis : There were 276 cases of myocarditis included in dose-agnostic SCRI analyses considering a 
7-day risk and 42-day control window; 56. 1  % occurred after the second dose of elasomeran .  Dose
agnostic, dose 1, dose 2 and dose 3-specific SCRI analyses indicated an elevated rate of myocard itis 
within 7 days of vaccination, driven particularly by young adu lts (Dose 2 Event rate ratio [ERR] 8 .47, 
95% CI 4 .55 - 15 .77). The association was strongest for males 18-29 years of age following dose 2 (ERR 
9 . 50, 95% CI 4 .61-19 .57), noting that increased risk was also present in other subgroups. Estimates 
after dose 3 showed numerica l elevations that reached statistical significance in sensitivity but not 
primary analyses. In SCRI analyses among heterologous vaccine recipients and chi ldren, counts were too 
low to support meaningful inference. 

The signal evaluation results for myocarditis were consistent with known safety profi le of elasomeran 
vaccine. 

Pericard itis :  Among adu lts, there were 413 cases of pericarditis identified through 31  Aug 2022, most 
(55.7%) after the second dose of elasomeran .  Dose-agnostic and dose 2-specific SCRI ana lyses indicate 
an elevated rate among males 18-29 years of age in the 7 days fol lowing elasomeran vaccination, 
primarily driven by the second dose (ERR 3 .40, 95% CI 1 .51  - 7 .66).  
SCRI analysis fol lowing a th ird or a heterologous dose was conducted, however counts were too low to 
support any meaningful i nference. In chi ldren, no pericarditis events were observed fol lowing elasomeran 
admin istration .  
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The signal evaluation results for pericarditis were consistent with known safety profile of elasomeran 
vaccine. 

Other Adverse Events of Special Interest (AESI): SCRI analyses were also indicated for the following 
AESI : acute kidney injury, acute respiratory distress syndrome, anaphylaxis, anosmia/ageusia, 
arrhythmia, Bell's palsy, chilblain-like lesions, cerebral venous sinus thrombosis, coagulation disorders, 
erythema multiforme, immune thrombocytopenia, meningoencephalitis, narcolepsy/cataplexy, non
hemorrhagic stroke, seizures/ convulsions, single organ cutaneous vasculitis, thrombosis with 
thrombocytopenia, Guillain-Barre syndrome (GBS), myositis, and transverse myelitis. SCRI analyses 
could be conducted for these AESI are reported where the threshold of 210 cases was met. 

Anosmia/ageusia: There were 2,709 anosmia/ageusia cases observed among adults in the 28-day risk 
and 42-day control windows following elasomeran administration through 31 Aug 2022. An increased 
event rate of questionable clinical significance was observed in the 28-day risk window following all doses 
among adults (ERR 1.10, 95% CI 1.02 - 1.19 in dose-agnostic analysis). In SCRI analyses following a 
heterologous dose, no increase in risk window event rates were observed. Similarly, sensitivity analyses 
not censoring on COVID-19 diagnosis and washing out for history of COVID-19 led to similar conclusions 
as the primary analysis. Results for another sensitivity analysis using a 14-day risk window led to more 
varied event rate ratios but were genuinely attenuated. Only 3 events were observed for estimating the 
rate of anosmia/ageusia following the Omicron-containing bivalent booster, limiting interpretation. There 
were 14 children included in the dose-agnostic SCRI. No elevated rates of anosmia/ageusia were 
observed in analyses performed. 

Anaphylaxis: There were 719 cases of anaphylaxis within the risk and control periods following 
elasomeran administration observed among adults through 31 Aug 2022. Increased event rates in the 2-
day risk window following elasomeran vaccination were observed in the dose-agnostic and dose-specific 
analyses for most age and sex strata, with a larger ERR for females (e.g., ERR 4.70, 95% CI 3.79-5.84 in 
dose-agnostic analyses). Analyses following dose 3 were less interpretable given low counts. 
Dose-agnostic SCRI analysis excluding cases with allergen immunotherapy and separately not censoring 
on COVID-19 diagnoses led to similar conclusions as the primary analysis. Only 4 events were observed 
among adults when estimating the rate of anaphylaxis following the Omicron-containing bivalent booster, 
thus limiting interpretation. SCRI analyses of anaphylaxis among children were not conducted given the 
threshold of 210 events was not met. 

The signal evaluation results for anaphylaxis were consistent with known safety profile of elasomeran 
original vaccine. 

Myositis: There were 7,006 cases included in the dose-agnostic SCRI analysis, which did not show 
elevated rates overall (ERR 0.99, 95% CI 0.93-1.05) or in subgroups by age and gender. In dose specific 
analyses, elevated rates were observed isolated subgroups - males ages 18-29 after dose 1 (ERR 1.77, 
95% CI 1.02-3.10) and males 30-39 after dose 2 (1.73, 95% CI 1.02-2.93). Low case counts did not 
allow for interpretable analyses of myositis following a heterologous dose or an Omicron-containing 
bivalent booster. In the adult immunocompromised population, there were 599 cases included in the 
dose-agnostic SCRI analysis (ERR 1.05, 95% CI 0.85-1.30). In this subgroup, elevated rates were 
observed in adults 275 years (ERR 2.37, 95% CI 1.11-5.06). In the dose 1- specific SCRI analyses, an 
increase in rates was observed among IC adults 18-29 years (ERR 3.82, 95% CI 1.25-11.67) and females 
18-29 years (ERR 3.49, 95% CI 1.02-11.91). On the dose 2-specific SCRI analyses, an imprecise 
numerical elevation in rate was observed among IC males 40-49 years (ERR 3.00, 95% CI 0.90-9.96). No 
heterologous dose SCRI analysis was conducted given the threshold of 210 events were not met. 
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Given this extent of multiple testing and the absence of a consistent pattern in other subgroups, 
interpretation of this finding is unclear. For further detai ls on signal eva luation, please refer to Section 
16.2 .4 [please see PSUR] .  

Single organ cutaneous vascul itis (SOCV): Among the 485 events among adults included i n  the 
dose-agnostic SCRI ana lysis, an elevated rate of SOCV was not observed (ERR 0 .91,  95% CI 0 .76- 1 . 09). 
With in the dose 3-specific SCRI analysis, an elevated rate of SOCV was suggested in the 28-day risk 
window among males overall  (ERR 2 . 37, 95% CI 1 . 12-5.02) and within  males 50-64 years (ERR 3 . 22, 
95% CI 1 . 12-9. 23), however event counts were low and should be interpreted with caution. The dose l
and 2-specific SCRI analyses yielded no observed elevated rates, nor in a dose-agnostic sensitivity 
analysis not censoring on COVID-19 diagnosis. Only 2 events were observed among adults for estimating 
the rate of SOCV fol lowing the Omicron -containing biva lent booster, thus l imiting interpretation.  SCRI 
analyses within  adults with a heterologous dose and within  chi ldren were not conducted due to insufficient 
event counts. 
Acute kidney injury, Arrhythmia, cerebral venous sinus thrombosis, Chi lblain-l ike lesions, erythema 
multiforme GBS, immune thrombocytopenia, narcolepsy, seizure, and transverse myelitis :  No significantly 
elevated event rate ratios were observed. 

Discussion 
Results of this final report for study mRNA- 1273-P903 are largely consistent with findings from the 
interim reports and its known safety profi le, particu larly for labeled events such as myocard itis and 
anaphylaxis. Additional monitoring of potential ly artifactual increases isolated to specific subgroups for 
myositis and SOCV wil l  be subject to continued monitoring in stud ies mRNA--1 273--P904 and mRNA-
1273-P920. 

mRNA- 1273-P904 

Title : Post-Authorization Active Survei l lance Safety Study Using Secondary Data to Monitor Real-World 
Safety of Spikevax in the EU.  

Summary: A prel iminary screening stage analyzes for selected databases in th is  observational study 
using large administrative databases in Denmark, Norway, Spain, and the UK was presented in Interim 
Report 4 on 31 Mar 2023 . 

During the study period covered by Interim Report 4, the number of el igible elasomeran recipients with at 
least one dose of elasomeran and no previous record of a COVID-19 vaccine was 564, 137 in Denmark, 
543,429 in Norway, 621,240 in Spain, and 228,889 in the UK. Rates of the AESI varied widely across the 
databases. The variation is attributable both to the database characteristics, to a lgorithm refinement 
activities that are in progress within the VAC4EU network, and to data l imitations (specifica l ly, in Norway, 
inflation of some rates was due to lack of specific diagnosis subcodes in the current data extraction, which 
will be corrected for the final report). 

The MAH identified more than 50 strata with standardized mortal ity ratio ::>:2. 0 based on ::>:5 elasomeran 
exposed cases in at least one country for the AESis diabetes type 1,  id iopathic thrombocytopenia, heart 
fa i lure, myocarditis, pericarditis, pulmonary embolism, splanchnic vein  thrombosis, coagu lation disorders, 
acute l iver injury, acute kidney injury, generalized convulsions, acute respiratory distress syndrome, 
anosmia/ageusia, multisystem inflammatory syndrome, and death of any cause. There was a maximum 
of 1 1  to50 signals in at least one country for the AESis microangiopathy, coronary artery disease, 
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arrhythmia, cerebrovascu lar d isease, SOCV, encepha l itis/meningoencephalitis, Bel l 's palsy, erythema 
multiforme, and anaphylaxis. The MAH did not identify any signals for narcolepsy, cerebral venous sinus 
thrombosis, Kawasaki disease, transverse myelitis, and sudden death . For the remaining AESis, there 
was a maximum of 10 signals for each country. Most signals were detected in Spa in (Information System 
for Research in Primary Care).  

In the squamous cel l  carcinoma of the skin  s ignal  eva luation ana lyses, IRR with point estimates 
exceeding 1 . 5  were observed in at least one of the three countries for the AESis (idiopathic) 
thrombocytopenia, stress-induced cardiomyopathy, myocarditis, pericarditis, splanchnic vein thrombosis, 
Acute liver i njury, general ized convu lsions, anaphylaxis, and Vaccine-induced immune thrombotic 
thrombocytopenia. The largest effect sizes were observed for myocarditis and pericarditis. 

No indication of VAED was identified in Norway, the only country for which these ana lyses were 
performed in the Interim Report. Concern ing cohort analyses of myocarditis and pericarditis, the majority 
of myocarditis and pericarditis cases was male; among those exposed to elasomeran, exposed the 
majority had received the second dose of elasomeran before diagnosis of myocarditis in Norway and 
Denmark or before the diagnosis of pericarditis in  Denmark. 

Discussion 
The results reported here should be considered pre l iminary and are not interpretable as indicative of any 
changes to the current benefit-risk profi le of elasomeran .  Results inclusive of all participating countries 
and a l l  study objectives wi l l  be presented and interpreted in the Final Study Report. 

mRNA- 1273-P905 
Title : Monitoring safety of COVID-19 Vaccine Moderna in pregnancy :  an observational study using 
routinely col lected health data in  five European countries. 

Summary: For this observational cohort study carried using large admin istrative databases in Denmark, 
Norway, Italy, Spain, and the UK, with feasibil ity counts were described in the Mar 2023 interim study 
update. At this time, no safety findings have yet been identified given the early stage of the study. 
mRNA- 1273-P9 1 1  

mRNA- 1273-P9 1 1  
Title : Long-term outcomes of myocarditis fol lowing administration of SPIKEVAX (COVID-19 vaccine 
mRNA) . 

Summary: The overarching goal of this study is to characterize presentation, clinical course, and 
long-term outcomes of myocard itis temporally associated with administration of mRNA- 1273 
(elasomeran) .  The first interim feasibi l ity report was completed 31 Oct 2022. Cases of myocard itis 
identified in routine cl inical practice meeting the CDC case defin ition, including those occurring 
fol lowing admin istration of elasomeran  as well as cases not secondary to vaccines targeting SARS-CoV-2 .  
At this time, n o  safety findings have yet been identified g iven the early stage of the study. 

mRNA- 1273-P915  
Title : Survey on  acute phase safety for persons with underlying d iseases with h igh  risk. 

Status:  The overarching goal of this post-marketing surveil lance (PMS) activity to confirm the incidence of 
hypersensitivity reactions including shock and anaphylaxis observed after vaccination with this drug and 
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to explore risk factors in persons with underlying diseases considered to be at high risk of aggravation of 
COVID-19 in Japan. 

A report for this database survey was submitted to Pharmaceuticals and Medical Devices Agency (PMDA) 
on 17 May 2023. Based on the analysis of 13,309 individuals, the occurrence of hypersensitivity in 
individuals at high risk for COVID-19 infection was consistent with the known safety profile of 
elasomeran. 

mRNA-1273-P916 
Title: Survey on Shock and Anaphylaxis for Persons with Underlying Diseases with High Risk. 

Status: The overarching goal of this PMS activity is to identify the incidence of specified AEs in the acute 
phase observed after vaccination in subjects with underlying diseases considered to be at high risk of 
aggravation of COVID-19 in Japan. A report for this database survey was submitted to PMDA on 17 May 
2023. Based on the analysis of 8,844 individuals, the occurrence of solicited AEs, particularly, 
reactogenicity had an occurrence of > 1 % within 8-days of vaccination in individuals at high risk for 
COVID-19 infection. 

mRNA-1273-P917 
Title: Survey on non-acute phase safety for persons with underlying diseases. 

Status: The overarching goal of this PMS activity is to identify hypotheses for the safety evaluation of this 
product by confirming the occurrence status of non-acute hospitalization associated serious events 
observed after vaccination in persons with underlying diseases considered to be at high risk of 
aggravation of COVID-19 in Japan. The study is ongoing; however, no safety findings have been 
identified to date. 

mRNA-1273-P918 
Title: General Use Results Survey: Spikevax Intramuscular Injection (Previously COVID-19 Vaccine 
Moderna Intramuscular Injection) During the Early Phase of Treatment with Novel Corona Vaccine, 
Follow-up of Key Survey Participants. 

Summary: The overarching goal of this PMS activity is to follow-up subjects who are vaccinated early 
after the marketing approval of this product in Japan for 11 months from the day after the day following 
the last day of the last vaccination with this drug as the primary immunization (the last day of the 
observation period in the health status investigation of preceding vaccinees) to 12 months after the last 
vaccination with this drug as the primary immunization, and to collect information on SAEs observed 
during the follow-up period and COVID-19. Enrolment for this survey ended in Dec 2022. There were 
8,637 individuals in the safety and efficacy analysis set. At this time, no safety findings have yet been 
identified. The observation of the final subject was completed in Apr 2023, and final analyses are 
ongoing. 

mRNA-1273-P922 

Title: DisCOVEries II: An Observational Study to Evaluate the Immunogenicity of a COVID-19 Bivalent 
Booster as the Second Booster Dose Against Omicron BA.4/5. 

Status: A six-month observational prospective study (with an optional long-term follow-up of up to 12 
months), to investigate antibody levels with respect to time since receiving a bivalent COVID-19 booster 
dose. The protocol was approved on 06 Dec 2022. At this time, no safety findings have been identified. 
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mRNA- 1273-P928 
Title : Relative Effectiveness of mRNA- 1273 in Adults with At-Risk Cl in ica l Conditions. 

Status :  Th is is an Observational retrospective cohort study. 

Part I :  To determine the rVE of 2 doses of the mRNA- 1273 vaccine vs. 2 doses of the BNT162b2 vaccine 
and 2 doses of the mRNA- 1273 vaccine vs. 1 dose of the Ad26.COV2.S vaccine in individuals aged 18 
years and older who have at least one underlying medical condition (endpoints: medically-attended 
COVID-19 i l lness/COVID-19 i l lness in outpatients/ COVID-19 i l lness requiring hospita l ization). 

Part II : To determine the rVE of a single homologous booster dose of the mRNA- 1273 vaccine vs. a single 
homologous booster dose of the BNT162b2 vaccine in  adu lts aged 18 years and older who have at least 
one underlying medical condition associated with h igher risk for severe COVID-19 (endpoints: medical ly
attended COVID-19 i l lness/ COVID-19 i l lness in outpatients/COVID-19 i l lness requiring hospitalization). 
Protocol was approved on 02 Mar 2023 and interim updates were done on 12 May 2023. At this time, no 
safety findings have been identified . 

mRNA- 1273-P930 
Title : Relative effectiveness of the BNT162b2, mRNA- 1273, and Ad26.COV2.S COVID-19 Vaccines in  
adults in  the US.  

Status :  Th is is an Observational retrospective cohort study. 

Part I :  To determine the rVE of 2 doses of the mRNA- 1273 vaccine vs. 2 doses of the BNT162b2 vaccine 
and 2 doses of the mRNA- 1273 vaccine vs. 1 dose of the Ad26.COV2.S vaccine in individuals aged 18 
years and older (endpoints :  medical ly-attended COVID-19 i l lness/COVID-19 i l lness in  outpatients/COVID-
19 i l lness requiring hospitalization). 

Part II : To determine the rVE of a single homologous booster dose of the mRNA- 1273 vaccine vs. a single 
homologous booster dose of the BNT162b2 vaccine in  adu lts aged 18 years and older (endpoints: 
medical ly attended COVID-19 i l lness/ COVID-19 i l lness in outpatients/COVID-19 i l lness requiring 
hospitalization). Accepted for publ ication (Open Forum Infectious Diseases). 

Th is retrospective observational study follows a cohort during two distinct periods that reflect vaccination 
guidelines. The first period began in Feb 202 1, when COVID-19 vaccines become avai lable, until booster 
doses were recommended in Oct 2021 .  The second period began in Oct 2021, when individuals  started 
receiving their booster dose unti l the end of Jan 2022, when the omicron variant wave was rapidly 
progressing throughout the United States. P930 was approved by Patient Review and Coordination in Apr 
2022. At this time, no safety findings have yet been identified g iven the early stage of the study. 

mRNA- 1273-P931 
Title : Comparative Effectiveness of  the Bivalent COVID-19 mRNA Vaccines (ORIGINAL AND OMICRON 
BA.4/BA.5) in Adults in the US. 

Status :  The goal  of this study is to determine the rVE between the two mRNA Biva lent vaccines against 
COVID-19-related hospital ization/outpatient visits in adults 18 years or older. The protocol was approved 
on 1 1  May 2023 and first interim updates were done on 22 May 2023. At this time, no safety findings 
have been identified g iven the early stage of the study. 
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mRNA- 1273-P932 
Title : Rea l-world comparative effectiveness of a third dose of mRNA-1273 versus BNT162b2 among 
immunocompromised adults in the US. 

Status :  The goal of this retrospective database study is to compare the real-world effectiveness of a third 
dose of the Spikevax vaccine vs. a third dose of the Comirnaty vaccine against breakthrough COVID-19 
hospital izations among immunocompromised adults in the US. Th is protocol for this study was approved 
on 01 Mar 2023, and ana lyses were in itiated in Jun 2023. Ana lyses are ongoing with final  completion 
expected by 21 Oct 2023 . At this time, no safety findings have been identified given the early stage of 
the study. 

mRNA- 1273-P933 
Title : Real world comparative effectiveness of a booster dose of Spikevax versus Comirnaty among adults 
age 65+ in the US. 

Status :  The goal  of this retrospective database study is to compare the real-world effectiveness of a 1st 
booster dose of the Spikevax vaccine vs. a 1st booster dose of the Comirnaty vaccine against 
breakthrough COVID-19 hospitalizations among adults age 65+ who have completed a primary series of 
an mRNA-based COVID-19 vaccine. This protocol for this study was approved on 01 Mar 2023, and 
analyses were initiated in Jun 2023. Ana lyses are ongoing with final  completion expected by 21 Oct 2023. 
At this time, no safety findings have been identified g iven the early stage of the study. 

In addition. the fol lowing studies are planned as of the DLP of this PBRER. 

mRNA- 1273-P910 
Title : Clinical course, outcomes and risk factors of myocarditis and pericard itis following administration of 
Moderna vaccines targeting SARS-CoV-2. 

Summary: The overarching goal  of this study is to characterize the cl inical course, outcomes and risk 
factors for myocarditis and pericarditis associated with elasomeran  and elasomeran bivalent vaccination. 
Startup activities including creation of the case adjudication system are currently in  progress. 

mRNA-1273-P919 

Title : An Observational Study to Assess Maternal and Infant Outcomes Fol lowing Exposure to SPIKEVAX 
During Pregnancy. 

Status :  Th is observational study wi l l  evaluate the risk of adverse pregnancy and infant outcomes 
following maternal exposure to elasomeran during pregnancy. A statistical ana lysis plan is currently under 
review. 

mRNA- 1273-P920 
Title : Post-marketing safety of an Omicron-containing biva lent SARS-CoV-2 mRNA-1273 booster vaccine 
in the United States. 

Status :  The overarching aim of this study is to characterize the safety of the Omicron-containing biva lent 
SARS-CoV-2 mRNA- 1273 booster vaccine as used in routine cl in ical practice. 
Prel iminary ana lyses are ongoing.  
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mRNA-1273-P921 
Title: Evaluation of Post-marketing safety of Spikevax (elasomeran) in the Kingdom of Saudi Arabia. 

Status: The overarching goal of this study is to characterize the clinical course, outcomes and risk factors 
for myocarditis and pericarditis associated with elasomeran and elasomeran bivalent vaccination. A 
protocol is currently under review. 

mRNA-1273-P923 
Title: Post-marketing safety of Spikevax vaccine in South Korea. 

Status: The overarching aim of the study is to characterize the safety of the elasomeran vaccine (primary 
series and booster) as used in the routine clinical practice in Korea. A protocol is currently in development 
for a retrospective database study supporting this aim. 

mRNA-1273-P924 
Title: Post-marketing Surveillance: Use-Result Surveillance with Spikevax Bivalent. 

Status: This PMS activity aims to evaluate safety of elasomeran elasomeran/imelasomeran (SARS-CoV-2 
mRNA vaccine)] and elasomeran/davesomeran in Korea. A protocol has been recently approved for 
execution of the survey. 

Rapporteur assessment comment: 

The MAH reported status from PAS studies included in the EU RMP and presented post-marketing 
surveillance (PMS) activites. 

No new safety information that has not been assessed in other procedures has been presented. 

The provided information is acknowledged. 

1.3.5.3. Information from other clinical trials and sources 

1.3.5.3.1 .  Other clinical trials 

Investigator-sponsored studies 

The following Investigator-sponsored Studies were completed during the reporting period: 

Short Title: Vaccine in chronic lymphocytic leukaemia (CLL). 

Title: Vaccine responsiveness in patients with CLL. 

Summary: In this prospective study, 60% of patients with CLL developed SARSCoV-2 antibodies and 80% 
developed functional T-cell responses after vaccination. For this study enrolment has been completed, 
first patient first visit dated 01 Sep 2020 and final CSR was completed on 07 Mar 2023. The total number 
of subjects enrolled was 36. No AEs were reported. No significant safety findings have been identified for 
this study during the reporting period of this PBRER. 

Short tittle: COVERALL Initial 
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Title : Risk factors for infection with SARS-CoV-2 and for life-threatening evolution of COVID- 19 in patients 
with autoimmune diseases in Switzerland. 

Summary :  The objective for this study was to have a head-to-head comparison BNTI 62b2 and m RNA-
1273. The start date for this study was Dec 2021 and end date was Jun 2022. The tota l number of 
subjects enrol led ti l l  DLP was 60 1 subjects. No AEs were reported. No sign ificant safety findings have 
been identified for this study during the reporting period of this PBRER. 

The fol lowing Investigator-sponsored Studies were ongoing during the reporting period : 
Short Tittle :  T-Cell immunity 

Title : T-Cel l  immunity 

Description for T-Cel l  immunity : Recently, two mRNA vaccines for severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) have become avai lable, but there is also an emergence of SARS-CoV-2 
variants with increased transmissibil ity and viru lence. A major concern is whether the available vaccines 
will be equally effective against these variants. The vaccines are designed to induce an immune response 
against the SARS-CoV-2 spike protein  which is required for viral  entry to host cel ls. Immunity to SARS
CoV-2 is often evaluated by antibody production, whi le less is known about the T-cell response. Here we 
developed, characterized, and implemented two standardized, functional assays to measure T-cel l  
immunity to SARS-CoV-2 in  uninfected, conva lescent, and vaccinated individuals. The MAH found that 
vaccinated individuals had robust T-cell responses to the wild type of spike and nucleocapsid proteins, 
even more so than convalescent patients. The MAH a lso found detectable but diminished T-cell responses 
to spike variants (B. 1 . 1 .7, B. 1 .351,  and B. 1 . 1 . 248) among vaccinated but otherwise healthy donors. 
Since decreases in  antibody neutra l ization have a lso been observed with some variants, investigation into 
the T-cel l  response to these variants as an alternative means of viral  control is imperative. Standard ized 
measurements of T-cel l  responses to SARS-CoV-2 are feasible and can be easily adjusted to determine 
changes in  response to variants. Estimated completion date is 25 Feb 2024. 

Summary :  Enrolment is complete, first patient first visit dated in  2022 and planned final report date is 
Sep 2023. The tota l number of subjects enrol led was 50. No AEs have been reported and no sign ificant 
safety findings have been identified for this study during the reporting period of this PBRER. 

Short Tittle :  COVERALL Extension 

Title :  Risk factors for infection with SARS-CoV-2 and for l ife-threatening evolution of COVID-19 in 
patients with autoimmune diseases in  Switzerland. 

Summary :  For this study enrolment is complete, first patient first visit dated 26 Oct 2022 and planned 
final  report date is 31 Dec 2023 . The tota l number of subjects enrol led was 180. No AEs were reported . 
No significant safety findings have been identified for this study during the reporting period of this PBRER. 

Short Tittle :  SCQM 

Title :  N/A 

Summary :  For this study enrolment is complete, first patient first visit was 03 Apr 2021 and final report 
date was Feb 2023. The tota l number of subjects enrol led was 912. No AEs were reported. No significant 
safety findings were identified for this study during the reporting period of this PBRER. 
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Short Tittle: CoviBoost 2 

Title: AP-HA 

Summary: For this study enrolment was complete, first patient first visit was 22 Aug 2022 and planned 
final report date is Aug 2023. The total number of subjects enrolled was 414. No AEs were reported. No 
significant safety findings have been identified for this study during the reporting period of this PBRER. 

Short Tittle: SCQM Extension 

Title: N/A 

Summary: For this study enrolment was complete, first patient first visit was 03 Apr 2021 and planned 
final report date is Sep 2023. The total number of subjects enrolled was 917. No AEs were reported. No 
significant safety findings have been identified for this study during the reporting period of this PBRER. 

Short Tittle: MIViral 

Title : N/A 

Summary: For this study enrolment was complete, first patient first visit was in Oct 2022 and planned 
final report date is Dec 2023. The total number of subjects enrolled was 180. No AEs were reported. No 
significant safety findings have been identified for this study during the reporting period of this PBRER. 

Short Tittle : N/ A 

Title: Predictors of Hospitalization and Severe Disease due to Breakthrough COVID-19 Infection in Fully 
Vaccinated Individuals. 

Summary: Objective of this study is to identify predictors of hospitalization for fully vaccinated patients 
presenting to an emergency department (ED) and identify predictors of severe outcomes in fully 
vaccinated hospitalized patients. No subjects have been enrolled/exposed for this study at DLP of this 
PBRER. This study started on 15 Jun 2023 and the projected end date for this study is Jan 2024. No AEs 
were reported. No significant safety findings have been identified for this study during the reporting 
period of this PBRER. 

Short Tittle: VI 

Title: VI 

Summary: Objective of this study is to determine the correlation of pre-existing antibodies against 
influenza or COVID with the kinetics of infectious viral load. No subjects have been enrolled in this study 
at DLP for this PBRER. This study started in Feb 2023 and the projected end date for this study is in Jun 
2024. No AEs were reported. No significant safety findings have been identified for this study during the 
reporting period of this PBRER. 

License partner studies 
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Completed cl in ical trials 

Sponsored by Glaxo SmithK/ine (GSK): 

Protocol or Study Number: 217670 (ZOSTER-091) 

A Phase 3, randomized, open-label, control led, multicenter study to evaluate the immune response and 
safety of both herpes zoster subunit vaccine in healthy adu lts aged 50 years and older and the influenza 
virus vaccine in healthy adu lts aged 18 years and older when administered sequentia l ly or co
administered with mRNA- 1273 booster vaccination . 

Country-US 

Dosing detai ls :  mRNA- 1273 50 µg per dose (embedded in SM- 102 LNPs); water for injections q . s. 0 . 5  
ml. 

• Flu D-QIV: Flu Quadrivalent Influenza vaccine 15  µg per stra in/dose; 
• HZ/su : Varicella-Zoster Vaccine gE (50 µg) and AS0 l B :  QS-21 (50 µg), MPL (50 µg), 
l iposomes; water for injections q.s. 0. 5 ml. 

Summary: Total enrolment was 2,013 subjects and actual subjects exposed to mRNA-1273 was 1,534. 
Start date for this study was 07 Oct 2021 and end date was 28 Feb 2023 (Date of final CSR). No safety, 
efficacy, or effectiveness information was identified during the reporting period . In addition, there were 
no regulatory actions taken due to safety reasons. 

Ongoing trials 
Sponsored by DMID of National Institute of Allergy and Infectious Diseases (NIAID): 

Protocol or Study Number: mRNA- 1273-P102/2 1-0002/NCT04785 144 

A Phase 1, open-label, randomized study to access the safety and immunogenicity of a SARS-CoV-2 
variant vaccine (mRNA-1273.351) in na"ive and previously vaccinated adu lts. 

Country-US 

Dosing detai ls :  In this study, dosing was conducted in two different arms and further 2nd arm was 
divided into eight arms according to the doses as fol lows :  

1 .  ARM lA :  50 µg  1273. 35, 
2. ARM 1 B :  25 µg 1273+25 µg 1273.351,  
3 .  ARM 2A : 100 µg 1273/100 µg 1273/50 µg 1273 .351,  
4.  ARM 2B : 50 µg 1273/50 µg 1273/50 µg 1273 .351, 
5. ARM 2C: 100 µg 1273.351/100 µg 1273. 351,  
6 .  ARM 2D:  50 µg 1273 .351/50 µg 1273.351,  
7 .  ARM 2E :  100 µg 1273/100 µg 1273 .351, 
8. ARM 2F: 50 µg 1273/50 µg 1273.351,  
9 .  ARM 2G : 50 µg 1273 + 50 µg 1273 .351/50 µg 1273 + 50 µg 1273.351, 
10.  ARM 2H : 25 µg 1273 + 25 µg 1273 .351/25 µg 1273 + 25 µg 1273 .351 .  

Summary: Planned enrolment was 210 subjects and actual subjects exposed to mRNA- 1273 was 135.  
Start date for this study was 29 Mar 2020 and end date was in  Apr 2023. The estimated completion date 
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for the CSR is late Dec 2023. No safety and efficacy or effectiveness information was identified during the 
reporting period . In addition, there were no regulatory actions taken due to safety reasons. 

Protocol or Study Number: mRNA- 1273-Pl01/20-0003/NCT0428346 1 

A Phase 1, open-label, dose-ranging study to access the safety and immunogenicity of 2019-nCov 
Vaccine (mRNA- 1273) in Healthy Adults. 

Country-US 

Dosing deta i ls :  In this study doses were divided into below mentioned groups and all groups had option 
of booster dose 100 µg. 

1. Cohort 1 ages 18-55 25 µg mRNA- 1273 
2.  Cohort 2 ages 18-55 100 µg mRNA- 1273 
3 .  Cohort 3 ages 18-55 250 µg mRNA- 1273 
4. Cohort 4 ages 56-70 25 µg mRNA- 1273 
5 .  Cohort 5 ages 56-70 100 µg mRNA- 1273 
6 .  Cohort 6 ages 56-70 250 µg mRNA-1 273 
7. Cohort 7 ages ?:71 25 µ g mRNA- 1273 
8 .  Cohort 8 ages ?:71 100 µ g mRNA- 1273 
9. Cohort 9 ages ?:71 250 µ g mRNA- 1273 
10. Cohort 10 ages 18-55 50 µg mRNA- 1273 
1 1 .  Cohort 11 ages 56-70 50 µg mRNA- 1273 
12.  Cohort 12 ages ?:7 1 50 µ g mRNA- 1273 

Summary: Planned enrolment was 140 subjects and actual subjects exposed to mRNA- 1273 was 
120. Start date for this study was 16 Mar 2020 and end date was 26 Apr 2023 . The estimated 
completion date for the CSR is Oct 2023. No safety concerns were reported. No safety and efficacy 
or effectiveness information was identified during the reporting period . In addition, there were no 
regulatory actions taken due to safety reasons. Dose of 250 µg was not well tolerated (previously 
reported). Immunogenicity data was submitted to FDA and published . ModernaTx, Inc. has a l l  the 
immunogenicity data and papers generated . Prel iminary CSR was published in Feb 202 1 .  
Follow-up for booster i s  sti l l  ongoing . 

Protocol or Study Number: 2 1-0012 
A Phase 1/2 study of delayed heterologous SARS-CoV-2 vaccine dosing (Boost) after receipt of  EUA 
vaccines. 

Country-US 

Dosing detai ls :  mRNA- 1273 - 100 µg; mRNA-1273-50 µg, 1273-21 1 - 100 µg. 

Summary: Planned enrolment was 433 subjects and actual subjects exposed to mRNA- 1273 were 423 . 
Start date for this study was 28 May 2021 and projected end date is 14 Dec 2023. No safety and efficacy 
or effectiveness information was identified during the reporting period . In addition, there were no 
regulatory actions taken due to safety reasons. ModernaTx, Inc. has a l l  the immunogenicity data and 
papers generated. Immunogenicity reports have been submitted to the FDA. Th is study has additional 
manufacturers to ModernaTx, Inc. ; for this reason, tota l enrolment exceeds that noted here .  
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Protocol or Study Number: mRNA- 1273-P51 1/22-0004 

Phase 2 Clinical Trial to Optimize Immune Coverage of SARS-CoV-2 Existing and Emerging Variants
COVID-19 Variant Immunologic Landscape Trial (COVAIL Trial). 

Country-US 

Dosing detai ls :  In this study, dosing was conducted in 6 different arms as fol lows: 

1. Arm 1 :  1 Dose Prototype mRNA- 1273, = (99); 
2.  Arm 2: 1 Dose Beta (B. 1 . 351)  + Omicron (B. 1 . 1 . 529) = (100); 
3 .  Arm 3: 2 Dose Beta (B. 1 . 351)  + Omicron (B. 1 . 529) = (102); 
4. Arm 4: 1 Dose Delta (B. 1 . 1529) = (101); 
5. Arm 5 :  1 Dose Omicron (B. 1 . 1 . 529) = (100); 
6 .  Arm 6: 1 Dose Omicron (B. 1 . 1 . 529) + Prototype 1273 = (100). 

Summary: Planned enrolment was 600 subjects and actual subjects exposed to mRNA-1 273 were 602. 
Start date for this study was 30 Mar 2022 and projected end date is 28 Oct 2023. No safety and efficacy 
or effectiveness information was identified during the reporting period. In addition, there were no 
regulatory actions taken due to safety reasons. One hundred ninety-four breakthrough infections to date, 
sequencing of the variants is ongoing, as well as correlates of protection study being conducted . 
Manuscript reporting on serological data through day 91 ,  for stages 1-3, being prepared. 

Sponsored by National Cancer Institute (NCI): 

Study or Protocol Number 000 1 1 5  

A Trial of the Safety and Immunogenicity of the COVID-19 Vaccine (mRNA-1273) in  Participants with 
Hematologic Malignancies and Various Regimens of Immunosuppression, and in Participants with Solid 
Tumors on PD 1/PDL1 Inhibitor Therapy, Including Booster Doses of Vaccine. 

Country: US 

Dosing deta i ls :  The vaccine is administered in  2 doses, 28 days apart. Participants receive an IM injection 
(0. 5 ml) of mRNA- 1273 on Day 1 and Day 29 in the deltoid muscle and wi l l  be fol lowed through 12 
months post second vaccination (Day 394). 

Summary: Up to 120 participants wil l  be enrol led, 1) 60 participants with sol id tumour mal ignancies who 
have in itiated program med cel l  death 1 (PD 1)/programmed cel l  death l igand 1 (PDLl) inhibitor therapy as 
part of standard of care and are deemed to have a stable reg imen without the need for any 
immunosuppressive therapy or corticosteroids; 2) Sixty participants with leukaemia, lymphoma, mu ltiple 
myeloma and participants post-a l logeneic stem cell transplant wi l l  be enrolled based on their perceived 
risk of immunosuppression . As of 17 Jun 2023, 17 subjects were exposed to mRNA- 1273. Start date for 
this study was 27 Apr 2021 and estimated study completion date is 25 Feb 2024. No significant safety 
findings in  this ongoing CT have been identified during the reporting period . 

Sponsored by the University of California, Los Angeles (UCLA): 
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Study or Protocol Number: COVID-19 Version 2.0 

Phase 1/11, Open-label Dose-Escalation Trial of High Dose mRNA-1273 Booster for Lung Transplant 
Recipients. 

Country : US 

Dosing details : SO ug (n=20), 100 ug (n=20), and 200 ug (n=20) . 

Summary: Planned enrolment was 60 subjects and number of subjects enrolled and exposed to mRNA-
1273 were 19.  Start date for this study was in Mar 2022, enrolment has been completed, and the end 
date was 27 Feb 2023. Data analysis is currently ongoing. No safety concerns were reported. No safety 
and efficacy or effectiveness information was identified during the reporting period. In addition, there 
were no regulatory actions taken due to safety reasons. 

Sponsored by South Africa Medical Research Council (SAMRC): 

Study or Protocol Number: Sisonke 4 (SHERPA)/mRNA-1273-PS0S 

Sisonke Heterologous mRNA-1273 boost after prime with Ad26.COV2.S (SHERPA study) . 
Open-label, phase 3 study to evaluate the effectiveness of heterologous mRNA-1273 boosting of the 
single or two dose Ad26.COV2.S COVID-19 vaccine among health-care workers in South Africa . 

Country: South Africa 

Dosing details : SO ug. 

Summary: Planned enrolment was lS,000 subjects and number of subjects enrolled and exposed to RNA-
1273 was 12,340 subjects. Actual recruitment end date was 12 Nov 2022 and last subject visit was on 09 
May 2023. One hundred and six AEs have been reported, of which 18 were Grade 1 Related Adverse 
events and 4 were Grade 2 Related Adverse events. Fifteen SAEs have been reported, all of which were 
not Related to the study product. Eight AESis have been reported, 4 of which were Related to study 
product. Five hundred and eighty-two cases of Reactogenicity have been reported, none of which were 
Grade 3 or higher. Forty-six breakthrough infections have been reported, 1 of which resulted in death. 
The remaining breakthrough infections were mild or asymptomatic infections. There are no safety 
concerns, new efficacy/effectiveness information or regulatory actions taken for safety reasons. 

Sponsored by Merck, Sharp and Doh me (MSD): 

Study or Protocol Number: Vl l0-91 1-00 

A Phase 3,  Randomized, Double-blind, Placebo-controlled Study to Evaluate the Safety, Tolerability, and 
Immunogenicity of the Concomitant Administration of Either 23-Valent Pneumococcal Polysaccharide 
Vaccine or lS-Valent Pneumococcal Conjugate Vaccine with a Booster Dose of SARS-CoV-2 mRNA Vaccine 
in Healthy Adults SO Years of Age or Older. 

Country: US, including Puerto Rico 
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Dosing details: Participants enrolled in the concomitant groups will receive either 23-Valent Pneumococcal 
Polysaccharide Vaccine (V110) or 15-Valent Pneumococcal Conjugate Vaccine (V114) (blinded) in the left 
arm and mRNA-1273 (open-label) in the right arm on Day 1, and then will receive placebo (blinded) in 
the left arm 30 days later at Visit 3 (Day 30). Participants enrolled in the non-concomitant groups will 
receive placebo (blinded) in the left arm and mRNA-1273 (open-label) in the right arm on Day 1, and 
then will receive V110 or V114 (blinded) in the left arm 30 days later at Visit 3 (Day 30). 

Summary: Planned enrolment was 850 subjects and total subjects enrolled were 850 subjects and all 850 
subjects enrolled were exposed to mRNA-1273. Start date for this study was 12 Jan 2022 and last 
participant last visit was on 21 Feb 2023. Database lock is targeted for Oct 2023. The CSR is targeted for 
finalization in Jan 2024. No safety concerns were reported. No new efficacy or effectiveness information 
has been obtained. No regulatory actions were taken for safety reasons. 

Study or Protocol Number: V503-076-00 

A Phase 3, Multicenter, Open-Label Study to Evaluate the Safety and Immunogenicity of 2-dose Regimens 
of 9v Human papillomavirus and mRNA-1273 SARS-CoV-2 Vaccines Where the First Dose of Each Vaccine 
Are Given Concomitantly in Boys and Girls 9 to 11 Years of Age. 

Country: US 

Dosing details: 50 µg primary series (2 doses of 50 µg 28 days apart). 

Summary: Planned enrolment was 160 subjects and total number of subjects enrolled were 165 and out 
of which 162 subjects were exposed to mRNA-1273. Start date for this study was 28 Mar 2022 and 
projected end date is 14 Jun 2024. No new safety concerns, and no regulatory actions taken for safety 
reasons during the reporting period. There is no information that would affect the safety profile of the 
product through the reporting period. There is no new efficacy, effectiveness, or immunogenicity 
information. 

Sponsored by the University of Southampton (CoV Boost): 

Study or Protocol Number : RHM MED1781 

A randomized, phase II UK multicenter study to determine reactogenicity and immunogenicity of booster 
vaccination against ancestral and novel variants of SARS-CoV-2. 

Country: UK 

Dosing details: mRNA-1273.529 50 µg and mRNA-1273.214 50 µg 

Summary: For mRNA-1273.529 50 µg, planned enrolment is 205 subjects and the number of subjects 
enrolled and exposed to mRNA-1273 were 209. Start date for this study was 18 Feb 2022 and projected 
end date is 30 Nov 2023. No SAEs have been reported to ModernaTx, Inc. Interim analysis is not yet 
complete for efficacy and effectiveness information. No regulatory actions have been taken for safety 
reasons. 

For mRNA-1273.214 50 µg, planned enrolment is 100 subjects and number of subjects enrolled and 
exposed to mRNA-1273 were 96. Start date for this study was 25 Jul 2022 and project end date is 31 Mar 
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2024. No SAEs are reported to ModernaTx, Inc. Interim analysis is not yet complete for efficacy and 
effectiveness information. No regulatory actions have been taken for safety reasons. 

Rapporteur assessment comment: 

The MAH reported information from several investigator-sponsored studies and licensing partner studies. 
No significant safety findings had been identified. 

The information provided is acknowledged. 

1.3.5.3.2. Medication errors 

Table 9 .1  l\Iedkation enors 

Source of :'iew 0 Modema GSDB 
lnformarion 0 Literature Sources 

0 Search Criteria Applie<l: Appendix U .4 
0 Retrieved: 0 
0 Ne,;v and Signific.a.nt Safety Information:. None (0) 

Barkground A medication error is an unmtendedfa:ilure in the dmg treatmem (orin this case, vaccine 
use)process tha.tlead,,; to, orhas tbe potentialto lead tto, harm to tbe patient. European 
Union legv,fa hem req u:ires mf 01lllil lion on medication ern:.ms to be collected and reported 
through 11atio11a ] pharmacovigilance systems 

l\lethods TI1e Modem.-;.Tx, Inc. GSDB wa s searched using the SMQ 1\11?dication errors, w-i.th a 
broad scope. The results were reviewed to exclude cases describi11g scenanos of o.ff-hbel 
use and intentional product use issues. 

Results Refer to Appendix 9 .g for a ddit:ional mforma tion 
:\Iedication En·,us Involving Ebsomeran 
Du:riug thisff'Viewperiod, the MAH received2)45 ca!:es (8 .995 everns) ofMedicaJ:ion 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page Sl/2l3 



Discussion 

errors \\cith 402 serious cases (l  .164serious events). and 1 1  cases v.ritl1 a fataJ outcome.  
There were 2 ,5  l 2 medically confirmed cases involvingelasomenm. The mos1 frequently 
�ported PTs were "Exprred product a dministered"' (1 1 6 3  1 29�-'o)_ followed by 

"Interchange ofv.'lccinepmduct'" (565; 6 .3 %), a nd "CO\i1D- ] 9  lmmunizahon'' (454;  
5 o•,.o). lt shouki be notedtlrntthe PT ·"No a dverse eveot'"(l 665: 18 S�·'o)bad the highest 
number of  e\cents. During tbe l[e·v»ew penod, there i..vere 798 cases (3.,1 83 events) o f  
medication error reported i..vitl1 a n  a ssociated AE. The mo st frequent AE Rported we-re 
'TOVID-1 9"' (25 8;8. l 1Yo), follo,ved by "Headad1e" (78;  2 .5�·-o) and "'Vaccma hon site 
pam· , (70; 221h1). H1.e number of ca se reports are listed bdoi..v by a ge group exposed 

• <6 months of age:  6 cases (9 events) ofmedicationenors were reported None 
of the medication error reports noted an a ssociated AE. 

• Infant'> and toddlen (6 months to 23  months) : 86  cases  ( 1 30  events) of  
medication errors were reported 5 ca ses (5  non-serious events: 1 serious event) 
�ported AEs. 

• Children (2 years to 5 yea 1·s) : 1 1 7 cases ( l  73 evenra) of medication error were 
reported. 4 ca ses (4 non-serious events) reported AEs. 

• ChiJdren (6 years to ll yean): 4 7 cases (5 3 evems) ofmedicaticm error were 
reported. 3 ca ses (6 non-serious e,..-ents) :reponed AEs 

• Adolescents (12 to 1 7  ye:u·s):3 1 cases (36 events) of  medication enor were 
:reported. 4 cases (3 non-serious e,,ents; 1 senous event) :repo11ed AEs. 

:\Iedicatiion Er1·1us In,rnh·ine Ebsome1·anJlmebsoll'.H,'l'a n 
During the :review period, the MAH received 349 ca ses (474 events) o f  Medication 
errors ,\citb 2 8  senous ca s.es (2 5  senous events), and no cases,vith a fataloutcome. Thei1= 
,vere 308 medically confu-med cases  i11voh-:ing efasomeranhmela someran. The most 
frequentlyreportedPTs were Exprred p:roduct admnustered" (192 ;  405%). followed by 

"Underdose"'(70; 1 4  8%). a nd '"Product stora ge error'' (48 ;  10.1 �·o). During the re,,:iev;,· 
period, thern•,.'ere 8 8 cases (2 1 6  ev eots) of �die n tion erroneportm with an  assoc iia ted 
AE The most frequent AE reported were ·"Ach-erse drug reaction" (2 1 ;  9 .7%), followed 
by "Pam m extremity" (13 , 6 .0%), and "'Hea da che" (l O; 4 .6%1). 

:\Iedication Ern1rs lll'roh·ine Ebsome1·an/Da,;e5(1me1·an 
During thereYiewpenod. the MAHrecerved2.742 cases (3 ,897 events) ofMedication 
errors i.,cith S senous ca ses (l senous event), a nd no cases i.\cith a fa ta l  outcome. There 
were 2}28 mediically co1mnned cases i11volvmg elasomeran/davesomeran. The most 
frequentlyreported PTs were "'Expn:ed product admnustered" (1 ,4 05 ; 3 6. l 1Vi1 ), fo Ilowed 
by "Product storage error' (7 1 5 , 1 8 .3%,), and ·"Underdose" (386 :  9 .9%). Dunng the 
reviewpenod, the:re were 1 1 3 cases (261  events) o f  medica tion enor reported v.'iith an 
a ssociated.!\E. Tbe mostfreque1.1.tAE reported 'Were ''COVID-1 9'' ( 1 7: 6.5%} followed 
by «Pyrexui" (1 6 :  6 . 1  �•'o), ··Mya lgi,. ,. (1 O ;  3 .8�···11) and ·"Pai11' (10: 3 .8%). 

A revie,;v of the data rec e1ved du:rn:1g the reporting penod of this PBRER, shoived tfa1 t 
events of medication enors do not suggest a ny identifiable pa Uems or tiends m the 
reports of medicationenors received by the MAH, 111duding tbose reports concem.mg 
patients wbo received doses of elasomern.n, ela someran/nnelasomeran and 
ela somerau/da,cesomeran vacane beyond tlre primary senes orany:interchange of otl1er 
CO'VID- 19  vaccine products. There seemed no difference for tbe nature of reported 
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med:icatiou errors a11d importantly a ssocia ted AEs amcmg the elasomeran, 
eh somernu/imela some:ran and ela some1,1111/davesomeran :iu gene ml AEs a ssociated 'With 
reported medication errors were usually knmi,n to the ellasomern.11. 
eb.some:m11/imdasome:ra11 and elasomem11/davesomernn safety profile, and 110 events 
were a ssociated ,vith significant harm to the patient due to the medication error. There 
were 110 significant changes in the freq uaicies a 11d types of medication error events in 
general from this review period aud the last review penod. 

Con.ch1sion Evaluation of the data during this reporting period did not provide any new safety 
informationtliat would suggest med1cat:ion errors a ssociated vl:itb adm:111:11strnti.cms of 
ela someran, elasomeran/imel.asomera.n or dasomeran/da vesomeran impa ct tbe 
benefit--risk profile for elasomernn, ela.somerani1mdasomern.n and 
ela.somernuida\·esomeran.  TI1e benefit-nsk eva llua ti.011 rema:111:1s positive.  Medication 
errors reported to ModemaTx, Im::. will continue to be monitored us:ing the routine 
phalIIlOCovigilaocemearures implemented for ela 9Jllleran, ela somenm/imellasome1an 
and elasomeRt.nldavesomerau. 

Rapporteur assessment comment: 

No new and sign ificant safety information was identified from the review of medication error cases 
presented by the MAH . The pattern of medication errors reported in the current interva l is simi lar to the 
pattern observed previously. 

The information provided is acknowledged . 

1.3.5.3.3. Medical device incidents 

A review of reports of device related issues from elasomeran/imelasomeran did not revea l any patterns or 
other safety information relevant to the benefit-risk assessment for elasomeran, 
elasomera n/i melasomera n and elasomera n/ davesomeran . 
Rapporteur assessment comment: 

No device related issues in relation to safety were reported by the MAH in association with the three 
elasomeran containing vaccines. 

Endorsed . 

1.3.5.4. Non-clinical data 

No relevant new safety finding was identified in non-clinical  in vivo and in vitro studies during the period 
of this PBRER. 
Rapporteur assessment comment: 

Endorsed . 

1.3.5.5. Literature 

A global l iterature search and analysis were performed uti l izing Embase, Medline and PubMed databases 
for abstracts for the reporting period 18 Dec 2022 to 17 Jun 2023 . The l iterature search was performed 
for the publ ications related to elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran and 
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for publications related to the class mRNA COVID-19 vaccines. The product search terms included 
Elasomeran, mRNA-1273, Moderna COVID-19 Vaccine, SPIKEVAX, CX-024414, TAK-919, SPIKEVAX pre
filled syringe, SPIKEVAX Bivalent Original/Omicron BA.4-5, SPIKEVAX bivalent Original/Omicron BA.1, 
ModernaTx 1273, Elasomeran/Davesomeran, mRNA-1273.214 (BA.1), mRNA-1273.222 (BA.4/BA.5). Find 
the complete global literature search strategy used for Medline and Embase search under [PSUR] 
Appendix 13.1 and search strategy used for PubMed under [PSUR] Appendix 13.2. 

A local literature search was performed for the journals which were not indexed in Medline or Embase 
using product names as key search terms. Please find the journal list under [PSUR] Appendix 13.3. 
Literature search strategy for medical topics can be found under [PSUR] Appendix 13.4. 

Question: The MAH is requested to review their internal literature retrieval processes and to ensure that 
any publications published prior to the reporting interval, which have been missed in previous literature 
screenings, are included in relevant reviews in the next PSUR. 

Response: The MAH has implemented a series of improvements to the literature retrieval process. While 
routine global literature reviews were previously conducted weekly using Medline and Embase in 
screenings elasomeran-related literature articles. The MAH recognizing vast literature on Covid-19, 
expanded its literature screening to the comprehensive PubMed database (rather a part covered through 
Medline). Consequently, PubMed is now searched at the product level without specific AE filters. This 
strategic addition has introduced an additional 30,000 articles/hits for retrospective review since IBD 
compared to the previous methodology. This upgraded literature screening process involved retrospective 
identification of previously missed articles that were then assessed for Individual Case Safety Reports 
(ICSRs), signal detection and aggregate reporting and submitted accordingly. Thus, MAH is confident in 
the thoroughness of the literature retrieval process, ensuring minimal likelihood of overlooking pertinent 
articles, as evidenced by MAHs comprehensive representation in the PBRERs. 

During the reporting period, there were a total of 71,091 abstracts retrieved and upon removal of 
duplicates 23,574 abstracts were reviewed from the global search. There were 7,745 local journal 
searches performed and 236 abstracts were reviewed. From all the searches performed, two articles were 
identified with new safety relevant information and are summarized below. For more detailed information 
and full text articles please refer to [PSUR] Appendix 13.5. 

Association between SARS-CoV-2 vaccination and healthcare contacts for menstrual 
disturbance and bleeding in women before and after menopause: nationwide, register based 
cohort study [ 13].  

Ljung et al. performed a nationwide, register based cohort study from Swedish national and regional 
registers RECOVAC and SCIFI-PEARL to check the risks of any menstrual disturbance and bleeding 
following first, second and third dose of SARS-CoV-2 vaccination (BNT162b2, mRNA-1273, or ChAdOxl 
nCoV-19) in premenopausal or postmenopausal women. A total of 2,946,448 Swedish women aged 12-74 
years were included in the vaccination analyses. Pregnant women, women living in nursing homes, and 
women with history of any menstruation or bleeding disorders, breast cancer, cancer of female genital 
organs, or who underwent a hysterectomy between 01 Jan 2015 and 26 Dec 2020 were excluded. The 
following observations were made from the study: The highest risks for bleeding in women who were 
postmenopausal were observed after the third dose in one to seven days risk window (hazard ratio 1.28 
[95% CI=l.01 to 1.62]) and in the 8-90 days risk window (1.25 [1.04 to 1.50]). The impact of 
adjustment for covariates was modest. An increased risk of postmenopausal bleeding suggested 23 to 33 
percent after 8-90 days window with BNT162b2 and mRNA-1273 after the third dose, but the association 
with ChAdOxl nCoV-19 was less clear. During the analyses for menstrual disturbance or bleeding in 
women who were premenopausal, an adjustment for covariates almost completely removed the weak 
associations noted in the crude analyses. The premenopausal bleeding estimates were more imprecise 
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compared with the other outcomes because of the fewer observed events. The strongest associations 
observed in premenopausal bleeding after vaccination were not sign ificant and noted a 14% increased 
risk during one to seven days window after the fi rst dose { 1 . 14 [0 .86 to 1 . 50]) and the thi rd dose { 1 . 14 
[0.  77 to 1 .  70]) .  There was no increased risk observed after the second dose (0.96 [0.  7 1  to 1 . 30]) in the 
corresponding risk window. The authors observed a weak and inconsistent associations between SARS
CoV-2 vaccination and healthcare contacts for bleeding in women who are postmenopausa l, and even less 
evidence was recorded of an association for menstrual disturbance or bleed ing in women who were 
premenopausa l .  The study findings did not provide substantial support for a causal association between 
SARS-CoV-2 vaccination and healthcare contacts related to menstrual or bleed ing disorders. 

Morphologic and molecular analysis of liver injury after SARS-CoV-2 vaccination reveals 
distinct characteristics [ 14]. 

The article by Uzun et al, 2023, is presented in [PSUR] Section 1 1, as this event of Vaccine Induced Liver 
Injury (VILI) was reported for the first time during the PBRER#5 review period and after thorough 
medical review of such cases and the article, do not provide sufficient information to establish a causal 
relationship with elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran .  

The fol lowing article by Uzun et al,  describes six (6) Swiss elasomeran patients with reported VILI and 
n ine (9) with the in itial diagnosis of Autoimmune Hepatitis. Formal in fixed l iver biopsies for both were 
examined using immunofluorescence, immune repertoire histomorphology, whole -transcriptome and 
spatial transcriptome sequencing.  The article had no information on the PMH, family history or medication 
for the subjects with Autoimmune Hepatitis, except 4 had stage 1 fibrosis. For the subjects with 
presumed VILI the age ranged from 21-85 years and the medical histories of the patients are l imited 
except for one patient, a 21-year-old female is said to have "polymyalgia" and antibodies to thyroid 
peroxidase; another, a 78 y/o male with sign ificant HBP and a third, a 63 y/o male with Type 2 Diabetes 
Mel l itus and elevated l ipids. Only 3/6 Antinuclear Antibody+, both SMA and anti-Liver Abs Negative, 
Immunoglobul in G (IgG) levels normal in 4/6. Two females/4 males, time to onset (TTO) 2 to 28 days. 
There is no information on any previous liver issues or on the medications received by these for the other 
subject. For the presumed VILI subjects, one was untreated and the other 5 given steroids with a l l  
ach ieving drug free remission for the 12  to 18  months of fol low-up. 

The results of the extensive histomorphology studies were similar for both the presumed VILI and 
autoimmune hepatitis (AIH) cohorts. However, for the subjects with presumed VILI, the gene expressions 
profi l ing showed that mitochondrial metabolism and oxidative stress-related pathways were more and 
interferon response pathways less enriched . In addition, in  these subjects, the multiplex analysis revea led 
that inflammation was dominated by CDS+ effector T-cel ls .  In contrast, for the Autoimmune Hepatitis 
subjects, there was a predominance of CD4+ effector T--cells and CD79a+ B and plasma cells. T-cel l  
receptor {TCR) and B-cell receptor sequencing demonstrated- the T- and B-cell clones were more 
dominant in the presumed VILI than the Autoimmune Hepatitis subjects. In addition, many T-cell clones 
detected in the liver were also found in  the blood . Finally, ana lysis of TCR beta chain  and lg heavy chain 
variable-join ing gene usage showed that TRBV6-1, TRBV5-1,  TRBV7-6 and IgHVl-24 genes were used 
differently in the presumed VILI than Autoimmune Hepatitis subjects. 

The authors concluded that the liver injury in the presumed VILI subjects is related to AIH but 
demonstrated d istinct differences in h istomorphology, pathway activation, cel lu lar  immune infi ltrates, and 
TCR usage. They further note that these 6 patients appear more closely l ike drug-induced autoimmune
l ike hepatitis. The extensive data presented in this article is based upon a selected cohort of subjects who 
developed liver injury within 30 days of the first (3) or second (3) vaccination with elasomeran in 
comparison to cohort of in itial Autoimmune Hepatitis. Both cohorts have l imited medical histories which 
are important in assessing the etiology of l iver injury in patients. The presumed VILI subjects either 
required no treatment (1)  or a l imited course of steroids with continued remission for 12-18 months. The 
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article presents an interesting concept which at this point is a diagnostic concept based upon an extensive 
assessment of a limited group of patients with liver injury post elasomeran vaccination out of over 80 
cases reported in the literature. Using the Simplified Criteria for Autoimmune Hepatitis, 2 met Definite, 2 
Probable and 2 did not meet Simplified Criteria for Autoimmune Hepatitis. Similar to the conclusions of 
assessment of Autoimmune Hepatitis, the reports in this article are rare, confounded, lack a clinically 
well-characterized representative comparison group and do not provide sufficient information to establish 
a causal relationship with elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 

Rapporteur assessment comment: 

MAH's literature retrieval process 

In the previous PSUSA procedure (EMEA/H/C/PSUSA/00010897/202212) as an "issue to be addressed in 
the next PSUR", the MAH was requested to review its literature retrieval process to ensure that 
publications published prior to the reporting interval but missed in previous literature searches are also 
included in relevant reviews in the current PSUR. 

The MAH states that it has implemented improvements to its literature retrieval process and that the new 
methodology has resulted in an additional 30,000 articles for retrospective review since IBD. 
Furthermore, the MAH reports that its updated literature screening process involved retrospective 
identification of previously missed articles. 

MAH's clarification of its updated literature retrieval process is endorsed. 

Presented literature 

The MAH identified two articles with new safety relevant information. 

Ljung et al. :  In this study, the risks of menstrual disturbances and bleeding following SARS-CoV-2 
vaccination in premenopausal and postmenopausal women were investigated. The authors conclude that : 
"Weak and inconsistent associations were observed between SARS-CoV-2 vaccination and healthcare 
contacts for bleeding in women who are postmenopausal, and even less evidence was recorded of an 
association for menstrual disturbance or bleeding in women who were premenopausal." 

The Rapporteur noted that for the topics "menstrual disturbance" and "premenopausal bleeding" almost 
all of the adjusted hazard ratios reported in the study were not statistically significant. Based on the 
presented information on the topics "menstrual disturbance" and "premenopausal bleeding", the 
Rapporteur did not identify new and significant safety information which warrants further action. 

The study also investigates the topic "postmenopausal bleeding" and the results from the study are 
included together with other new data on this topic in the signal validation for a signal of 
"postmenopausal haemorrhage" with COVID-19 mRNA vaccine exposure that has recently been triggered 
(EPITT no : 19989) . Please note that this signal has recently been confirmed by the PRAC for further 
evaluation in a 60-day signal procedure, and which is scheduled to be presented to the PRAC in March 
2024. Therefore, the topic will not be evaluated further in this PSUSA procedure. 

Uzun et al. :  In this study, the authors compared liver biopsies from 6 patients with reportedly COVID-19 
vaccine-induced liver injury to liver biopsies from 9 patients with autoimmune hepatitis with focus on 
differences in histomorphology and gene expression. The MAH notes that only few details of these 
patients' medical histories are presented and the Rapporteur acknowledges this. However, the Rapporteur 
deems that enough key case details are presented to assess causality. The following case details are 
available : Time-to-onset (2 to 28 days), concomitant medication (including time-to-onset for these), 
negative test for hepatitis A, B, C, D, and E, information on autoimmune diseases (only 1 patient), and no 
history of liver disease or alcohol abuse in any of the cases. Several important laboratory values are also 
reported (AST, ALT, GGT, bili rubin, IgG and relevant auto-antibodies) . However, it is acknowledged that 
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some potential causes of hepatitis have not been accounted for including e.g. viral hepatitis due to 
cytomegalovirus or Epstein-Barr virus infection. Even so, in at least 5 out of 6 cases, the Rapporteur has 
not identified obvious alternative explanations for the observed adverse event. Furthermore, the authors 
have presented a list of published case reports and observational studies (see PSUR page 7558) ; some of 
which appear to have been published after the topic "autoimmune hepatis" was evaluated in PSUSA no. 3 
with a cumulative review covering the period from 18 Dec 2020 to 18 Jun 2022. 

The Rapporteur notes that the observed liver injury in the suspected cases of COVID-19 vaccine-induced 
liver injury is similar to the pattern seen in autoimmune hepatitis. On this, the authors state : "In 

summary, histological analysis revealed a diagnosis of likely AIH [autoimmune hepatitis] in five out of six 
VIU [COVID-1 9 vaccine-induced liver injury] patients and a diagnosis of possible AIH in one patient 
according to the most recent recommendations. Moreover, 3 out of 5 VIU patients had a 
probable/definite AIH score according to the simplified AIH criteria. "  

For these reasons, the Rapporteur deems that this topic warrants further examination. Therefore, the 
MAH is requested to provide a cumulative review of autoimmune hepatitis with elasomeran, 
elasomeran/imelasomeran or elasomeran/davesomeran exposure in the next PSUR. 
Information from all relevant data sources including the literature, spontaneous case reports, 
randomised clinical trials (RCTs) and non-interventional studies should be considered. The 
MAH should also present and evaluate the literature case reports and observational studies 
related to elasomeran mentioned in the article by Uzun et al. (PSUR page 7558). The MAH 
should ensure that all cases of autoimmune hepatitis are included and therefore any MedDRA 
preferred terms (PT) which could possibly overlap with AIH (i.e. acute hepatic failure, drug
induced liver injury, hepatitis acute, hepatitis fulminant, immune-mediated hepatic disorder 
and immune-mediated hepatitis) should be checked. 

The MAH should perform a causality assessment of all retrieved cases preferably using the 
WHO-UMC causality assessment criteria and provide a justification for the chosen causality 
category. Cases assessed by the MAH as "possible", "probable" or "certain" and all cases with 
positive re-challenge should be presented and discussed. Case narratives should be provided 
in an appendix. Eudravigilance case numbers should be provided when available. The MAH is 
kindly asked to present the cases in a table similar to the following: 
case m COnsumer Reaction PT Red>allenge Time to onset Medical hisl:my Concomitant Causality WHl'.HJMC 

characteristics /dechalle09e medication assessment Causality 
(gender, age) Category 

[ ... ) 
The MAH should also evaluate retrieved cases using the simplified diagnostic criteria of the 
International Autoimmune Hepatitis Group and present the cases according to the score they 
achieve by this set of criteria. However, otherwise well-documented cases that are not 
evaluated as "definite" or "probable" cases of autoimmune hepatitis according to these 
criteria should also be presented and discussed. Furthermore, the cumulative review should 
include a discussion of the potential mechanism of action. 

If the MAH considers an update of the product information warranted, a wording and 
frequency for inclusion in the SmPC and package leaflet should be proposed with presentation 
of the used method for calculation of frequency. 

The Rapporteur deems that it is appropriate to evaluate this issue in the next PSUSA procedure instead of 
with in this procedure for the following reasons: 
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- The clinical course of the patients observed in Uzun et al. was relatively benign ("[ . . .  ] all VILI patients 
responded well to steroid therapy and remained in remission to date") . 

- The current PSUR submission frequency is 6 months. 

- The topic was evaluated in PSUSA no. 3. 

- Evaluation in the next PSUSA procedure enables a more thorough evaluation compared to evaluation 
within this procedure. 

Ljung R, Xu Y, Sundstrom A, Leach S, Hallberg E, Bygde/1 M, et al. Association between SARS-CoV-2 vaccination and 

healthcare contacts for menstrual disturbance and bleeding in women before and after menopause: nationwide, 

register based cohort study. Bmj 2023;381 :e074778. 

Uzun S, Zinner CP, Beenen AC, A/bore/Ii I, Bartoszek EM, Yeung J, et al. Morphologic and molecular analysis of liver 

injury after SARS-CoV-2 vaccination reveals distinct characteristics. J Hepatol 2023. 

2. Signal and risk evaluation 

2.1. Summary of safety concerns 

Table 16.1 provides the Summary of Safety Concerns as per RMP v6.3 approved on 15 Dec 2022 in place 
at the beginning of the reporting period. 

Table 16.1 Summary of Safety Concerns valid at the beginning of the reporting period (as per 
RMP v6.3 approved 15 Dec 2022) 

Important identified risks 0 Myocarditis 
0 Pericarditis 

Important potential risks • Vaccine-associated enhanced disease including vaccine-
associated enhanced respiratory disease 

Missing information • Use in pregnancy and while breast-feeding 
• Long-term safety 
• Use in immunocompromised subjects 
• Interaction with other vaccines 
• Use in frail subjects with unstable health conditions and 

comorbidities (e.g., COPD, diabetes, chronic neurological 
disease, cardiovascular disorders) 

• Use in subjects with autoimmune or inflammatory disorders . 

During the reporting period, the Spikevax RMP v6.3 was updated to v6.4 (not approved) to include the 
proposed indication for the US vaccine elasomeran for individuals 12 years of age and older and updated 
studies mRNA-1273-P903, mRNA-1273-P904, mRNA-1273-P911 and mRNA-1273-P910 as per Part III 
with no changes to the list of safety concerns. 

Further v6.3 was updated to v6.5 (approved on 26 May 2023) to include the proposed indication and 
posology for Spikevax bivalent BA.4-5 for individuals 6 years of age and older. Risk Management Plan 
v6.5 was updated to v6.7 (endorsed on 20 Jul 2023) with no additional changes to the list of safety 
concerns. Additionally, v6.3 was updated to v7.0 (endorsed by PRAC alter the DLP of this PBRER, on 06 
July 2023) to update the list of safety concerns by removing VAED including Vaccine-Associated Enhanced 
Respiratory Disease (VAERD) as an important potential risk, and use in immunocompromised subjects, 
interactions with other vaccines, use in frail subjects with unstable health conditions and co-morbidities 
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(e.g., COPD, diabetes, chronic neurological disease, cardiovascular disorders), and use in subjects with 
autoimmune or inflammatory disorders as safety concerns, as missing information. Also, v7.0 was 
updated to include mRNA-1273-P910 for pericarditis and study details for mRNA-1273-P901 ,  mRNA-
1273-P910 and mRNA-1273-P919 in Part 11.C.2 as per Part III update. Of note, a consolidated Spikevax 
EU RMP v7. 1  including all versions endorsed/approved by PRAC/CHMP (v6.5, 6 .7 and 7 .0) received 
positive opinion by CHMP on 2 1  Jul 2023 and the opinion was adopted within procedure 
EMEA/H/C/005791/11/0104/G by European Commission on 1 1  Aug 2023 after the DLP of this PBRER. 

Table 16.2 Summary of Safety Concerns valid at the end of the reporting period (as per RMP 
v6.5 approved 26 May 2023) 

Important identified risks 0 Myocarditis 
0 Pericarditis 

Important potential risks • Vaccine-associated enhanced disease (VAED) including 
vaccine- associated enhanced respiratory disease (VAERD) 

Missing information • Use in pregnancy and while breast-feeding 
• Long-term safety 
• Use in immunocompromised subjects 
• Interaction with other vaccines 
• Use in frail subjects with unstable health conditions and 

co- morbidities (e.g. COPD, diabetes, chronic neurological 
d isease, cardiovascular disorders) 

• Use in subjects with autoimmune or inflammatory disorders 

Rapporteur assessment comment: 

The MAH presented the RMP Summary of safety concerns at baseline and at the end of the reporting 
period. Furthermore, the MAH reported on changes to the RMP during and after DLP. This is 
acknowledged. The MAH did not include the PSUR summary of safety concerns in the overview tables, 
which gives the reader an incomplete picture of the safety specification. 

2.2. Signal evaluation 

• Tabular overview of signals : new, ongoing or closed during the reporting interval 18. 12 .2022 to 
17.06.2023. 
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Tabular overview of signals: new, ongoing or closed during the reporting interval 18.12.2022 to 17.06.2023. 

Amenorrhea 
(reevaluation) 

Jun/2022 Closed Jan/2023 Health 
Authority 
Request 

[Re-evaluation signal was triggered internally by Moderna PBRER/PSUR 
following PRAC request to provide an updated analysis in /MSSR PBRER#4, as an outcome of closed EPITT 19781.]  

A signal of amenorrhea was evaluated as  a refuted signal 
in Mar 2022 (EPITT No 19781). A new signal for 
amenorrhea was opened based on PRAC Signal AR (dated 
13 Jun 2022) where PRAC concluded that the current 
evidence is insufficient to warrant an  update to the 
product information at present and agreed that the MAH 
of COVD-19 mRNA vaccine (nucleoside-modified) 
elasomeran, should provide an updated cumulative review 
of a menorrhea events post-vaccination in the PBRER with 
the DLP of 18 Dec 2022. FIGO definition of primary 
amenorrhea is absence of menarche by age 15 years. 
Following MAH re-evaluation based on the review of all 
available sources, no mRNA-1273-related effects or 
changes in mating and fertility and ovarian/uterine 
examinations were found in non-clinical data. In the CT 
setting, no cases of amenorrhea were reported in the 
mRNA- 1273 arm P301 Part A (controlled cohort) versus 1 
case in the placebo arm; 3 additional cases of 
amenorrhoea (all confounded by age or hormonal 
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RTQ 

Routine 
Pharmacovigil 
ance. 
Other (5 NIH 
funded studies 
on 
amenorrhoea 
and 
vaccination) 



Diarrhea (re
evaluation) 

Oct/2022 Closed 
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therapy} were reported in the uncontrolled cohort, 
however results were difficult to interpret without 
baseline menstrual characteristics. In post-marketing 
surveillance, a total of 2,948 cases with PT Amenorrhea 
( 13.8% (408) serious, 10.6% (311) medically confirmed) 
were retrieved from the Company GSDB. 62.8% of the 
serious events of amenorrhea (242 cases) met FIGO 
definition, of which 2.1 % had no reported confounders. 
In amenorrhoea cases reporting multiple doses (681), 
0.8% reported recurrence of amenorrhoea with 
subsequent vaccination. Observed reporting rates for 
post-marketing data was below background IR. Published 
data did not support an association between amenorrhea 
and elasomeran vaccination. In conclusion MAH 
considered amenorrhea in association with elasomeran as 
a refuted signal, due to the lack of evidence across data 
sources reviewed. MAH did not plan to update the 
product information and/or risk management plan, 
including relevant risk minimization measures. 
Amenorrhea will continue to be monitored through 
routine pharmacovigila ncesurveillance and in the 5 NIH 
funded studies evaluating amenorrhoea and vaccination. 

Updates on topic following signal closure: In PRAC 
updated assessment report for PBRER#4 (22 Jun 2023) 
PRAC Rapporteur considers that available evidence is 
currently insufficient to establish a causal association 
between amenorrhea and elasomeran. The MAH is 
requested to continue monitoring the topic via routine 
pharmacovigilance and actively report in the literature 
section when new information from e.g. the NIHfunded 
studies emerges. 

May/2023 EudraVigil [Signal was triggered internally by Moderna] 
ance/ 
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Pemphigus 
and 
pemphigoid 

Dec/2022 
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Closed Jan/2023 

EVDAS 
Spontaneo 
us Reports 
Routine 
Signal 
Detection 

Health 
Authority 
Request 
EudraVigil 
ance/EVD 
AS 
Literature 
Article 

Diarrhea was evaluated as a refuted signal in Apr 2021, 
but included in several local labels, as part of regional 
variations. A re-evaluation of diarrhea was performed as 
the post-marketing data accrued .  Based on assessment 
of two more years of accumulated data no additional 
evidence of a potential causal association was found 
between the occurrence of diarrhea and the 
administration of elasomeran, at any dose. No plausible 
mechanism of action was identified for elasomeran to 
cause diarrhea; nonclinical studies demonstrated that 
mRNA-1273 is safe and wel l- tolerated, with no 
information relative to diarrhea ; no imbalance was 
observed in availa ble CTS data (subjects > 6 months 
age) ; no new information from spontaneous reports of 
diarrhea was found that would impact the benefit/risk 
balance of elasomeran.  MAH considered diarrhea in 
association with elasomeran as a refuted signal. MAH did 
not plan changes in CT conduct, labeling, other reference 
safety information or the risk management plan .  

Diarrhea will continue to be monitored through routine 
pharmacovigilance surveillance. 
MAH considered pemphigus and pemphigoid as a 
va l idated signal following receipt of PRAC's signal 
assessment report (EPITT No. 19860) requesting MAH for 
elasomeran (Moderna Biotech Spain S .L.)  to perform a 
cumulative review of all reported cases of 
pemphigus/bullous pemphigoid (first search criteria) and 
cases associated with 'bl isters' (second search criteria), 
including a separate discussion on new onset cases and 
cases reporting flare-up and/or aggravation . Following 
MAH assessment based on the review of all available 
sources, no imbalance was noted in any of the mRNA-
1273 clinical studies, with overall 6 reports of Blister on 
mRNA-1273 group versus 5 reports on the placebo 
group. In the GSDB, a total of 152 cases were identified 
cumulatively for pemphigus/BP or related events. These 
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included : 124 cases (PTs of BP [93 cases] ; Pemphigus 
[31 cases]), retrieved as part of the first search and 
another 28 case reports from the second search 
containing various other relevant terms {Blister 6 cases, 
dermatitis bullous 2 cases, linear IgA disease 1 case; 
autoimmune disorders 19 cases- see also Responses to 
Spikevax- Signal Pemphigus and pemphigoid/EPITT 
ref.no. 19860- preliminary PRAG AR 15 March 2023). Off 
these, 78 cases that fulfilled the established case 
definition for pemphigus/BP, showed no specific reporting 
pattern by gender; 45 cases (58%) reported in patients 
above 65 years of age, cases that were assessed as at 
least possible (WHO-UMC causality) and deemed 
newonset - 32 cases (41%), flare- up- 9 cases (12%). 
The WHO-UMC causality was assessed by the MAH as 
probable in a total of 2 cases of pemphigoid and as 
possible in 39 cases (containing a number of potential 
contributory/pre-disposing risk factors including relevant 
medical history/comorbidities or concomitant medications 
having close associations with pemphigus/BP). No specific 
patterns identified from a review of fatal cases. The 
events appeared to be generally manageable in clinic with 
appropriate treatment given. Literature search results 
were not suggestive of a potential MoA and any evidence 
of causal association between mRNA vaccines or mRNA-
1273 and Pemphigus/BP. In conclusion MAH considered 
Pemphigus in association with elasomeran as a refuted 
signal, due to insufficient evidence across data sources 
reviewed. MAH did not plan to update the product 
information and/or risk management plan, including 
relevant risk min imization measures. Pemphigus and 
pemphigoid will however be closely monitored as part of 
signal detection for further characterization. 
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Idiopathic 
inflammatory 
myopathy/My 
ositis 

Jan/2023 
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Closed Mar/2023 Health 
Authority 
Request 

Updates on topic following signal closure :  Within the 
signal procedure (EPm No 19860) MAH replied to a list 
of questions from PRAC; summary of data above was 
updated to reflect the updated analyses (09 Feb 2023). 
PRAC requested MAH should continue to monitor 
"Pemphigus" and "Pemphigoid" in PBRERs. (Final PRAC 
signal assessment report, dated 14 Apr 2023). 

MAH considered idiopathic inflammatory myopathy (IIM}/ 
Myositis as a validated signal following receipt of PRAC's 
signal assessment report (EPITT No. 19884) requesting 
MAH for elasomeran (Moderna Biotech Spain S.L.) to 
perform a cumulative review of all cases of IIM/myositis 
with considerations on whether the cases of IIM/myositis 
are considered "new onset" or "flare". 
Following MAH assessment based on the review of all 
available sources, only one participant who received 
placebo reported IIM in  any of the mRNA-1273 clinical 
studies. A total of 295 IIM/Myosistis cases were retrieved 
from the Company safety database, including 4 cases 
with a lTO prior to elasomeran and 9 flares. For the new 
onset cases (282 cases), using the EULAR/ACR 
classification criteria for IIM/Myositis, majority cases were 
either Unassessable (241) or Not a case (33); 8 cases 
met the EULAR/ACR classification as probable IIM (4) or 
definite IIM (4) [WHO causality: Probable ( 1), Possible 
(6) and Unlikely (l)J. No specific reporting pattern was 
identified by gender; mean age was 51.SY (SD 17); most 
cases were reported from EEA (55.9%) followed by US 
(26.8%); vast majority of cases had either extremely 
limited information (56.6%) or at least one confounder 
(34.5%, e.g. age, concurrent infections or autoimmune 
disease, diabetes, rhabdomyolysis, co-suspected drug 
such as lipid-lowering drugs, alcohol, immune checkpoint 
inhibitors, glucocorticoids, anti-malaria drug, 
antiretroviral drug, chemotherapy); 9 cases were 
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IgA 
nephropathy 
flare-up* 

Apr/2023 
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Ongoing NA Health 
Authority 
Request 
Literature 

identified as flare; most events were reported after Dose 
1 (32.2%), with a cluster of TIO within the first 2 days 
after vaccination. The O/E analysis using a 7-day risk 
window showed observed reporting rates {RR) above the 
background incidence rate for females aged 25-49Y. 
However, when taking into account only those cases that 
met the EULAR/ACR classification, the observed RRs were 
below background IR for a ll age and gender groups. 
Literature search results did not provide evidence of 
causal association between mRNA-1273 and IIM/Myositis; 
also, IIM/Myositis pathogenesis is poorly understood and 
no clear biological plausibility between IIM/Myositis and 
elasomeran was found. In conclusion MAH considered 
IIM/Myositis in  association with elasomeran as a refuted 
signal, due to insufficient evidence across data sources 
reviewed . MAH did not plan to update the product 
information and/or risk management plan, including 
relevant risk minimization measures. Idiopathic 
Inflammatory Myopathy/Myositis will however be closely 
monitored as part of signa I detection for further 
characterization. 

Updates on topic following signal closure :  PRAG 
requested that MAH should continue to monitor 
IIM/myositis and their flares through routine 
pharmacovigilance in the upcoming PBRERs. And MAH 
should include and follow-up on IIM/myositis in the final 
study report of EU PASS study mRNA-1273-P904 to be 
submitted in Dec 2023 (Final PRAC signal assessment 
report (12 May 2023) . 

MAH considered lgA nephropathy flare-ups as a validated 
signal following receipt of a signal letter from 
Swissmedic, triggered by the publication Canney et a l :  A 
Population-Based Analysis of the Risk of Glomerular 
Disease Relapse after Covid-19 Vaccination . JASN 33. 
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Sensorineural 
hearing 
loss** 

Ongoing NA 

Article 

Health 
Authority 
Request 
Spoontane 
ous 
Reports 

2247- 2257,2022. 
(https.//dio.org/10.1681/ASN.202203025). The MAH was 
requested to comment on the signal, taking into account 
the following aspects and questions: 
-Current figures on a flare-up of glomerular disease 
associated with mRNA vaccination, both nationally and 
internationally. 
-Presentation and discussion of relevant case reports of a 
flare-up of glomerular disease from internal and external 
databases, e.g., from WHO database. 
-Presentation and discussion of the scientific literature 
-Any previous signal evaluations on the same topic 
And submit a signal evaluation report, including the 
signal outcome and whether any risk minimizations 
measures are required, by 01 Jun 2023 

MAH considered Sensorineural hearing loss (SNHL) as a 
validated signal following receipt of a request from TGA, 
triggered by disproportionate reporting of hearing loss 
with elasomeran in TGA's Adverse Event Management 
System (AEMS). The MAH was requested to provide an 
updated signal analysis on hearing loss cases including 
age stratified and age specific observed versus expected 
analyses in the next PBRER to enable further evaluation 
of this signal by TGA. 

Signal 
Evaluation 
Report 
RTQ 

*IgA nephropathy was ongoing till the DLP and was considered closed and refuted by MAH after the DLP i.e., on 22 Jun 2023. 

**Sensorineural hearing loss was ongoing till the DLP and was considered closed and refuted by MAH after the DLP i.e., on 14 Aug 2023. 

Rapporteur assessment comment: 

Evaluation 
Ongoing 

The MAH reported on six signals; 4 closed (Amenorrhea (re-evaluation), Diarrhea (re-evaluation), Pemphigus and pemphigoid, and Idiopathic 
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inflammatory myopathy/Myositis) and 2 ongoing {lgA nephropathy flare-up and Sensorineural hearing loss). 

For the closed signals, signal evaluation reports and responses to requests for additional information is presented and evaluated by the MAH. Please see 
below. 

IgA nephropathy is categorised as an Important potential risk in the PSUR only (and not in the RMP). The important potential risks are assessed in AR 
section 2.3.1.2. However, the aspect of IgA nephropathy flare up was reported by the MAH to be an ongoing signal procedure triggered by the 
Swissmedic. The MAH considered the signal closed and refuted after the DLP, and the final signal evaluation report is expected with the next PSUR. 

The ongoing signal Sensonrineural hearing loss was closed and refuted by the MAH after DLP of the PSUR. However, a signal evaluation report was 
included in the present PSUR and assessed in AR section 2.2.5. 

Request from previous PSUSA AR (no 4) ITEM 9: Safety signals 

In the future PSURs, the MAH is requested to reflect the PRAC recommendations in the summary of signals presented. Signals closed in previous 
reporting intervals should not be presented unless they were re-opened during the current interval. In that case, the reason for re-opening should be 
clearly stated. 

MAH Response: 

The MAH acknowledges the PRAC's request and will present in the next PBRERs, including PBRER #5, only those signals that pertain to the reporting 
period under review and will add a clear statement for those signals in case re-opened. 

Rapporteur assessment comment: 

The MAH clarifies that it wil only present those signals that pertain to the reporting period under review and will add a clear statement for those signals in 
case re-opened. 

No further action is needed. 
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2.2.1. Amenorrhea (re-evaluation) 

The topic of "Amenorrhea" was evaluated by the MAH as two signals. The first signal ("Amenorrhea") was 
triggered by Pharmacovigilance Risk Assessment Committee (PRAC) Signal EPITT 19781 and closed on 30 
Mar 2022. The second signal ("Amenorrhea [Re-evaluation]") was triggered by the PRAC's request to 
provide an updated analysis of Amenorrhea in PBRER#4, which the MAH considered a validated signal. 
This signal was closed by the MAH on 25 Jan 2023, during the reporting period of this PBRER, hence 
included here again for completeness. Please find below a tabular summary to clarify when these two 
signals were presented in PBRERs. 

Table 16.3 Amenorrhea (re-evaluation) 

Signal Date Date PRAC Signal Presented in PBRER# 
Detected Closed By Details 

MAH 
Amenorrhea 14 Feb 2022 30 Mar EPITT 19781 PBRER#3 (signal closed by 

2022 Trigger for MAH MAH, presented in Section 16 
signa I (PRAC Meeting of PBRER#3, signal evaluation 
07-10 Feb 2022) report appended to PBRER#3). 

EPITT 19781 signal 
was closed by PRAC in 
Jun 2022 (PRAC 
Meeting 07-10 Jun 
2022) 

Amenorrhea 13 Jun 2022 25 Jan Not a signal for PBRER#4 (signal ongoing by 
(Re-eva 2023 PRAC. As an MAH, signal not presented in 
luation) outcome of closed Section 16.2 of PBRER#4, 

EPITT 19781, PRAC signa I evaluation report not 
requested MAH to appended to PBRER#4. The 
provide an updated updated analysis requested by 
analysis in PRAC was submitted to PRAC 
PBRER#4. This was separately) PBRER#S (signal 
the trigger for MAH closed by MAH, presented in 
to open a "re- PSUR section 16.2.1, signal 
evaluation" signal. evaluation report appended to 

PBRER#5 [same content as 
the updated analysis 
submitted separately to 
PRAC]). 

Rapporteur assessment comment: 

The signal "amenorrhea" was evaluated in the previous PSUSA procedure 
(EMEA/H/C/PSUSN00010897/202212). The conclusion as documented in section 2 of the PRAC AR was: 
"The PRAC considers that the data presented is insufficient to establish causal association between 

elasomeran and amenorrhea. No further actions beyond routine PV are considered warranted at this 
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stage". 

In the current PSUR, the MAH states that the updated analysis on "amenorrhea" requested by PRAC was 
not appended to PSUR no. 4 but submitted to PRAC separately. The MAH states that the signal  eva luation 
report on "amenorrhea" appended to this PSUR has the same content as the updated ana lysis submitted 
separately to PRAC. 

As the signal eva luation report for "amenorrhea" has a lready been evaluated in the previous PSUSA 
procedure, no further action is considered necessary at this stage. 

2.2.2. Diarrhea (re-evaluation) 
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Table 1 6 .5 Dianhea (re-eYaluatio u) 

Signal e,·aluation 
rriteriai 
Smure 

Barkgroum:l 

:\[etho do logy 

Summary 

a )  Diarrhea v,,as e\<tllooJed as a siga1a l and refuted by Mode:ma in Apr 202 1 :  however, ii: 
was listed as  a Ia he led event m the EEA:; UK and S,,1ss local Ia hels (Section 4J� 
Undemhlle effects, ARs Tab]e') a s  per health authority request. 
b) As po st- ma1:ket:ing data contmued to accrue, the SMT renewed l11e topic of di.anhea on 
lO Feb 2 023 and vallidated the signal to perform a re-e1;alua tiou of tbe topic. 
Although diarrhea 1s typrally self-limiting, it ca n be se,,ere and ca n lead to profuurd 
dehydiatioo. \'.1ucb can lead to a buOllillaily hypovokmic shock V.'lth end organ dam.a�. 
Acute diarrl,oea. remains a major cause of infmtmortality arouadtbr wodd. Over 2 milli::m 
deaths are a ttributed to a cute diarrhea each year woc:ld-wide, most of them :in the 
developing world. Ch:ildrenand thr; e:lderly are particularly pro1:1e todehydrati.ons«ooda.:ry 
to diarrhea . 
Di.arrl.1ea has been reported a s  a n  AEs follov::ing inummiz:ation for i,·arious va ccines 
a dministered to adolescents a nd adults, including: 

• Herpes zoster vaccine {reporting rate of 18 ca ses per 100,000 doses 
distributed [5 8] 

• Influenza va cciine (0. 1 5  ca ses per person per week 
• Poho va ccme (9.9% of va ccine recipients in Kinsha sa, DRC vlith 

median a ge of 1 6.8 [59]. 
• Com nnaty (Ihe frequency ts listed as> l /1 0: "Vet:y commoo." 111 Secti::in 

4 8 Undesirable effects; Table 1 ;  Ga stmm1testi11al disorders of the 
SmPC). 

TI1e MAH's cmuca l database and the GSDB were querred for va hd ca se reports of 
Di.an:bea :received from HCP, HA, consumer, and literature sou:rces, worldv,,ide, for 
elasomeran. and for bol11 biva lent vaccmes (elasomemn/imdasomem11 and 
elasomeran/davesomeran) a s  of 1 7  Mar 2023,  usmg the MedDRA PTs "[)ia:rrhoea7 

Di.anhoea haemonhagic. Diarrhoea mfectious, Diarrhoea neonatal Post proceduml 
diarrhoea". Due to inherent differences m CTs and phann..1eo.igilimce opera tims, 
MetlDRA version23.0wa sutilized toquery tlre CTs dalaba�, andMedDRA versim 25.1 
was used forqUel)'mgtheGSDB. T11ere wasno1D1pa.ct to 1thesea:rd1 due to the diffm:nce:s 
in the dictionary versions utilized 
• Cllinica l Trial Data : Data from three Modema sponsored cllinica l  studies (mRNA.-

1273-P203. m&"\\JA-1173- P204 and mRNA-127 3 -P301 ) were qnened a spart oftm:; 
s1gaiall eva llua hon. 

• External Databases: VAERS and EVDAS were revtf"wed for reported PTs 
"Di.a nhoea, Ihanhoea haenunha gr, Diarrhoea mfectious, Diarrhoea neon,rtal lli<;;t 
prnceduuil dia rrhoea 

• Re,,ie,,, of the PhalllllOCovigihnce Database: The M.Af:I GSDB ,,:as queried forvaln 
ca se repo1ts of Diarrhoea received from HCP, HA, consumers, a ndl:itern ture so1ni:es, 
v..urldwide, fore la somern11, and for both birnllent vacrnes(e1a S<llllcrRn'meb,omeran 
a nd ela s�ran/dav�:r.omo-an) a s  of 1 7  Mar 2023.  using the MedDRA v25 . 1  Pis 
• "Diarrhoea, Tuarrl:1oea haemorrhagic, Tua rrhoea infectious, Dia. rrl:1oea neonatal lli<;;t 
procedural diarrhoea " 

• Litern ture sem:ch review: A focused litera tu1e seat:ch and review ·was perronned 1.smg 
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Results 

Summary 

PubMedsince th.e IBD ofellaso.m.e1:a11 though ] 7 1'.1!ar 2023. Mul1liple seard.stm1lege, 
were used to identify,uticlesrela ted to Dia nhea a nd  Mo:'r1Tu1 COVID-1 9 Hccmes. 

Clinica 1 Trial Da ta :  
mR.J.\'A-1 2 7 3-P 203 StudJ.· (Cutoff date: 2 7 Ja n  202 2 ): 
Tbere were a tota l of 2 1  (0 .6'1,.ti,) participants (l 6 [0.6�Vi,] on mR.i.�A-1 273 and5 [0.4%1] m 
PL1.cebo) were identified v.,i10 reported the trea tment-emergent i\Es  of Diarrhea ve 
unsolicited 1eport:i11g. 
mR.J.VA-l 273-P204 Studv (Cutoffdat€: 21 Feb 2022J: 
Tbere i.vere l 72 i-eports of d:ia.nhea wit.h mRNA-1273 and 5 2  rep<Its of Dia:rrl1.ea ,,i:il:b 
Placebo. 
mR.J.VA-l 2 13-P301 Studv (Cutoffdat€ .. ' 04 Mav 202 J ): 
TI1ere were3 l 7 (1.3�··o) pa rticipants (1 57  [ 1.3%1] on mRNA-1 273 a nd 1 60 [ U %i] 011 

Placebo) ,.,,,bo repo,rted tl1e trea 1lment-emergen1l AEs of  diarrhea vm unsolicited reporting. 
Overall, the re·vie,,v ofrele,,a nt CT da ta did not ,how any meamngfol nnbaJance in 
events of di.arrhea repatedbetweenpatientsvaccinated withmR.i.�A-] 273 and phcebo. 
External Data ha ses: 
• Overa I, tl1e1e was no d1Sproportion observed n1 VAERS. 
• Th.ere wa s a mmor d1!.proportion o bs01.i·ed m EVDAS \l.rith North Am enc a \\1brl1 di:l 

not reveal a.ny Sllg[1ificance m o,,ernll Dianbea -related EB05 scores. 
Review of tbe Plrnnnaco...-1gilance Data ba se: 
Cnmnlatively , thrnugh 1 7 Mar2023, tl1ere were 1 8 ,259 ( 1 8 ,956 events)reportedcasesof 
diarrhea ,vith elasanemn, of wh:ich 4J36 cases (3 ,0 16 serious evems) were consii::la.w 
serious. Of t.he ] 8,259 cases reported a faer ela soma.,uL 8 ,205  (44.9�·o) cases ,vere 
medically confirnied a nd  86 had a fatal outcome. The outcome in the majority of the 
reports wa s reponeda s  recovered ouecovermg 9 A8 1 (5 0 _ ffi-·o) fofilmved by not recovoro 
4 .9 8 1  (26.3�·/4!) and unkno,\'11 4,408 (23 .3%1). 
Of d1e 1 8 ,25'9 reports. 73 .2%) (H,3 58) :iinrnlved males and 24.5% (4 ,46S) involved 
females: gendtl :infom1atio11 Vil,"IS missing for 2 .4% (436) cases. The mean age was 5 11  
years (SD: 1 7_ 7). a nd the median age was 5 l0yea:rs (range O to 1 20). Age distribution i, 
sh.ovill1 bdow w:itb 110 mrnmal pa ttem identified. 
Cumulatively. 14J 57 (77-5�--·o) reports were from regulatory authorities, 4 .0 76 (223%) 
We're sponmneousiy re-porte-d to th.e MAH . and 22 (0 _ l  %)were literatllr'e reports_ Most of 
tl1e c.ii ses were- received from the United States (8Pl 6; 4 3.9%) and d1e EEA (7,229; 
39 .6%). 
Of the 1 8 ,95 6  rf'ported ewms, 4 ,98 1 ewnts (26.3%) ba d a n  outcome of ·"t{ot 
Recovered/Not Resoh0ed'·, ,,,-ith 9 ,4 8 1 events (50 0%)ha -,,-ing an outrnme of"Recovoro 
01 Recovering"and4,408 (23 3�''o)havmgunkncm'Il outcome. There were 86  (0_5�·il)cases 
with a fa taloutcom½ ohvh:ich 2 cases have reports of"Dianhoea ,, a s  the only ennt Tbe 
rema nung 84  cases included di.anhea a long v,:itb other co-occurring event(s). 
\\''hen dose number a nd TTO could be determined, most of tl1e e,,ents were reported 
follov.ring Dose 1 a nd Dose 2 ,  however most events (35 61%) were missmg dosa� 
information_ Mo:;t e,;ents had a n  onset of less than 7 days from the tin1e of 'iiacc:i:natnn 
(2.438 :  65.6%1). inclusive of 1 ,680 (8 .9�1ii) f've111ls follov,ring a third/booster dose, \\th a 
s:ignific.mt proport1on occurring ,11ri.thm 3 da ys of va ccination whicb reflects exp� 
va ccine rea c togemcilly, consis1len t with the safety profile. 
Most ca ses lacked important iinfrn.1:llll!bon for proper a ssessment including detam of 
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n·iteria 

Discussion 

Summary 

medical history. concomitant medications,, dinicaJ course and workup Fm1hennore. a 
signifrant proportion of reports ,,,,ere recei,ced from health authorities a nd  in such cases. 
follow- up is not possible due to privacy restrictions. 
Diarrhoea Reporh with Boo"Ster t>lasomt>ran/imelasome1·an and 
ela some1·anlda,.-e"SOIDf'r.an: Cumulatively., through 1 7  Mar 2 023,  there ,vere 462 
(46 4 even1s) cases. of which 243 ca ses (23 1  senous events) were senous 1,1,id1 
diarrhea-related events for pa tients recewmg a dose o f  biva]ent vaccnes 
ella someran/imellasomei.an and ems.omeranicbn;esom.emn Of the 462 cases reported after 
a dmmisttation ofBivak-nt vaccines. 63 ( 1 3  _ffl··o) cases were mediirally confmned and 1 
ha d a fatal outcome_ The oultcoi.ne in the majority of cases 'n'l'l.S reported as recove:iro or 
recovermg296 (63_8�,.) followedby not recova-ed 1 44 (3 1 .m'i>) andunknown 23 (5_0%1) 
Of the 462 reports. 66_ 7'7·o (308) involved lllilles and 28  _6% (1 32) were females: geruler 
infonna1liion wasmissing for4_8�-o (22 )cases. T11e mean pat:i.eut a ge wa s  6 l _O years (SD: 
1 5-4), and themedi.an agewas 64_0 yearn (rnnge 6 to 92)_ No u1IllsualpaUemwas identifrd 
ha sed on age and gender. Folloi,.,ing review of reports pattern of occurrence of diardiea
reh ted event s. 11o rneaningfuld:iffa-enceswere noted i:n the reported cases ofdianhea after 
a dmini:stra tion of bivalent va ccines. 
Liternnue search re,0iew: The search retrieved 1 41 articles and upoi.1 review, 1 2 1 \\'Ell"' 

excluded since they pertained to topics not genmme to this review such a s  COVlD-19 
disea se or :its impact on dianhea, effect of tl1e pandemic on dianbea, therapeuti: 
a pproaches for treatment of diarrhea , case reports/series, review articles and studi:s 11:bat 
did not mdude ela sorneran. 
A cri'hcaJ a.nalysts of the rema nung 20 art1des wa s perrormed, identifymg 1 6  art1des 
elki someran U1d diauhea and 4  articles deocribing non-Modem;, CO\lID-19 ,-:accinaton. 
There were articres describlllg diartl1oea a s  predon:una:ntly non-life-threatening and 
trn.nSJ.ent events follo\.\mg a.dmmistrahon of mRl'l:A vaccme a.gamst COVID-1 9. \�lh:ir 
these a rticles described dianhea following vaccine a dministration (predommmt]y 
follo\\ing Dose l a nd Dose 2 ,  a s  expecteddueto the pre\.'Blence the doses), no compdlng 
causal a ssoaatlon benveen dia.:rrhea and ela some:mn ,,accme a dm:in:1:stratron could be 
established_ 
Evaluation ofCTs data does not show a ny diffenuce n1 1the pattern of diauhea-reh.ted 
event compared when wrth the pno:r pre,;:1ou:s signal evaluation v.rith no rm balance 
observed 111 evaluab]e subjects 6 months a ge_ Revie,:v of the post-marketing data 

snnimrly do not re'veal evidence of a change m the obsenced pa:ltem of dianhea ,vhen 
compared to the pnor eva luation ,,.ith no ident:ifiabk causa] a ssociation ben,<ee:1.1 
ela someran and events dia rrhea_ Most cases la cked important infmmation for proper 
a ssessment in duding details of medi::alhistory, concomitantmedirn tiom, clinical course, 
a nd workup_ Fm:themJ.a-e, a significant proportion of :reports were rece:11Ved from heallth 
a uthorities and m such cases, follow-up 11, not possible due to pnva.cy restnctrons_ 
Nonclinical studies demonsltmted that mRNA-1 2  73 vaccines are '.lafe and we Il-tolemted. 
O,:erall, tbe1e is no conclusive plausible mechanism of a ction for era some1an to cau.<,e 
diarrhea _ 
T11.e ob senced to expected analyses v.-ithni 7 -day nsk v.•mdow, usmg background mc:dence 
from Sweden and the lJK showed that the reporting ra1rs fo:r diani1ea were snbstmtiiily 
below �xpectation_ 
Ba '.led on die amlysis ofall1thesafetydata a,catlab]e as ofl 7 l\liar 2023, the l\i1AJI consoos 
tbat the nearly t,vo mo:re years of data acrumulated s:ince fl st evaluation in Apr 2021 do 
not reveal new :infollllil.ti:-011 that would impact the benefitlri4' balance of elasomemu_ Tire 
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cTiteria 

MAE considers that tl1e ctu.Tently core labeling a dequa.telly reflects the knoi.vn sa.kty 
profile of eiasomemu a nd  ,vill continue to monitor diarrhea-related events through its 
routine post-maiketing sa fety survei111a nce_ 

C:oncfosion Overn IL ba sed on the analysis of all a vailable sa kty data a s  ofl 7 lvfar 2023, the 1VIAH 
co11siders that theie 1s m.sufficrent mfonnatio11 at t.his time to esta b hsh a aiusal rela ti.omh:p 
bet:ween the admm1stratio11 of ela someran 0[ ela somei:au/ inle.Iasomemn and 

ella:e;;ome:ran/davesomera11 a nd the de,-elopment of Diarrhea . 

T11e MAH considers that this validated signal is refuted and no change to the refetc11ee 
safety mformalIDn IS reqmred_ The beuefit-nsk profile of e llE!. so:mera:n_ 
ellasomern n/.imeh somera n and ella somernnldavesomeran cont:i:nues to be positive_ 

Rapporteur assessment comment: 

The MAH states that: "Diarrhea was evaluated as a signal and refuted by Moderna in Apr 2021; however, 
it was listed as a labelled event in the EEA; UK and Swiss local labels (Section 4. 8 Undesirable effects, 
ARs Table) as per health authority request. " Based on the amount of post-marketing case reports the 
MAH considers "diarrhoea" a new validated signal. The MAH refutes the signal and deems that no change 
to the reference safety information is required. Based on the presented data, the PRAC Rapporteur 
agrees. The PRAC Rapporteur notes that "diarrhoea" is listed in section 4.8 of the Sm PC with the 
frequency "common", and the data presented do not suggest increased severity or otherwise new aspects 
of "diarrhoea". The MAH states that it will continue to monitor diarrhoea-related events through routine 
post-marketing safety surveillance. This is endorsed. 

2.2.3. Pemphigus and pemphigoid 

Table 16.4 Pempbigus and pemphigoid 

Signal eYaluation Summary 

criteria 

Source Ou 0 1  Dec the MAH received a request from the PRAC for a signal a ssess;neut 
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B.ukgrnuod 

:\Iethadalogy 

Summary 

(EPITT No. 1 9860) including a. cumulalli.-e :reviie,;i,· of all evidence conce11:ung the 
a ssocm tion betweenpempbigus a:ud p emphigoidand vaccination 1,1,,ith Sp ikern.x (Modem.a 
Biotecb Spain S.L. ) :  

• R<i!vif'w from informationfrom post-marMting cases re.porting pemphigus or 
pemphigoid, CTs and relevant sci<mtffic literatur12. 

• Pe,fonna cau.sality assflSsmGntof allca.srJs ofp(Jfl1phigus andpumphigoidusing 
the H'JIO-.(JMC causalityassBSSment criteria, inchulinga dmrbreakdcw.,r-1 efall 
cases identified. Ju.stification of causality category shoula' begiwmfor each case: 
A discussion of cases assl'ISsod as WHO Possible, Probable or Ce,tainshouldbe 
presented. 

• },!AH respons.61 to a hst of qut!!stions (€.g., fVHO-uMC causality asse.ssmi,nt; 
potential reporting patterns (gend11r, age, TTOJ, risk factors., seriou.sness, 
treatment of,illR and outcome; tabular presentation of cases,: literature rm.-'ie,11 
regarding plausibihty and Mechanism of action on,rvie'l1! of PT Dermatitis 
bullousand otherrelatecl termswithinHLTBullous conditionsfor identifiallio11 
ofpt!!mphigu.s/pmrphigoid cases; 0/Emralysg;; with a ri.skwindow of 28 days). 

• In addition_, to ace mm tfor all possible cases of bli.5tw-ing conditions, the 11JAH 
sho11ldprovid1J an ov€n:iew of the HLT Bullous conditions including casm cif 
various blisters r;:spricially outside of administration site and the Important 
medical event  PT dermatitis bullous. Case r<i!ports likf'l,•,-, dti.scribing 
p.;,n·rphiguslpmlphigoid should be prru.;,nted with the same lwe! of details as 
mentioned a boi'e. 

• Including the nw.d forpotr,mtial amrmdment to !ht.' product irformatio,1 a,1dlor 
risk management plan shmild be provided by 0.0 Feb 2023. 

Pemphigus/ p�mprngoid represents a group of autoimmune blisteringbulhus disease of 
skin and/or mu.mus membmnes; a ntilxidiif's (mainly IgG) a re formed a ga :inst a dluson 
molecules (desmoglien) on the cell surface  of kera t:inocyres; ClinicaJlly presents as 
erosions on mucoS1l surfaces (blisters), generalized; a cantholysis (loss of inte:rcellu!a:r 
conn�ct:ion•;/:integrity); Treatment for the condition usua lly :includes Ritu.unab, 
corticosteroids, a djurnnt corticosternid-sparing immunosuppressants (a za thiopm1e, 
cydospo:nne, mycophenolate mofet:il etc.). 
�bin types: Pemplugus Follia ceus (PF)-Mostly limited to skin: Pempbigus vulgari,s (PY) 
- Mucosal erosions, a ppearing a s  fl.a.cc:id blisters on the sbn; otbe:r types e.g. ,  Bullous 
Pemphigoids, which repcesenta more cbro1uc presentation of cutaneous signs/symptoms} 
Prognosis/Outcome:� PF mo:rf' fov01able than PV (Infectious comphcations septD':Ilm, 
pnemnou.ia , etc} 
C:OYID-19 and Pemphigus: 
Clirnicalevidence ofCOVID-19 :infestation itself cantriggel[ Pempbigus (one lated events) 
is still evolving; the data are very llimited and. sometimes conflicting a t  present Th� is 
emergingpubllished data / case ,eports suggestive of P'\l/ Bullous Pemphigoids re])Oltlcd 
in pa tients with a COVID- 1 9  infection [53 ]  [54 ]. 
The assessment of  Pemphigus and Pempfogoid in assoc:iatiionv.rith the use ofela �l:L 
ela somernu.limelasomemi. and ela someranldavesomemn n1 a ll  patients exposed \-i.as 
perlormed usmg several da ta sourres. The methods of  evaluation used in ea ch of the 
a nalysed data sources :is described bd.01.,,: 
• Cllinical Tria l Data: The top:ic of Pemphigus and Pempmgoid wa s cumuhitively 

reviewed 111 the CT datasets, vvithin the folllo,;i,'tl.1g studiies: mRNA -1 273-P301 study 
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Results 

Summary 

(ages ?::] 8 yeaJrs: DLP: 04  May 2 02 1), mRNA-1 273-P203 study (ages 1 2-1 7 Yeats; 
DLP: 27 Jan 2 022) and mR.�A- 1273-P2 04 study (ages 6 Mon11hsto 1 1  YeaJS; DI..P: 
2 1  Feb 2022)_ The followmgPT weJre used according to MedDRA dicllrornry(vewn 
Vilas 13 _0 a nd 24_0)_ Bliste� Dermatitis bnllous:. P�mphigo:id; Pempllligl1s: Blister 
mpture; Genera llized bulllous fixed dmg emption; Linear IgA di.sea se : Mucous 
membrane pemphigoid: Oedema blister: Acqu1red epidermoDyns bulbsa; 
Autoimmune blistering di'.le.ase ;  Autoimmune dermatitis; Autoimmune disorder, 
Immune- mediated a dverse rea ctiion; Immune- mediated dermatitis; B enign fanul 
pemph:igu si: Para:llf'oplastic pemphigus: Ocular pemplugoid: Pempbigu s disease a1� 
:index. 

• E."lttemal Dataooses VAERS a nd E\lDAS ,vere reviewed for the PT of Pempl• 
and Pemphigoid and neither o f  the Sc' dam bases shm.ved disproportio:nality ofEBOS or 
ROR. 

• Revie,,, of tl1e Pbannacovigdance Database: Gi,,en that this i-equest from the PR.I\C 
:included two different evaluations of reports associated 1,1.rith p�mprugus or bulbus 
pemphigoid, and ca ses a ssociated 1,vith ublister", the MAH conducted two �te 
searrhes by quef}'lll:gthe GSDB, cumulatively to 1 7 Dec 202 2 forvahd case reports 
recei,,ed from HCP, HA consumers, and lite:mt:mre wodd,,ride reported for 
el.a someran ( ela someran.. eiasomeraniimela oomeranandela someran-'da....-esomern n). 
The first search wa s conducted using the PTs of «Pempmgus" and UBulhus 
pemph:igoid'"_ Thi'> search retrieved 1 2 4  cases_ The second search conducted for the 
purpose of  identifying '"blisters'' ca ses tha t may potentially be ca ses of 
pempluglls/bulllous pem.phigoid, i.vas conducted using a customized Med.DR.A s;!v.l!Q 
crea ted uS111.1g: the MedDRA SM Qs Narrow (Severe cullaneous ARs. Drug rea ctcn 
,,'ith eos:inophillia a nd systemic symptoms syndrome and lrnmlllle
media tedlautonnmune disorders), the MedDRA HLT (Bullous cooditioo.s) a s  ,ve l as 
tbe li<it of  PTs :included in the PRAC's report. Gi,ren the broad search criteria, a lu� 
vollume of  cases were retne,0ed (1 870 cases: 1 9  38 events} The 1 24 cases (that 1,1,� 
retrieved a s  part of the first searrh)were removed to a,0oid duplication ofcases. The 
remainu:ig ] 746 cases ,.,·ere rev:iewed further by the Ml'l.H using t.he specific key 
terms· in c-acboftbese cases that could be associated v.rith die identification ofa ··case'' 
according to the established case definition. these :included: 'hmmmq;fluoresce1ce; 
A.utoantibodies; lgG; lmmunoglobulin G; ELISA; afcantholysis,: De.smoglein; 
Comple.rmilnf dBposits; KeratinocJtss cell surface; Tn:msmernbran,e glycoprotein..s; 
l·likolsky; C3; Co1nplemflntfactor  '. 

• Litern tu:re search review: A focu�ed literature search and review was petlonned usiig 
PubMedcumulative till I 7 Dec 2 022 .  Multiple search strategies wei-e used to :identify 
articles related to Pemphigus a nd Modema CUVID- 1 9  vaccines_ 

Clinica 1 Trial Data : 

mR11/A-12 1-�- P301 Studv: 
In mRNA -1 273 - P3 01 the follo,ving PTs were i-eported (n=30,000) : 

• B lister: m&.�A-1 273 (3) vs Placebo (3) 
• Dermatitis: bulllous: mRNA-1 2  7 3 (0) ,0s Placebo (2) 
No imba lance wa s noted in mRNA-1 2 73 -PJOl 

mRNA-1273- P203 Studv: 
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TI1ere we:re no reports obsewed ,,cith the MedDRA search t enns mentioned abo,,e_ 
mR1v:4-1273-P204 Studv: 

TI1ei:e wei:e 3 reports recei,,edunderthe above mentionedMedDRAcustomizedqueiy for 
-'Pemphigus -, for participants of P204 in the mR..�A vaccina tion arm_ 
Oveui lL very few cases were repated m a  11 tluee mRNA studies v,:ith no llllhalance noted 
between the,,accine-u:eated su�ect'> compru-ed to the subjects in tl1e pl.a cebo amJS_ � 
wa s 110 inlbahncenotedin any of the Medema sponsoredCTs, and a lHhe r�artr:devmts 
m tl,e mRNA-1 273  an:n were reported a s  not rell,."tted  by the mve!>ti�ton;_ 

ExtemaJ Data ha ses: 

• VAERS: No Disproportion11te Reporting of Events Using EB05 > 2 (mRNA-1273 
ve1sus All vaccmes) m VAERS as of3 l Dec 2022:. Pemphigus (EB05: 0 _88: :N:=89) 
and Pemphigoid (EBOS :  0_82 ;  N=34)_ 

• EVDAS: TI1e PT of Pemphigus and Pemphigoid did not show Disprq,ortionalty as 
the ROR v.:as <] _ Tbe obsenred ROR for Pemphigus (N=30: ROR=(I_ 13) and 
Pemphigoid (N=90 ;  ROR={U5)_ 

Review of the Plrn mu co-vigil.a nee Databa se: 
A totalof ] 52 ca se reports of pemphigus/ bullous pempliigoid or related events Vilffl:' 

retrieved from the 2 searches, including: 

• 1 24 cases (Bullous Pemplugoid [9 3 cases]: Perupbigus [ 3 1 cases]), retrieved as part of 
the first search conducted using the PT s of "Pemphigus'' and ·'Bullo us pemphigoid" 

• 2 8  ca se reports fmm the second search, a.fterappl:ying
«key te:nn!'( (PTs: B1iste:r6 ca sea 

derma tit-is bullous 2 cases. linear IgA. disease 1 case; Autoimmune disorders 1 9  cases) (5a? 
also Rospons(Js to Spikevax-Signal Pemphigus and pornphigoid/EP/1T rof.no..1980V-
preliminary PIUC AR 15 Mar 202'3)_ 
Fiirst Search Resullts - Summary of  Bulfous pe1nphigoic:l (93 ca ses);. Pemphigus (31 
ca ses) [tota]I 124 ca<Jes] 

Cumulativdy _ a _  total 1 24 cases (1 24 events)with 1 1 6  senous cases (1 1 5  serums evems) 

i.,r:ith PTs of Pempliigus and/or hullous perniphigoid PTs ,ve1e identified fo1 ela son:nan 
TI1ei:e were 3 cases:reportinga fataloutcome{see be]ow). There were 9 1  cases.mo:ltcaJy 
confirmed. There have not been reports of pemphigus and/or bullous pemph1goid temis 
a fte1 vacc:iimition "''it11 any of the two bivalent vaccines_ 
TI1ere were no inlportant differences bernreen reports invoI-ving females (65 ; 5 2.4%) 
compa1ed to males (59: 4 7_6 �'•)- The largest proportion ofthereports were in :individual;; 
�50 yeusofa ge (92 _  74-2-.1o)The medm1 a ge ofrepartedca ses wa s  70_0 years (m:11.1 24/ 
max 9 6  yeal.'l) wrth a mean age of 66_S year:5 . \\1he11 dose number a nd  TTO infonnati:::n 
wa.s provided, most of the events were reported a fter  Dose 1 (2 1 :  1 6_9%) and Dose 2 (25: 
20_2%). and l,!,'lthm 7 da)'E a ftervaccm.ation(33 :  26 _6�ie)rega.rdlessof dose 11umber_ Most 
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Signal e•r.Jluation 

r1·iterfa 

Summary 

of the events (56 ;  45 .2%) did no provide dose or TIO informa tion. 
Overn.Il, 1evie1,vof the l 24rnsesreport:ingpanplugus or bullous pem]irigoid ide11tified22 
cases a s  cmi..finned cases. 1 as probable case, 53 as pos.sible cases, 3 as m::it a case, and 
there ivere 4 5 cases :that \1ile:re u1:mssessable due to die la ck of 111.1fonnatio111nchlding clini:al 
presentation as ivella s supportive diagnostic Ila bo:rato1ydara for con.fin:nation oftlie ca� 

Fmiher. usmgthe WHOcausahty assess;nent, cmt oftbe 76cases (whi:h were cla ssili::,d 
a s  either confumed, probable or possible), 3 8  cases ,:irere a ssessed as  possible, 1 case a.s 
probable., 3 2  cases a.s uuassessable, and5 were conside1ed unhkdy rela tedto the va.cane 
due to very prolonged TIO of more than 1 2 8  days to 3 9 7  days, as  well a s  a ssociated 
comorrnditaes that lllil}" provide a more plausible explanation for the occurrence oftbe 
reported e.-euts. 

Second sea rch results- Summar:y of cases under the customized :\ledDR4. S:\lQ 

(28 u�es): 

A total of 28 rdevam case reports were idemm.ed. These iincluded cases/PTs of Blister 
(6 ca ses). dermaiitis bullous (2 ca ses ), lime a r IgA disease ( 1 case): Autoimmune d:isomas 

(1 9 cases). 

Off these_ 2 0 cases (/2�,..o) were reported m fema]es; 8 m ma Ies, wbere the a ge LS kno1M1, 
1 1  (40%1) of these cases were 1·eported m patien� a ged >60 years. Accordnig to the 
esta bhsbed casedefinitionforpemfiugusorpemplugoid, there was I con.finned case (after 
Dose L onset day 1 1  ), 1 possible ca se (after Dose 3 :  day 13), 2 2  unasses!:..tble cases, a1id 
4 cases  classified as 'not a ca se·_ The two ca ses tha t  met tl,e case definition critemi 
( 1 confirmed:. 1 possible) were further assessed for causality using the \\IH O-li1\1C crit em. 
as :  probable in one case a nd possible in tl1e other. 
Out oftbose 1 ,746 cases (1 ,790evoi15), tho-e 1,vere 6 2 1  serious cases (544 serious ev(mll) 

v,ni1lh 8 cases w-ith a fatal outcome reported. Tbere ivere 9 79  (52 .4%,) cases medica�r 
confirmed There 1,vere more reports mvollvmgfemales (1 ,26(); 72.2�·1i) compared to m.1Jes 
(448 : 2 5 .  7 %1). and38 (2.2 %,) cases did not specify gender. The largest proport1onoftbe 
reports \1vere m mdividral1, �50 years of a ge (1 .,068; 6 1 .2%) The mediau age ofreported 
c a ses Vilas 56 .0  years (mm O. li max 1 2  LO yea.rs) \,i:ith a mean age of 54 .4 years. 
Overall follmN111gthee\cahlation oftbe total 1 52 casesretrieved, 7 8reports ,vere identitrd 
drn t  fulfill the established case definition criteria for pemphigus or bullous pemphigod: 

23  case s classified as confirmed cases, 1 a s probable case, a nd:54 as possible cases. Oftbe 
rema iuing 7 4 ca.ses: 67 were deemed 'unassessable" a s  conta:iined immf.ficie11t cllinical 
a nd/or diagnostic :iufonnation for a.ssessmen1lin theccmteld ofpemphigus/pemphigorlaud 
7 ca ses were assessedas not a case' (ahemative/ u.110011.finneddiagnosis. negative specifi: 
laboratory findmgs for pemphigu�/pemphigoid). 

Further. using the Vi.lHO-li1\1C camah1ly a sses:ment, the evahlation of 78 cases wbi::h 
fo:lfillled the esta blisbed ca se definition criteria _ 2 ca ses were a sses:sed a s  probab�, 
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Signal e,:aluatiou 
criteria 

Summary 

39 a 5sessedas possible, 3 2 ca ses a s um55essable. and 5 were considered u.nhkely relrted 
to the vaccine due to ,.-ery prolongedIT0 ofmore than 1 28 days to 397 days. a s ,11,1ellas  
a ssocia1tedcomoroid:ihes thatmaypro,wea moce plk'lusible explam1tionforthe occw:rence 
o f  the reported events .. 

Overa Il, fo llovilll.tg the evaluation of the total 1 52 ra s,es retrie,--ed. 7 8 reports were identi:fud 
that fulfill tl1e established case definition criteria for pemplugus or bullou'> pemphigo:d: 
23 case s classified as confirm.edca5es. 1 a 5probable case .. a nd 54 as possible cases .. OJ:tbe 
rema:iinmg 74 cases: 67  were deemed 'unassessable - a s  contained :insufficient clinical 
a nd/O£diagaoshc mfom1ation for assessmentm thecontext ofpemph1.gusipemph1godand 
7 ca ses were assessedas "not a case' (alternative/ unrncdirmed diligi:nsas, negative spec:ilr 
laboratory findings for pemphigus/pemphigoid). 

Further, usmg the \\IHO-U111i1C causality a ssessment. out ofth e  7 8  cases v.iucb fulfilled 
the establ:i:sbed case definirtion criteria .. 2 ca ses were a ssesseda sprobable, 3 9  as se�as 
possible, 3 2 ca ses a s  una!lles&1ble, and 5 were considered unlikely rela ted to tbe vaccine 
due to very prok>nged TIO of more than 1 28 days to 3 97 days, a s  \¥ell a s  a ss oc:eted 
comorbidities that may provide a more plausible explanation for the occurrence oftlie 
reported events 

Re,,.-iew of Fatal Ca-,es :  Off the total 1 52 cases, there were 8 cases w:itl1 a repated fatal 
outcome, of which 7 ca ses were fI001 regi.datory authority and 1 wa s spontaneous case. 
All ilie patients reporting a fa tan event were �6 yea1s of age and majority of they vi.� 

fema]e (6) compared to ma]es (2).. Review of these 8 fa talca ses ,,viitl1 ca se def:i:i.utioo., 
identifies most of them a s  Unassessable (6 ca ses), follm�red by Unlikely (1 ca se) and 
Possible (1 ca se). 

Cases that Qualified for Pe1n1:1higu. and Pemphigoiid Re,ie,,· After Recehing Booster 
Dase nith ebsmnenn/imelasomerau (CumulanYel)c- tlu·ough 17  Dec 2022): 
Cum um ti:vdy , there were 110 reports tl1a t qualified for Pemplugi.is and Pemphigoi.d rev1,·,,.: 
in patients vaccinated :iin da somern n/inle Ia somera n .. 

Ca,es tha t Qualified for Pemphigu<J and Pemphigoid A.fte1· Recei,ing Boo,ter Dose 
,,ith elasomerau/dave'il:nnernn (Cmnullatively nll 1 7  Dec 2022): Cumulatively, drere
was one report thatqoo]ifiedfor Pemph:igus andPempbigo:idreview in patientsvaccnated 
with ellasomernn/davesomera.n. 

Literanue seard1 re,,:iew: There are fe\v articles that describe Pemphigi.1s :iin C0\110-19 
a nd itn a ssoc :iation ,,cith CO'\lID-1 9 vacc ina t:ion .. But none of these a rtiic les were indica live 
or suggestive o f  a potential for a causa l a ssociation or a potentian MoA 

• Tl,e followmg article by �rtora F et a I [5 5 ]  ,,cith linlited evidence and 511:lllpt 
size, describes 3 2 pa  ti.ents -w:ith PV a t  the Dermatology Center of the Uni.· ersiy 
o f  Naples Federico IL All subjects rece:ived tbree C0V]D-1 9  ,.-accine d� 
(mRNA-BNT1 62b2 a nd mRNA-1 273 were the ·vacc:ines a dministered). The 
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Signal evaluation 
CTiteria 

Disn1ssion 

Sumn:rnry 

a uthors reported dmt 2 1  9'Vi, (n = 7) of patients w-ith history of PV experimcm 
disea se worsenmgafk:r new lesions development, usually wirthi:n :5-1 1 days afteJr 
.-a ccnl.1!.t1on. 111.ese relapses \¥ere usua lly ea sily ma1lliged by mcrea smg oral 
corticosteroid dosa ge. and a ll patients completed the va ccinatio:n cyci::. 
According to tl1e a uthors most P'V patients (80�A,) sbowed no changes on the 
disea se a nd the remaining were managed increa s:ing corticosteroid do Sil� 

w-ithout significant complications. 
• Krid:in K Pemphigus group: overview, epidem:iolofil\ mrn:1alli11y, and 

comorbid:ihes. Immunol Res. 2 0 1 8 ;66(2) 255-270. dot: l 0 .]  007/sl2026-018-
8986-7. This revie,;i,· provides a bnef o-verV1e,,1 a bout the different subtypes of 
pemph:igus: p empbigus vulg.ari">. PE paraneoplastic pemphigus, pempl�JS 
heipetiformis. a nd igA pempmgus. In ad&.tion, it summarizes tl1e most recent 
undenimnding of the epidemiology, mortahty dam, and comorbidi.t:ies o f  this 
group of organ-specific autoimmune disea ses [24]. 

• Accord:ingto a sy,.tematic renew by Ava 11011.e, et al,  2022 [56 ]  the mtmductim 
of large-sca le vaccination progJMIB.patients should be momt01edforcutaneot1S 
manifestations follo,ving vaccine admn1ieitrn.t:io11. and dermatological ew-alluafll:l 
should be offered. ,..,·ben needed. However. if compared to the higb mm:ilx:r of 
va ccinedoses already ackninistcredv..-orldwide, cumnrousARs seem to be 1:atlrer 
infrequent and not llife-threaten:ing/severe , a l.be it heterogene<J.lS a nd worth being 
studied. Be:ing largdy based on case reports and ca se senes to da te. om 
knowledge of SARS-Co V-2 vaccine - related de:rmatologi.ca1 m.ani.festati.:ms 
should be further developed, andthe underlyingmedianismsshould beclarifm. 

Conclusion: Literatuce search results did not provide evidence of a potential m.ecban:s:n 
of action or fora cau:sal a sso..."iation bem•eenmRN"A vaccines and Pem.plugus/Pem.pbigp:i::I. 
(or reia ted events) 

In the MAH's sponsored CTs.no imbaiance wasnotedv;,rith 6 reports ofBllisters :ident.:iful 
on mRNA-1 27 .3 ann compared to 5 reports on the placebo um (n=---20,000) group. No 
c a ses iin the \ca.cciinati.on anns were considered rela ted by the investigator. 
Cumulatively. in the MAH, GSDB, utilizing two different searches requested by the 
PRAC, a toml of 1 52 cases ,,,ere identified for pemph:igus and/or bullous pem.plngoi:l 01 
reia.ted events. These mcluded: l 24 ca,es (PTs of BP [93 ca s,es]; Pemph1gus [3 1 casesD, 
retneved a s  part of tl,e first searcb and another 28 case reports f:l"Ulll the second seam:h 
co11ta:iningvar:iot1S otheuele,rant terms (Blister 6 cases.. dennatiti:s bulkms 2 ca ses, :l:inea:r 
IgA disea se 1 ca se: autoimmune diso:rders 1 9  cases). These cases Vilere received ·vm a 
Reguiatrny Authority (94 cases: 62%), �ontnneous report:iug (32 cases: 2 l 9'o) and in 
published lliterature (26 ca ses; 1 7%). 

A reviei..1rnftl1e ca ses tbat fulfilled the established case definition (total 78 casesi) s:ho\wrl 
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Signal e,·aluation 
criteriai 

Summary 

no specific reportingpattemby gmder (40female (5 1%): 3 8  male (49�,o)); 4 5 cases (58%) 
occm:red m patients a ged above 65 yea:rs (old a ge is a risk fa ctm). Vilhere the relt'Vallt 
infonnationvlas available rul.dthe \\'HO-ll11[C causality \'ii'<l.S asse:ssed a sat least 'possi� • 
by the MAH . a  totafof 3 2  ca:ses (3 1  posisible; 1 probable - see ca sebelow),�re1e asses,ed 
a s  new onset (41 �iii}; ,ul.d 9 cases (all a sr.essed as 'possible") reported a fl.are-up (1�,'o) 
Most ca.ses \;vere reported after Dose l a nd 2  (4 l �,,e; 3 2  cases)while the Dose m11mbe:rViias 
1.mkm:J;,;im: in 4 0cases (5 t°/e). The TTO follo,v:ingDose 1 \'ii'<l.s::.; 1 week iii 5 out of 1 5  cases 
(33 �lo) a nd 7 out of r7  cases (4 1%) follovv:ingDose2.  The eventoul:comes.we:re recrn;eirol 
recovering/re:solving/re9:1Jved/ resolved \,rifo sequelae iin 29 out of 78  cases (3 7e..ll), not 
recovered/ not resolved a t  the time of reporting in 2 4  cases (3 1 �-o), unkllO\',n in 23 cases 
(29%) a.nd fa tal m 2 ca ses (3%,). 

OveudL the \VHO-ll11[C causahtywas assessedby the MAH asprobable m 2  case� bolh 
involved dre e,rent ofpemplugoid: a possible re-challleuge was reported :iin one case-; the 
second case descnbed an  a typtca.l bullous p emphigo id in terms of c linica] manifest.a ti::ms 
a nd developmentm a patient 1,,v1thknown eczema and it wa spostulated thatthevacanati:n1 
may have unmasked subdiu:ical di!>ea se, defined by the presence of ,rntibodi.es before 
din:ic al sym proms thrnugh tlre immuno&:imu:la to1y process of the ,raceme. In the otlH" 39 
ca ses for which the \VHO-ll11[C cauS'llity 'l!i'<l., assessed as possibk by the MAH, a number 
of potential cont:ributmJi'.ipre-d:is,pos:ing nsk factors were noted, for example, rele.cant 
medical historyicorn)lbidities or concomitant medica.tions having close a ssoc:iatim:is \\'lh 
pemprngusi/pemph:igoid (e.g autoinunu:Df' disorder(s), SLE, myHsithenia gr:ana 
multisyst� :inflamm,.1:tory syndrome, psona sis, dementia, na sophal)ngeal cancer, 
dermatitis. eczema, depressron, anx:ie�', hypothyroidism_ skin cancer, 
pemplugm,/pemplugoid anddi.abet�, etc} and use ofmedtcatica:u.:e .g, anti-hyperten'>lves 
(such as  lisinopril, rnm:11]):ril etc.), NSAIDs, a spmu, etc. Confirmato1y diagnostr 
laboratory data for pemphigus or p emph:igoi.d were not reported in some of these cases 
\Vhell"e the :information wa s av<'lila bk:, the e·vents appeared to be generally m,.'l11ageab1= iin 
clinic \vith apprnprioe treatment given. 

No specific pa Uems \l'v'ere :ideu t:ified from a rev:ie1,,v of cases ,vith a reported firta1 outcome. 
a il these ca ses we:re reported in elderly pH t:ients >65 years of age. 
\Vitl1 a total of 1 5  2 ca ses reported in the GSDB contai11ing the reported PTs of 
pemprngu!i/pemph:igoid (or related events) following elasomeran vacc:ination amoo.g an 
es:ltttnated 772 ,908,958 million doses adniinis1ere� thiuepresents a report:ingra te ofOJ9 
ca ses of pemphigus/pemphigoid per million doses of ela somernn a dminis.tered. 

A revie,v of tl1e published literature d:id not provide e,,ide.nce suggestive of a poten till for 
a causal a ssociation betlh·een mRNA vaccm.es or mRNA-1 273 and 
PemplugusiPempfagoiid A smallstudybyToma�o MM et a I [5 7Jhave opn:ied 1hat tbe 
a ssociation of\11rbether the mRNA- based ,.i.ccines may laa,.re a role itn BP  activatim.may 
simply be coincidental given the variable :incidence of BP worldv.�e a nd the mas, 
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Signal e,·aluation 
criteri:.i 

Condusion 

Summary 

va ccinatim'ii that have been carried out It is possible that the individual<, ha:rba.w 
,mbd:inical forms of BP tha t  were utllllasked follov.·ing the Hccn1ation. AdditDt.:'11 
investigations1studies �;n need to be undertaken to study any off-target <Jide effedls of 
these medications . Snnilady, a llh1Jonene,;vby Avallone et a 1[56],noted that thesnniar 
cutaneou'iimanifestations were generally ma11ageable :in dinical p:rn.ctice ,,ith app!Opni.te 
treatment The overall reporting ra tes are st:ill infrequent (in rehtion to the large-scar 
va ccina.tims gliobally) and opined tlmt further studi.e s need to be undertaken t o  allow better 
understmding of tll.e cutaneous man:ifestat1ons follo\\111g tl1e CO\i1D-] 9 vacCJ11.l.lltDl:1 
mdud:ing tha.t of the underlying mechamsrns of action. 

Cumulativea.nalysis ofthedata as of li 7 Dec 2022. focelasomeran. presentedm this report 
showed that no specific pattern'> or concems were :identified. The reporn of 
pemprugusibullous p emph:igoid are rare. andreports associated ,.,-i.th tlleterm '"blister·· drl 
not identify a ny different pattern of reports tlum those that include the pemphigus and 
bulllous pemplugoid terms. 
The CCDS (veISion 1 5.0) is considered to adequatdy reflect the safety profit of 
elasomenm. Moderm,Tx. Inc. concludes th,'lt no further a ct:ion 1s warrantedat tins timeand 
\\ill continue to monitor events of pemph:igus and bullous pemph:igoid using routille 
,mrveillance_ The benefit-risk e1,·aluation remains positive_ 

The PRAC final a ssessment report received on l 4 Apr 2 02 3 .  pro1:ido::l the folloVi"Eg 
a dopted PR.!\.C recommenda hons: 
Ha vn1g considered the a va:ilable evidence from Eudra Vigilance, literature, the da.ta 
submitted by the MJ\H and the a nalysis by EMA of realworld data, the PRA.C ha.s 
concluded tba t the current evidence is insufficient t o  e:sta blish a causal relat� 
between Spikev a K and pemphigus or pemph:igoicL 

The MAH forCOVJ:D-19mR.�A \-accme Spike.,u (Modcma B10ted1 Spam, SL) shcuH 
contimme to monitor these top:ics in PBRERs. 

In the next PBRER (DLP 1 7 Jun 2023). the MAH should p erform a review a ll  nev.' 
emerging data (which were not assessed 11.1 the current signa l  procechn-e) on pempb:igJJS 
a nd pernphigoid (sepa:mtely) a fter eKpos11fe to Spike.1:1x, :inc:k.1ding dam from CTs, pod
markehng exposure a nd nei,i.' screnti.fic Mernture. The MAH should perform tbe 
a ssessment of causality. an O/E analysis and provide all ca se lt.:'1rrn tiv•es within th.is revie\v. 
The MAH JS requ�tecl to c learlly state if cases identified usmg the MedDRA HL r"hulbus 
conditions'' fulfi] the definitions ofbullous pemplugoi.d or pemph:igus, a nd  group them 
a ccordi:ngly. 

Rapporteur assessment comment: 

Signal evaluation regarding pemphigus and pemphigoid 

The information in the section is from the previous signal eva luation comprising data from the MAH's 
databases for cl in ical trial data and the g lobal safety database as well as data from VAERS and EVDAS, 
and additionally a focused literature search. The signal evaluation did not give rise to concern regarding 
causality between admin istration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
and development of pemphigus or pemphigoid . The provided summary of the signal evaluation is 
acknowledged . As requested in the signal recommendation all new data from the same sources, DLP 17 
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June 2023, are submitted, presented, and assessed below. 

Response to RSI 

Table 15.4 Pemphigus and Pemphigoid 

Source of New 
Information 

Background 

Methods 
of 
Evaluatio 
n 

Results: 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied: PSUR Appendix 13.4 
o Retrieved: 27 
o New and Significant Safety Information: None (0) 

During the review period covered by this report, the MAH received a request from a 
Regulatory Authority followed by Responses to Queries (RTQ) to the preliminary Health 
Authority Assessment Report for this safety topic (EPITT ref. no. 19860). 
The Health Authority subsequently concluded that ' . . .  the current evidenceis insufficient 
to establish a causal relationship between Spikevax and pemphigus or pemphigoid'. 
Further, it noted: 

• The MAH for COVID-1 9 mRNA vaccine Spikevax (Moderna Biotech Spain, 
S.L.) should continue to monitor these topics in PSURs. 

• In the next PSUR (OLP 17 Jun 2023), the MAH should perform a review all new 
emerging data (which were not assessed in the current signal procedure) on 
pemphigus and pemphigoid (separately} after exposure to Spikevax, 
including data from clinical trials, post-marketing exposure and new scientific 
literature. The MAH should perform the assessment of causality, an O/E 
analysis and provide all case narratives within this review. 

• The MAH is requested to clearly state if cases identified using the MedDRA 
High level term (HL T) "bullous conditions" fulfil the definitions of bullous 
pemphigoid or pemphigus, and group them accordingly. 

Moderna GSDB was searched for all new cases reported from 18 Dec 2022 to 
17 Jun 2023 for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran using the previously established customized MedDRA SMQ 
(as detailed in PBRER#4). This also included the MedDRA HLT 'Bullous conditions.' 
There is no universal case definition for Pemphigus or pemphigoid, therefore MAH 
developed a working case definition (see Appendix 12.10). 
The Company causality assessment is provided utilizing the WHO-UMC causality a 
ssessment. 

Results for pemphigus and pemphigoid reports are summarized below. Refer to PSUR Appendix 12.10 for 
additional information, including summary of cases and events, case evaluations, and additional analyses. 

During the review period, the MAH retrieved a total of 118 new cases (120 events) included in the HLT of 
'Bullous conditions'; 95 cases were reported for elasomeran, 14 cases for elasomeran/imelasomeran and 
10 cases for elasomeran/davesomeran (Note: there is overlap of one report, as the following case#MOD-
2023-713419 was reported after elasomeran and elasomeran/imelasomeran), with 74 serious cases (74 
serious events), and no cases with a fatal outcome. There were 44 medically confirmed cases. The 
majority of cases involved females (76 cases, 64.4%) than males (35 cases, 29.7%); 7 cases did not 
include gender information. The mean age was 52.2 years (SD: 18.1) and median age was 53.0 years 
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(range: 19 to 94 years). For events associated with a known dose number (34 events), 17 (50%) had an 
onset of < 7 days (other than events on Dose-4, reported events > 7 days) from the time of vaccination 
on any dose. Of note, a total of 85 (70.8%) events were reported with insufficient information to 
determine dose number. 

All the 118 cases (120 events) were medically reviewed to identify potential cases of Pemphigus or 
pemphigoid and to differentiate them. There were 58 events reported as Blister, 42 events as 
Autoimmune disorder, 13 events as Pemphigoid, 3 events as Pemphigus, 2 events as Dermatitis bullous, 
one event as Immune-mediated adverse reaction, and one event as Acquired epidermolysis bullosa. 

Summary of cases identified for Pemphigus: 

A total of 3 cases with the reported PT of pemphigus were identified during the reporting period. The 
WHO causality was assessed as unlikely in two cases: A long latency (6 months or more) following the 
vaccination with elasomeran was noted in two cases. In one other case, insufficient clinical and laboratory 
details were provided for a detailed causality assessment (see Appendix 12.10). 

Review of the cases from HLT of Bullous Conditions did not identify any other relevant cases that fulfil the 
definitions of pemphigus. 

Summary of cases identified for Pemphigoid: 

A total of 13 new cases (13 events) with the reported PT of Pemphigoid were identified during the 
reporting period. Of these, 11 cases were reported for elasomeran and 2 cases for 
elasomeran/imelasomeran. There were no pemphigoid cases reported for elasomeran/davesomeran 
during the interval period. There have been no cases with a fatal outcome. There were 8 medically 
confirmed cases. Most cases involved males (6 cases, 46.2 %) compared to females (5 cases, 38.5%); 2 
(15.4%) cases did not include gender information. The mean age was 68.8 years (SD: 15.2) and median 
age was 69.0 years (range : 44 to 94 years). Of the 13 cases, 9 cases had a missing TTO and rest of the 5 
cases, no specific pattern was observed on TTO. Similarly, majority of cases had unknown dose (11 
cases, 11 events) and two cases with known dose were reported one each on Dose-2 and Dose-4. 

All 13 cases were medically reviewed using the MAH case definition criteria and were accordingly 
classified as: 'confirmed' for 2 cases; and 'possible' for 6 cases; 'unassessable' for 4 cases as these cases 
were lacking in sufficient clinical information details and supportive laboratory diagnostic information for 
pemphigoid. One another case was assessed as 'not a case' since the event reported as a pemphigoid 
occurred >3 months after vaccination, the laboratory findings for immune serology returned negative. 
Refer to Appendix 12.10. 

Out of the 13 cases reported during the reporting period: 

Summary of Reports on Elasomeran (1 1 cases): 

• There were 4 cases that were considered new onset cases based on the information provided. The 
WHO-causality in two (2) of these cases were considered as possible: Alternative etiology is suspected in 
this case as the concurrent medical history of chronic urticaria which could be suggestive of a potential 
underlying autoimmune disorder (predisposing risk factor); the second case with limited diagnostic 
confirmatory data for pemphigoid described event onset > 1 month in an 87-year-old (risk factor) patient 
who was receiving polypharmacy (bullous dermatitis is listed for Cordarone). The WHO-causality in one 
other literature case was deemed unlikely as the event of pemphigoid (onset >3 months post vaccination) 
was attributed to a preceding COVID-19 infection and not vaccine related by the authors. One case was 
assessed as not a case (described above). 

• Three cases described a flare-up of pre-existing pemphigoids. The WHO-causality was assessed as 
unlikely in two cases: the TTO in one case was >3 months after vaccination and in the other 140 days 
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post vaccination, and unassessable in one case where the latency information was unavailable for a 
complete case assessment. 

• In 4 other cases, the status of pemphigoid was unclear from the avai lable information.  The WHO
causal ity in  one case was assessed as possible in  a 94-year-old patient (advanced age is a risk factor) 
whi le the complete information regarding the patient's medical history, co-morbidities including COVID-19 
status and concomitant medications were unavailable, l imiting the causality assessment. The second case 
was deemed unl ikely related as the event onset was >6 months after vaccination. Two other cases were 
unassessable due to insufficient case information.  

Summary of Reports on Elasomeran/Imelasomeran (2 cases): 

• There was 1 case which was considered new onset case based on the information provided . The WHO
causal ity in  this case was considered as possible which described blisters affecting the soles of the feet 
(atypical presentation) in a 72-year-old patient with concurrent asthma (risk factor) and who 
concomitantly received spironolactone (risk factor; severe skin reactions including Stevens-Johnson 
syndrome, Drug Reaction with Eosinophil ia and Systemic Symptoms l isted) .  No confirmatory d iagnostic 
laboratory data (biopsy/Direct Immunofluorescence/serology) for pemphigoid were provided . 

• The WHO-causal ity assessment in one (1)  other case was unassessable due to lack of sufficient cl inical 
or diagnostic laboratory detai ls confirming diagnosis of pemphigoid, including information on medical 
history/comorbidities, concomitant medications were reported . 

There were no other relevant cases identified from the medical review of cases from the MedDRA H LT 
bullous conditions that fulfi l led the defin ition of pemphigoid (see Appendix 12 . 10).  

Discussion 

The MAH conducted a review of cases for pemphigus and pemphigoid in the GSDB, CTs data and in 
literature for the interval period covered by this PBRER (18 Dec 2022 to 17 Jun 2023) for elasomeran, 
elasomeran/ imelasomeran and elasomeran/ davesomeran .  

For the review period, a tota l of 3 cases (3 events) conta ined the reported PTs of pemphigus. The WHO
causal ity was unl ikely in 2 cases with onset of events >6 months fol lowing vaccination with elasomeran .  
One other case conta ined insufficient detai ls for causal ity assessment. There were no  cases with a 
reported fatal outcome. 

Overa l l ,  the observed post-marketing safety data from the cases contain ing relevant PTs of pemphigus 
revealed no new sign ificant safety information.  The events were genera l ly manageable in cl inic with 
appropriate treatment. 

For the review period, a tota l of 13 cases (13 events) contain ing the reported PTs of Pemphigoid were 
retrieved :  1 1  cases for elasomeran ( 4 new onset; 3 flare-ups, where the relevant information was 
avai lable) and 2 for elasomeran/imelasomeran (1 new onset) . 

Overa l l ,  in four cases (3 cases for elasomeran;  1 elasomeran/imelasomeran), the WHO-causal ity was 
assessed as possible. In these cases, a lternative etiologies provided a more l ikely explanation of the 
reported pemphigoid event such as involving concomitant usage of medications for which pemphigoid or a 
related dermatological event are l isted (e.g .  spironolactone, Cordarone, etc), having known pre-disposing 
risk factors including a history of a l lergy (e.g .  bronch ial asthma, having potential association with 
pemphigoid [24], underlying chronic autoimmune condition) or involving patients of advanced ages (>70 
years old).  In two of these cases, the confirmatory laboratory diagnostic information for pemphigoid were 
not provided . 
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Overall, the observed post-marketing safety data from the cases containing relevant PTs of Pemphigoid 
revealed no new significant safety information. There were no cases with a reported fatal outcome. 

No new significant safety information of relevance for this topic became available from the ongoing CTs 
for elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran during the period of this report. 

The clinical presentation of events in this reporting period was similar to that reported in the previous 
PBRER. Furthermore, while some cases had a plausible temporal relationship from time of vaccine 
administration to development of reported pemphigus or pemphigoid, no consistent or independent risk 
factors were identified in any of the cases that could support a causal association with administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information that would 
suggest a possible association between the evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in those reports does 
not differ from the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new and potentially 
important safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the medical topic of pemphigus/ pemphigoid reported in temporal association with 
the administration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not raise any 
safety issue of concern and the information provided does not support evidence of causality between 
elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure. The MAH will continue to 
monitor for events of pemphigus and pemphigoid using routine surveillance. The benefit-risk evaluation 
remains positive. 

Rapporteur assessment comment: 

Pemphigus and pemphigoid 

According to request the MAH has presented a review for the period 18 December 2022 to 17 June 2023 
presenting all new cases for pemphigus and pemphigoid registered in their clinical trial database, global 
safety database, and from the literature. The MAH has included the HLT "bullous conditions" in the search 
of cases, and has met the request about defining them, this by using a working case definition developed 
by the MAH; cases are presented by group as pemphigus or pemphigoid. Causality assessment is done 
according to the WHO-UMC criteria. Information on case definitions and narratives is thoroughly reported 
(PSUR appendix 12.10a-12.10e). Observed/expected analyses are presented too. 

Results 

A total of 118 cases (120 events) were retrieved from the latest period. By vaccine, 95 cases (80.5%) 
were reported for elasomeran. The gender distribution was 76 females (64.4%), 35 males (29.7%), 7 
(5.9%) of unknown gender. The age range was 19 to 94 years of age, median age 53.0 years. Only for 
34/120 (28.3%) events dose number was known. 

All 120 events were reviewed and grouped diagnostically; only 16 met the case definition for pemphigus 
or pemphigoid, hereof 3 events as pemphigus and 13 as pemphigoid. 

Pemphigus: Causality assessment of the 3 cases (3 events) of pemphigus was "unlikely" in two cases, 
and "unassessable" in one. 

Pemphigoid: Causality assessment of the 13 cases (13 events) was "possible" in 3 cases of new onset 
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and in 1 diagnostically uncertain. It was "unlikely" in 1 case of new onset, in 2 cases of flare-up of pre
existing pemphigoid, and in 1 of diagnostically uncertainty. And it was "unassessable" in 1 case of new 
onset, in 1 case of flare-up of pre-existing pemphigoid, and in 3 of diagnostically uncertainty. 

0/E analyses: Cumulative 0/E analyses through 17 December 2022 demonstrated observed numbers 
much below expected, for both overall numbers and for numbers by gender and age groups. The rates 
and the corresponding confidence intervals are all < 0.2. 

Literature: A new literature search has been performed. Despite that 27 papers were retrieved, the MAH 
did not find any new and significant information in these. 

Conclusion 

The MAH has provided a review for the latest period and has met all requests. The clinical presentation of 
cases, of which none fatal, and the low 0/E rates and corresponding confidence intervals do not raise 
concern. In accordance with the recent signal evaluation, the presented data do not indicate a causal 
association between pemphigus/pemphigoid and elasomeran, elasomeran/imelasomeran or 
elasomeran/davesomeran. 

2.2.4. Idiopathic inflammatory myopathy / Myositis 

Table 16.6 Idiopathic inflammatory myopathy /Myositis 

Signal evaluation Summary 
criteria 

Source On 12 Jan 2023, Moderna received a Health Authority request to perform for 
Spikevax (Moderna Biotech Spain S.L.): 

Background 

0 

0 

A cumulative review of all cases of IIM/myositis from all sources including, 
but not limited to, available data from CTs, scientific literature andpost
marketing exposure. 
Search strategy should include, but not be limited to the following PTs: 
Anti- melanoma differentiation associated protein 5 antibody positive, 
Anti-signal recognition particle (SRP) antibody positive, Anti-synthetase 
syndrome (ASS), Autoimmunemyositis, Dermatomyositis, Focalmyositis, 
Idiopathic inflammatory myopathy, Immune mediated myositis, 
Inclusion body myositis, Juvenile polymyositis, Lupus myositis, Myositis, 
Necrotizing myositis, Orbital myositis, Overlap syndrome, Polymyositis. 
The discussion should include considerations on whether the identified 
cases of IIM/myositis are considered "new onset" or "flare". The MAH 
should use a OLP as recent as possible. 

Idiopathic inflammatory myopathies, also referred to as (autoimmune) myositis or 
autoimmune myopathies, are a group of autoimmune disorders with a 
heterogenous and specific spectrum of muscular and extra-muscular involvement. 
Idiopathic inflammatory myopathies classifications vary but the main subtypes 
include dermatomyositis (DM), polymyositis (PM), immune-mediated necrotizing 
myopathy and inclusion body myositis (IBM). Forms of IIM that share features with 
other connective tissue diseases are referred to as overlap myositis. These include 
Anti-synthetase syndrome. Idiopathic inflammatory myopathies are rare conditions 
(DM/PM annual incidence 0.4-4 cases per 100,000 patients) more common in 
women and people of Black ethnicity. The usual onset age of PM is between 45-60 
years while DM shows a bimodal age distribution (5-15 and 45-60 years). 
Patients with IIM typically present with progressive symmetric proximal weakness 
that may manifest as difficulty rising from cha irs, climbing sta irs, or combing one's 
ha ir. Patients with DM also show typical skin lesions (heliotrope rash, shawl sign, 
Gottron papules, mechanic's hands) while those with ASS experience a variable 
combination of myositis, arthritis, Raynaud phenomenon, mechanic's hands, and 
interstitial lung disease. 

Diagnosis of IIMs is ba sed on muscle biopsy (gold standard), clinical signs, serology 
(autoantibodies), laboratory parameters (e.g., creatine kinase), electromyography 
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Methodology 

(EMG) and/or magnetic resonance imaging (MRI). Therapeutic management is 
based on immunomodulating and immunosuppressive agents: corticosteroids, 
methotrexate, mycophenolate, tacrolimus, azathioprine, rituximab, Vig. 

About 50% of treated patientsexperience long-term remission. The 5-year survival 
rate is around 75%, with causes of death linked to generalized weakness, 
dysphagia/undernutrition, respiratory failure, or infections. 

IIMs are associated with both genetic factors (certain HLA subtypes) and 
environmental triggers such as drugs, infections, UV light, vitamin D deficiency, 
smoking and cancer. SARS-CoV-2 infection has been linked to a viral myositis 
attributable to direct myocyte invasion or induction of autoimmunity. COVID-19-
induced myositis may vary in presentation, from typical dermatomyositis to 
rhabdomyolysis, and a paraspinal affliction with back pain. The pathophysiology of 
IIM is complex with various pathways: DM isa complement-mediated 
microangiopathy leading to destruction of capillaries, distal hypoperfusion and 
inflammatory cell stress on the perifascicular regions, while PM is characterized by 
cytotoxic CDS-positive T-cells which clonally expand in situ and invade muscle 
fibresexpressing the major histocompatibility complex (MHC)-1. An autoimmune 
response to nuclear and cytoplasmic autoantigens is detected in 60-80% of patients 
with PM/DM. The autoantibodies involved in IIM are divided into myositis-specific 
autoantibodies (MSA), which are found primarily in patients with IIM, and myositis
associated autoantibodies (MAA), which are shared with other connective tissue 
diseases. Target antigens of MSA include the nuclear antigens Mi-2a, Mi-213, SAEI, 
NXP2, MDAS, cN-IA and TIFly and the cytoplasmic antigens Jo-1 PL-7, PL-12, EJ, OJ, 
SRP, and further tRNA synthetases. 

rrarget antigens of MAA are the nuclear antigens Ku, PM-Scl75, PM-ScllO0 and the 
cytoplasmic antigen Ro-52. 

rl"hese antibodies are important markers of dia gnosis and prognosis a nd guide 
therapeutic management of IIM. For instance, anti-MDAS antibodies are associated 
with a form of DM with a poor prognosis, while anti-Jal antibodies are found in ASS. 

The MAH's clinical database and the GSDB were queried for valid case 
reports of IIM/myositis received from HCP, HA, consumers, and literature, 
worldwide, for elasomeran, and for both bivalent vaccines 
(elasomeran/imelasomeran and elasomeran/davesomeran) using the 
following below criteria: 

o Clinical Trial Data: Three Moderna sponsored clinical studies (mRNA-1273-
P203, mRNA-1273-P204 and mRNA-1273-P301) were queried as part of the 
response to the agency's request for information. For study mRNA-1273-
P203, the data cutoff was 27 Jan 2022; for mRNA-1273-P204, the data cutoff 
date was 21 Feb 2022, and for mRNA-1273-P301, the data cutoff date was 
04 May 2021. 

o External Databases: VAERS and EVDAS were reviewed for the list of PTs: 
Anti- melanoma differentiation associated protein 5 antibody positive, Anti
SRP antibody positive, Anti-synthetase syndrome, Autoimmune myositis, 
Dermatomyositis, Focal myositis, Idiopathic inflammatory myopathy, 
Immune-mediated myositis, IBM, Juvenile polymyositis, Lupus myositis, 
Myositis, Necrotizing myositis, Orbital myositis, Overlap syndrome and 
Polymyositis. 

o Review of the Pharmacovigilance Database: The MAH GSDB was queried for 
valid P, HA, consumers, and litera ture, worldwide, for elasomeran, and for 
both bivalent vaccines(elasomeran/imelasomeran and 
elasomeran/davesomeran) as of 17 Dec 2022, using the following PTs: 
"Anti- mela noma differentiation associated protein 5 antibody positive, 
Anti-SRP antibody positive, ASS, Autoimmune myositis, Dermatomyositis, 
Focal myositis, Idiopathic inflammatory myopathy, Immune mediated 
myositis, IBM, Juvenile polymyositis, Lupus myositis, Myositis, Necrotizing 
myositis, Orbital myositis, Overlap syndrome, Polymyositis". 

o Literature search review: A focused literature search and review was 
performed using PubMed cumulative till 17 Dec 2022. Multiple search 
strategies were used to identify to Pemphigus and Moderna COVID-19 
vaccines. 
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Results Clinical Trial Data: 

mRNA-1273-P203 Studv (Cutoff date: 27 Jan 2022): 

No participants were identified who reported the treatment-emergent AEs of 
Myositis related terms via unsolicited reporting. 

mRNA-1273-P204 Studv (Cutoff date: 21 Feb 2022) :  

No participants were identified who reported the treatment-emergent 
AEs of IIM/Myositis-specific terms. 

mRNA-1273-P301 Studv (Cutoff date: 04 Mav 2021 l :  

Only one participant - who received placebo wasidentified who 
reported the treatment-emergent adverse event of IIM/Myositis-specific 
terms via unsolicited reporting. She is a 55-year-old female who received 
placebo and reported the event of "Myositis" (right shoulder muscle 
inflammation) 27 days after the first placebo dose and 1 day prior to second 
placebo dose. 

It was a mild non-serious event that lasted for 76 days, it was deemed not 
related and the participant recovered. 

External Databases: 

o VAERS: Overall, there is no disproportion observed in VAERS. There wa s 
minor disproportion observed in EVDAS with Focal myositis (1.15) and 
Autoimmune myositis (1.03) which did not trigger any significance in 
overall Myositis related EB05 scores. 

Review of the Pharmacoviailance Database: 

Cumulatively, through 17 Feb 2023, there were 295 (306 events) reported cases, 
of which 164 cases (149 serious events) were considered serious with 
IIM/Myositis related events after receipt of elasomeran. There were two cases 
with two non-serious events reported after elasomeran/imelasomeran and no 
cases reported after the elasomeran/davesomeran. Of the 295 cases reported 
after elasomeran, 151 (51.2%) cases were medically confirmed and three had a 
fatal outcome (one case [ ] was identified as a fatal case during 
medical review. The reported outcome for the event of "dermatomyositis" was 
�'unknown" and the reported cause of death was "gastrointestinal hemorrhage 
and anti- MDA-5 antibody positive interstitial pneumonia" 9 months after 
vaccination). Of the 295 reports, 62.0% (183) were females and 36.6% (108) 
were males; gender information was missing for 1.4% (4) cases. The mean age 
was 51.5 years (SD: 17.0), and the median age was 51.0 years (range 17.0 to 
91.0). The reporting of these events is consistent with the known natural history 
of IIM/ Myositis events with more cases reported in women and in the older age 
groups with 51.5% of cases in individuals >50 years of age. 

According to epidemiological studies conducted on these rare and diverse 
events, there is a female preponderance for IMM/Myositis (specifically for 
dermatomyositis and polymyositis) and a higher prevalence among older age 
group. 

rrhere was only one (0.3%) case report among adolescents 12-17 years of age. 
No unusual pattern was identified based on age and gender. 

Confoundersfor IIM/Myositis: Cumulatively, of the 291 cases, 35.4%(103) 
had at least one confounder, 57.0% (166) had extremely limited information 
and so the lack or presence of a confounder could not be determined, and 7.6% 
(22) cases did not report a medical condition or concomitant medication that 
were confounders. Most of the non- literature cases were missing critical 
information such as diagnostic evaluation, treatment, and clinical course needed 
to make an informed case classification and WHO causality assessment. Given 
that IIM has many causes, the list of confounders was extensive and included: 
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1) age 2) infections including EBV, hepatitis, SARS-CoV-2; 3) autoimmune 
disease such as giant cell arteritis, Sjogren, mixed connective tissue disease, 
scleroderma, myosclerosis, Crohn's, ulcerative colitis, multiple sclerosis 
(MS), polymyalgia, fibromyalgia, (and specifically for just cutaneous findings, 
lupus erythematosus, 17 psoriasis); 4) rhabdomyolysis; 5) medications such 
as lipid-lowering drugs (statins, ezetimibe), alcohol (long standing use), 
immune checkpoint inhibitors, glucocorticoids, anti-malarial drug 
(hydroxychloroquine), antiretroviral drugs, chemotherapy; 6) endocrine: 
hypothyroid and diabetes and 7) others: malignancy, neuropathy. 

EULAR/ ACR classification criteria and WHO-UMC Causality: Overall, there 
were 8 fatal cases of which 7 cases were from regulatory authority and 1 was 
spontaneous case. All the patients reported a fatal event were �66 years of age 
and majority of them were female (6) compared to males (2). Review of these 
8 fatal cases with case definition, identifies most of them as Unassessable (6), 
followed by Unlikely (1) and Possible (1). Evaluation of the 291 cases with at 
least one IIM/myositis-specific event after elasomeran cumulatively through 17 
Feb 2023 was conducted using the EULAR/ACR classification criteria . 

Evaluation of the spontaneous reports, particularly, the non-literature cases, 
was challenging because most of them had limited available data; information 
regarding the characteristics of the events e.g., "myositis", clinical 
examination to assess muscle weakness and skin manifestation, results 
(including the value) of la boratory measurements ( e.g., muscle, liver enzymes 
and myositis antibody panel), whether a biopsy was performed and results if 
done were not available. Additionally, the reports also lacked medical history, 
concomitant medications, detailed evaluation including tests to exclude other 
etiologies (e.g., infections, malignancy workup), treatment and clinical course. 
Review of the 295 cases, also revealed that PT of "Myositis" was applied to a 
heterogenous group of symptoms that were unrelated to IIM, such as expected 
reactogenicity, aswe I as vaccination-rela ted events like injection site pa in and 
swelling, possibly extensive limb swelling, COVID-19 arm etc. 

rrhe EULAR/ ACR classification wasnot applied to the nine case reportsthat noted a 
flare after elasomeran of their prior diagnosis of IIM, as they were already 
considered casesof IIM/Myositis. There were also 4 reports that were excluded 
from the case evaluation as the TTO of the events were reported before 
administration elasomeran. Of the remaining 282 cases, four case report were 
classified as "definite" IIM, five cases as "probable", 34 cases as "Not a case", 
and 239 cases as "Unassessable". As mentioned above, the vast majority of 
the reports lacked critical information needed to evaluated cases according to 
the established IIM case classification, as well as to establish causality 
according to the WHO causality assessment. Information regarding the clinical 
course of the event of "myositis", clinical examination to assessmuscle 
weakness and skin manifestation, results (including the value) of laboratory 
measurements including muscle, liver enzymes and myositis antibody panel, 
and whether a biopsy was performed, and results were not provided. 

Of the nine cases that noted experiencing a flare of IIM/myositis after 
elasomeran, causality was assessed as "Possible" for three cases because there 
was limited data regarding their baseline status of IIM, whether they were on 
treatment and whether they stopped treatment before vaccination as well as 
the lack of clinical evaluation including la bs to establish the diagnosis of a flare. 
rrhree cases were assessed as "Unassessable" due to very limited available data 
including dose number and TTO, important to establish a temporal association to 
ela someran vaccination. The reports are also missing information to accurately 
assess causality such as baseline status of condition, concomitant 
medications, dia gnostic evaluation, treatment, and clinical course. One case was 
assessed as "Unlikely" because he also reported COVID-19 pneumonia around 
the time of reported IIM/myositis events and there are reports that 
infectionsincluding SARS-CoV-2 can cause IIM/myositis and two cases were 
deemed as "Not a case" of IIM/myositis flare. 

Cases Who Received a Booster with elasomeran/imelasomeran: 
Cumulatively, through 17 Feb 2023, two non-serious cases were reported after 
receipt of a booster with elasomeran/imelasomeran with only two non-serious 
IIM/myositis events. Only one case had enough data reported to assess the dose 
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and TTO, the event was reported five days after Dose 5. Both cases had very 
limited available data and lacked the critical information needed to perform an 
informed IIM case classification and causality assessment. Information 
regarding the quality of the reported "myositis", clinical examination toassess 
muscle weakness and skin manifestation, results (including the value) of 
laboratory measurements including muscle, liver enzymes and myositis 
antibody panel, whether a biopsy was performed and results if done as well as 
detailed evaluation including tests to exclude other etiologies (e.g., infections, 
malignancy workup), medical history, and concomitant medications are not 
provided. Both cases were deemed "Unassessable" by the modified EULAR/ACR 
classification criteria and causality was also "Unassessable" by WHO-UMC causa 
lity criteria. 

Literature search review: Five hundred and twenty articles were identified. The 
title and abstracts were reviewed and after exclusion of articles that discussed 
COVID-19 disease or its impa ct on IIM/myositis, effect of the pandemic on 
IIM/myositis, therapeutic approaches for treatment of IIM/myositis, case 
reports/series, review articles and studies that did not include elasomeran, 34 
articles underwent an in-depth full length text review. A critica I analysis of the 34 
articles was performed, identifying only 16 articles rega rding ela someran and 
IIM/myositis and 5 articles describing COVID-19 vaccination (other than Moderna 
vaccine). The other 13 articles were general articles describing COVID-19 
associated myopathy. The 16 articles with elasomeran and IIM/Myositis were 
case reports/series describing 19 cases with IIM/myositis-specific events. These 
case reports have important limitations including lack of a comparison group, 
lack of ability to genera lize, no possibility to establish cause-effect 
relationship, possibility of over- interpretation, selection bias, and recall bias. 
Evaluation of those published literature reports do not support a causal 
relationship between IIM and elasomeran. 

Conclusion: Overall, the published data currently does not support an association 
between Myositis and elasomeran or elasomeran/imelasomeran and 
elasomeran/davesomeran. 

Discussion rro date, there is no definitive evidence to demonstrate association between 
receipt of elasomeran and IIM as there is no clear biological plausibility. 
Idiopathic inflammatory myopathies like all autoimmune diseases, is a complex 
disorder and, most likely, multiple factors including genetic, immunological, and 
environmental ones in combination all play a role in its development. Although 
much is known about the pathologic processes present in this group of disease 
and that the clinical and histopathologic distinctions between these conditions 
suggest that different processes underline each of the inflammatory myopathies, 
the pathogenesis is poorly understood, and the precise cause of IIMs remains 
unknown. Additionally, although there have been case reports of IIM occurring 
after other vaccines including those against viruses (hepatitis B, influenza, 
smallpox, mumps, rubella, and poliomyelitis) or bacteria (Mycobacterium 
tuberculosis, Clostridium tetani, Corynebacterium diphtheria and Bordetella 
pertussis), mostly, any connection between the immunization and autoimmune 
reaction was temporal and the exact pathogenesis still unknown [60] [61] [62] 
[63] .  
Overall, the observed to expected rate ratios for IIM using post-marketing data 
and expected incidence from Sweden, reported no increase in the rate ratios. 
However, the age and gender stratified analyses, using 7-day risk window 
reported an increased rate ratio in females 25-49 years. As the background 
incidence was based on cases identified as IIM compared to the observed cases 
identified using PTs not restricted to IIM, there is possible overestimation of the 
rate ratio. Hence, the results of the observed to expected analyses should be 
interpreted with caution. 
In the P203, P204 and P301 CTs, no participants who received mRNA-1273 
reported an IIM/myositis-specific event. Post-marketing data showed a 
geographic disproportion in the origin of reports of IIM/myositis-specific events 
with majority of reports originating from EEA (55.9%). The distribution of 
reports by age and gender is consistent with limited available data on the 
epidemiology of IIM; there were no unusual patterns identified based on age, 
gender, doses administered and medical history. The most frequently reported 
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Conclusion 

coreported PTs by cases with IIM/myositis-specific PTs were consistent with 
reactogenicity events. Medica l review of the cases revea led that PT of "Myositis" 
was applied to a heterogenous group of symptoms that were unrelated to IIM, 
such as expected reactogenicity, as wel l as vaccination-related events l ike 
injection site pain and swel l ing, possibly extensive l imb swel l ing, COVID-19 arm 
etc. 
A focused l iterature review identified literature articles that only described case 
reports/case series of IIM/myositis after COVID-19 vaccination .  Case reports 
and case series are l imited for many reasons including lack of a comparison 
group, lack of abil ity to generalize, no possibil ity to establish cause-effect 
relationsh ip, danger of overinterpretation, publication bias, reca l l  bias and 
retrospective design. These studies cannot establ ish a causal  relationship and 
support the need for well-designed prospective and longitudinal studies to 
study. Additional ly, the pathogenesis of IIM is complicated and not wel l -defined 
and the exact pathogenesis of reports of IIM occurring after vaccines is sti l l  
unknown. 
rT"he total number of reports of IIM/myositis related events included in the MAH 
GSDB can be considered very low in relation to the number of people who have 
received COVID-19 vaccines to date (as of 17 Feb 2023, 1,347, 109,306 
elasomeran doses have been distributed with 79 1,426,717 doses elasomeran 
administered). The reporting rate of IIM/Myositis related events elasomeran is 
0.4 events per 1 mi l l ion doses admin istered . 
Based on the ana lysis of a l l  avai lable safety data as of 17 Feb 2023, the MAH 
considers that there is insufficient information to establ ish a causal  relationship 
between the administration of elasomeran and the development of IIM/ 
myositis. No new or emerging safety concern was identified . 
Overa l l ,  based on the analysis of a l l  avai lable safety data as of 17 Feb 2023, 
the MAH considers that there is insufficient information at this time to establ ish a 
causal  relationship between the administration of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran and the 
development of IIM/Myositis. 

rT"he observed to expected analyses within 7-day risk window, using background 
incidence from Sweden and the UK showed an increased rate ratio in females 
25-49 years old. However, there was no increase in rate ratio using the 
background incidence from Spain.  As mentioned, myositis cases as reported in 
the GSDB la ck medical history, concomitant medications and other cl inically 
relevant information to assess the validity of the case, thus l imiting the 
interpretation of the observed to expected analyses. 

rrhe MAH considers that this health authority va l idated signal is refuted and no 
change to the reference safety information, labeling or risk management plan 
is required . The benefit-risk profi le of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran continues to be positive. 

Given the increased report of IIM/myositis-specific events among females 
aged 25-49 years of age, the MAH wil l  monitor IIM/myositis related events 
closely through enhanced signa I detection activities. Idiopathic inflammatory 
myopathies /Myositis wil l  be included a s  a topic of interest in the MAH' Signal 
Management Process. Additionaly, given the conflicting results and l imitations of 
the observed to expected ana lyses, the MAH wil l  assess myositis in a n  ongoing 
PASS study using US claims data (mRNA-1273-P903). The evaluation in the 
PASS study, wi l l  enable the MAH to mitigate the concerns of case definition by 
using the same case definition for observed and expected cases, also it wil l  
min imize the confounding factors using self-control led risk analysis. The results 
of systematic evaluation of myositis in the ongoing PASS study wi l l  be 
submitted with the final  study report in Jun 2023 . Please refer to PSU R  Section 
8 for results from the PASS study. The PRAC final assessment report received 
on 12 May 2023, provided the fol lowing adopted recommendations: 

Having considered the avai lable evidence, including from the cumulative 
review performed by the MAH, the PRAC has agreed that a causal  association 
between COVID- 19 mRNA vaccine (nucleoside-modified) elasomeran and 
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myositis cannot be concluded at present. No update to the product information 
and/or the risk management plan is wa rra nted. 

rrhe PRAC has agreed that the MAH of COVID-19 mRNA vaccine (nucleoside
modified) Spikevax (Moderna Biotech Spain, S.L.) should continue to monitor 
IIM/myositis and their flares through routine pharmacovigilance in the 
upcoming PBRERs. Any relevant new cases (including those reporting 
rechallenge information) and scientific literature on possible pathogenic 
mechanisms should be presented. 

rThe MAH should include and follow-up on IIM/myositis in the final study report 
of EU PASS study mRNA-1273-P904 to be submitted in Dec 2023. 

Rapporteur assessment comment: 

A signal evaluation comprising data from the MAH's databases (clinical trial database and global safety 
database) with DLP 17 February 2023, data from VAERS and a focused literature search was performed. 
The signal evaluation did not give rise to concern regarding causality between administration of 
elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran and development of IIM/myositis. The 
provided summary of the signal evaluation is acknowledged. Data submitted as requested in the signal 
recommendation is presented and assessed below. 

Response to RSI 

PSUR table 15.3 Idiopathic Inflammatory Myopathies (IIM)/Myositis 

Source of New 
Information 

Background 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied: PSUR Appendix 13.4 
o Retrieved: 48 
o New and Significant Safety Information: None (0) 

In response to a request from a Health Authority on 12 Jan 2023, the MAH performed 
a signal evaluation for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran regarding IIM/myositis. The Health Authority agreed with 
the MAH's assessment that a causal association between Modern COVID-19 mRNA vaccine 
and myositis could not be concluded. The following were further requested by the Health 
Authority: 
• The MAH should continue to monitor IIM/myositis and their flares through routine 
pharmacovigilance in the upcoming PSURs. Any relevant new cases (including those 
reporting rechal/enge information) and scientific literature on possible pathogenic 
mechanisms should be presented. 

• The MAH should include and follow-up on IIM/myositis in the final Study report of EU 
Post authorization safety study (PASS) mRNA-1273-P904 to be submitted in Dec 2023. 
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Methods of 
Evaluation 

Results : 

In 2017, European League Against Rheumatism/American College of Rheumatology 
(EULAR/ACR) developed and validated classification criteria for IIMs and their major 
subgroups. The EULAR/ACR criteria employ easily accessible and operationally defined 
elements including age, muscle weakness, skin/other clinical manifestations, laboratory 
measurements, and muscle biopsy features for the classification of "definite", "probable", 
and "possible" IIM. The MAH adopted the EULAR/ACR criteria for classification of IIMs, 
and given the nature of spontaneous reports, added two categories: 
• "Unassessable" for case reports lacking critical information needed to complete IIM 
case classification (e.g., lack of data on objective signs of weakness, skin 
manifestations, myositis antibody panel, liver or muscle enzymes, muscle, or skin 
biopsy results); and 
• "Not a case" for case reports that do not meet the EULAR/ACR "definite," "probable," 
or "possible" classification and clearly have an alternate diagnosis for the reported 
events. 
The Company causality assessment is provided utilizing the WHO-UMC standardized 
case causality assessment. 

Results for IIM/myositis are summarized below. Refer to PSUR Appendix 12.9 for additional information, 
including summary tables of cases and events, case evaluations, and additional analyses 

The MAH performed an updated review of reports received after 17 Feb 2023, the DLP of the signal 
evaluation, to cover the period 18 Feb 2023 through 17 Jun 2023, the DLP of PBRER #5. During this 
period, the MAH received 17 cases (16 serious) of IIM/myositis. No cases had a fatal outcome. There 
were 7 medically confirmed cases. (Note: Medically confirmed case reports are reports provided by a 
medically qualified patient, friend, relative or caregiver of the patient. In the same way, where one or 
more suspected ARs initially reported by a consumer are subsequently confirmed by a healthcare 
professional, the ICSR should be considered medically confirmed.) The majority of cases involved females 
(11 cases, 64.7 %) compared to males (6 cases, 35.3%). The mean patient age was 54.6 years (SD: 
11.9) and median age was 57.0 years (range: 31.0 to 71.0 years). The reporting of events is consistent 
with the natural history of IIM/myositis which occurs more commonly in women and in the older age 
groups. 

Of the total 17 cases, 14 cases (13 serious) with 15 events (11 serious) were reported for elasomeran 
and 3 serious cases (3 serious events) were reported for elasomeran/imelasomeran. There were no cases 
reported for elasomeran/davesomeran. , and are serious cases 
with elasomeran with non-serious IIM events reported. 

Most reports were from regulatory authorities (13, 76.5%), followed by spontaneous reports (3, 17.6%) 
with one (5.9%) report originating from the literature (non-study report). Most of the cases were 
received from the EEA (9 cases, 52.9%), followed by the United Kingdom and United States (3 cases, 
17.6% from each). 

Dose number and TTO could not be determined for 12 of the 18 events and given the low case/event 
counts, no meaningful pattern in dose number or TTO was appreciable. 

Out of the 17 cases identified in the reporting period, 9 were unassessable, 4 were unlikely, 3 were not 
cases of IIM (note however, ••••••• indicated potential rechallenge), and 1 case -

- was a possible case of IIM according to the modified EULAR/ACR criteria adopted by the MAH. 

The MAH considers ••••••• and ••••••• as relevant new cases (including those 
reporting re-challenge information) to present as requested by the Health Authority. 

(WW Identifier 
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case concern ing a 71 -year-old female reported to have no significant medical h istory, who started having 
gradual onset of proximal lower extremity weakness 2 weeks after the second dose of mRNA- 1273 
COVID-19 vaccine. Over the next 9 months, she reported persistent weakness and leg pa in .  Blood work 
revea led aspartate aminotransferase 126 unit/L, normal alanine transaminase, creatinine kinase level 541 
IU/dl, and a positive Antinuclear Antibody test. The patient was evaluated by outpatient rheumatology 
and found to have objective proximal muscle weakness. Electromyography and nerve conduction study 
reportedly showed evidence of myopathic disease. She was admitted for inpatient workup and found to 
have proximal muscle weakness with preservation in dista l muscle groups. A routine myositis antibody 
panel was negative. Brain, cervica l, and thoracic Magnetic Resonance Imaging (MRI) showed findings that 
were chronic and not compatible with her symptoms. Muscle biopsy revea led frequent necrotic muscle 
fibres undergoing myophagocytosis and patchy endomysial macrophage, which supported the diagnosis 
of immune-mediated necrotizing myopathy. Given the high association of immune-mediated necrotizing 
myopathy to underlying malignancy, computed tomography of the chest, abdomen and pelvis was 
performed which did not show malignancy or metastatic disease but did show a mildly thickened 
endometrium.  Endometrial biopsy could not be performed due to cervical stenosis, and the patient 
declined colonoscopy for colon cancer screening. She had persistent muscle weakness despite being on 
high-dose prednisone for a month . Intravenous immune globulin (IVIG) and rituximab were added as 
steroid-sparing agents, and the patient continued to be monitored closely. According to the authors 
malignancy was not completely excluded given the patient's refusal to undergo further colonoscopy and 
endometrium biopsy. 

MAH Comment: Based on the temporal association, cl inical presentation, high Creatinine Kinase, 
positive Antinuclear Antibody (presumably anti-Jo- 1), and muscle biopsy results, this is assessed as a 
possible case of IIM.  Based on the confounding possibi l ity of associated malignancy, this case is 
considered possible according to WHO causality assessment. 

{WW Identifier ) is a regulatory 
authority case from a consumer of a 56-year-old male, with diabetes and asthma, and COVID-19 (SARS
CoV-2) infection 54 days after receiving the second dose of the CHADOXl/NCOV- 19 vaccine, who 
experienced first episode myositis 44 days after dose 1 CHADOXl/NCOV- 19, and a second episode of 
myositis 72 days after elasomeran as third vaccination. The patient experienced sharp pain  in the muscle 
of the upper arms for which he went for physiotherapy and after about 6 weeks was recommended to 
have steroid injection.  Patient had loss of strength in both arms. No further information regarding risk 
factors, relevant medical h istory, concurrent conditions, investigations, and additional treatment received 
were provided . The outcome of myositis was reported as not recovered. 

MAH Comment: While the events were reported as myositis, the cl in ical  presentation is inconsistent with 
myositis, l ikely representing reactogenicity events occurring after vaccine interchange. Additionally, this 
report is heavily confounded by the reporting of the first episode after dose 1 of the CHADOXl/NCOV- 19 
vaccine, as wel l  as the reported COVID-19 (SARS-CoV-2 infection) 54 days after dose 2 of the 
CHADOXl/NCOV- 19 vaccine. This is not considered a case of IIM.  

Discussion 

In this reporting period, while some cases had a plausible temporal relationship from time of vaccine 
administration to development of reported IIM, no consistent or independent risk factors were identified 
in any of the cases that would support a causal association with administration of elasomeran, 
elasomeran/imelasomeran. or elasomeran/davesomeran .  

A focused literature review d id  not identify articles that provided any new information on possible 
pathogenic mechanisms on the occurrence of IIM. 

Conclusion 
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Evaluation of the data during this reporting period did not provide any new safety information that would 
suggest a possible association between the evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, or elasomeran/davesomeran. Information presented in those reports does not 
differ from the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran .  There was no published clinical literature that described new and potentially 
important safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the medical topic of IIM/myositis reported in temporal association with the 
administration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran, did not raise any 
safety issue of concern and the information provided does not support evidence of causality between 
elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure. The MAH will continue to 
monitor events for IIM/myositis using routine surveillance and present new relevant cases in PBRERs. The 
benefit-risk evaluation remains positive. 

As per request from a health authority, the MAH will include myositis as an AESI for the final study report 
for the EU PASS study mRNA-1273-P904 to be submitted in Dec 2023 . 

Rapporteur assessment comment: 

According to request, the MAH has presented information on new cases regarding IIM/myositis for the 
latest period 18 February 2023 through 17 June 2023 with data from the MAH's global safety database; 
previous data on IIM/myositis were presented in the recent signal evaluation with DLP 17 February 2023. 
Furthermore, a new literature search has been performed . Despite that 48 papers were retrieved, the 
MAH did not find any new and significant information in these. 

The MAH has categorized cases as diagnostically "definite", "probable", or "possible" according to the 
EULAR/ACR classification criteria for IIM and their major subgroups. The MAH has, though, added 
"unassessable" and "not a case" as two extra categories. Causality assessment is done according to the 
WHO-UMC standardized case causality assessment. 

Results 

In the period 18 Feb to 17 Jun 2023 there were 17 cases of IIM/myositis. Of these 16 were serious, no 
fatal outcome. The gender distribution was 11 females (64.7 %) to 6 males (35.3%) . The median age 
was 57.0 years, and the age range was 31 .0  to 71 .0  years. Of the 17 cases, 14 were reported for 
Elasomeran, 3 for elasomeran/imelasomeran, 0 for elasomeran/davesomeran. 

Categorised according to EULAR/ACR only 1 of the 17 cases (5.9%) was defined a possible case, the rest 
comprised 9 unassessable, 4 unlikely, 3 not cases of IIM and hence overall a poor diagnostic certainty. 
Likewise, there is no indication of a certain pattern regarding dose number and TTO, as this information 
was unknown for 66.7% of the events. 

Conclusion 

The total of 17  cases of IIM/myosotis in the latest reporting period were reported to occur more 
commonly in women and more in patients > 50 years of age. This matches the natural history of 
IIM/myositis. Some of the cases had a plausible temporal relationship from vaccination to reported IIM, 
nevertheless only a single case was found of possible diagnostic certainty and WHO-UMC possible. 

The findings from the global safety database do not raise new concerns. Furthermore, the MAH's 
literature review did not identify new information on possible pathogenic mechanisms on the occurrence 
of IIM, or other aspects that would raise concern. On basis of the present information IIM/myositis should 
be monitored by routine surveillance. 
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2.2.5. Sensorineural hearing loss ( ongoing) 

Table 1 6. 7 Sensorinem·al hearing (o.,., 

Siignal e,-aluation Summary 
cTiteria 

Source There ha ,ce been multiple evaluations conducted on tbe medica I topic of se11so1-ii11eural 
bearing loss (SNHL) due to requests from bealth a uthorities, a s  well a s  n1temal 
evaluation through the s:igna l  detection pmces,s for heam1g foss since Jun '.W2: l .  
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Signal eYaluation 
criteria 

Summary 

• 01  Jun 2 0 H : Tire s:igual"Deafu.ess" was e,;,'<!luated a11d refuted. 
• 06 Jul 2 0 21 :  PRAC a greed ,:v,th tlu.s decisi.011 m the Assessment Report of 

M SSR5 meut:ion:ing the follo.,,,ng: 

ZS 

loss 

on the },l.AH·£ com:lu.sion that availabl2 
ablish a causalas • • • • • • • 
ccinelvfoderna. Th 

• 28  :\far 2 022 :  Sudden hea:m1g losS\vas :rev1ewed mterna lly a s  a safety topic 

• 

• 
• 

• 

EVDAS results o f DLP 2 8  Feb 2022 . 

14 Se1J 2 0 2 2  . . ..... <u.11,•.i"-."''--' 

top K review triggered 
on its website. 

e·vidence to consider 

. ''ities . 
e.altb CaJJ<1 da , the 

sed :in the RTQm,pa 
were ..... '-'"'·"uuiy re-a :s;ses 
f the French Healthcar 

19 Sep 2022 :. Closed ,vith follo,,,-:ing condus1011: 
"Based on ,, '"'"'�'"""""'"" the 1\1.AH consid,ers that there 

an inc1'€!ased 
vaccination ·with SPIKEV.A-"'Y. The }J.Alh1•ill continue to 

evaluate fh,ese events routine survei! lance. 
• On 2 2  Dec 2022 : PRAC tbe MAH to a ddress the topic "Hearmg 

wa s a ddressed ,;,,ith following 
co111.dus10ns: 

continu€ to bl!? monitored 
activities .. 1Vo ,,., .. , . ..,,,, . ., to 

at this timfl .. 
1 1  :\fa y 2023: PRACcoufiinnedthat tbe.re is not sufficie11t eviidence to establisl.1 
a causalassociatiion.bet,,.,ee:1.1elasom.enm a nd sudden hea:ri.ng loss mentioning 
the fo Ilown1g: 

the <"'vit1m'tr,:, the MAH is not 
causal association berween elasomera 

the any 
cwnulatiw casm and did not state whether 

,un 
. ,, ti 

_ BC case definrhc,n 
that can be considf!.r,ed as 'index cas€s . 

• 2 2  J uu 2023 :. PR.A.C me11t:ioned the follo,,in 



Siignal evaluation 
criteria 

Background 

Summary 

"Follol1,1ngreviB'.1' of additional data submitted by the 1i1AH in response to RSI, 
thG PRAC Rapport<Jlu·cw1sidfff'S that a cazu;a/as,sociatfrm benwwn hGaring loss 
and Sp.ilr:!Zl·'GX cannot cwr,;mt(r be established .. No furth'1r actions bq;i·ond 
routine PV phannacovigilanc2 ore required .. '" 
TGA RTQ Reque,;;t f1u ReYie-n-· of  Signal S'.'\t:IL: 
TGA's Medicines and Vaccines Investigation and Su.rvei.llrnce Section 
reviev,,ed sign a ]of  S:\-iil.. with em somera.11 . Signal  detected in Nov-Dec 2022 
Disproportiom,lity Ana. lysis Report. Thirty-four reports of hea ring loss 
a. ssocia ted "''itb e Ila. some:ra n (inchlding one report a ssocia t ed  witl1 Sp ik:e,a x 
Biva lentOrigina 1/0micmn) in the TGA' s ltd verse Event Management System} 
Requests sporu.octo provide ''up doted signal aua(rsis 011 l,eari'ng loss cases 
im:lmling age strmijied ,md age -s;pecijicobse,,·ed 1•ersus e..,pected nualyses in 
the flext PS'l'"R to enable further en1luatio11 of thi's �ignal. Plerne co11fi,-111 
your agreement n'itl, tlris request by 11 Ju,1 1023.. 

On 09 Aug 2 02 3 , the nilidated 'i-ignaJ ofSr-.'HL wa s e,,aluated a t  the SRldT Meeting 
Results from this meeting a nd SER v,;:illl b e  submitted v.1.tb PBRER # 5  (PSUR). The 
SRldT decision was to refute tlte signalofSNHL Th ere were no changes to the product 
infonna tion or RivlP. Additionally,  the follcn.,,ing a ct:ions were recommended: 

• Routine PV monitoriing 
Sensorineumli hearing loss ,,,jll be mcluded a s  u1 a d-hoc adverse event to study 
mR.t�A-I273-P920 (Post-madreting safety of Modema Omicmn-c01:1taining bivamt 
SARS-CoV-2 mRNA-1 2 73 booster nccines in the United States). 

Hearing !loss is defined a s  a pernon who is not able to hear as well a s  someone 'iN:itb 
normal bearing-hearing thresho kls of 2 0 dB or better 111 both ears-is said to have beamg 
loss Sensorineuli'llhearmgloss is est.imatedto be 1the most common type of hearing�'> 
a nd affects bemreen 5 -2 7  per 100,000 peopr each year, with approximately 66,000 new 
a nnud cases in the US. Incidence estinmtes of  sudden sensorineural bearing llo:s:s after 
CO\lI D -1 9  va ccmation rnnged from 0 .3 to 4 .1 per 1 00 000 per year. New onset is 
:investigated by a foll a udiometric evaluation by a muhidisciphnary team (e.g __ 
otolaryngologist, a udi.ologist. radiologist, and speedt/la11guage therapist). There are two 
typ-es ofhea.rmg loss: conductive and S'NH L. Senso:rmeu.ra] hearing loss results from 
pathology of the cochlea, auditory nerve. cranial nenre '\11U or cent.ml nervous system. 
Conductive hearing loss is secondary to lesions affecting the exteffiEll audi.tory cam1l or 
middlle ear. 
Two types of hearing loss: conducti.Ye a nd SNHL 

l .  SNHL: results from pathology o f  the cochlea_ auditay nen'e, crania.lne:1:ve \lill 
or ceutrnl nervous system. 

2 C ond uc rive: secondary to lesions a ffo: ting the extertlilla 11dito1:y carud or midde 
ear. 

Sensorineumlhearing hs:s is more commoo. in ,vomeu th.a.nm en a nd  can be  dia goosed ii 
a ll a ges; ho,,.,eve:r, dia gaosis is most com.tm-n in older a duhs a ged 50-64 years old and 
ellde:rly with billa teralHL in patients aged>7o+ yearn, at time of diagnosis_ In ,,;m:ldenonset 
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Siignal evaluation 
(Titeria 

:\lethodology 

Summary 

SS}.1-IL, the exactpathop:1ysiologyis still unknov;l11: howe1ler. it i'> most hkely causedby 
a vinl.1 iinfectio11. 

Confounders for S}.1-IL mdude the follo�,ng: 

• Infections: Vinl. lcochleitis a ssociated vvith hei:pesvinJSes, parninfluenza vin1s. 
inflneuza, mumps, measles, mbellla or Hl V: bacterial meningitis: M ycopla sma 
pneumon:iaeillfectiioo; Lyme Disease: tuberculosis, syphilis or fungal infection 

• Ofotoxic Drugs,: Aminogl:ycoside!i vancomycm, erythromycm, loop diuretics, 
a :nt:imalaria Is, cisplatin, sildenafiL coca ine 

• Endocrine : Diabetic 1,; asculopa thy , bypothyrnidism 
• �eopla smco,: Acoustic neurinoma meningeal carc:iinomatosis: lymphoma.  

leukemm , or pla.sma cell dyscras-&a . 
• Trauma : Hea d mJury, barotraumas: exposure to loud no1se or mus1c 
• . .:\ntoimmune Dise3 se Autoimmune inner ear disea se, Cogan's syndrome, 

Susac syndrome. systemic lupus e1ytbematosus. ant41hospholipid antibody 
syndmme, rheuma tom arthritis, Sjogren 's syndrome, Kawasaki disease, 
Vlegene1's gramdomato sis. tempocal artaritis of pmna1y centralne1vous system 
v a sculitis. 

• Y:i! sntlar Di sonler;; :  Vertebmcerebeilarce1ebml vascular a ccident or tnrnsient 
isch emic a ccident. cerebe&r infarction. mner ear h emorrba ge. 

• Other Ca uses : M enie:re • s dis ea se. osteo sclerosis. Pa get' s disea se, m ulriple 
sclerosis, a ge. idiopatl1ic. 

Treatment includes steroids to impmve the prng;nosi.B. Also,  decrease expcwmre to hud 
musx: or sounds m ca  '>es due to no1se-mduced hearn1g loss ob'ienred m young adults i, 

recommended. 

Auto:immw.i.e related causes are rnre clinica l entity ill wi1ich progressive fluctuating 
bilateral a symmetric S:NHL that develop over se,ceral weeks t o  montl1s. Vestibulu 
symptoms, tinnitus a nd a w--al fullness are present in up to 50% of pa tients. 

The a ssessme:nt of S}.1-IL in a ssociat:ion ,,':ith the use o f  mRNA-1 273 in a II p!i. tints 
exposed was penonned using seveml data sources. The methods of evaluation used i1 
each of the analyze<l da ta sotnces 1s described below 
• Clinical  Trial Da ta :  The compa.ny clinical da tabase wa s queried cumulative from 

1 8  Dec 202 0 to 1 7  J111.1 2023. Safetycmta froms:ix dnucaltrials m differentage groups 
(aduhs, a dolescents. and children) a nd :i:n one clinica l  trial in immunos� 
adults was 1eviewed to identify unsolicited even ts (seriou s and non-serious) reported 
using tl1e MedDRA (veISion 2 3 .0) PTs 'Dea foes:s neurosensorf. 'Hypoocusi;' and 
'T in:nirus • . 

The topic of Sl\11-IL wa s cumulatively ieviewed ill the clinical  tria 1 data �ets, \\':ithin the 
follov.':ing studies: 

o mR..i.�A-1 273-P30 1 ,  data a s  of 04 May 202 1  
o mR..i.�A-1 273-P203 Part l A  and Part l B, data as of 3 1  Jan 2022 
o mR..i.�A-1 273 -P204 Part l and Part 2 ,  data as of 2 1  Feb 2022 
o mR..i.�A-1 2 73-P306 Pa.rt l and Part 2 ,  data as of 05 Dec 2022 
o mR..i.�A-1 273-P205 .  
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,. Day 9 1  Intemn C linical Study Report . Pan G (mRNA-1 2 7 3 .2 1 4  ). data a s  
of 08  Sep 2022 

,. Day 2 9  InterimClinica lStudyReport. Pan H (mRNA -1 2 73 .2 22 ). data a s  
o f  3 1  Oct 2022 

o lmmunocompronused Adults: mRNA-1 273 -P304. data as o f O l  Sep 2022 
• Epidemrological studies: A total of Il .664,690.323 doses of elasomeranhave been 

distributed as o f  1 7  Jun 202 3 .  Ellasomernn v,ra s. distributed in 9 1  c0Ut1� 
elasomenmlnnelasome1an m 42 countnes. and ela someran/davesome:ran 11.l 

41  counl:nes. The estimated a dllll111stered do'Ses ,vere used to ca kulare the 
denon:mmtor for the obser-ved to expected analyses. Person-year� were es1inated by 
assigning 2 1  days after ea ch dose m.ch..ding a ll  products elasanera11-
elasomeum/nnelasome1an and elasomenw/davesomemn). The a ssumed a� and 
gender distribution ,,,as based on CDC data a s  of 1 1  Ma.y 2023 .  

• ExternalDatabases:  Dll.proportionality wa s perlbrmedfocextemal safetydatabases. 
• Rev1ew o f  the Pbannacm'-igilance Da tabase: A cwnulative search in the GSDB. 

through 1 7  Jun 2 023 for reports under the MedDRA HLT of ·'Hearing losses·· v.�s 
perfonned An a dditi01ml search string of  the narrative and PTs using an a lgorithm 
�as applied to avoid any missingc11 ses Cumulativearuilysis ofHLT ofhearingm 
cases forused on PTs of hypoamEilS_ and a ny combinahon ofsensoirmew:al heamig 
loss/deafness including: 
MedDR..A Version 26 .0  PTs: "Dea fness neurosaisory'. Neurosensoci hypoocusis', 
'Hypoacusis · ,  'Neurnsensory Dea fness ' .  
All case reports identified from the above search (whetherornot the PT SNHL v.�s 
coded) were medically reviewed for evidence o f  SNHL b a sed on Bright011 
Colla b om tion (BC) case defin:it1ou ,vhich111duded evidence of physicale;,mm:oati:m 
(e_g , ENT) to mle out conducltirve hearing loss, and for specific dia gno�i::s to 
determme m.deKcases ofSh'HL (e.g. , audiomei.Iy. MRI. tumng foik exams). medi::al 
dia gnosJS o f  SNHL or reported diagnosis of h ypoa cusis. 

• L1ternture search review: A targeted literature search ,,,a s p erlonned finm 
1 8  Dec 2022 to 1 7  Jun 2023 usmg PuhMed. 

Clinica l Trial Data : 
No iiinbaJance ,,.ras obsenred hem'een tl1.e phcebo ann and mRNA-1 273 vaccinatD::l ann 
for PTs "Dea fness neurosenso,y'" "Hypoacusis •• or '"T i:nnitus"' in a ny of the studies � 
reports for the evaluated PTs were reported (P3 0 1  a nd P204). 
No ca ses a ssoa.ated ,vi.th the PTs "'Deafness ne1.-osenso1)'', "Hypoorusis" or "'Ti:n.11itus" 
were reported in: 
• m&.�A-1 273-P205  
• m&.�A-I 273-P304 
• m&.�A-1 273-P203 
• m&.�A-I 273 -P306 
Tb.ere i.va s no unbala nce or change to the benefit risk sa fety profile. 

Epidemiologica.l ·studies: In data from a US. a dmm.:istrati,re da im:s-ba.sed study o f  rudden 
sensorineural hearing loss identified an incidence of 27 cases per ] 00,000 person-yert!E 
(64]. lncR"ases by age were consistentfor menand,,.:omen. The :literature-based estinaJes 
vaned widely: 

• Tai\,1,rn: 10 .2/ l 00.000 person-yearn [65] 
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Japan 27  51 1 00,000 persm1-yearn [66]  
Germa ny· 1 60/ 1 00,000 person-yea rs [67] 

External Data ba ses: 
• V AERS: No Disproportionate Reporting of Events us:ing EB05 > 2 (mRNA-1273 

versus A.JI ,·a cc:ines :in a dults) in VAERS as of 1 0  May 2023 .  
• EVDA5: D:ispmp ortio:lk'ility was o bsen-edm EVDAS (2 7 Mz. y· 2 023, to 09 Jun 2023} 

PTs for HLT 0fheam1gloss mcluding SNHL dea:lirss neucosensory. andhypoo.cuSl5 
showed Disprnportio:rudity as the ROR Vlas > l . There Vl<>S higbef disproportiooalty 
:in North America compared to other reg:ions_ Dea fness neurosensory (ROR=738) 
was dispmportionate m genera lpopulation andm geriatric population andmm"<!sed 
overall (AD ROR: 2 03 ;  N= 1 70, ROR> 1 ). \Vhite disproportiooa.Jity i'> not uncommon 
m E'VDA':i, results should be taken 'ill11th cautiong1nn the limita :ti011s m EVDAS and 
ba sed on low case cow1ts. 
For brvaleuts, regional d1sprnportionahty wa s seen m ela somernn/:imehsomemn 
(dea fness m EU and hypoarusis m Asia} For el.a someran/d.wesomeiia..1i_ 
d:ispmportional:ity i.,vas reported m North America only; deafuess neurosensot}' �s 
reported m genernl population 

Review of tl1e Pb.annacov:igilance Databa se: 
Two a nalyses were performed. A cumulati,� review was submitted as part of a heallth 
a uthority request (EMA.,PRAC) for PBRER4 (cumulatively from 1 8  Dec 2020 througt 
1 7  Dec 202 2 )  a nd a n  upd.,ted amuysis of cases reported during tile reporting period for 
PBRER#S O 7 Dec '.W22  to 1 7  Jun 2023)based on a requestreceived f:rom anodrerheai:h 
a uthority (TGA). 
Summary af Cumuhl lliYeHLT He,H-ing Loss C:ase"l (18 �c 2 022 ta 1 7  �c 2 022): Of 
tl1e 2 ,3 2 7  ca ses (2,5 89  e•.-ents) identified_ 25 2%1 (586) of cases were reported as 
non-serious and 7 4.8,-o (1 , 741) were reporto:h1s seriou;;;, ofivhich 3 were fa tan cases. There 
,.,,ere 1 , 2 5 4 ( 5 3 .9%) medically confinned cases. Gender distribution Vila s highe;t among 
women (5 7.5%) v.11th 40 .41 % m men and 2 . 1  �10 of  unknown gender. The mean a� 
was 5 2_0 years (SD: 1 7.0) and the medianage i.vas :5 2 0 years (range: 03 to 1 0 1 . 0  yea!:l 
noting tha t  the cases m ,.-ery young children werr- found to have a ge codingdiscrepe:nci-s 
which are being corrected). Tlie highest proportion of cases occurred m the 5 0�year
ohl a ge group (28.5�1-'o) folhwedbythe ekiedy 65  years and older (24.4�i-;,), a nd  the 25-39-
year- old age grou:p (18 3%,). There ,vere 1 6  cases (O.M·o) :in the pedia ttx age grou:p. The 
majocity of these cases origmated from tb.e United Sta tes (5 1 _6%), followed by EB\ 
countries (35.S�•·'ii) and the United Kingdom (S 8%). The highest e,cents were for tire Prs 
ofhypoa cus11s (33 .3 1%) followed by dea fness (25 .91%). 
W'hen tmie to onset (TIO) wa s, reported, most eHms occurred a fief Dose l (3 0 .  l 1%,), i.,,ith 
Dose 2 (28 .9 (N,)., and Dose 3 (7.6�'•) i.,vith TTO not reported m 32.�·h of the events. Ilre 
time to onset of all doses ,,ras oi:Hn,-erage 13 . 7 days (SD: 33.9) with a mediau of3.0 days 
(range of -2 1 7  to 379 days) AJmost 60�10 of the 2 ,589 events (59 6�,.o; 1 ,544) weR"" not 
resohced, 1 4 .41!0 (3 72 enn1s)resoh:ed, a nd  8 _6(J;� (224) were eitherresohcing orresolr,;ed 
i.vith sequeJa e. Note Not resolved outcomes must be interpreted v.1.th caution a s  mosft 
reports do not have follow-up. Senous events represented 65.3'% (1 .220)  of the "not 
resolved'" outcomes: 44.91%1 (3 24) of the '"not resolved" events were non-senou'>. Most 
ca ses were c onfuunded by exte11sn� m�l history and/or concomitant medication use. 
The MAH conducted a demited evalluat:ion oftbe cases ofSNHL by searching bol:h tire 
nanativesa nd filtermg forthe MedDRAPTs which contained ve:rbatim combrnati::ins of 
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SNHLorhypoacusis_ Us:ingthe resullts fmmtheMAH SAS a lgoritlJm ofthe 2 ,3 27 cases, 
there were 994 cases ofSNHVh1poocusi'> and 1 ,3 33 cases of 'Other hearing loss (HI.)' 
identified. Of the 994 cases, genderd:istributionv.'llshigbest.amongwome:1.1 (599: 603%,) 
,vi.th 3 80 (38 _2�,_) in men and 1 5  (1 .5%) of uukno,vn gender. There were 689 cases 
(69 J�·'ii) m the .adult a ge group, 254  cases (25 6'H1) in the elderly 65 years and okl.er 
popu]ation, and 5  l cases (5. 1  �·'b) m the pediatric age group with .a mean a ge of 49.6yeais 
a nd median age of 5 0  yeus. 
Of the 994 ca ses, o·ver 76�/o of the cases reported treatment ,,rith �.te:roick. antibioti:s or 
othermedirations: the re:imm1mg cases had (237) miss:ing/unkno"'w'I! trea1ment mfrnmal:i:m_ 
There were 242 ca ses. wluch Im d confournkr:s of either medical history. concumnll 
illness.es, or concomitant medications However, 4 3 2  ca ses had missing or un�n 
medical history. A tota ] of 785 ca ses did not 1':port dia gnostic studies (e.g., 
a udiogram''acoustic test, magnetic resonance image [MRI], computerized tomogµiphy) 
mfonna:tion. The rema mmg 209 cases ,;vere identiified i!.ith diagnostic studies and 
undenvent medira] review and a ssessm.eut (BC case definitions for a cute neurosensory 
hea.n:ng loss and \VHO causality). Of these 209 diagnostics cases, 64�/4:I met the Level 3 
criteria . 
()yern Il, there ,,.,ere 110 m.dex cases for SNHL ideutiJlied; there ,;vere 6 cases dassiful as 
Leve12 and 1 2 9  cases a s LeveB. Among the 6 Leve12 ca ses, allcases were in adult a� 
ra nge 38 to 67 years. No cases had rele\·ant mediraI history of hearmg disordei:s. 
Howeve1. 2 ca ses had a history ofhigh cholesteml 41 had histories of otber vaccines 
(Shingles). severe hypersensitivity reactiorn and allergies/respiratory p:roblems. All cases 
ba d documented abnormal audiograms of >30 db-7Udb. Of the 4 cases  that reported 
trea tme1.11l, 2 cases did not resolH�, and 2 cases were resolvmg/resoked after rece11,-'Ilg 
them py fo1 the event. All ca ses were a ssessed a s p oosibk: except for one case a ssessed as 
probable, which did not resolve \\rith trea1tment 
All Level 3 ca ses (1 29) had dia gnosti:csi stm:hes (e_g_, audiogram, MRL etc.). In the 
1 29 ca ses, the ages ra.nged from 27 to 9 0  years in 3 9  females and 24  ma Jes O,,,era]l 
a lthough tbe majority of cases presented witb a plausible t empoml a s,soc ia1ioa how(".co:, 
there ,vere 63 cases tha t  had confounders (medica l  history ,mdfor concomitant 
medications)_ TI1e outcomes reported :in these ca ses were ·"not resolved"' (1 1 1  cases), 
·"resolved" (1 0). and ' ·resolving'' (8). In 49  cases. the pali.ents received steroid t:reatmeitlll 
(either ornl steroids and/or :intrn-t)mpanic steroid :injections) :in which 42 ,,,ere not 
recoveredl:iresolved and 7 resohced or resolving a fter treatment. 
Summary of HLT Hearing Loss Ca ses during the PBRER 5 reporling period 
(18 Der 2 0 22 to 1 7  Jun 2023) 
During the reporting period of this PBRER ( 1 8  Dec 2:022 to l 7 Jun 2023)7 a total of 
1 5 2  ca ses were identified using the same search strategy as before, w-ith the HLT of 
·"Hearmg losses'· After apphca.t:icn of the same SAS algorithm, a total of 82 ca ses of 
SNHL were identlfied (70 for el.a somernn; 8 for el.asomernn/ nnel.asomem11., a nd 4 for 
eJasomemn/ davesomeran)7 of·which7 ] 8cases prmrided infonnationin orde:rto e\1:1mted 
cases for SNHL. Given tbat the number of reported cases during this RP was small. al  
ca ses in the RP\11.,ere medica]]y revieweda ndevHhllltoo using the BrigbtonC0Ilabom1ti:i11 
a nd VlHOcausa lity a ssessment_ 
Qyerd1�v of Reporting InterT:d Hearing Loss Ca,e,: As part of this ana.lys.i., a 
compariwn of S1'-U:IL cases reported for PBRER 4 (2,327 cases) vs tlwse reported for 
PBRER 5 (1 5 2  ca ses) ,va s performed and is presented below. No differences were 
observed bet\veei1 the two reports regarding gender. a ge and time to onset (TTO). There 
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i.vere 3 cases reporting a fa tal outcome dumg the PBRER 4 ;  no fatahmtcomes We!t' 

Rported dmmg tbis RP. 
TI1e demographic presentation was similar a cro:.."J both PBRERs ,vi.th more cases reported 
for femalles compared to men. and higher proportion of reports in the 50-60yea:rs oli a!'!= 
group vvith a mean age of 56J37 years: time to ,mset wa s similar for both ll mlysis (<:3 
days) Youngadults ( 18-49 years old) bad similflrpmpationofcasescompared to elderly 
TI1ere i.va s significant nwnber of missmg dam during the RP, which mnpa cted the 
a ssessment. No cases were reported in cbilldren during this report:ing period. 
\Vhen dose number wa s known, e,; ents ocn:ined more-often after dose 1 and dose 2, and 
time to onset was suntlar for both analysis (<3 days), regardless of dose number. 
Among the 1 5 2  new cases (1 68 events) of the SHNL HLT, the most commooly reported 
PT wa s hypoa cmus (48 :  1 2 .S�lo), foll.cn,ved by dea fness neumsensory (3 5; 9 . 1  %,) 
Overall most of  the ca ses did not report relevant medical history or concomitant 
med:ications and for tlwse that provided that :i11fonnation most ca ses were confounded 
including use of  ototoxic medications (loop diuretics) or relenmt medical history (o!he1 
;,-a ccines, cardiova scuhur history or viral infections)_ 
Out of the 1 5 2  ca sesinduded in PBRER#5 RP, 82  Cases (3 83 e.-e1m:)were ide11tif"mas 
S]',.1HL usm:g the described aJgoritl� of which 1 8  ca ses met diagnostic criteria . TI1.ere 
were 5 5  serious cases andnone Vit'Itb fatal outcome,. Mostcaseswere medically comlimed 
(50;  6 1  _0.__·o). Most ofthecases were reportedafterv-accinatio11wrth ellasomemn(70 cases); 
tl1ere were 1 2  cases a ft er  va ccinat:ion ,vith the bivalent vaccmes (8 for 
elasomemnlime-Iasomemn and 4 for elasomeran/d,n,esomeran). 
Litern ture search revie,,1: From the search re suit 1 0 4 umque articles captured, 5 a 11icb 
were related to SNHL and mRNA ;,-accn1.:'1tion. Of tlre 5 rele,,ant art:icles2 di'3cussed tbe 
Modema vaccine and Sh1HL a nd  3 discussed tl1e Pfizen,acane and SNHL 99 art:icb 
Wf're not rekvam andconsir,tedof2 articles discussing SNHL1HL in COVID- 1 9  infec:tnn, 
3 edrtoria lls on SNHL studies in COVID-1 9  vaccine, and 43 about the Moderna vaccire 
i.,cith no SNHL One artide d:iscus:sed a h)l)Okbcalmecrnmismofactiona nd etiollogyof 
SNHL a ndmiRNA vaccines [68]. Of note, hr-.armg loss is a ssociated ,,,,ithothermedicafuns 
a nd ,-acc:ines it1 the litera ture (Ra bies. tetanus-chphtwia and memngococcal 1'vff,,1R 
hilluenza .  HBV, a nd oral poliomyelitis). 
Tiui.i-Van R Va.lnet-Rabie1 MB. Ancia.u."11;; M. et al [69] .  
TI1is is a n a  tiiotn,cide retrospectri-e study a imed to assess tl1e relationship betwem SSNHL 
and exposure to mRNA CO\11D- 19 vaccines and to estimate-therepor:tingra te ofSSNHL 
after mRNA vaccination per 1 million doses (primary outcome) in France bet.veen Jan 
202 l a nd Feb 2022. TI1ii; is a re,-iew of  a ll ·mspected cases of SSh1HL a ftermRNA... 
COVID- 1 9  vaccination �ponta:oeously tqJOrted ba sed on a comprehensive medcal 
eva hiation, niduding the evaluation of  pa.t:iem med1ca 1 history, side a nd range of  hemring 
loss, a nd houing recov�y outcomes after a mnumum p eriod of 3 months. Demogm.phi:s 
iinduded a. mediana ge of :5 1  yea:rs (range: B-83years old)a.nd 59. 2% female and -40.8'/lb 
ma De-. TI1e tv,lo comparatoc group:;: ,,,ere toz:ina.nrmn and elasomeran. TI1e median time to 
onset (ITO) for SNHL in <2 1 days in the tozi:mmrnm aim (n=ln8. 76. 1 %) i.vas 4  (2-9) 
cl.a ys. the ITO for SNHL iii1 >2 1 days in the tozir1a11rnmarm(n=3 4, 2:3 .9'!··�),,,,as 41 day'8 

(25 -67). In the ellas-01l:leran arm., the median ITO for SNHL iii1 <2 1 days (n=2:6, 86.7%) 
¼'as 8 (1-2 1 )  days. a nd the-median ITO for SNHL :in >2 1 days (n=3 . 1 0.3�-'o)was 50 (26-
1 44)  da ys_ Au toimmtme, c artlio vascular, or a ud:io ,,estmular ri!>k factors were present ii 
approximately 29.8%) (5 V17 l ) ofdre cases. Eligible SSNHLrnses were selectedusing!he 
MedDRAhiernn::hy_ 11v'ith preferred ten:n sdected from the 1rnrrow Standardized Medi:al 
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Queries '"Hearingimpainnent" All da ta analyz.eda ccordmgto theAmericanhademy of 
Otolaryngology-Head and Neck Surgery FoulKl.1.tionguidellines: patien1s were categorized 
a ccording to a grading system modified from the Siegel c riteria . No mechanism of acn:m 
,vas llisted in the a rticle. Steroids were a dnunistered om]l]ly in 4 7 .2� 11 of cases. There V.!l:R' 

8 positive rechallenges Limitatimis include a large po�tion-based phannaoovigiiince 
studies or a case-conho] study approp1.11ate for raife e,:ents i,. needed to fi.utha-define die 
ro1e of mRNA CO'VID-1 9  vacc:inabon :in the occm:rence of SSNHL. Natiomvi.de post
marketing sm:veillance did not indude any ccmbol group, thus pre,,ent:ing the 
consideration of potentially :important variables such as a ge or SSJ\lHL time to oll95t. h1 
conclusion. SSJ\lHL afterCO'VID-19mRNA ,0accines ar.eve1yrare advene events that do 
not ca Ill :into question the benefits of mR.i�A vaccines but deserves to be knovm g:iH11 die 
potentially disa bhng impa ct of imdden dearness. Therefore . it i<i essential to proprily 
characterize post injection SSI".U-IL. especially in the rn se of a positive rechallenw, to 
prnvide appropriate mcbv:iduallized recommendatl.ons. The la ck of av<11:ila ble data for the 
general popu.Iat:ia:1 precluded compari;,ons vlt11th histoncan mcidence or incidence :in the 
unvaccm<11ted population. Furthe1 ;,tuches a re needed to establish the correlation betw:'.en 
SSJ\U-IL and mRNA vaccination 
Leong S, Teh BM, Kim AH [70]:  
Tlus \\1a s  a cross-sectiona] s.tudy o f pnti.ents seen in the otohgy chnic at an a aidemi:: 
c enter. Pa ti.ems completed a questiomaire on the developmeut ofnewo1iologic sympknm: 
,,.,11th:in 4 weeks ofCOv'lD-19 H1.ccination. Demographics i.nduded a mecban aw of 56.6 
years (range: 1 6-101 yean). and 5 9411%, female and40.2:�·�male AllmRNA 1;accit1es 'l},!J:R' 

studied No ITO or ri<::k factors ,,.,ere provided. Dia gnostic and a udio:metric d.a 1ta Wen" 
obtained via retrospe,.-:ti:i.;e chart review andIDHynotha\�beru reflective of the foll wmkup 
that patiients rece:i,-ed. No mechanism of a ction provided. Cochllear implant and steroi::ls 
(intra tympanic dexanrthaSJ:Jne ororalprednisone)were used a s  corrective treatment No 
mention of reclu1lleoge or dechailenge. Limitat:ia:1s incltuded no specifie<l di:a gnosti: 
criteria were used for the collected dam. Retrospective chart revie,:v ma:ybe reflective of 
the folll workup tlre patiem:sreceived. Otolog1e sympt01Il'l following COVID-1 9 vacure 
are 11:i.kely o,·er-representedand thus c am1.0tbe gene:mlized. Patients self-reported otolo� 
�mptoms. Pa ti.e111ts were screened from otok>gic dinics on]y Small sample s:£Ze of 5•00 
otology patienl's. In conclusion, patients reportingotolog:ic symptoms folllmvingCO\lID 
1 9  va ccioa tionreceii.-ed vanousdia gnoses of uncertain e tiology. Tlie incidence ofSSNHL 
in these patients is compa.mb]e to the genen1l o tok>gy patient population. Addib.:.:!m'll 
studies are requiired to determine the incidence of specific diagnoses folllowmg 
v a ccination. Otolog:ic symptoms follJol;l,mg COVID-1 9 v11c c:ination do not appear to have 
mechanistic associations ,vith these specific vaccines This study further af:llirm.ed drat die 
benefits of CO\11D-1 9  v accination significantly outweigh tl1e ri'.>k. 
Cohen Michael 0, Tam:ir SO, URomke N, Marom T [7 1 ]:  
T11is wa s a retrospective study that compared SSNHLincidence rates overthe CO\IID- ]9 
outbreak and the COVID-1 9 va ccination campaign periods to pre-COVlD- 1 9  periods. 
Pa tl�ents > 1 2  years i..vith a ud.itory-confinned SSNHL i..vere e11ifolled. COVID-19 status and 
BNTI 62 iinoa.illationrecord'S �28 da.ys before SSNHLd:iagnosi<s were retri.e,,ed. Patrms 
were ca tegorized according to the:ir date of prei:enlatlOll o,- er four equal periods. 
Demographics :incltuded in tl1e pre-pandemic Perrod l (07/2018-04/2019) (N = 22), the 
median a ge was 5 2  yean, (23--8 1), 6 (2 7 .3�10) females. and ] 6 (72 .  7%)males. In tl1e pre
pandemic Period 2 (05,12019--0Q/2020) (N = 2 1 ), tbe medi.an a ge -....'<1.s 4  7 .5  yeats (20-75). 
1 0  (47.6%,) f.emab, and 1 1  (52 .4'%) maJe:s. fo the post-pandemic Period 3 (03/2020-
1 2/2020) (N = 23), tl1e mt:"dian age wa s  5 1  years (20�82), 1 1  (4 7 8%1) females, and ] 2  
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(5 2 _2%) males_ In the post-pandemic Period 4 (0 l/202 1-10/2021) (N = 3 4), tl,e med.en 
a ge wa s 49-5 years (1 7-82), 1 5  (44_ 1  %) females, and 1 9  (5 5 .9'Vi,)males_ Tbe BNT162b2 
va ccine was studied Eight out of 1 27,543 pati.eu:s preoeoted w-ith Sh1HL on the med.en 
1 3 th dayaftervaccinaticn No risk factors \¥ere :included Patients \li11tl1 clinicalhista1y and 
a udiometry supported an SNHL ,,citb otlm:-IC D-9 codes ,,,ei-e determined to ba ,-e S'NHL 
No mechanism o f action discussed_ Ora l steroids, intra tympani.c steroids, a nd h yperoari: 
oxygen trea11nent were used a s  correcti,-e trealment Lnnit.atiom mcluded due to the 
pandemic,heamgtes.tswere notroutinely cmducted andconfinned CO'VID-l 9patioits 
were even less llikely to be sent to undergo am:bometric studies_ At-home a nd mo� 
S S:t,.,1-:IL te s1 s have been developed and seem to be re ha b]e hut c ou]d not eveutually reph ce 
a n  objective audiometry Sma ll sample size_ no compamtor_ No mention ofModema 
va ccme_ No specified dia gnostic criteria ,ve:re used for the col]ected data. Large-sea� 
a udiometricafily confirmed research is required .  In conclusion, de,,pite t.he mere.a se i:1 
SS:t,.,1-:IL cases during the period when vaccination with BNTl 62b2 hadtakenplace, tliere 
was no 111.1crease m audiOl:lletrically confnn1ed SSNHL cases among these vaccrre 
rec�ients_ The a ssoc:iation between COVJ: D -1 9  disease and its ,cacci1.1atio11 wanants 
further large-scale, a w:iiometrically conlin:ned research conducted over m any years post.
pandemic_ 
Fisher R Tamovsky Y, Hil.,.horen N, Kaufma n  M, Stern Slrnvit S ['7 2 ] :  
This was a retrospective chart revie,,,r of a ll patient. di.a gnosed ,,ith idiopathic sudden 
serniorineural he11ring loss (ISSNHL) during 2 021 was c�Lcted and compared topab:nts 
wbo presented in 2 0 1 8-2020_ Patients collected :in 2 0 1 8 (n = 4 1) had a mean age of 51 
(± 1 7 _5)  yearn, and 1 .5 (37%) females_ In 201 9 (n = 38), the mean age was 49 (= 17_07) 
years, a nd  1 7  (4 5�''ii) females. In 2020 (n = 3 1), the mean age wa s 49 (= 20_3)years, and 19 
(63%1) femaks. In 202 1  (11 = 5 1 ), the mea.n a ge \¥a s 48  (= 1 8 -4) years, and 25 (501%) 
femab_ In 202 1  of the 110:nvaccinated popuhtion (n = 3 8). the mean a ge Vilas 4 7 (±20) 
years, a nd  1 6 (43�-'o) fema]es In 2 021  ofthe vaccinatedpopu.lation (n = 13 ), tlremean aw 
was 52 (= 1 8 -55) years_ and9 (70".-'o) females_ TI1e 2018-2019  group wasuseda:sa nm.b:ol 
group before the SARS- CoV-2 pandemic and vaccination era. The 2020 group ,,,a s used 
fortbe period in the presence of the pandemic and before the vaccination era. Compari.oos 
were made between pa :tiem:s diagnooed in 202 1 with previous years and behveen the 
va ccina.ted and nonvaccinated, The t:ime to onset \'1<1.S 1 4 _9 ± 9 . 87  days. No ri"lk fa � 
,vere included. All medical records of patients diagnosed and treated ��th ISSNHL at a 
tertiary medicakenterbe:mreenJan20l 8 andDec 202 1 .  Patients were excrudedif ( 1 )  their 
diagnosis d:id not meet I SSNHL criteria, (2) they had Meniere's di-..ease, (3) were later 
dia gnosed v.ith vesti:bular Schwannoma per MRI, ( 4) had a progressive or hila te:ra.1 loss, 
or (5) llacked mfo:i:mation regarding tlreir diagno:si'>, treatmenl or vacci1-1atio11 status. Ilre 
v a ccinated group consisted only of ,.,-accinatecl J)8tients,�ilo rece i,-ed a vaccine dose in tire 
30 days preceding the ISS!'-.1-:IL presentation_ No mechanism ofactim wa s discu�
Systemic predai:sone for 7 days a.ndntratympifiic dexamell-msone mjection were used for 
conect:ive treatment_ No rechal]enge or dechallenge discussed_ Limitations :included thi:; 
was a retros pee tiv e, re la tivdy small cobort from a single cen fer_ As sue h, it was exposed 
to selection b:ias and may not accu.mte]y repre.sent o1hermedi::alcenteu._ even though� 
found a snnilar incline a s  the Israeli luge-scale populetion-based study No stat:istica)b, 
signifi::ant difference v;,<l.s found bet.ween different years or between the vaccinated and 
1101:n-accinat.ed groups_ TI1is study e,,-aruat.ed .i. population vaccnmted with the Pfizer 
C0'-'110-1 9 vaccine a !most exclusivdy_ No risk fa ctors documented In conch.ism a 
marked1ncli11e :in ISSNHL incidence was seen in 2 02 1, ofwbich 25�i'o of patients reported 
experiencing symptoms v,ritl1.111 a month post-anti-C'OVID-1 9  vaccination. \\r:hil.e other 
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Signal evaluation 
<Titeri.1 

Discussion 

Summary 

causative factrn11 could be sought, ana ssocrnt:ion 'INith the vacc:ine catm0tbe rulledoui and 
further large-scale research :is needed Nevertheless, the benefits of the anti-COVID-19 
vaccine immem,ely outweigh any potential otologic a dverse effects. 
Eko bena P, Rothuizen LE, Bedussi F. et a 1 [ 6 8]: 
TI1is \\'a s four case stu,::hes v:ith only 1 ca se of Sl\i1HL in a 6 1 -yeH.r-old female vaccmted 
with Pfizer-Bio NT ecb.. Time toonsetwa s 1 0 days. No risk fac:tms were discussed Pa tent 
received a pure tone audiogram bilateral otoscopy, and video head :iinpullse test as 
dia gnostic tests. Prednisone 5 day s  a fter a nd  vestibullar phy::mtha:apy was iin:itiated as 
corrective trealmf"nt The patient dc"clined the" second vaccine. Limitatim1s included dm 
,,ra s an isolated case report v,,itl1 Pfizer-Bio NTed1 vaccine In conclusion, the occt11."R:11Ce 
of audio-vestibular manifestat:ion:s follc.-wing mRi.1\l"A-ba,ed ·vaccines needs ENI 
monitoring to support the:1r causality in sud1 nue ,cacc:ine--rel.ated ad.verse events . Audv
ve sti.bular disorders appeared of tnmsito1y na tu:re, including hearing loss. a nd shouli not 
deter further f"fforts in la rge-sca le vaccination campa:igns a gainst SARS-CoV-2 Tibe 
benefit, of the" CO'l,llD-19  v accination appear to outweigh the ris.ks of  aud:io-vesftb.ilar 
disorders. since reported ca ses are mostly transient ,vi.th favorable outcome. 
Conclusion: In concllus:ion. the li.tera tu:re i, consistent with findings from the GSDB. 
Overall, the literature sea:rc hresults did not p10,11de evidence of causal assoc i.ation between. 
mRi.1\l"A vaccines ormRNA-1 273 and SNHL 
TI1.e MAH conducted an  extensive evaluation of a validated signal of  SNHL due to a 
request from a health a udwrity (TGA) received on 2 2  Jun 2023. The signal evah:iabJD. 
included a cun:mla.ti,ce revie\v (1 8 Dec 2020 to h 7 Jun 2013) of dini.cal tria] data as wel 
a s  post-marketing i:nfonnation from the" GSDB and tbe literature fm reports included n 

the HLT of "Heam1g Losses". 
SNHL 1s the most common type ofhearingloss estinrnted a t  5 -27/100,000 peryeani.'6 
higher reported rates in men and eldedy popullations. In sudden a:isetsensorineural heamg 
loss (SSNHL), the exactpatwphysiology is still unknown� however, irt is most hke]ht 
ca used by a ·viral infection. According to the Natrona] Institute on Deafness a nd othel 
C ommunica t:Kl!.1 Di.so rd ecs, men are ti.v1.ce as likely to experience hearing loss, but a 1-e b"> 
likely than women to seek help. TI.ere is ev:idence in the litera:ltu:re that sex andgendennay 
influence the developmeut of SNHL. Tbe preva ]ence of hearing nnpairment is higbe.r 
a mongoldermen than olderwomen Ho,ve\-er. the GSDB cases showed tbe higl1est ca� 
were seen in the 50-64-year-old age groupandhigherproportion seenin womenrornpatro 
to men. Potential triggers :include infectiia1s andototoxic medications, a s  i.vdl a s  other 
immune a ctivation eventi, resuh:ing in iinflammabon to the ea:r a s  postulated in tlre 
literature. The exact etiology andpathopb.ysiology ofSNHL remain u11kno'l,!,n. Nei.v--on>E'i 
hearing loss should be im.-esttgllted a nd undergo foll audiometric evahmt:ion by a 
multidisciplinary team (e .g., otolaryngohgist, a udiolog:ist , radiologist and 
speec hllla ngua ge therapist). 
There Vila s no imbahmcereportedfromcfuical tria ls for events v,lithn1 tl1e tenns iincbded 
in tl1e MedDR..!\ HLT '·Hea.nug Losses'·, a s  ,;vell a s  for the specific PT of Hypoocu� 
Tim1itus, and n1formatio11 from the GSDB a s  well a.s tl1e literature supports the 
recommf"ndations received from the PRAC from the re,0iew of PBRER#4 (Procedi.F 
EMEA/HIOPSUSAil0001089 7120 22 1 2), tha t stated: 
·The data pres�nted above does not change the PRAC Rapportou·s opiinion drat die 
a vaili ble evidence i,; ins1.1ffici.ent to establish causal a ssocia ti.on b eroleen 'hearing loss' and 
Spike\·ax. No forthe1 action'> beyond routine PV a re thus considered ivarra.nted a t  this 
sta ge."' 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 106/21.3 



Signal evaluation 
tTi.teria 

Conclusion 

Summary 

A review of ca ses identified during the reporting period did not sbow a ny prom1.l.el:1t 
cllinical pa ttern of occurrence of SNHL outside of vvb.at would be  expected in a large. 
vaccmated population. Many of the reports ,vere heavil:t confounded by hi'>tori:al 
conditions7 concurrent iilne:sses, and concomitant medication'>. The obse:rvedreportmg 
ra tes of S1•U-IL ue well behw background incidence rates Ch·emJ]l 1 8  SNHL repcrls :in 
9 78,005 .565 doses administered, s�'S anapproximatereport:ingrate of0.02 per 1 milm:n 
doses a dministered_ 
A cumulative revie,,,_ including an updated review conducted during the report:ingpewd 
of PBRER 5 .  oftbe GSDB fo:r reporn tmderthe HLT of "'Heamg losses" rece.ived aftrer 
va ccmation ,,ith e la somemn, ela someranlimelasome:ran a nd elasomern.n/davesomeran 
was conductr:d., a s  pe:r request n:>ceJT.-ed from a HA C1mmlative, a s  ofl 7 Ju.n 2 023_ the 
Ml\1--l[ identified 2,479 cases (2 ,757 e.-e:ats). mduding:reports fl[Qffi the PBRER# 5 RP, for 
indiYiduals behveen the ages of5 to I O  1 yea:rs old. The re..-iew of rnses identi.fiedshm� 
tha t most of tl1 e cases ive1e hea vily confounded by known risk fa ctms a ssocia ted ,,,ith 
a cute sensonnettral bea ring loss_ There we:re five cases a ssoc:iated i-..ith herpes zoster 
reacti-,,;a tion. 
fo genera l it is difficult to a dequately analyze post-au.thrn.--iza.t:ion da ta  due to mhe11c:nt 
limita ti.om, in sp onta.neous reporting. Ev a lua.tion ofthe data did not provide any new sa.fety 
infonnat:ion that would suggest a possible association between the eYaluated even:ts and 
a dmm:istra.t:ion of ela:so.me:ran. eh soma:aa/ime:lasomeran and e:lasomemn/davesom::ra.n 
Information presented in those reports does not differ from the knm;,,'ll sa fety pm fie of 
ela someian. emsomernn/imela someran a.nd elasomernn/daveso111ernn .  
Ba sed on  tl1e hte:ra ture re,,iew of  tl,e mechanisms of a cti01:1 postulated including dimct 
viral mva sionof the middle ea mod vasrula.r:injury to the terminal vessels ofthe middr
ea:r and the three epidemiological studies that a imed to a ssess tbe rel.a ti.o� ben,iee11 
CO"'V][D 1 9  ,.,-a.ccma:tion and hearing loss do not provide con-1lit1cing evidence to :\1101,v an 
a ssociation ,,ci.th ,·acc:ii.11at:ion; moreover, a pa1hophysiologic process to explam such an 
a ssociation has not b-een sboi.:vn.. There was no pu.bhsheddinica ] hte:rature that desa:ixd 
new a nd potentially important s,afety info:nna.ti-011 011 the safety profile of ellas.omera.n_ 
ela somernnlimela.somera.n a nd ela somernnldavesomeran. 
Ba sed on the cumulati.,,e review of a ;,railable data a s  of U 7 Jun 2023. the M.4.H consi:lieis 
there is i.ns11ffic1entev:iidence toconsiderHeanngLos,sa s a safetyconcon a, th1.'> stgn.alis 
considered refuted. Hearing loss i.1tiill contitme to be monitored as part of rcmllne
phannltcmcigilance activitie:s, a nd  the topic ofSNHL"';JI he a dded a s an a d-hoc a dv� 
event tostudymRNA-1 273-P920 ("Post-marketmg safetyofModern..'I Omicr011-conta.nmg 
bivah1t SARS-CoV-2 mRNA-1 273 boos.tefl.;accines it1 the United.States). No changes to 
tbe product informa tion or indusion :ii.1 to tbe RlviP are requ.i:red at  this. time. 

Rapporteur assessment comment: 

Introduction 

The MAH presents the signal "sensorineural hearing loss" (SNHL) .  The signal is l isted as ongoing, as the 
signal was closed and refuted on 14th August 2023 (after the DLP of this PSUR) . 

In the previous PSUSA procedure (EMEA/H/C/PSUSN00010897/202212), the MAH presented a 
cumulative review of "hearing loss" as requested by the PRAC. The conclusion as documented in section 2 
of the PRAC AR was : "Following review of additional data submitted by the MAH in response to the RSI, 
the PRAC considers that a causal association between hearing loss and Spikevax cannot currently be 
established. No further actions beyond routine pharmacovigilance are required. " 

The MAH states that the signal eva luation presented in the current PSUR was conducted due to a request 
from a hea lth authority (TGA) received on 22 June 2023 . 

Safety database 
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The data presented in this signal evaluation overlap somewhat with the data presented in the previous 
PSUSA procedure. With regard to new data compared with the previous evaluation, the MAH has 
retrieved 152 cases with the HLT "hearing losses" from its safety database from this PSUR period. The 
MAH reports that : "Overall, most of the cases did not report relevant medical history or concomitant 

medications and for those that provided that information most cases were confounded including use of 

ototoxic medications (loop diuretics) or relevant medical history (other vaccines, cardiovascular history or 

viral infections). " 

Literature 

For this PSUR period, the MAH retrieved the following literature articles related to sensorineural hearing 
loss : 

Thai-Van et al. :  In this case series study, the authors identified 29 medically documented cases of SNHL 
with elasomeran exposure from the French Pharmacovigilance Database including 3 cases demonstrating 
positive re-challenge. The authors excluded cases with insufficient information and alternative 
explanations for the adverse event. The authors reported that 9 out of 29 patients "had a medical history" 
- 4 of which were "otoneurological". However, it is not explained whether these medical histories provide 
more likely explanations for the observed adverse events. Furthermore, too few details are presented of 
the 29 cases to assess causality. The authors also found that the reporting rate of mRNA COVID-19 
vaccine-induced sudden sensorineural hearing loss (SSNHL) cases remained below the estimated 
incidence of SSNHL cases in the general population. For these reasons the Rapporteur did not identify 
new and significant safety information from this study. 

Leong et al. :  In this cross-sectional study conducted in an otology clinic, the patients completed a 
questionnaire on the development of new otologic symptoms within 4 weeks of COVID-19 vaccination. 
The study presents 3 cases of idiopathic sudden sensorineural hearing loss after exposure to Moderna's 
COVID-19 vaccine. However, as no details of these cases are provided, causality cannot be assessed and 
therefore, the Rapporteur did not identify new and significant safety information from this study. 

Cohen et al. :  As this study investigates sudden sensorineural hearing loss among recipients of the 
BNT162b2 COVID-vaccine and not elasomeran, this study will not be commented further upon. 

Fisher et al. :  This study reports that 13 patients experienced idiopathic sudden sensorineural hearing 
loss within 30 days after COVID-19 vaccination. As no details of these cases are presented (including if 
any of the patients received elasomeran specifically), causality cannot be assessed. The Rapporteur did 
not identify new and significant safety information from this study. 

Ekobena et al. :  This study presents a case of diplacusis and right-sided hearing loss, along with flu-like 
symptoms (myalgia and malaise) and eventually vertigo after vaccination with elasomeran. The patient is 
described as healthy, but it is unclear whether the patient had risk factors for hearing loss. Similarly, it is 
not reported whether the hearing loss was sensorineural. Therefore, causality cannot be assessed. The 
main contribution of this study is the citation of other studies that present hypothetical mechanisms of 
action. One proposed mechanism of action is autoimmune processes involving autoreactive T
lymphocytes and a transient break of peripheral immune tolerance mediated through vaccine antigen 
molecular mimicry that could enhance isolated inflammation of the vestibulocochlear or facial nerve. 
Another assumption includes reactivation of latent viruses following immunisation. 

With regard to the retrieved literature, the MAH concludes : "Overall, the literature search results did not 

provide evidence of causal association between mRNA vaccines or mRNA-1273 and SNHL. " 

Conclusion 

The MAH concludes : "Based on the cumulative review of available data as of 17 Jun 2023, the MAH 
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considers there is insufficient evidence to consider Hearing Loss as a safety concern as this signal is 

considered refuted. Hearing loss will continue to be monitored as part of routine pharmacovigilance 

activities, and the topic of SNHL will be added as an ad-hoc adverse event to study mRNA-1273-P920 

(Post-marketing safety of Moderna Omicron-containing bivalent SARS-CoV-2 mRNA-1273 booster 

vaccines in the United States). No changes to the product information or inclusion in to the RMP are 

required at this time. n 

The article by Ekobena et al. presents hypothetical mechanisms of action in which COVID-19 vaccination 
might result in otologic disorders such as sensorineural hearing loss - including autoreactive T
lymphocytes or reactivation of latent viruses. The PRAC Rapporteur cannot dismiss these hypotheses 
entirely, however, the data accumulated in this PSUR period in the form of spontaneous reports and 
literature articles are not deemed robust enough to support the existence of a causal association between 
sensorineural hearing loss and elasomeran exposure. The new data do not change the conclusion of the 
previous PSUSA procedure on this topic. No further actions beyond routine pharmacovigilance are 
considered warranted at present. 

As this signal was closed and refuted by the MAH after the DLP of this PSUR, the MAH is reminded to 
present the signal as closed and refuted in the next PSUR in compliance with GVP module VII. However, 
further evaluation of the signal in the next PSUR is not necessary unless new and significant data emerge 
that trigger a new signal. 

2.3. Evaluation of risks and safety topics under monitoring 

2.3.1. Evaluation of risks 

2.3.1.1. Important identified risks 

2.3. 1 .1 .1 .  Anaphylaxis (Safety concern in PBRER only) 

Evaluation of information received during the PBRER reporting interval relating to the known identified 
risk of Anaphylaxis, has not identified any additional clinically relevant new safety information for this 
topic. The characterization of this important risk as described in PSUR Section 16.4, below, remains valid. 

Rapporteur assessment comment: 

The MAH did not identify any new and significant safety information changing the characterisation of 
Anaphylaxis (safety concern in PSUR only), and no further action is considered warranted at this stage. 

2.3.1. 1 .2. Myocarditis and Pericarditis 

Evaluation of information received during the PBRER reporting interval relating to the known important 
identified risks of myocarditis and pericarditis, has not identified any additional clinically relevant new 
safety information for these topics. The characterization of these important risks as described in the 
current RMP and in Section 16.4 [of the PSUR], below, remains valid. 
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Ta ble 1 6 .8 

Source of Xe,,, 
lnform.11timn 

Backgrnuod 

:\[ethods 

Results 

l\I;i.ocarditis a nd Perkarditis 

o Modema GSDB 
o Li.tern tu.re Sources 

o Search Criteria Applied:  Appendix 1 3  4 

o Retrieved 240 

o Ne,,r and Significa nt Safety foforma t:ion: None (0). 

An a ssociat:ionbetweenmyocarditis and pericarwtis a nd  CO'VID--1 9 mRNA ,·accinat:ion 
has been reportr:dsince ea:rly sunnnerof 2021  a s  ;.cery rare e,,ents, particularly among 
a dolescent and young-adult males ,vithm 7 days a fter Dose 2 .  

Cases a re classified us:ingbol:b the Brigbton Colla borat:ionMyoauditis/ Pericardit:is ca se 
definition [73] [7 4 ]. a nd the CDC working c a se definition [7 5 ]  for Acute Myocarditi.,, 
,md Acute Perica:rditis. 
The Company cau saliiy ms sessment is prn.,·:ided u t:iliz:ing tb.e VlH O --l!1v1 C standardized 
case causahty a ssessment. 

Afvocarditis and Pericarditis Cases InvolvingElascnmzrmi 
During the review period. the M.A.Hreceived263 c ases (2 71  evtnts) ofmyocarditis and 
perica rditis with a ll ca ses considered se:r:iou s cases. Th ere were 1 3  ca:.es. repating a. fatal 
outcome (See Appendix 1 2. 1  7). There were 1 4  7 medica Illy confinned ca ses invokmg 
elasomernn. Atotalof 1 62 (6 1 .6%,) cases involwdmales and 94 cases (35 .7%) involved 
females; 7 ca ses (2. 7�1'o) ,>;'ere missinggenderinfommt:ion. The mean age of tl1e patients 
was 42 . ]  (SD: l 7.5'J. 1.,lith a m edian40.0yea:rs (range 3 .0 to 90.0 yea:rs): 44 cases 'iNere 
missiinga ge data. Mosteventrn,,lere reported afierDose 2 (89 ;  33 .�•·'i,). followed by Dose 
3 (74 ;  28 l �io). There were 5 1  (1 9 4�.,11):reporu ,'ilith anunknown dosenumber Oftbe 2 12  
casenvith a knov.rn dose llllt]lber0 65  cases (30 .  7�•o) we:re Vilitlun 7 da ys ofva ccmation 
During thereportingperio� 1 01 events (38 .4%) 1,vere reportedas ""Recovered/ Resolved/ 
Recovering_" Limita tions exist :in capturing follow-up information a bout :individual 
events from spontaneous reports, such that the category or'Not recovered/Notreso lvoo·· 
likely represents a n ove:r-estima te for tbis category of  outcome, a s  the a ssessment is 
ba sed on the reporting date ra tba than a prescribed mterv a I foilcn.\,ng s:;rm p tom on set 
(i.e .. it should not be interpreted a s  representing the entire episode of care). 
According to the Brighton Collaboration casedefin:itionformyoa.1ditis and pericarditis 
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m pa treas �  1 8  yeau, of a ge. 28 cases met Level l .  1 9  ca ses met Level 2 :  9 ca ses met 
Le.-e13 : 18 5 cases met Le\d 4. ;md 12 cases met Level 5 .  Also. tl1.ere 'Wa s one report 
where the e1,-,mtofmyocardiris W11sreported after Do'i:e 2 ,vilth Comimnty, hence case 
cla ssification and ca usality assessment were not conducted_ (See Appendix 1 2 1 7)_ 
According to the CDC workingdefinitron[751 22  cases ,vere cl.a sf.Ilieda s "Confirmed'": 
34 ca ses ,,,,ere cl.a ss:i:fied as  '"Probable"; 1 84 ca s:es ,vere classified as "Unas",essahie·'; one 
case wa s da sf.Ilied as  ·'Acute Pencarditis". and 1 3  c ases were cousidered "'Not a case" of 
myocardit1S or pericarditis. (See Appendix LU 7)_ 
According to the \VHOcausahty assessment tl1e1e were 3 cases con�idered ·"Pmba ble "; 
40 ca ses considered ·"Possible""; 1 66 cases considered "Unassessable". a nd 32 cases 
consKlered ·'Unlikely·• rel.a ted to the vaccine. Thirteen ca se reports were not a ssessed 
given that theywere not cousKlered ca ses of myocarditis or perxarditis, mdudiug the 
case that reported the events after dose 2 with anothermRNA CO\iID-1 9 va cc:ine (See 
Appendix. 12- 1 7)_ 
For the U cases reportmg a fa tal outcome. six were the same lilerature report from 
Koi:-ea . and they 1,vere a Ikonsidered '"Una ssessa ble" a ccordmg to the \VHO ca u sahty 
a ssessmenl given that importa nt infonna tion is mi'>sing from tJ1ese i:-eports iinduding 
concomitant and treabnent medications, medical historie:�, a dditrona 1 test conducted,  
among others_ Thi"> study has severaUnnitations tba t  are in.duded in Section 1 1 . 
Forthe otber se.-enfamlreport'i fotu ,,,ere considered unassessa bie due to the lack of 
mfonna.tion, and3 \lilere consideI"edunlikely related to the vao:::me ba sed on a ssocia.ted 
comorbidirties that pro,:ide a moi:-e plausible explam1 tron for tl,e occurrence of the 
reported events. (See Appendix LU 7) 
Subpopulation Analvses for cases invoivi.mr, elasomeran 
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• Chilcken (2 ,-ears to 5 yl'ar,): Dmmg this reportmgpenod, 2 ca ses (2 e1..-ents) 
Wl:'t"e reported. Both repa.ts were from Ta1wau Both wei:-e da F>S:ified a s  Level 3 
a ccording to the BrightonCollaborntioncase definition. a s Plfoba ble according 
to the CDC ca se delliniibon, and as Possible a ccordmg to tl1e V,lHO ca usaiity 
a ssessment eva.luatron. One case 

- reported the events two days a fter Dose L a nd the second case 
was two days a fter Dose 

2 (See Appendix 12  .1 7). 
• Children (6 yean to 1 1  ye.irs): During tfos reportiugperrod. tl1ei:-e were 110 

c a ses reported in this a ge group. 
• Adolescents (12 years to l 7 yNu·s): During thi,s i:-eport:iug period, 7 ca ses (7 

.;�:,;::,li:�!il.;:;��.!�.2?:E:�!'! .. 2ii" ca se 
- wasreportedtluee days a fler Dose 1 .  Fi,-e reports 
Wl:'£e a fter Dose 2 ,,':ith one c as,e reporting a fatal outcome 

. The reported cause of death ,,,,-as 
sepsis and endocanhtis_ Tbelfe was one case reported after Dose 3 

. See Appendix 1 2  .1 7 for more 
infonna tio11 . 
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},frocarditis and Pericarditis Casf/s bnio/ving efosomeranlimelasonui!ran 
During thereviewperiod, the MAH received 419 ca ses (49 events) of myocarditis and 
pericarditis involvingda someratihmefasomeran. J\.111. cases ,vere considered serious, and 
18 ca ses were medically co11finned There were 2 c a ses l\ith a fataloutcome. T11ere ,,,a.-e 
no gender differences :in the number of  ca ses reported mvo1'.·ing m<1 les (24;  49.0�>�) 
compared to cases io\·olvmg fema Ies (241; 49 .00.,•): 1 ca se (2.0 %) Vil'R s misSD!g gender 
:informa.tion. The mean a geof thepntients wa. s 59.4 (SD: 1 8.9), Vil�th a median645 years 
(range 24.0 to 95 .0 years): 9 ca ses were missmg a ge data 

During this reporting period, most events were reported after an mlknov.n dose number 
(24 :  49 .0%,). Ofthe 24events ,vi.th a known dose mm:1ber, 14 events (56.0%)were withn 
7 days of dosing. There were 2 7  cases (55 . 1  %,) reportmg an outcome of 
·'"Recovered/Resolved/ Recovering_·· 
During the report:ingperio� there ,vere no reports of myocarditi:s orpericarditisreceived 
for :indi,cidua ]s <1 8 years of a ge. 

According to the Brighton Co& boration casedefinitlDn fDl'myoca.rditis andperic:arditi.s, 
I case met Le.-el L 6 cases met Le.vel2 : 2 ca ses metLevel3 ; 3 8  cases met Le\·el 4. a nd 
2 c a ses met Le,,el 5 .  

According to the CDC ,,.ro:rking def:mitron(Ga rgano 2 02 1  ) .  1 ca se ,va s  "Confmned ··; 7 
were cons:idered · ·Probable": 3 9were "'Unassessable" cases.aud 2  were con'iiidered ··Not 
a c a se"'_ 
According to the \VHO causahty assessment tbere were 4 cases considered ··Possible··; 
38 ca ses considered ·"Urn1sses&"!bne '": 5 cases considered · 'Unlikdy··. a oo 2  cases ,1v·ere not 
a ssessed a s  they ,,rere not considered a case ofmyocarditis or pericardit:is. 
Forthe 2 ca sesreportinga fatalouta::ime,a ccordingto the \VI-IO caus.11.lity a ssessment, 
one case ,vas considered ' ·Possible'·_ and the other v,n'l s "Unasgessable'' due to lack of 
:informa tion. 

regula tory authority caseconce.r.ninga 7 7-year-old male pa.tient, Vil-'ith relevant medi.ca] 
history oftranscatheter aortic ,•alve mpla11.ta.tio11, who experienced pyrexia . dyspnoea., 
chest pain. chills, a nd tremor on the same day a fter receiv:ing a dose of 
dasomernn/imelasome:mn. CRP was elevated and there ,va s pericai:dial effusion. Pa t:ient 
was toleratingsymptoms well to s tart i;i,c:ith and ,vas treated \\�1b anti-inflammatories a t  
fu:lll dose and colchicme. Patient developed smlden shortness ofbreatb. ta mpona d e  and 
was a dmitted to the hospital v.bere a peric:ardi."!l di:am ,va s :inserte� but patient continued 
to deteriorate a nd  died. On a 11 unknOVil'll da te p a  tr:nt had an e lee troca :rdio gram ,vbich 
showed normal.sinus rhythm. echocardiogrnmshowedgoodLV functiot1. Cardiac MRI, 
CT pullmomry angiogram, Jugular ,·enous pre5Sure. CT sea n. and a Trauscatheter a ortic 
valve imp lama tion (TA VI) were done ,,rith no results reported. This ca se was c onsidered 
a Levell a ccordingto tl1e Brigbton Collaboration casede.finit:i.on: Probab]e accordi:ng to 
the CDC case definition and 'IN!! s considered Possible a ccordmg to \\iHO causality 
a s:sessment. 

:is a  
regula to11ra uthority case concem:ing a  9 5-year- old female patlf'nt, Vlitb rdevantmedical 
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history of chronic kidney disease, a t:i:iaHibri.lla tion, a 11gina p ec toris, b yp erten sion,  ]eft 
ventricular hypertrophy, and thrombosis, who experienced myocarditis. The eH:nt 
occurred cm the same day a fter a booster dose ofela somenm/nnela somenm. The report 
mentioned thepatientbecame unvilellapproxnnately 1 2  after vaccination Herresp:irat,my 
ra te Vilas high (60), ,,.1.th "weC cough a nd hw 02 Sattm1tions (60!to). Paramedics 
a tteml.edand suspecleda h�rt a Uack, thensuspect COVID, but all tests were nega ti:-..·e 
Hosprtallization was refoseda11d the pa.tilent received ··emi ofl:ife paihv.'ay 1lrna1lmenC fo:r 
!.ymptomcon1rnl. She died one week aft er vaccma tion. Reported cause of death was 
myocarditis. h 1;, unk.no.,,n if a n  autopsy ,¥as performed. No further mformation 
re ga rdi:ng the event and cause of death ha-,.,1:" been pro\:ided Pa tienf s a ge and mentioned 
med1calhistory :re:limlms a s  confoum:lei:s for tbe fatal outcome. According to the \VHO 
ca  usabty assess:maJ.tth:is reponi,_, una ssesS:1.ble due to tl,eco:mpletela ck of mfonna tion .  
l1vb,1ocarditis and Periauditis in  Pregnam:v involvi1·1fEiasomeranhrnelasomeran 
The£e wa s one report of pericarditis reported follov,mg exposure to 
elasomeraulimelasomemn dum1gpreg;.1<1.n 

Thi.s :regulatoryreport mvolved a 33 -year-old fema lie 
, e-eclampsia and current condition of factor V Leiden 

mutation, who :5 weeks a ftera dose ofela someranlnnela SJmernn vac.cnmtion which wa s 
first dose of CO'VID-1 9 ,caccnrntion schedule , experienced tachycardia , dyspnea , 
palpitations, fatigue, and dyspnea and was diagnosed with peri:arditis and pulmonary 
embolism. In a ddition, matema] exposu.re during pregnancy wa s reported in the case 
smce the pa tientwa.s vaccEated v.'ltb eh somernnhmela someran dunng pregnancy of 
apprnxmmtely 7 weeks gestationpenoda t exposure. Last menstrual penod (LMP) \'la s 
26 Jul2022 a ml.  expecteddelliver:ydate\si'a s 02May2023. An ed1oaudiogram col:1lllil1ed 
pericacditis. Cardiac troponin level wa s normal, a nd a chest x-:ray did not detect any 
a bnOIIllllhty; how-ever, the v e:1.1 tila tion/petlus1011 scan reporte<l a diago:>sJS of puhn ona iy 
embolism. Treatme1111l for the eventincludedenoxaparin a.ndaspirin a nd the patient wa s 
hospitalized for 1 week . The outoome ofpreg;.umcy is pendrngand 1mkn°"'l1 at the time 
oftbe :report. Ou.trnme forpericarditi.s wa s resollvedand for pu1monary embolism wa s 
resolvmg. 
Company assessment: The prolonged TIO made thi<., report unlikely related to 
,;,-a c cmahon and the co11c1nea me<hcalhistory of myotomc dystrophy (type 2: myotomc 
dystrophy) a nd Factor V Leiden mutation, a s  well as dia gnosL<s of CO\llD- 1 9  at an  
unknoi.,n tnne areimporta nt  confounders in this report. There iis a lso a report of pre
eclamps111 a t a n  unknown time a.nd with no a dditiona 1 mforma tion provided. llu'> ca se 
wa s considered. Level 2 according to the Brighton Collabora tion case definition, a 
probable case according to the CDC case definition, a nd  unlikely related to va ccma. tion 
a ccording to \¥HO ca usa llity a ssessment_ 
livb,1ocarditis and Periauditis Cases lnvolvinv Elasomeran-<dm,eso•meran 
During the revi:ewpenod, the MAH received 2 6 ca ses (26 events) of myocarditis and 
pericarditis nn,olv:ingela someranlJIDelz.someran, all  of which were considered serious 
cases, and 2 3 ca :ses were mechcall:y c onfinned There 1,,,1ere no cases ,vith a fatal outcome. 
A totafof l 8 (69.2%) cases n1rnlved maJes a nd 8  cases (30.8•1'o) inrnlwd females. The 
meana ge ofthe patientswas 3 2:.8 (SD: 2 L3), ,,':ith a median 30 0 years (range 1 1 .0 to 
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Disn1ssi1m 

78 .0 years); 4 ca ses were missing age data . 
During this reportingperiod, most cases were recei.;ed a fter an unknov;m dose, number 
(L 2 :  46 .2�-'o). Ohbe 1 4kases 1,1,c:ith a known dooe numbei-. 9 ca ses (64 .3%) v,·ere ,,c:ithin 7 
da yso f vacanation. TI1ere were 1 4  cases (5 3 .8%) report:ing outcome a s  ··Reco\·ered/ 
ResolvedJRecovering" 
A£ cording to the Bright on C oThi boration case definition fm my ocarchtis and p enauditi.s, 
1 case m et Level l ·  9 ca ses met Leve12 ,  1 casemetLeve1 3 ;  1 4  ca ses met Level4 . a nd 1 
case met Level 5 .  
Ac cording to the CDC \Vorkmg definition {7 5], 1 ca se ,,vas ·T onfu:med"; 1 0  cases we:re 
·'P:roba ble "; 1 4  cases were UUna ssessa ble". and 1 ca se ,:va s considered ' ·Not a ca se·· . 
According to the \VHOcausahty assessment. tbere ,vere 1 1  cases consi.dered"Possib]e·'; 
l2 ca ses consideied ··unassessable": 2 case s cam,idered"'Unhkelly". and 1 ca ,e was not 
a ssessed a s  it vm s not considered a ca se of myocarditis or p-e-ncard:itis. 
Subpopulation AnaJvses for cas0s irn·olving elasomeran/davesom.0ran 

• Chilcken (2 year; to 5 years): During thi.s reporting period, there were no 
cases reported in this a ge group. 

• Chil dren (6 years to l l years): During tl,is reporting period. there was one 
case reported in thi,;; a ge group 
-i,;; a report receivedfrom-i.nvolving an 1 1 -year-old ma le 
chtld ,  wbo received eb sOIDf'J.1ui/dn·esom.emn as a 3'ci dose a nd two da ys la t er 
exp enenc ed chest tightness, nausea, decreased appetite, and n on -rndi:a ting c best 
pa in located in mid stem.al area He ,va s the taken to ED a 11dhi,;; vita 1 signs we:re 
reported to be stab De ,,c:ithouuachycardi:a or dyspiea. His physical examina tion 
re.-ea ledno remarkab le rmding and the ECG showed normal sinus rhythm. 
Two--dim.ensional ed1oca:rdiography a nd PET scan we:re norma 1 However. lab 
data. showedelevatedbs-Tropouin-I (2.5 5) and bs-CRP (2 .2). Treal:ment for the 
eventsi.ndudedfluid supplement andm.u1,;'1gement ofaccompanied symptoms. 
T11e outcome of lhe event iva s recovered. 

• Adolescents (12 yea rs hl l 7 yean): During this reporting period., tbere were 
eight ca ses reported m this a ge group. All ca ses, except one tha t  ha d an 
unkno\liln outrome,repoi:ted a ''Recovered/ ResoJved/RecoYering" outcome. 
The:re ,-..•e:re no fa talrepora.. There were seHn cases a ftera 3rd or a 45 -dose \v-itb 
ellasomernnA::lavesomeian. and 1 case \v-ith a nunknov,ln dose numbe:r. Allrepotts 
were within 8 days a fter va cci.na twn. Alli 8 rep0111, were considered Leve 1 2  
a ccording to the BrigbtonCollabomtioncase definition: "Prob a b:le" according 
to the CDC case definition, and "Possible" a ccordi.ng to the \\7HO causahty 
a ssessmetH. See Appendix 1 2 . 1 7  for a dditionahnformation. 

A re\-iewofthe datareceived durmgihe reporting period of tb.is PBREK showed tha t  
even t s  o f  my oca:rdi.tis n n d  p eriauditis comi.nue to primarily occur in young adult ma le s 
shortly a fterthesecond dose of tbe va ccine 1n'itb a TTO less t.ha n  7 days. There we:re 
ge,.;enty-five reports of myocarditi5 or peri-ca rditis following exposure to a11y of the 
biva lent ,;a ccines (elasomeran/imela someran or elas.omeran/davesomeran) in this 
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reporting period. To date, the d:in:ical presenta.tion of myoca.rditis a fte1 any of the 
b:iva lien t vacanes ( elas-OIIlemni:ime la soma-an 01 e la somerarJ/dayesomeian) does 11 ot diffea-
from those \"\liih e la s:ome1an.. '..vitl1 ca ses presenting a s  mild cases, a mt reco,-erm.g ;;..'11:lm a 
sbon ti:me following standard trea tment a nd rest. 

Analysis of sa fcty dam bous.ed in the M.Al-h GSDR a s  wefil a s  rev:iiew of the 1.itern ture, 
sl1m,1ed that most of the indri--idual-s Vilho expe1ience<l an event of myocarditisi 
pencarditis a fte:r va ccina tion with ela somernn.  elasome:ranl:imelasomemn and 
el.a somernn/davesomeran \,1ere considered recovered by healtl1-ca :re providers a fter a t  
lea.st 9 0  da.ys follol.'.\':ll1gthe onset o f  myocard:itis/pmcarditis. fo a ddition, the:irquality-of-
hfe mea.sures were comparable to those in pi-e-pandem.i:c a nd  early pandemic populations 
ofa s:imila:ra ge [76]. 
Please referto Sect1011 8 forresults from the PASS study on the eva ma tion of 
myocard:itisi a nd perica.rdit:is. 

Ba.sed on the analysis of a ll the safety data available a s  of 1 7  Jun 2 023 , the MAH 
considers casesofmyocanhtis a nd  pericarditis to be  consistent ,,ith the known safety 
profile of ela sane:ran_ el.a somernn/nnellasomernn andela.someranldavesomernn.  and the 
benefits forthesevacanes far outweigh anypossib]e vaccme-associated nsks. mdud:ing 
the risks of myocarditis and pericarditis. 

C{ludusiou E,caluat:ion of the data during tlus i-eport:ing p eriod did not pm,·ide any ne,v safety 
mforn111.tion tl1.a t would differ fmm the known sa fety profile of ela.somernn. 
ela.somernn.lnne1'lsomeran,  and elasomeranldavesomeran.  
Review of the data a lso shmlilno differeoce in  the obsen.:ed safety profile of elasomemn, 
ela someran':iind.iisome:mn, andelasomera11lda,,esomernn for ch:i1d:ren (6 months to 1 2  
years of a ge), the adolescent population (1 2 years to 1 7 years of a ge). or in those 
individua ls receiving a 3rd dose of el.a someran, ellasomernn/:imelasomer.m, and 
el.a some:ran/davesomeran when compared to > 1 8  years o]d Reportingra tes are lower for 
chilldren than for a dolescents and ymmg a dults. 
Ba sed on the amly:sis ofa]l the safety data received during the reportmg p eriod of tl1is 
PBRER,Modema Tx, Inc. considers that cases ofmyocarditis ,md pencarditts to be 
consistent with the knownsafetyprofile of ela somernn. el.a someran/melasomern.n, and 
ela.some:ran/da vesomeran. 

Penodic data analysed dmingtl1e repa1mgperiod of this PBRER, supported an update 
of the pro duct information, indica ting tlrn t most ca ses recover_ a nd that some ca. se s 
rnqui:red intensive c are support and fat.aka ses have been observed. Data presented in a 
study conducted by Le Vu et a L a nd mdudedm PBRER4. mdicatedtl1at n1 a penod of 
28 da.ys after the second dose. thei-e were 1 .8 8  (9 5�-o Cl: 0.9 5 6, 2 . 804) extra ca ses of 
myocarditis in ] 6- to 24-yeac-old ma tes per 10 ,000 compared to unexposed p ersons. 
The MJ\H will co11tn1u.e to manitor the reportede,·ems of Myocacditis and Perica.rditi::s 
using :routine and enhanced surveillance activities_ mduding PASS to further 
charncrenzethem. Based m1 the cumulab,.ce i-ev1ew of sa fety data , mcluding hternture 
and ca se :reports, the SmPC and the PIL ha.ve been updated m section 4 .4! Specel 

case support: audfot-ikases have bee11 obsen-ed. The benefit- n:ik eva luation remams 
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Rapporteur assessment comment: 

The MAH has provided a review for myocarditis and pericarditis for the latest review period from 18 
December 2022 to 17 June 2023 comprising cases and literature. 

Source of information 

Literature: A focused literature search has been performed. Despite that 240 papers were retrieved, the 
MAH did not find any new and significant information in these. 

The Global Safety Database (GSDB) was searched for all cases of myocarditis and/or pericarditis following 
vaccination against COVID-19 with elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran. Data from the review period are presented. 

The MAH identified all cases according to the CDC working definition for acute myocarditis and acute 
pericarditis cases as well as the Brighton Collaboration case definition for myocarditis/pericarditis, and 
has furthermore performed causality assessment utilizing the WHO-UMC standardized case causality 
assessment. 

Review of the Global Safety Database 

For the review period 18 December 2022 to 17 June 2023, a total of 338 cases (346 events) of 
myocarditis and/or pericarditis were identified 

Of these, 263 cases (271 events) were following vaccination with the monovalent elasomeran vaccine, 49 
cases (49 events) following the bivalent vaccine elasomeran/imelasomeran, and 26 cases (26 events) 
were following the bivalent elasomeran/davesomeran vaccine. All cases were considered serious, and 15 
had fatal outcome. 

Age and gender distribution 

Age was known in 219/263 cases (83.3%) following elasomeran, the age range was 3-90 years with a 
median age of 40 years. For cases following elasomeran/imelasomeran, age was known in 40/49 cases 
(81.6%), the age range was 24-95 years and with a median age of 64.5 years. For cases following 
elasomeran/davesomeran, age was known in 22/26 cases (84.6%), the age range was 11-78 years and 
with a median age of 30 years. 

In total 18 cases were in children and adolescents, of these, 9 cases following elasomeran and 9 after 
elasomeran/davesomeran. 

For elasomeran the gender distribution was 61.6% males, 35.7% females, and 2.7% cases of unreported 
gender. For elasomeran/imelasomeran cases for this review period were evenly distributed between 
genders with 49.0% males, 49.0% females, 2.0% of unreported gender. For elasomeran/davesomeran 
there were 69.2% males, 30.8% females. 

Dose number and time to onset 

Dose number was known for 250 cases (74.0%) of all 338 cases in the reporting period; overall most 
cases were reported following receipt of a 2nd or 3rd dose. 

Among events of known dose number, in total 88 events (25.4% of the 346 events in the period) 
occurred within 7 days after vaccination (these were 65 events following elasomeran, 14 following 
elasomeran/imelasomeran, and 9 events following elasomeran/davesomeran). 

Conclusion 

The MAH has provided a review for the latest period from 18 December 2022 to 17 June 2023 comprising 
literature and cases from the global safety database. The information retrieved in this period does not 
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give rise to new concern regard ing the risk for myocard itis and/or pericarditis following vaccination with 
elasomeran-containing vaccines. This is also in light of the update of the Sm PC and PIL based on 
information presented in the previous PSUR (please, confer the AR section 2.4. Characterisation of risks 
for myocarditis and pericarditis). 

Comments 

Comment 1 :  It is noted, that the MAH in the discussion has written, that "events of myocarditis and 
pericarditis continue to primarily occur in young adult males shortly after the second dose of the vaccine 
with a TTO less than 7 days". This statement could call for attention regarding the TTO of less than 7 
days : Accord ing to the cumulated numbers for the entire period since 18 December 2020, dose number is 
unknown for approximately the half of all events of myocard itis and/or pericarditis, which means that a 
TTO of 7 days or less may be imprecise as the TTO may be different in the other half of the cases. This 
can be exemplified by the review period 18 December 2022 to 17 June 2023 presented in this PSUR, 
where 88 events are known to have TTO within 7 days; if reported as percentage of all events in the 
review period this equals 25.4% (88/346 events), but it reported as cases by known dose number it is 
35.2% (88/250). The aim of this comment is solely to kindly call for attention towards that the TTO of 7 
days may be rather imprecise, and to maintain an interest in clarifying TTO in upcoming reports, and 
lastly to remind that the updated SmPC and PIL describes the TTO for myocarditis and pericarditis 
following vaccination with elasomeran as : "These conditions can develop within just a few days after 
vaccination, and have primarily occurred within 14 days." 

Comment 2 :  In the first paragraph under the heading "Myocarditis and Pericard itis Cases Involving 
Elasomeran/davesomeran" a wrong vaccine is written (elasomeran/imelasomeran is written instead of 
elasomeran/davesomeran). This typo should kindly be corrected. 

2.3.1.2. Important potential risks 

2.3. 1.2.1.  Vaccine-associated Enhanced Disease (VAED) Including Vaccine-associated 
Enhanced Respiratory Disease (VAERD) 

Based on the final assessment report for PBRER #4 (Procedure no. : EMEA/H/C/ Periodic Safety Update 
Single Assessment (PSUSA)/00010897/202212, received after the DLP of this PBRER) the final 
recommendation regarding removal of VAED including VAERD as an Important Potential Risk from the EU 
RMP, was endorsed, and that "based on the cumulative evidence, this risk is refuted and no longer 
considered important in the context of the RMP and the PBRER. It should be removed from the PBRER list 
of safety concerns and an evaluation of new information on this topic in future PBRERs is not expected". 

Rapporteur assessment comment: 

Based on the conclusions from the previous PSUSA procedure the Important potential risk "Vaccine
associated Enhanced Disease (VAED) Including Vaccine-associated Enhanced Respiratory Disease 
(VAERD)" is no longer considered important and removed from the RMP and PSUR summary of safety 
concerns. This is endorsed. 

2.3. 1.2.2. IgA Nephropathy (Safety concern in PBRER only) 

Evaluation of information received during the PBRER reporting interval relating to the known important 
potential risks of IgA Nephropathy for elasomeran, elasomeran/imelasomeran, and 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page ll7/2l3 



elasomeran/davesomeran has not identified any additional clinically relevant new safety information for 
this topic. The characterization of this important risk as described in PSUR Section 16.4, remains valid. 
IgA Nephropathy is monitored in accordance with a request from a Health Authority. 

PSUR Table 16.9 IgA Nephropathy 

Source of New 
Information 

Background 

Methods 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied: PSUR Appendix 13.4 
o Retrieved: 140 
o New and Significant Safety Information: None (0). 

Following review of PBRER#4, a Health Authority requested the following 
information on IgAN: 

• The rapporteur concludes that reporting of IgANis rare and that 
the evidence is currently inconclusive regarding a possible causal 
role of vaccination with elasomeran or bivalent. Thus, the MAH 
should maintain IgAN as an important potential risk in the future 
PBRERs. In the next PBRER, it is therefore expected that the MAH 
will present new information on IgA nephropathy and risk 
characterization in PBRER section 16.3  and 16.4, respectively. 

• The vaccine type is now specified (in the Ota paper) the MAH is 
requested to confirm the origin of these 3 cases 

and ■■■■■■■I) and to 
reclassify their causality status accordingly. This request should 
be addressed in the next P BRER. 

Neither the Brighton Collaboration nor CDC has established a case definition for 
IgA nephropathy. The MAH has considered a case as IgA nephropathy if there was 
reported renal biopsy evidence of IgA nephropathy, medical diagnosis of IgA 
nephropathy or reported diagnosis of IgA nephropathy. 
The Company case causality assessment is provided utilizing the WHO-UMC 
standard causality categories and criteria. 
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Results 

Discussion 

Conclusion 

Refer to Appendix 12. 18 for information about the medical topic. 
During the review period, the MAH received 29 reports (36 events) that had 
PTs within the HLT of Glomerulonephritis and Nephrotic Syndrome. There 
were 25 medical ly confirmed reports involving elasomeran or biva lent. 
The 29 reports (whether or not the PT IgA Nephropathy was coded) were 
medica l ly reviewed PSUR Appendix 12 . 18.  Out of the 29 reports, there were 
8 cases, a l l  serious, that involved IgA nephropathy; there were no cases 
reporting a fata l outcome. Of the 8 cases, 7 involved elasomeran, and one 
(1)  case involved elasomeran/davesomeran. 
Out of the 8 cases involving IgA Nephropathy, five (5) cases were new onset 
(de novo) IgA nephropathy, and two (2) cases were considered IgA 
nephropathy flares because they were reported to have exacerbation of IgA 
nephropathy that had been diagnosed prior to elasomeran or biva lent 
vaccination.  One (1)  case report did not provide information allowing 
determination of de novo vs flare. The majority of cases involved females (6 
cases; 75.0%) compared to males (2 cases, 25.0 %). The mean age was 49.4 
years (SD : 2 1 .3) and median age was 38.5 years (range: 29.0 to 80.0 years). 
Time to onset ranged from day O to 248, with no common pattern observed 
regarding TTO. 
Health Authority Requests 
A Health Authority requested that the origin of three previously reported 
cases with unknown vaccine type be reviewed because an article reporting 
those cases was subsequently publ ished that identified the vaccines involved 
[77].  The Moderna COVID-19 vaccine was reported for the cas� 

-PSUR Appendix 12 . 18). The other two cases reported in the article 
involved Pfizer vaccine ( and ) and are 
now classified as  inva l id in the MAH's GSDB. 
During the reporting period in the MAH's GSDB, there were 8 cases of IgA 
nephropathy that were identified through medical review: 7 cases involved 
elasomeran, no cases involved elasomeran/imelasomeran and one case 
involved elasomeran/davesomeran .  Of the 8 cases of IgA nephropathy, five 
cases were de novo and two cases were flares, one case had no information 
on de novo vs flare. No new patterns were observed with regard to IgAN
related data for the three vaccines noted above. Renal patients are at 
increased risk of serious i l lness and death due to COVID- 19 disease; thus, 
vaccination is of great benefit to them.  
Based on  the analysis of  a l l  the safety data available as of 17 Jun 2023, the 
MAH considers cases of IgA nephropathy to be consistent with the known 
safety profi le of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran, and the benefits for elasomeran or bivalents far 
outweigh any possible vaccine-associated risks, including the risks of IgA 
nephropathy. 
Evaluation of the data during this reporting period did not provide any new 
safety information that would suggest a possible association between the 
evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran .  Information 
presented in those reports does not d iffer from the known safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran .  
Mention of  a l iterature article by Ma and Xu [78] was requested by a Health 
Authority. This article began with a summary of cases of new onset IgAN 
published in the medical l iterature before 10 Ju l  2022; analyses based on 
these cases may be susceptible to publ ication bias. The authors a lso made 
general  reference to the "multi-hit hypothesis of IgA nephropathy" and to 
the mucosal origin of hypogalactosylated IgAl in IgA nephropathy. Also, the 
authors proposed three hypotheses for the possible causation of IgA 
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nephropathy by Covid-19 vaccination :  1) production of excess antiglycan 
antibodies; 2) an increase in pathogenic IgA production ; 3) cytokine storm 
with speculated sharp increases of inflammatory factors such as IL-6, IL-10 
and GMCSF. 
The authors acknowledged that they were unable to infer a causal 
relationship between vaccine and IgAN and that the mechanisms that they 
proposed for the vaccine-IgAN association are not proven .  
Based o n  the analysis of a l l  the safety data received during the reporting 
period, and taking the above mentioned publication into consideration and 
risk characterization, the MAH considers that cases included under the 
medical topic of IgA Nephropathy, reported in temporal association with the 
administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any new safety concern and the 
information provided does not support evidence of causal association 
between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
exposure and IgA nephropathy. The MAH will continue to monitor events for 
IgA Nephropathy using routine surveil lance. The benefit-risk evaluation 
remains positive. 

Rapporteur assessment comment: 

During the reporting period there were 8 cases of IgA nephropathy identified through medical review by 
the MAH : 7 cases involved elasomeran, no cases involved elasomeran/imelasomeran and one case 
involved elasomeran/davesomeran .  Of the 8 cases of IgA nephropathy, five cases were de novo and two 
cases were flares (missing data on 1 case). Accord ing to the medical review presented in PSUR Appendix 
12. 18, 4 of these were assessed as WHO-UMC "Possible", while none were considered of "Probable" or 
"Certain" causal ity. The remaining 4 were considered unl ikely (2) or unassessable (2). 

This is endorsed . From MAH's evaluation of cases reported with the PT "IgA nephropathy" presented in 
PSUR appendix 12. 18a, the Rapporteur did not identify new and sign ificant safety information . 

Concern ing the Ma and Xu publication : See assessment comment above and in section 2.4.  

Requests from previous PSUSA (no. 4) procedure 

ITEM 1:  IgA Nephropathy (IgAN) 

A. The MAH is requested to maintain  IgAN as an important potential risk in the future PSURs. It is 
therefore expected that the MAH wil l  present new information on IgA nephropathy and risk 
characterisation in PSUR section 16 .3  and 16.4, respectively. The MAH is also requested to include the 
following publication in the risk characterisation in the next PSUR:  

- Ma Y,  Xu G .  New-onset IgA nephropathy fol lowing COVID-19 vaccination.  QJM .  2023 Feb 14; 1 16(1): 26-
39. doi : 10. 1093/qjmed/hcaclSS. 

MAH Response: The MAH acknowledges that it wi l l  maintain  IgAN as an important potential risk in  the 
future PSURs and that it wi l l  present new information on IgA nephropathy and risk characterisation in  
PSU R  sections 16 .3  and 16 .4, respectively. 

The next PSUR, with data lock point 17 June 2023, in the risk characterization (section 16.4) wi l l  include 
new information from the article : Ma Y, Xu G. New-onset IgA nephropathy following COVID-19 
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vaccination . QJM .  2023 Feb 14; 1 16(1) : 26-39. doi : 10. 1093/qjmed/hcac185.  In addition, a sum mary of 
this article fol lows. 

Ma and Xu searched literature published before 10 Ju ly 2022 and identified 32 articles related to COVID-
19 vaccination and IgA nephropathy. These articles reported on a tota l of 48 patients : 31 with new onset 
disease and 17 with relapse. Ten patient's IgA nephropathy had onset after the first dose (time to onset 
median 10 days [range 1-61] ;  and 38 patients had onset after second dose (time to onset median 2 days 
[ immediate-79. ])  Additional  cl in ical  data from these cases were also sum marized and tabu lated ; 
however, it should be noted that inferences drawn from analyses of these cases, a l l  selected from the 
literature, may be susceptible to publication bias. 

With reference to the "multi-hit hypothesis of IgA nephropathy and to the mucosal origin  of 
hypogalactosylated IgAl in  IgA nephropathy", the authors proposed three hypotheses for the causation of 
IgA nephropathy by Covid-19 vaccination : 1) production of excess antiglycan antibodies; 2) an increase 
in pathogenic IgA production ; and 3) cytokine storm with speculated sharp increases of inflammatory 
factors such as IL-6, IL-10 and GM-CSF. 

The authors acknowledged multiple l imitations in  their report: First, there is only a temporal association 
between symptom onset and COVID-19 vaccination in IgAN patients, and the authors were unable to 
infer a causal relationship between vaccine and IgAN . Second, there may be many unreported vaccine 
related IgAN cases, and epidemiological investigations are lacking, so they could not determine the true 
incidence of IgAN after vaccination.  Third, the mechanisms that they proposed for the vaccine-IgAN 
association combine hypotheses from case reports and the literature and are not proven .  Fourth, due to 
the small sample size, there may be errors in  their statistical analyses. 

Rapporteur assessment comment: 

The MAH has confirmed the request to maintain  IgAN as an important potential risk in the future PSURs 
and that it wi l l  present new information on IgA nephropathy and risk characterisation in PSUR sections 
16.3 and 16.4, respectively. Th is is acknowledged . 

Further, the MAH has com mented on the Ma and Xu publ ication : New-onset IgA nephropathy fol lowing 
COVID-19 vaccination . QJM.  2023 Feb 14; 1 16(1) : 26-39. Th is is acknowledged . Although new hypotheses 
on the causation of IgA nephropathy by Covid-19 vaccination are presented, the exact etiology and 
pathophysiology of IgA nephropathy, also in this context, remain unknown. 

The PRAC Rapporteur notes that the publ ication by Ma and Xu a lso l ists 15 l iterature case reports of IgA 
nephropathy fol lowing vaccination with Moderna's COVID-19 vaccine. These l iterature case reports have 
been publ ished before 10th July 2022 (before the reporting period under review in this PSUSA) and most 
of these cases a lso appear in Eudravig ilance and they should therefore a lready have been evaluated by 
the MAH . However, the PRAC Rapporteur notes that on these cases the MAH simply states :  " [  . . .  ] it should 

be noted that inferences drawn from analyses of these cases, all selected from the literature, may be 

susceptible to publication bias. " As it is unclear whether the MAH has previously evaluated these 
cases or not, within this procedure the MAH is requested to clarify whether the literature case 
reports presented in the article by Ma and Xu have been included in previous evaluations of 
IgA nephropathy. If any of these cases have not previously been evaluated, the MAH should 
present these cases and comment on them within this procedure. 

ITEM 2: IgA Nephropathy (IgAN) 

B. According to the l ine l isting of cases in the Appendix 1 1 . 1 7b to the PSUR, cases number 
and ••••••■ are classified as WHO-UMC Causa lity Conditional 
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"because the vaccine type was not specified". Since the vaccine type is now specified (in the Ota paper) 
the MAH is requested to confirm the orig in of these 3 cases ( and 

) and to reclassify their causal ity status accordingly. 

MAH Response: 

The MAH has noted the "Ota paper," in which three cases involving IgA nephropathy are reported . Case 2 
in that paper involved "Moderna mRNA- 1273;"  in contrast, Case 1 and Case 3 involved "Pfizer 
BNT162b2." Case 2 in the MAH's g lobal safety database (GSDB) is his case has 
been reclassified with an  updated causal ity assessment. Justifications are presented below and also are 
reported with the other cases in the appendix to PSUR #5.  

: A 22-year-old woman, with a history of tonsi l l itis when she was in- but had 
never mentioned an abnormal ity in  her urine, received her second dose (same as the first) of mRNA-
1273. She had a fever of 39 °C on the day of second vaccination and had gross hematuria 2 days later 
with urine occult blood 3 + , urine protein  3 + . Ten days after vaccination, the same results were 
observed . One month and three days after the last vaccination, urinalysis showed U-RBC 10- 19/HPF and 
UPCR 0 .04 g/gCr. Blood examination showed Cre 0 .67 mg/dl, eGFR9 1 . 5  ml/min/ 1 .  73 m 2 , cystatin C 
0.76 mg/L. Urinalysis showed UPCR 0 .04 g/gCr, U-RBC 10-19/HPF, 24 h CCr132.0 ml/min.  Six weeks 
after the onset of gross hematuria, renal biopsy was performed . Light microscopy (LM) revea led 54 
glomerul i ,  with no sclerotic glomeru l i .  There were mild mesangial cel l  prol iferation and mesangial matrix 
expansion .  The adhesion of g lomerular capil lary to Bowman's capsule was observed in a g lomerulus.  
There was no evidence of interstitial fibrosis or tubular atrophy. 

Immunofluorescence (IF) revealed IgA and C3 mesangial deposition. In electron microscopy (EM), 
electron-dense deposits (EDDs) were observed in the mesangial area. The subendothelial space was 
slightly enlarged, and endothelial cel ls  swel led. By the time the renal biopsy was performed, the patient's 
renal function had already recovered . The renal biopsy revealed IgA nephropathy with an Oxford MEST-C 
classification of M0S0E0T0C0, the least severe score, and no active lesions. Outpatient care without 
steroid therapy was decided . 

Company assessment: This patient, as is common in  a substantial minority of the general  popu lation, 
l ikely had deposition of IgA in  the area of her g lomeru l i .  Her fever on the day of dose 2 is consistent with 
reactogenicity. It is probable that inflammation from vaccination provoked a time-l imited mild cl in ical 
expression of IgA nephropathy without acute kidney injury, in a previously subcl in ical  case; this adverse 
event resolved without treatment. The authors apparently sought medical history and risk factors, noting 
only the history of tonsil l itis. Based on the WHO-UMC causal ity assessment, this case is considered 
probable. 

Rapporteur assessment comment: 

The update on the three cases of IgAN in the "Ota paper" is acknowledged . Only 1 of these cases (MOD-
2022-609565) involved elasomeran .  The MAH's re-evaluation of this case results in  WHO-UMC causal ity 
classification "Probable". The Rapporteur notes that the patient has an earlier medical history of tonsi l l itis 
and that according to UpToDate "patients with IgA nephropathy often present after an upper respiratory 
infection". The case narrative does not disclose whether the patient had a recent/ongoing upper 
respiratory infection or symptoms of this just prior to the presentation of the IgA nephropathy. The 
observed fever cou ld be due to vaccination, as it is a known adverse reaction, but it is noted that 
tonsi l l itis is a lso a common cause of fever. As the patient has a medical history of tonsi l l itis - a risk factor 
for IgA nephropathy - and as it cannot be determined whether the patient had a recent upper respiratory 
infection, the PRAC Rapporteur evaluates the case as "possible" instead of "probable". 
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2.3.1.3. Missing information 

2.3. 1.3.1.  Use in pregnancy 

Evaluation of information received during the PBRER reporting interval relating to the known important 
missing information risks of elasomeran-containing vaccines before and during pregnancy has not 
identified any additional clinically relevant new safety information for this topic. The characterization of 
these important risks as described in the approved RMP as of the DLP of this PBRER and in PSUR Section 
16.4, below, remains valid . 

Table 16.10 Use in pregnancy 

Source of New 
Information 

Background 

Methods 

Results 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied : PSUR Appendix 13.4 
o Retrieved : 519 
o New and Significant Safety Information : None (0). 

Use of elasomeran-containing vaccines before and during pregnancy is an area 
of missing information in the RMP; no CTs were conducted among pregnant 
women. Animal studies do not indicate direct or indirect harmful effects with 
respect to pregnancy, embryo/fetal development, parturition, or postnatal 
development. Since elasomeran-containing vaccines will be used in women of 
child-bearing age, pregnancy exposures are likely to occur. Additionally, at the 
request of regulatory authorities, the use of elasomeran-containing vaccines 
before and during pregnancy is embedded in clinical practice and included in 
relevant health guidelines. No specific safety concerns for pregnancy have been 
identified . 

Refer to PSUR Appendix 12. 19 for Methods of Evaluation 

Refer to PSUR Appendix 12. 19 for additional information. 

Overview of Pregnancy Cases Who Received Elasomeran 

During the review period, the MAH received 206 pregnancy cases (802 events) 
with 64 serious cases (210 serious events) in individuals who received or had a 
medical history of maternal exposure to elasomeran. Five (5) cases reported a 
fatal outcome, and 69 cases were medically confirmed. 

A slightly lower proportion (31.1 % ) of cases during the review period were 
reported as "serious" compared to the cumulative period (35.4%). Among the 
serious cases, there are cases which simply report "maternal exposure during 
pregnancy" in addition to known reactogenicity events and are reported as 
�'serious" cases; See below in "Serious and Fatal Cases and Serious Pregnancy
related Events Elasomeran." Serious cases should be interpreted with caution as 
many do not meet the true definition of "serious" (death, life-threatening, 
hospitalization, etc.) in part due to a bias from self-reported seriousness 
classification in some countries, and in part due to some regulatory authorities' 
coding all events as serious in a given serious case. 
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rT"he majority (73.0%) of pregnancy-specific cases occurred in the 25 to 39-year 
age group which is consistent with typical childbearing age and what has been 
seen in previous review periods. 

rT"he most frequently reported PTs during the reporting period were 
reactogenicity events, consistent with the product safety profile and is similar 
between the reporting period and the cumulative period . 

During the review period, there were no pregnancy cases reporting events of 
myocarditis and/or pericarditis after receipt of elasomeran. 

Pregnancy-specific Events - Elasomeran) 

During the review period, of the 206 pregnancy cases received by the MAH, only 
137 pregnancy cases reported a pregnancy-specific adverse event/outcome in 
individuals who received or had a medical history of maternal exposure to 
elasomeran. (Please note : Not all pregnancy cases report a pregnancy-specific 
event as identified by the MI-Preg SMQ). 

rT"hese 137 cases reported 154 pregnancy-specific events with 49 serious cases 
(46 serious events). One case reported a fatal outcome, and 33 cases were 
medically confirmed. 

After the exclusion of PTs that do not indicate an adverse pregnancy-specific 
event/outcome, "Abortion spontaneous" remains the most frequently reported 
adverse pregnancy event/outcome for both the reporting and cumulative 
periods. (Refer to Spontaneous abortions, Stillbirths, and Foetal Deaths 
evaluations added below). 

A summary table of all pregnancy outcomes, stratified by timing of exposure as 
defined in Annex 3 of the guideline "Guideline on the Exposure to Medicinal 
Products During Pregnancy : Need for Post-Authorization Data 
(EMEA/CHMP/313666/2005)" is presented in PSUR Appendix 12.19. 

Serious Pregnancy-specific Events and Fatal Cases- Elasomeran 

During the review period, of the 64 reported serious pregnancy cases, when 
restricted to pregnancy cases reporting only pregnancy-specific events, only 32 
serious cases were identified as including serious pregnancy-specific events (34 
events) . One case reported a fatal outcome, and 15 cases were medically 
confirmed. 

Review of the serious pregnancy-specific events during this reporting period did 
not identify any new safety concerns. These cases reflect obstetric events 
observed in temporal association with elasomeran administration. Many of these 
cases had limited information about past medical and obstetric history, 
gestational age at time of vaccination, or onset of AE, diagnostics, treatment, 
and outcome. Where data were available, confounding factors for spontaneous 
abortion/fetal deaths and complications of pregnancy [including advanced 
maternal a ge, concomitant medications, comorbidities (such as hypothyroidism, 
diabetes) and previous relevant obstetric history including fetal loss] were 
present. 

Fatal Pregnancy Cases- Elasomeran 
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During the review period, 5 pregnancy cases were coded as fatal in individuals 
who received or had a medical history of maternal exposure to elasomeran. 
Cas concerns a neonatal death which was previously 
reported during the PBRER #3 review interval but had updates regarding PTs 
added during this reporting interval. These updates did not affect original 
causality assessment. Case appears to be misclassified as a 
pregnancy case given the patient's age (48 years) and that there was no 
indication that this individual was either pregnant or lactating. The remaining 3 
cases describe 2 maternal deaths c••••••• and •••••••) 
and 1 neonatal death c••····•). 

he 2 cases of maternal death are summarized below: 

: This regulatory authority 
case concerns a 33-year-old female who about 5 months after receipt of an 
unspecified dose of elasomeran experienced nasal sinus cancer ("a fast-growing 
SNUC tumour stage 4 was detected"). A past medical history of "pregnancy (6 
premature month)" was reported; outcome of the pregnancy was unknown. 
Patient died about 9 months after the diagnosis of cancer and the reported 
cause of death was listed as sinonasal undifferentiated carcinoma. It is unknown 
if an autopsy was performed. Causality is "Unassessable" given the limited data 
available regarding LMP, obstetrical history, concomitant medications, COVID-19 
vaccination history, clinical course, investigations and treatment. 

: This regulatory authority case was 
reported by another health care professional concerning a 30-year-old female 
with history of complete right bundle branch block, ventricular extrasystoles, 
and mitral valve billowing with regurgitation, who 404 days (approximately 13 
months) after a dose of elasomeran, reported as third dose of her COVID-19 
immunization schedule, experienced sudden death. The patient previously 
received two doses of Tozinameran COVID-19 vaccine. The report stated that 
the patient was pregnant at the time of death (gestation week was not 
reported). Reportedly, she was asymptomatic the morning of the event. 
Approximately 6 months after vaccination with elasomeran, she had a 
cardiological control performed with normal and stable results compared to the 
previous check-up (one year prior). The report revealed normal sized cardiac 
cavities, left ventricular ejection fraction of 61 %, global longitudinal strain of -
21%, normal diastology, slight billowing of the mitral valve with minimal 
insufficiency. The resting ECG showed a well-known block of complete right 
branch; the long-term ECG reported monomorphic isolated ventricular 
extrasystoles with a 6.1% load. The cause of death was not reported. An 
autopsy was performed, although the report was not provided. No further 
information has been disclosed. Causality is "Unlikely" given long latency (13 
months) and her underlying cardiac disease provides an alternate plausible 
explanation to the event. 

he case reported as neonatal death with prenatal exposure to elasomeran is 
summarized below: 

: This regulatory authority case 
reported by a consumer concerns an 18-day-old female neonate who 18 days 
after birth ex erienced brain neo lasm and con enital h droce halus and died 3 
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days later. The cause of death was reported as neonatal respiratory failure and 
hydrocephaly obstructive; no autopsy was performed. It is reported that the 
diagnosis of brain tumour and congenital hydrocephalus was made 235 days 
after her mother received a third COVID- 19 vaccination with first dose of 
elasomeran. It is unclear if the mother received elasomeran during pregnancy 
given no LMP, estimated due date, or gestational age at delivery was provided. 
Based on the timing of vaccination, it is possible that the mother received the 
vaccination prior to conception if the neonate had a preterm birth. Causality is 
�'Unassessable" given extremely limited data available to determine if 
elasomeran was given during pregnancy and temporal association, fetal/infant 
diagnostic evaluation, and treatment. 

No safety concerns were identified from the review of serious and fatal cases 
received during the reporting period for the pregnancy subpopulation. 

Fetal Deaths- Elasomeran 

rrhe MAH performed medical reviews of all reports coded as "fetal death" and 
�'stillbirth". Fetal deaths are classified as spontaneous abortion if they occur 
before 20 weeks GA, and as stillbirth if they occur after 20 weeks gestational 
age. The threshold of 20 weeks is per the definitions applied in the United States 
[79]. 

Spontaneous and Missed Abortions - Elasomeran 

During the review period, 10 serious pregnancy cases with a medical history of 
maternal exposure to elasomeran reported spontaneous abortion with 11 
serious events. Of the 10 cases, 3 cases were medically confirmed, and no cases 
were coded as fatal. The mean age of the cases was 35.6 years (SD: 4.5) and 
median age of 35.5 years (range 26-41 years). Of the cases with available data 
on the dose number prior to the event, there were more events reported after 
Dose 2 (27.3%) than Dose 1 (18.2%), and Dose 3 (9.1%). This must be 
interpreted with caution as one does not know how many pregnant women have 
received one versus two versus three or more doses; and, of note, 45.5% of 
events are missing dose information. Although the data are limited, when TTO 
and dose number were known, events most frequently (50.0%) occurred 30 or 
more days after vaccination. The median TTO was 82.0 days (range 1-435); 
there was no unusual clustering by dose or TTO. 

Stillbirth - Elasomeran) 

Stillbirth has varying global definitions based on GA and fetal weight. For the 
purposes of this PBRER, and as described above, the MAH applied a definition of 
stillbirth as fetal death after 20 weeks gestational age [79]. 

Congenital anomalies, placental dysfunction associated with fetal growth 
restriction, and maternal medical diseases and obstetric complications (such as 
pre-eclampsia, chorioamnionitis, and infections such as group B Streptococcus 
and cytomegalovirus) are common causes of stillbirth. Advanced maternal age 
(over 40 years) has been associated with an increased risk of stillbirth as well. 
Evaluation of spontaneous reports are limited due to a la ck of complete 
information, such as medical and obstetric history as well as diagnostic 
evaluation and results performed to determine the cause of the stillbirth. 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 126/21.3 



During the reporting period, 4 pregnancy cases that reported stillbirth were 
identified through medical review of cases that were coded as "fetal death" 
and/or "stillbirth." These cases are summarized below: 

): This 
spontaneous retrospective pregnancy case reported by a consumer described a 
female patient of an unknown age, who received an unspecified dose of 
elasomeran at an unknown timing and relation to pregnancy. It was reported 
that the outcome of the pregnancy was a stillbirth, and the cause of stillbirth 
was not provided. Causality is "Unassessable" given the limited data available 
regarding LMP, estimated due date, obstetric and medical history, concomitant 
medications, diagnostic evaluation for stillbirth and clinica I course. 

: This regulatory 
authority case reported by another health care professional concerns a 16-year
old female who received a third dose of elasomeran at an unknown time and 
relation to pregnancy. It was reported that a stillbirth occurred 3 months and 14 
days following vaccination. The cause of stillbirth and whether an autopsy was 
performed was not provided. Causality is "Unassessable" given the limited data 
ava ila ble regarding LMP, estimated due date, obstetric and medical history, 
concomitant medications, diagnostic evaluation for stillbirth and clinica I course. 

: This regulatory authority case 
reported by a consumer concerns a 36-year-old female, who received an 
unspecified dose of elasomeran at an unknown time and relation to pregnancy. 
It was reported that pregnancy ended in a stillbirth at 20 weeks gestational age 
(seven months after vaccination). The cause of stillbirth and whether an autopsy 
was performed was not provided. Causality is "Unassessable" given the limited 
data available regarding LMP, estima ted due date, obstetric and medical 
history, concomitant medications, diagnostic evaluation for stillbirth and clinical 
course. 

: This regulatory authority case 
reported by a consumer concerns a 36-year-old female, with previous 
vaccination history with Comirnaty (two doses), and who experienced a stillbirth 
at an unknown GA, 32 days after receipt of the first dose of Pfizer-BioNTech 
vaccine. She received a second dose of Pfizer-BioNTech vaccine 20 days after 
stillbirth and a first dose of elasomeran as the third dose of her COVID-19 
immunization schedules, 192 days after the stillbirth. The cause of the stillbirth 
and whether an autopsy was performed was not provided. Causality is 'Unlikely" 
given that there is no temporal association with receipt of elasomeran as the 
stillbirth occurred prior to vaccination. 

Based on medical review of the "stillbirth" reported cases many reports had 
limited data and lacked crucial information to make a robust case and causality 
assessment. In addition, it is well known that, typically, up to 60% of stillbirths 
cannot be attributed to an identifiable fetal, placental, maternal, or obstetric 
etiology due to lack of sufficient information or because the cause cannot be 
determined at the current level of diagnostic ability [79]. 

It was noted that for many of the pregnancy reports coded as "prospective," 
there was no evidence in the report to support this classification; thus, this 
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classification must be interpreted with caution as there is a high likelihood of 
coding errors. 

Overall, cases of stillbirth and spontaneous abortion received during the 
reporting period were similar to the cumulative period and no safety concerns 
were identified. 

A summary table of all pregnancy outcomes classified as retrospective and 
prospective and stratified by timing of exposure, as defined in Annex 3 of the 
guideline "Guideline on the Exposure to Medicinal Products During Pregnancy: 
Need for Post-Authorization Data (EMEA/CHMP/ 313666/2005)", is presented. 

Congenital Anomaly- Elasomeran 

During the reporting period, 15 pregnancy cases that reported a PT from the 
Congenital, familial and genetic disorder SOC were identified. After medical 
review, no reporting patterns and no safety concerns were identified. Of the 15 
pregnancy cases, 5 cases occurred among foetuses and neonates from 
pregnancies exposed to elasomeran and 10 cases were determined to be "non
pregnancy cases" as they either represented medical history miscoded as an AE, 
or a pre-existing congenital anomaly detected in a non- pregnant person. All 5 
pregnancy cases reported live birth at delivery. One case 
reported a fatal outcome (neonate died 3 days after birth) (See Fatal Pregnancy 
Cases-elasomeran section), 2 cases (■■■■■■■■ and -

reported outcome as "not recovered/not resolved", and 2 cases -
and •••••••) reported outcome as 

Further review of the congenital anomalies, considering the GA at vaccination 
and fetal development, contributed to the assessment of causality. Many cases 
lacked GA at the time of vaccination and thus causality was "Unassessable." 
Although a meaningful comparison of congenital anomalies reported by 
pregnancy outcome is not possible, there was no clustering or safety concerns 
seen by pregnancy outcome. Even when considering the cumulative data, there 
were no significant patterns or safety concerns identified. 

Subpopulation Analyses : 

Children <6 years of Age with a medical history of maternal exposure to 
elasomeran during pregnancy 

During the review period, the MAH received 6 serious cases (14 total events; 10 
serious events) among children under 6 years of age with a medical history of 
maternal exposure to elasomeran during pregnancy. Two cases reported fatal 
outcomes and 2 cases were medically confirmed. Both fatal cases 

and ■■■■■■■■) were discussed in the Fatal Pregnancy Cases-

he 4 remaining serious cases are summarized below: 

: This 
regulatory authority case reported by a consumer concerning a■■■■l-old 
infant with unknown gender, who experienced talipes (clubfoot). Reportedly, the 
mother received elasomeran re orted as third dose of her COVID-19 
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immunization schedule, around the time of pregnancy conception. The foetus 
was diagnosed with bilateral clubfoot at 18 weeks of gestation. The outcome of 
the event of talipes was reported as "recovered with sequelae". Causality is 
�'Unassessable" given the extremely limited available data regarding maternal 
medical, family and obstetric history, complete results of the fetal ultra sound at 
18 weeks, diagnostic evaluation including genetic testing of the fetus, and 
clinical course. 

: This regulatory authority case, 
reported by a consumer, concerns a full-term newborn ("0-year-old") male 
patient who experienced "heart disease congenital." His mother (age not 
provided) was vaccinated with an unspecified dose of elasomeran at 
approximately 3 weeks gestation (around the time of conception) and he was 
diagnosed with persistence of the left superior vena cava with coronary sinus 
dilation, accentuated trabeculature in the septum and wall of the left ventricle at 
an unknown time after birth at approximately 41 weeks gestation. At the time of 
the report, the outcome was reported as "not resolved". His mother had 
received two doses of Vaxzevria vaccine prior to pregnancy with no reported 
AEs, and last dose was eight months prior to the unspecified dose of 
elasomeran. Causality is "Unassessable" given the limited information regarding 
maternal obstetric and medical history, concomitant medications, infant 
diagnostic evaluation and results, as well as clinical course. 

: This regulatory case reported 
by a physician concerns an-old female infant with no medical history 
reported, who experienced "epilepsy" 314 days after maternal exposure to the 
third dose of elasomeran. She was exposed to the second dose of elasomeran 
vaccine during first trimester of pregnancy and to third dose during second 
trimester. The delivery occurred on an unknown date and reported as abnormal 
pregnancy outcome ("Term birth w Cong Anomaly"). On unknown dates, 
electroencephalogram, magnetic resonance imaging- head, and urine analysis 
with urine metabolic screening all showed normal results. Causality is 
�'Unassessable" given the limited information regarding maternal obstetric and 
medical history, concomitant medications, infant diagnostic evaluation and 
results, as well as clinical course. 

: This regulatory authority 
case reported by a physician concerns a-old female neonate who 
experienced "cardiac aneurysm" and "atrial septal defect" following an 
unspecified dose of elasomeran at approximately 3 weeks gestational age. 
During the first trimester, the neonate was also exposed to progesterone, which 
was reported as a co-suspect drug. The birth was via vaginal delivery with a 
ventouse extraction due to a pathological continuous cardiotocography at 35+2 
weeks gestational age. Delivery date was unknown, and outcome was reported 
as pre-term birth with congenital anomaly. Six weeks after birth, an 
echocardiogram showed an atrial septal aneurysm with two small ostium 
secundum defects (4-5 mm and 2 mm). The heart defects were still present 
after 1 year and 8 weeks of life. No further relevant information was disclosed. 
Causality is "Unassessable" qiven the limited information reqardinq obstetric 
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history and diagnostic evaluation including genetic testing of the foetus. In 
addition, progesterone was considered a co-suspect drug. 

No unusual patterns or pregnancy-specific safety concerns were identified during 
reporting and cumulative period. 

Pregnancy Cases Among Adolescents (12-1 7 Years of Age - Elasomeran) 

During the review period, the MAH received 2 serious medically confirmed 
pregnancy cases (2 serious events) among adolescents (12-17 years of age) 
who received elasomeran. Neither case reported a fatal outcome. These cases 
are summarized below: 

: This regulatory 
authority case reported by another health care professional concerns a 16-year
old female who received a third dose of elasomeran at an unknown time and 
relation to pregnancy. It was reported that a stillbirth occurred 3 months and 14 
days following vaccination. The cause of stillbirth and whether an autopsy was 
performed was not provided. Causality is "Unassessable" given the limited data 
available regarding LMP, estimated due date, obstetric and medical history, 
concomitant medications, diagnostic evaluation for stillbirth and clinical course. 

): This is a 
regulatory case concerning a 17-year-old female who experienced "amniotic 
cavity infection" 153 days after receiving the Dose 2 of elasomeran. Causality is 
�'Unassessable" as no additional information regarding maternal obstetric and 
medical history, concomitant medications, infant diagnostic evaluation and 
results, as well as clinical course was provided. 

No unusual patterns or pregnancy-specific safety concerns were identified during 
reporting and cumulative period. 

Pregnancy Cases Who Received Three or More Doses of Elasomeran) 

During the review period, the MAH received 40 cases (104 events) with 18 
serious cases (31 serious events) among individuals who received or were 
maternally exposed to a third or more doses of elasomeran. Two cases reported 
a fatal outcome, and 18 cases were medically confirmed. 

During the review period, after excluding PTs that do not indicate an adverse 
pregnancy- specific event/outcome, similar to the events reported by pregnancy 
cases for all doses, the majority of the most frequently reported PTs represent 
expected reactogenicity for elasomeran. The most frequently reported PT 
indicating an adverse pregnancy-specific event/outcome was "Premature baby" 
(3 events). The types and distribution of the most frequently reported events 
during this reporting period is similar to the cumulative period. 

rThe 2 fatal cases ( and ) were 
summarized in the Fatal Pregnancy Cases-elasomeran section above. 

Overall, based on current available information, regardless of the type of 
COVID-19 vaccines used for the primary series, no unusual patterns or 
pregnancy-specific safety concerns were identified. 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 130/21.3 



Pregnancy Cases After Receiving a Booster Dose with 
Elasomeran/imelasomeran 

During the review period, the MAH received 25 pregnancy cases (89 events) 
with 17 serious cases (53 serious events) among individuals who received or 
were maternally exposed to a booster dose of elasomeran/imelasomeran. One 
case reported a fatal outcome, and 3 cases were medically confirmed. 

he most frequently reported clinical events/PTs represent expected 
reactogenicity for elasomeran. Of the 89 events reported, 29 were pregnancy
specific events. The only PT's indicating a pregnancy-specific adverse 
event/outcome were "Abortion spontaneous" (4 events), "Pancreas divisum" (1 
event), "Poor feeding infant" (1 event), "Premature separation of placenta" (1 
event), and "Stillbirth" (1 event). Events of "Spontaneous abortion," "Premature 
separation of placenta," and "Stillbirth," while previously reported with 
elasomeran exposure, mark the first reports of fetal death or stillbirth associated 
with elasomeran/imelasomeran exposure. 

Durin the review period, the MAH received 1 pregnancy case 
reporting events of pericarditis after receipt of elasomeran/imela 

someran vaccine. This was the first pregnancy case reporting events of 
myocarditis and/or pericarditis following a booster dose with an elasomeran 
bivalent vaccine. This case is further discussed in the PSUR Section 16.3.1.2. 

Serious Pregnancy-specific Events and Fatal Cases- Elasomeran/Imelasomeran 

During the review period, 17 serious pregnancy cases were received. Of those 
17 serious cases, only 7 cases reported pregnancy-specific events. One case 
reported a fatal outcome, and no cases were medically confirmed. The fatal case 
describes events of stillbirth and is summarized in the Fatal Pregnancy Cases

Elasomeran/Imelasomeran section below. 

Review of the serious pregnancy-specific events during this reporting period did 
not identify any new safety concerns. These cases reflect similar obstetric 
events observed in temporal association with elasomeran vaccination. Many of 
these cases had limited information about past medical and obstetric history, GA 
at time of vaccination, or onset of AE, diagnostics, treatment, and outcome. 

Fatal Pregnancy Cases- Elasomeran/Imelasomeran 

During the review period, the MAH received 1 case reporting a fatal outcome 
following maternal exposure to a booster dose of elasomeran/imelasomeran. 

his was the first fatal case reported following vaccination with a booster dose of 
an elasomeran bivalent vaccine. This case concerns a stillbirth and was 
described in 2 cases as a mother/neonate dyad. This case is summarized below: 

: This is a regulatory case 
concerning a- female, who experienced premature separation of 
placenta (placenta abruption) and delivery of a female infant at 28 weeks, a day 
after receipt of the fourth COVID-19 vaccine with elasomeran/imelasomeran. 

he infant died 4 days later, and the reported cause of death was "abruptio 
placentae." It is unknown if an autopsy was performed. Maternal 
obstetrical/medical history reported included history of early miscarriage and 
laborato confirmed SARS-COV-2 infection at unknown date. This case is art 
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of a mother/neonate dyad and linked to Case (which was 
reported earlier in the review period). Causality with regard to 
elasomeran/imelasomeran for placenta abruption and infant death is 
�'Unassessable" given missing information on maternal concomitant medication, 
social history, events that occurred around vaccination that could cause or be 
risk factors for abruption, maternal and infant diagnostic evaluation, treatment 
and clinical course. 

Fetal Deaths - Elasomeran/Imelasomeran 

Spontaneous and Missed Abortions - Elasomeran/imelasomeran 

During the review period, 4 serious pregnancy cases reported spontaneous 
abortion. None of the 4 cases were medically confirmed or coded with a 
maternal fatal outcome. All 4 events reportedly occurred following vaccination 
during the first trimester. The mean age of the cases is 34.0 years (SD: 2.9), 
median age 34.5 years (range: 30-37 years). Although the data are limited, 
when TTO was known, events most frequently (75.0%) occurred within 2 days 
of vaccination. The median TTO was 1.5 days (range: 1- 4). These were the first 
cases received by the MAH that reported events of spontaneous abortion in 
relationship with elasomeran/imelasomeran. 

Stillbirth - Elasomeran/imelasomeran) 

During the review period, the MAH received 1 case reporting stillbirth following 
maternal exposure to elasomeran/imelasomeran. This case ( 
is described above in the Fatal Pregnancy Cases-elasomeran/imelasomeran 
ISection. 

Congenital Anomaly- Elasomeran/Imelasomeran 

During the reporting period, the MAH received 2 pregnancy cases that either 
reported a PT from the Congenital, familial and genetic disorder SOC or were 
identified after medical review, no patterns and no safety concerns were 
identified. 

Case This 

) 

is a regulatory case concerning a 43-year-old female who experienced "Pancreas 
divisum" 1 day after receiving a booster dose of elasomeran/imelasomeran. This 
case appears to be misclassified as a pregnancy case due to the woman's age 
(43 years) and that there was no indication in the report that she was either 
pregnant or lactating. 

(This case was found during medical review) This regulatory authority case 
reported by a consumer concerns a 1-year-old, female patient, who experienced 
atrioventricular block (with a ratio of 2:1 heart block), COVID-19, and fetal 
exposure during pregnancy. It was also reported that the infant had a mild 
infection which was treated at home and experienced episodic severe pain, rash, 
cough, congestion, fever, diarrhea, and vomiting. Temporal relation of the 
events to elasomeran/imelasomeran administration is unclear as vaccination 
date as well as the date of diagnosis of atrioventricular block were not provided. 
Reportedly, the infant and her mother both were exposed to the medicine in the 
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Discussion 

third trimester (29-40 weeks). It was also reported that the mother had 
received Comirnaty at an unknown timing and relation to the pregnancy. Details 
of previous pregnancies were reported as Low PAPP-A and details of scans or 
investigations were reported as normal antenatal screening. It is reported that 
the infant "had developmental milestones". The events were reported to be "not 
resolved". Causality is "Unassessable" because of the limited available data 
regarding the date of receipt elasomeran/imelasomeran, the date of 
atrioventricular block, estimated due date or gestational age of delivery, 
obstetric history, maternal and infant medical history, diagnostic evaluation of 
the atrioventricular block and clinical course. 

Based on current available information, no unusual patterns or pregnancy
specific safety concerns have been identified. 

Pregnancy Cases After Receiving a Booster Dose with 
Elasomeran/Davesomeran 

During the review period, the MAH received 14 pregnancy cases (36 events) 
with 1 serious case among individuals who received a booster dose of 
elasomeran/davesomeran. Ten (10) cases were medically confirmed. 

Cumulatively and during the review period, there have been no pregnancy cases 
reporting a fatal outcome, stillbirth, or foetus/infant with congenital anomalies 
following exposure to a dose of elasomeran/davesomeran. The most frequently 
reported events/PTs represent expected reactogenicity for elasomeran. The only 
pregnancy-specific PT reported has been "Maternal exposure during pregnancy." 

During the review period, the reported serious ca se ( ) was 
for a previously reported case, reviewed during the PBRER#4 review period. 
Updates were added to the case narrative during this review period and did not 
affect the previous assessment of this case. 

Based on current available information, no unusual patterns or pregnancy
specific safety concerns have been identified. 

During the reporting period, the pattern of the reports remained generally 
consistent when compared with the cumulative data. Review of serious 
pregnancy-specific events and non-pregnancy-specific events during the review 
period did not identify any new safety concerns. Overall, cases of pregnancy
specific complications are temporally related with the administration of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran with no 
other causal association to vaccination. 

Reported cases reflect obstetric events observed after administration of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 
Pregnancy-specific reports had limited information about past medical and 
obstetric history, GA at time of vaccination, onset of AE, diagnostics, treatment 
and/or outcome. Where data were available, noted confounding factors for 
spontaneous abortion/fetal deaths and complications of pregnancy included 
advanced maternal age, concomitant medications, comorbidities (such as 
hypothyroidism), previous relevant obstetric history, and congenital anomalies 
which predated the vaccination. 
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Spontaneous abortion was the most frequently reported pregnancy-specific 
event; however, this is a relatively common occurrence in pregnancy, and no 
clear TTO cluster was identified. During the review period there were 5 cases 
reporting stillbirth ( 4 cases following vaccination with elasomeran and 1 case 
following a booster dose of elasomeran/imelasomeran). Considering that some 
cases had clear alternate etiologies, there is an absence of a clear TTO cluster, 
and published articles/studies thus far do not demonstrate evidence of an 
increased risk of stillbirth after COVID vaccination. There is insufficient evidence 
to support a causal relationship between elasomeran-containing vaccines and 
stillbirth. 

rT"he MAH will continue to review and evaluate cases of spontaneous abortion, 
fetal death and stillbirth, using routine surveillance as well as PASS. 

Review of the 17 cases reporting congenital anomalies (15 cases following 
vaccination with elasomeran and 2 cases following a booster dose of 
elasomeran/imelasomeran) during the reporting period did not identify any 
patterns or evidence of increased risk of congenital anomalies associated with 
maternal immunization with elasomeran-containing vaccines. 

Review of 6 serious cases received during the reporting period concerning 
children under 6 years of age who were exposed during gestation did not 
identify any unusual patterns or safety concerns. There were 2 pregnancy
related cases among adolescents received during the reporting period. Also, 
there continues to be a decreasing number of pregnancy-related cases following 
receipt of three or more doses of elasomeran (40 pregnancy cases reporting 
receipt of three or more doses of elasomeran). Overall, based on current 
available information there are no unusual patterns or pregnancy-related safety 
concerns identified among these subpopulations. 

During the reporting period, the MAH received 39 pregnancy cases reporting 
events after an exposure to a booster dose of elasomeran bivalent vaccines [25 
cases reported an event after elasomeran/imelasomeran, and 14 cases reported 
an event after elasomeran/davesomeran]. Most events reflect expected 
reactogenicity. The most frequently reported pregnancy-specific event was 
�'Maternal exposure during pregnancy." However, during this review period, the 
MAH received the first reports indicating pregnancy-specific adverse 
events/outcomes for elasomeran/imelasomeran. These events mark the first 
cases of fetal death or stillbirth and congenital anomaly associated with 
maternal exposure to a mother vaccinated with a booster dose of 
elasomeran/imelasomeran. No unusual patterns or pregnancy-specific safety 
concerns have been identified; MAH will continue to review cases that received 
the bivalent vaccines using routine surveillance. 

In-depth literature reviews performed have not identified any new safety 
concerns for the use of elasomeran during pregnancy. Thus far, published 
literature has not identified any evidence of an increased risk of fetal or neonatal 
complications related to maternal immunization with elasomeran-containing 
vaccines. Furthermore, published literature have reported that there is transfer 
of maternal antibodies, reduction in COVID-19 in vaccinated pregnant women 
and early evidence that infants benefit from passive protection from SARS-CoV-
2 infection and severe disease followinq maternal COVID- 19 vaccination. This is 
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acknowledged that COVID-19 infection may be more serious and cause 
complications for both the mother and the fetus and published l iterature 
supports the favorable benefit/risk profi le of maternal immunization with 
elasomeran-containing vaccines. Data continues to provide supporting evidence 
for the use of elasomeran-conta ining vaccines before and during pregnancy. 

After carefu l review of all new safety data received during the reporting period 
for the safety topic of Use in Pregnancy, the benefit-risk profi le for elasomeran-
contain ing vaccines remains favourable. 

Conclusion Based on the analysis of a l l  the safety data received during the reporting period, 
the MAH considers that cases included under the safety topic of Pregnancy 
reported in temporal association with the administration of elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran did not raise any new 
safety concern . The MAH wi l l  continue to monitor events for pregnancy using 
routine surveil lance and ongoing post-authorization studies mRNA- 1273-P905 
and mRNA- 1273-P919 as described in  the current RMP. The benefit-risk 
evaluation remains positive 

Rapporteur assessment comment: 

The information provided on Use in Pregnancy is acknowledged. 

No unusual patterns or pregnancy-specific safety concerns were identified during the reporting and 
cumulative periods, and overal l ,  the pattern of reporting was similar in  the reporting period as compared 
to the cumulative data . 

Review of serious pregnancy-specific events and non-pregnancy-specific events during the review period 
did not identify any new safety concerns. Overal l ,  cases of pregnancy-specific compl ications are 
tempora l ly related with the administration of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran with no other causal association to vaccination.  The most frequently reported 
events/PTs represent the expected reactogenicity for elasomeran .  

Elasomeran 

During the review period, the MAH received 206 pregnancy cases (802 events) with 64 serious cases 
(210 serious events) in individuals who received or had a medical history of maternal exposure to 
elasomeran .  Five (5) cases reported a fata l outcome, and 69 cases were medical ly confirmed . However, 
in 146 of the 206 cases, pregnancy outcome was reported "Unknown" and further 18 as "Undetermined" 
(PSUR Appendix 12. 19e) . The most frequently reported pregnancy-related outcome was Spontaneous 
abortion (13) and Del ivered (12), fol lowed by Preterm (7), At term with Congenital Anomaly (4) and 
Sti l lb irth (3).  

Elasomeran/imelasomeran 

During the review period, the MAH received 25 pregnancy cases (89 events) with 17 serious cases (53 
serious events) among individuals who received or were maternal ly exposed to a booster dose of 
elasomeran/imelasomera n .  One case reported a fata l outcome, and 3 cases were medica l ly confirmed . 

Of the 89 events reported, 29 were pregnancy-specific events. The only PT's ind icating a pregnancy
specific adverse event/outcome were "Abortion spontaneous" (4 events), "Pancreas d ivisum" (1 event), 
"Poor feeding infant" (1 event), "Premature separation of placenta" (1 event), and "Sti l lbirth" (1 event). 
Events of "Spontaneous abortion", "Premature separation of placenta", and "Sti l lbirth", while previously 
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reported with elasomeran exposure, mark the first reports of fetal death or stillbirth associated with 
elasomeran/imelasomeran exposure. 

Of note, during the reporting period, the MAH received 1 pregnancy case ( ) reporting 
events of pericarditis after receipt of elasomeran/imelasomeran vaccine. This was the first pregnancy 
case reporting events of myocarditis and/or pericarditis following a booster dose with an elasomeran 
bivalent vaccine. This case is further discussed in the PSUR Section 16.3.1.2. 

Elasomeran/davesomeran 

During the reporting period, the MAH received 14 pregnancy cases (36 events) with 1 serious case among 
individuals who received a booster dose of elasomeran/davesomeran. Ten (10) cases were medically 
confirmed. Of these, none were considered pregnancy-specific adverse events. 

Cases with fatal outcome 

During the reporting period, 5 cases of maternal death were reported in association with elasomeran 
exposure, and 1 case of maternal death after exposure to a booster dose of elasomeran/imelasomeran. 
This was the first fatal case reported following vaccination with a booster dose of an elasomeran bivalent 
vaccine. 

Cases of spontaneous abortion, fetal death and/or stillbirth were reported for elasomeran and for 
elasomeran/imelasomeran. 

The causality analysis of the cases with fatal outcome did not raise any new safety concerns. 

Subpopulation analyses 

The subgroup analyses for the reporting period included 6 serious cases received during the reporting 
period concerning children under 6 years of age who were exposed during gestation, 2 pregnancy-related 
cases among adolescents, and pregnancy cases who received three or more doses of elasomeran. No 
unusual patterns or pregnancy-related safety concerns identified among these subpopulations. 

Conclusion 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the safety topic of Use in Pregnancy reported in temporal association with the 
administration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not raise any 
new safety concern. 

This is endorsed. 

Studies reporting on pregnancy-related issues are ongoing. Until further notice, the MAH should continue 
to monitor Use in Pregnancy associated with elasomeran-containing products as Missing Information. 

2.3. 1.3.2. Use in Breastfeeding 

Evaluation of information received during the PBRER reporting interval relating to the known important 
missing information risks of elasomeran-containing vaccines during breastfeeding has not identified any 
additional clinically relevant new safety information for this topic. The characterization of this missing 
information as described in the approved RMP as of the DLP of this PBRER and in PSUR Section 16.4, 
remains valid. 

Table 16. 1 1  Use in breastfeeding 
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Source of New . Moderna GSDB 
Information 

• Literature Sources 

o Search Criteria Applied: PSUR Appendix 13.4 

o Retrieved: 519 

o New and Significant Safety Information: There was no new and 
significant safety information identified. 

Background !fhe topic of Breastfeeding is summarized because the use of elasomeran
containing vaccines among breastfeeding women is an area of missing information 
in the currently approved RMP. Real world evidence and literature demonstrate that 
elasomeran-containing vaccines are well tolerated by lactating women and their 
children, and side-effects experienced are similar to side-effects in the general 
population. No specific safety concerns for breastfeeding have been identified. 

Methods Identification of Case Reports in ModernaTx, Inc. GSDB: 

Lactation cases were identified as any case containing at least one lactation-specific 
event or PT term identified in the SMQ: "Lactation-specific topics (including 
neonatal exposure through breast milk)" described in the SSP 2.0. Identified 
lactation cases were pulled by case identification numbers to obtain all PTs 
reported; the PTs that are captured in the Lactation-specific topics (including 
neonatal exposure through breast milk) SMQ are referred to as lactation-specific 
events, and those that are not, are referred to as non-lactation-specific events. 

lfhe MAH reviewed and performed descriptive analyzes of all events reported for 
the reporting period by type of vaccine (elasomeran, elasomeran/imelasomeran 
and elasomeran/davesomeran). These analyses were also performed for lactation 
cases who received third or subsequent doses of elasomeran, lactation cases 
among 12-17 years old (adolescents) and 6-11 years old, as well as lactation cases 
among children younger than 6 years of age (breastfed children). For the 
calculation of TTO and the attribution of Dose Number to individual events an 
algorithm was applied that compared the date of vaccination for each dose to the 
date of event onset. Attribution of the event to a dose was determined by the 
vaccination date that was closest to and that also preceded the event date. When 
either no dose number was reported or the date comparison was inconclusive, an 
event was attributed to an "Unknown" dose number. All fatal cases were medically 
reviewed and summarized; deaths among lactating women within 1 year of 
pregnancy completion is considered a pregnancy-specific death and will be 
discussed in Section 16.3.5.1. Deaths among lactating women occurring more than 
one year after pregnancy completion or breastfed infants only with a possible 
exposure to a ModernaTx, Inc. COVID-19 vaccine through breastmilk will be 
discussed here. However, the MAH receives reports in which fetal deaths among 
breastfeeding mothers are coded as fatal cases, originating from regulatory reports 
or due to coding discrepancies. Finally, serious lactation-specific cases among 
children younger than 6 years were medically reviewed and summarized. 
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Results Refer to PSUR Appendix 12.20 for additional information . 

Overview of Lactation Cases Who Received Elasomeran 

During the review period, the MAH received 53 lactation cases (208 events) with 10 
serious cases (33 serious events) among individuals who received or were exposed 
to breastmilk from mothers who had been vaccinated with elasomeran. No lactation 
cases reported a fatal outcome, and 21 lactation cases were medically confirmed. A 
higher percentage (81.1%) of the cases reported during this reporting period were 
non-serious compared to the prior review period (74.1%). 

During the reporting period, no meaningful changes have been observed in the age 
distribution of the cases of lactating women and their breastfeeding children and 
are consistent with the expected age of lactating women and their breastfeeding 
children. Note there are some cases that describe mastitis in non-breastfeeding 
individuals, particularly older women . Additionally, cases coded as males likely 
represent children who were exposed to breastmilk from mothers who had been 
vaccinated with Moderna COVID-19 vaccines or data entry and/or coding error. 

During the review period, the most frequently reported PTs were consistent with 
reactogenicity events and common breastfeeding issues such as mastitis and 
lactation insufficiency. When restricted to lactation-specific adverse 
events/outcomes, the only PTs reported in decreasing order were "Mastitis" ( 1 1  
events), "Lactation insufficiency" ( 10  events), "Lactation disorder" (1  event), 
'Lactation puerperal increased" (1 event), and "Breast milk discoloration" ( 1  
event). There has not been a sign ificant change i n  the pattern of PTs reported 
during the reporting period when compared to cumulative data. Most of the 
lactation-related events were transient and occurred within 2 days of vaccination. 

Medical review of the HLT "Lactation Disorders" was performed and the data for the 
review period are similar to the previous cumulative experience; no concerning 
patterns or notable trends were identified. 

Of the 10 serious lactation cases reported during the review period, only 4 cases 
reported a lactation-specific adverse clinical event/outcome. Following medical 
review, it was determined that 2 cases (■■■■■■■■ and -

describing events of mastitis were not lactation cases due to the age of 
the individuals (55 years and 52 years, respectively) and that there was no 
information indicating that either individual was breastfeeding or lactating. The 
remaining 2 serious cases (Case ■■■■■■■■ and ■■■■■■■■) 
described events of mastitis and lactation insufficiency, both common challenges in 
breastfeeding women. 

Subpopulation Analyzes 

Lactation Cases Under 6 Years of Age-E/asomeran) 

During the review period, the MAH received 4 cases (15 events) with 1 serious case 
(7 serious events) among children under 6 years of age with exposure to 
breastmilk from mothers who had been vaccinated with elasomeran (referred to as 
lactation cases among children under 6 years of age) . No cases reported a fatal 
outcome or were medically confirmed . 
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Similar to the previous review period, the most frequently reported clinical events 
reported among children under the age of 6 years of age were pyrexia, diarrhea, 
and vomiting, which are consistent with reactogenicity events expected for 
elasomeran. When restricted to only lactation-specific PTs, the most frequently 
reported lactation-specific PT continued to be "Exposure via breast milk." 

During the reporting period, the mean age of lactation cases among children under 
6 years was 0.4 years (SD: 0.2) and median age was 0.4 years (ra nge: 0.1 to 0.7 
years). The sample size was small so there was no meaningful difference in the 
number of reports involving males (3; 75.0%) and females (1; 25.0%). When TIO 
was known, most of the lactation- related events were transient and all events 
occurred within two days after vaccination. 

During, the review period, no cases of seizure were reported. 

During the review period, 1 serious lactation case ( ) with 7 
serious events was reported in a 6-week-old male who experienced the serious 
(medically significant) events of flatulence, vomiting, emotional distress, diarrhea, 
gastroesophageal reflux disease, and abdominal discomfort after maternal 
exposure to breastmilk from a mother vaccinated with elasomeran. The only 
lactation-specific event was "Exposure via breast milk." All events resolved within 
3 days. 

Cumulatively, all serious cases with lactation-specific events have been medically 
reviewed and are summarized. Many cases lack information on clinical course, 
outcome, pediatric medical history, or alternate etiologies/concurrent clinical 
events. Thus, based on the temporal relationship, causality cannot be excluded. 
To date, no concerning patterns or notable trends have been identified. 

Lactation Cases Among Adolescents (12-17 Years of Age) 

There were no lactation cases reported among adolescents during this review 
period. 

Lactation Cases with Third or Subsequent Doses of Elasomeran 

During the review period, the MAH received 5 lactation cases (20 events) with 1 
serious case (1 serious event) in individuals who received or were exposed to 
breastmilk from mothers who had been vaccinated with a third, fourth, or fifth dose 
of elasomeran. No cases reported a fatal outcome or were medically confirmed. 

Of the 5 lactation cases reported during the review period, only 3 cases (60.0%) 
reported a lactation-specific event. This is a higher proportion when compared to 
cumulative data (25.6%); however, due to the small sample size received during 
the review period, these data should be interpreted with caution. 

Regardless of the vaccine regimen originally received, most of events reported 
were consistent with expected reactogenicity seen with elasomeran. No concerning 
patterns or notable trends were identified. 

Lactation Cases After Receiving Booster Dose with 
Elasomeran/Imelasomeran 

During the review period, the MAH received 25 lactation cases (97 events) with 16 
serious cases (67 serious events) in individuals who received or were exoosed to 
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Discussion 

breastmilk from mothers who had been vaccinated with elasomeran/imelasomeran. 
No cases reported a fatal outcome, and 5 cases were medically confirmed. 

During the review period, when restricted to lactation-specific events, the only PTs 
reported in decreasing order were "Maternal exposure during breast feeding," 
�'Mastitis," and "Exposure via breast milk." 

During the review period, the only serious case ( ) received with 
a lactation-specific event reported the serious PT "Mastitis." However, this case 
appears to be misclassified as a lactation case as the narrative clearly indicates the 
woman was not lactating or breastfeeding. 

irhere have been no fatal lactation cases after receipt of elasomeran/imelasomeran. 
No unusual patterns or lactation-specific safety concerns have been identified after 
receipt of a booster with elasomeran/imelasomeran. 

Lactation Cases After Receiving Booster Dose with 
Elasomeran/Davesomeran 

During the review period, the MAH received 15 lactation cases (36 events) with 1 
serious case in individuals who received or were exposed to breastmilk from 
mothers who had been vaccinated with elasomeran/davesomeran. No cases 
reported a fatal outcome, and 14 cases were medically confirmed. 

During the review period, when restricted to lactation-specific events, the only PT 
reported was "Maternal exposure during breast-feeding." 

During the review period, the only serious case reported ( ) was 
previously received and reviewed during the PBRER #4 review period. Updates to 
the narrative were made during this review period. These updates did not affect 
prior assessment. The only lactation-specific event reported was "Maternal 
exposure during breastfeeding." 

irhere have been no fatal lactation cases after receipt of elasomeran/davesomeran. 
No unusual patterns or lactation-specific safety concerns have been identified after 
receipt of a booster with elasomeran/davesomeran. 

During the reporting period of PBRER, Moderna Tx, Inc. received 53 lactation cases, 
of which 4 cases were among children under 6 years of age with exposure to 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran via 
breastmilk. There were no reported fatalities. While vaccination can induce 
cytokines, which can be passed via breast milk, vaccination while breastfeeding has 
not been linked to AEs in infants. In fact, women with fever and illness are 
encouraged to continue breastfeeding given the positive impact of the transfer of 
antibodies, which has also been reported for COVID vaccines, as well as to support 
infant nutritional needs [80] [81] [82]. 

rrhere were no lactation cases reported among the 12-17 age group during this 
reporting period and there were 5 lactation cases reporting receipt of a third or 
subsequent doses, with 60.0% reporting a lactation-specific event. Among the 
serious lactation-specific events, there was no clustering by dose or TIO and no 
concerning patterns or notable trends of events reported were identified. Reported 
events were mild and transient. The pattern of reports remained generally 
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consistent during the reporting period when compared with the cumulative data. No 
new safety concerns were identified. 

Where duration and outcome are available, many of the events occur within 2 days 
after vaccination, and most events were mild/moderate, transient events where 
information is available. Both in the GSDB and in the literature, reports of changes 
in milk production, infant irritability, decreased feeding, sleepiness/sleep 
disturbance, vomiting, diarrhea , and pyrexia are consistent with the safety profile 
of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran or what is 
expected in the general population [81] [83] [84]. 

Review of the literature to date has not identified any safety concerns related to 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran vaccination 
during lactation. Articles identified through the MAH's focused literature review 
continue to reveal no significant safety concerns among vaccinated breastfeeding 
women and/or their breastfed children as well as transfer of maternal SARS-CoV-2 
antibodies induced by vaccination to infants via breastmilk, supporting the 
favorable benefit/risk profile of COVID vaccination during lactation which continues 
to provide supporting evidence for HA recommendations for the use of COVID-19 
vaccines including Moderna COVID-19 vaccines during lactation. 

rrhe MAH is closely monitoring the safety profile of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran in this population through 
routine pharmacovigilance [85] [86] [87]. 

After careful review of all new safety data received during the reporting period for 
the safety topic of Use while Breastfeeding, the benefit-risk profile for elasomeran 
remains favorable. 

Conclusion Based on the analysis of all the safety data received during the reporting period, 
the MAH considers that cases included under the medical topic of Use while 
Breastfeeding reported in temporal association with the administration of 
elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not raise 
any safety concern. The MAH will continue to monitor events associated with 
breastfeeding women who receive elasomeran-containing vaccines and their 
children who are exposed to these vaccines through breast milk using routine 
surveillance and ongoing post-authorization studies mRNA-1273-P905 and mRNA-
1273-P919 as described in the current RMP. The benefit-risk evaluation for this 
subpopulation continues to remain positive. 

Rapporteur assessment comment: 

The MAH has presented information regarding use of elasomeran-containing vaccines in breastfeeding for 
the latest period 18 February 2023 through 17 June 2023. Data are achieved from the MAH's global 
safety database and from a new literature search. 

The use of elasomeran-containing vaccines among breastfeeding women is an area of missing 
information. However, real world evidence and literature indicate that elasomeran-containing vaccines are 
well tolerated by lactating women and their children, and that side-effects seem to be similar to side
effects in the general population. No specific safety concerns for breastfeeding have been identified. 

Results 
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Literature: 

The performed literature search gave 519 manuscripts. Despite the many retrieved papers, the MAH did 
not identify new and significant safety information. 

Lactation cases: 

In the review period 18 Feb to 17 Jun 2023 there were 93 lactation cases (341 events) reported after 
receiving elasomeran-containing vaccines. Of these, 53 cases (208 events) were reported for elasomeran, 
25 cases (97 events) for elasomeran/imelasomeran, and 15 cases (36 events) for 
elasomeran/davesomeran. Of the 93 lactation cases (341 events) no cases had fatal outcome. 

Lactating women: 

Cases reported comprised symptoms consistent to well-known side effects and breastfeeding-related 
symptoms as mastitis and lactation insufficiency. 

Breastfed infants and children: 

In the review period 4 cases (15 events) were reported for children younger than 6 years of age who 
were breastfed and whose mothers had received an elasomeran-containing vaccine. Symptoms in these 
children were consistent with well-known side effects as fever, diarrhea and vomiting. 

Conclusion 

In the review period 18 Feb to 17 Jun 2023 there were 93 lactation cases (341 events) reported after 
receiving elasomeran-containing vaccines there is no indication of a specific pattern regarding dose 
number or TTO among the cases, and symptoms are mainly consistent with milder side effects to 
vaccination and/or to lactation difficulties. The findings from the global safety database or literature 
review do not raise new concerns. 

Lactation cases will continue to be monitored as missing information. 

2.3. 1.3.3. Long-term Safety 

Evaluation of information received during the PBRER reporting interval relating to the missing information 
risks of long-term safety, has not identified any additional clinically relevant new safety information for 
these topics. The characterization of these important risks as described in the current RMP and in PSUR 
Section 16.4, remains valid. 

Table 16.12 Long-term Safety 

Source of New 
Information 

As of the DLP of this PBRER, 26 CTs were ongoing 12 of which are sponsored by 
ModernaTx, Inc. Cumulatively, 53,983 subjects have been are estimated to be 
exposed to either mRNA-1273, or its variants (mRNA 1273.351, mRNA-
1273.211, mRNA-1273.213, mRNA-1273.214, mRNA-1273.222, mRNA 
1273.617.2, mRNA-1273.529, mRNA-1273.231 a nd mRNA-1273.815), and 
participants exposed to mRNA- 1273 in conjunction to mRNA-1283 (including its 
variantsmRNA-1283.211) or mRNA- 1010 or mRNA-1345, or co-admin co
administration with mRNA-1010 or coadministration co-administration with 
mRNA 1345 in the mRNA clinica I development program sponsored by Moderna 
rTx, Inc. 
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Background Per protocols, the clinical development program has a safety follow-up period of 
12 months in the ongoing studies that will assess long-term safety: mRNA1273-
P203, mRNA-1273-P204, mRNA-1273-P205, mRNA-1273-P301, and the 
completed studies mRNA-1273-PlOl (DMID 20-0003), and mRNA-1273-P201. 

Post-a uthorization safety studies in real world that evaluate long-term safety 
include ongoing studies mRNA-1273-P904, mRNA-1273-P910, and mRNA-1273-
P910. 

Methods rrhe long-term safety profile remains to be characterized through continued trial 
follow- up, active surveillance for safety, PASS, and routine pharmacovigilance. 

Study mRNA-1273-P904, an EU post-authorization safety study, aims to carry 
out signal detection followed, if necessary, by safety evaluation of identified 
possible signals of Moderna vaccines targeting SARS-CoV-2 using routinely 
collected health data in secondary automated electronic data sources covering 
all or portions of the populations in Denmark, Italy, Norway, Spain, and the UK. 
rrhe study population includes all persons with a record of at least one dose of 
Moderna vaccines targeting SARS-CoV-2 in each database between 06 Jan 2021 
and 31 Dec 2022 and members of the database source population selected for 
each study design, including persons providing historical rates. The final report 
is planned for 31 Dec 2023. 

Study mRNA-1273-P910 will describe the clinical course, outcomes and risk 
factors for myocarditis and pericarditis associated with Moderna vaccination 
targeting SARS-CoV- 2 in Spain, Denmark, Norway, and the UK. The study will 
include two distinct designs utilizing secondary data: A case cohort will assess 
risk factors for development of post- vaccine myocarditis and pericarditis, a case 
cohort of recipients of Moderna vaccination targeting SARS-CoV-2 will be defined 
in each participating database. A separate cohort analysis will characterize the 
clinical course, outcomes, and risk factors for severe disease, a cohort of 
myocarditis cases (with and without prior exposure to Moderna vaccination 
targeting SARS-CoV-2) will be studied. 

Study mRNA-1273-P911 will evaluate patients with myocarditis for up to 5 years 
after elasomeran exposure to characterize the potential long-term outcomes of 
vaccine-associated myocarditis compared to myocarditis not secondary to 
vaccination (non-vaccine myocarditis, NVM). Vaccine exposure and case 
identification information will be obtained retrospectively from existing real-
world data as it accrues in routine clinical practice. 

Study mRNA-1273-P910 will describe the clinical course, outcomes and risk 
factors for myocarditis and pericarditis associated with Moderna vaccination 
targeting SARS-CoV- 2 in Spain, Denmark, Norway, and the UK. The study will 
include two distinct designs utilizing secondary data: A case cohort will assess 
risk factors for development of post- vaccine myocarditis and pericarditis, a 
casecohort of recipients of Moderna vaccination targeting SARS-CoV-2 will be 
defined in each participating database. A separate cohort analysis will 
characterize the clinical course, outcomes, and risk factors for severe disease, a 
cohort of myocarditis cases (with and without prior exposure to Moderna 
vaccination targeting SARS-CoV-2) will be studied. 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 143/21.3 



Results 

Discussion 

Study mRNA-1273-P911 will evaluate patients with myocarditis for up to 5 years 
after elasomeran exposure to characterize the potential long-term outcomes of 
vaccine-associated myocarditis compared to myocarditis not secondary to 
vaccination (non-vaccine myocarditis, NVM). Vaccine exposure and case 
identification information will be obtained retrospectively from existing real
world data as it accrues in routine clinical practice. 

rT"he Phase 3 study mRNA-1273-P301 includes a total of 24 months follow-up; no 
long- term safety concerns have been identified for the two-dose mRNA-1273 
100 mcg primary series on the basis of an interim analysis that includes 
16,818.4 person-years and at least 6 months of follow-up for over 3,000 
participants (a median of 415 days follow- up after completion of the primary 
series). 

Participants completing CTs mRNA-1273-Pl0l (DMID 20-0003), mRNA-1273-
P201, mRNA-1273-P203, mRNA-1273-P204, mRNA-1273-P205, mRNA-1273-
P301, and mRNA-1273-P306 are followed up for a safety for 12 months. 

In the adolescent Phase 3 Study mRNA-1273-P203, participants from the age of 
12 through 17 years had a median follow-up of 342 days after Dose 1 and 312 
days after Dose 2. In the pediatric Phase 3 Study mRNA-1273-P204, 
participants 6 months through 11 years had a median follow-up ranging 
between 254 and 267 days across age groups. 

Post-authorization safety studies mRNA-1273-P904, mRNA-1273-P910, and 
mRNA- 1273-P911 are ongoing, and no findings related to long-term safety 
have yet been identified. 

As of the DLP of this PBRER, no clinically important safety concerns have been 
identified upon review of long-term follow-up data in CTs. 

rThe long-term safety profile remains to be characterized. In addition to routine 
pharmacovigilance activities, results from the following studies will be used to 
evaluate long-term safety of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Onaoina Studies: 

• Study mRNA-1273-P904 (final CSR: 31 Dec 2023) 

• Study mRNA-1273-P910 (final CSR: 30 Jun 2025) 

• Study mRNA-1273-P911 (final CSR: 31 Oct 2028) 

• Study mRNA-1273-P203 (final CSR: 31 Jul 2024) 

• Study mRNA-1273-P204 (final CSR; 31 Mar 2024) 

• Study mRNA-1273-P205 (final CSR: 31 Dec 2023) 

• Study mRNA-1273-P301 (final CSR: 31 Dec 2023) 

Comoleted Studies: 

• Study mRNA-1273-P201 (final CSR: 30 Sep 2022) 

• Study mRNA-1273-101/ 20-0003 (final CSR Main Study: 01 Nov 2022) 
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Conclusion As of the DLP of this PBRER, there have been no significant safety findings in the 
above listed ongoing studies nor the 2 completed studies (mRNA-1273-P201 and 
mRNA-1273-Pl0l) which are being assessed to characterize long-term safety of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Rapporteur assessment comment: 

The MAH has provided information on 26 ongoing clinical trials which all aim to study long-term safety 
issues. The different studies have different protocols, but together they cover different elasomeran
containing vaccines, different patient age groups, different health outcomes. 

Neither the ongoing nor the completed studies have demonstrated significant safety findings. The ongoing 
studies will - together with routine surveillance - be consulted to characterise the long-term safety 
profile. 

The information provided regarding the studies including study populations, participating countries, and 
studied health outcome is acknowledged. 

2.3. 1.3.4. Use in immunocompromised subjects 

Evaluation of information received during the PBRER reporting interval relating to the known important 
risks of elasomeran-containing vaccines in relation to immunocompromised individuals, has not identified 
any additional clinically relevant new safety information for this topic. The characterization of this missing 
information as described in the approved RMP as of the DLP of this PBRER and in Section 16.4, remains 
valid. 

Table 16.13 Use in immunocompromised subjects 

Source of New 
Information 

Background 

• Moderna GSDB 

• Litera ture Sources 

o Search Criteria Applied: PSUR Appendix 13.4 

o Retrieved: 65 

o New and Significant Safety Information: There was no new and 
significant safety information identified for the immunocompromised 
population. 

An association between immunocompromised individuals and COVID-19 mRNA 
vaccination has been reported since early summer of 2021 as very rare events 
associated with the administration of COVID-19 mRNA vaccines. 

rrhe topic of Immunocompromised is summarized because it is an area of 
missing information in the currently approved RMP. No specific safety concerns 
for immunocompromised individuals have been identified. 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 145/21.3 



Methods For the purposes of this PBRER#5, the following operational definitions were 
applied in the analysis of the immunocompromised/immunosuppressed 
subpopulation : 

rrhe "Immunocompromised Subpopulation": Specifically, cases were identified in 
the MAH GSDB for immunocompromised and immunosuppressed individuals 
using a past medical history of hematological malignant tumors SMQ, 
transplantation, primary/innate and acquired immunodeficiency syndromes 
(including Human Immunodeficiency Virus) and other relevant 
immunodeficiency PT terms, as well as ATC drug codes for immunosuppressive 
drugs. 

rThe "General Population" (all elasomeran-containing vaccines data) in the 
Moderna Tx, Inc's. GSDB. This refers to safety data for all medical topics/areas 
captured in all safety case reports (all cases and events from all individuals) 
within the Moderna Tx, Inc's. GSDB. This data is used to compare the AEs and 
safety profile in the immunocompromised population vs. the general population. 

Results Refer to PSUR Appendix 12.22 for additional information. 

Overview of Cases for Immunocompromised Individuals Who Received 
Elasomeran 

During this review period, the MAH received 425 cases (1 ,059 events) with 123 
(28.9%) serious cases (385 serious events) among immunocompromised 
individuals who received elasomeran. A total of 322 (75.8%) cases were 
medically confirmed, and 8 cases (1.9%) reported a fatal outcome. 

Similar to the prior reporting period, there were more cases involving females 
(130; 30.6%) compared to males (74; 17.4%), with 221 cases (52.0%) that 
did not report gender information. The median age of patients was 61.0 years 
(range : 19.0 - 91.0 years). 

Similar to the previous review period, the most frequently reported MedDRA 
PTs in the immunocompromised subpopulation included fatigue, pyrexia, 
headache, nausea, pain, and myalgia. These PTs were comparable to those 
reported in the general population and reflected expected reactogenicity. 
Events of COVID-19 infection was the most reported event during this review 
period (244; 23.0%). This may be due to an already exiting COVID-19 
infection prior to vaccination, decreased immunogenicity of vaccination, and/or 
the susceptibility to constantly changing variants. This pattern was observed in 
reports for immunocompromised individuals for both elasomeran and 
elasomeran/davesomeran. 

Note that during the review period, 62 cases (including 35 serious and 1 fatal 
case) overlapped between the subpopulation of those with a medical history of 
autoimmune/inflammatory diseases (MedHx autoimmune or inflammatory 
disorders (AI)/ID) and immunocompromised/ immunosuppressed 
subpopulations, as many people with AI/ID are on immunosuppressive 
therapies. 

Subpopulation Analyses: 

Use in Immunocompromised Children (<12 years old) and Adolescents (12-1 7 
years old) - Elasomeran) 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 146/21.3 



During the review period, no cases were reported among immunocompromised 
individuals in these age groups who received elasomeran. 

Fatal Cases in Immunocompromised Individuals - Elasomeran 

Evaluation of the 8 cases reporting fatal outcome showed that 2 cases were 
missing age and gender, 5 cases (62.5%) were elderly above 65 years, mostly 
males, and one case involved a 27-year-old male. All 8 cases had comorbidities 
including malignancies that were chronic conditions, and confounders/risk 
factors that provided alternate etiologies for the occurrence of the fatal events. 
Using the WHO-UMC causality assessment tool, more than half of the cases 
with fatal outcome (5; 62.5%) were assessed as "Unassessable" (due to 
insufficient information); 3 cases (37.7%) were assessed as "Unlikely" (due to 
long TTO outside the risk window and concurrent medical conditions that 
provided alternate etiologies). 

Based on current available information, no clustering or trends of safety 
concerns have been identified regarding immunocompromised individuals who 
received elasomeran. 

Overview of Cases for Immunocompromised Individuals Who Received 
Elasomeran/Imelasomeran 

During the review period, the MAH received 344 cases (1,125 events) with 244 
(70.9%) serious cases (829 serious events) for immunocompromised 
individuals who received a booster dose of elasomeran/imelasomeran. Thirty
nine (39) cases (11.3%) were medically confirmed, and 1 case (0.3%) 
reported a fatal outcome. 

A higher proportion of cases were reported for females (234; 68.0%) than 
males (94; 27.3%) with 16 cases (4.7%) which did not report gender 
information. The median age of patients was 59.0 years (range: 22.0 to 88.0 
years). 

During the review period, the most frequently reported PTs in 
immunocompromised individuals who received elasomeran/imelasomeran were 
headache, fatigue, pyrexia, nausea, chills, myalgia, and arthralgia. These 
events reflect expected reactogenicity and were comparable to events reported 
in the general population receiving elasomeran/imelasomeran. 

Fatal Reports in Immunocompromised Individuals Who Received 
Elasomeran/Imelasomeran: 

Evaluation of the 1 case reporting a fatal outcome in a male showed that it was 
missing relevant information on age, clinical course of events and treatment 
provided. The cause of death was not reported. An autopsy was not performed. 
Concurrent acute myeloid leukemia provides alternate etiology. 

Using the WHO-UMC causality assessment tool, this ca se was assessed as 
unlikely (due to alternate etiology). 

Based on current available information, no clustering or trends of safety 
concerns have been identified regarding immunocompromised individuals who 
received a booster dose with elasomeran/imelasomeran. 

Overview of Cases for Immunocompromised Individuals Who Received 
Elasomeran/Davesomeran 

During the review period, the MAH received 24 cases (53 events) with 6 
(25.0%) serious cases (10 serious events) for immunocompromised individuals 
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who received elasomeran/davesomeran .  A total of 19 (79.2%) cases were 
medica l ly confirmed, and no case reported a fata l outcome. 

Similar to the previous review period, there were no meaningful changes in  the 
gender distribution of reports as a slightly higher proportion of cases continued 
to be reported in females (12;  50.0%) than males (10;  4 1 . 7%) and 2 cases 
(8. 3%) did not report gender information . The median patient age was 67.0 
years (range: 52.0 to 80.0 years). 

During the review period, the most frequently reported events were COVID- 19 
infection and issues related to product storage, expiration, or medication error. 
Reported "COVID-19" may be due to an already exiting COVID-19 infection 
prior to vaccination, decreased immunogenicity of vaccination, and/or the 
susceptibil ity to constantly changing variants. Th is was observed in data for 
both elasomeran and elasomeran/davesomeran .  

Based on current available information, no clustering or trends of  safety 
concerns have been identified regarding immunocompromised individuals who 
received elasomeran/davesomeran .  

Clinical Trial Information 

Interim Clinical Studv Reoort for mRNA- 1273-P304 - OPEN-LABEL PART A 
'PRIMARY SERIES) and PART B (BOOSTER DOSE) - Safetv Results (3 1 Mar 
� 

Study m RNA- 1273-P304 is a Phase 3b, open-label study to eva luate the safety, 
reactogenicity, and immunogenicity of mRNA- 1273 SARS-CoV-2 vaccine in  
sol id organ transplant (SOT) recipients and healthy participants. This was a 2-
part study. Part A of the study enrolled 214 SOT recipients to receive up to 3 
doses of 100 µg mRNA- 1273, and 20 healthy participants to receive 2 doses of 
100 µg m RNA- 1273 (the healthy participant group was intended as a 
comparator group for SOT in the assessment of the Cell Media ted Immune 
responses; the vaccine-induced antibody responses in the healthy participants 
were also described in comparison to the SOT group). In Part A, SOT 
participants who were unvaccinated and those who were previously vaccinated 
with 2 doses of mRNA- 1273 were enrolled . The primary immunogenicity 
objective of Part A was to evaluate serum nAb responses obtained 28 days 
after the second or third dose of the study vaccine. 

In Part B, a 100 µg booster dose (BD) was administered to participants at least 
4 months from the last dose of a completed primary COVID-19 vaccination 
series. A 100 µg BD was selected for this study due to concern about reduced 
antibody responses associated with chronic immunosuppression in the SOT 
population and the potential immune escape associated with variants of 
concern. 

rrhe analyses presented in the P304 interim report dated 31 Mar 2023, is based 
on the results from a database lock date of 22 Nov 2022. Safety fol low-up after 
vaccination includes a median of 292 .0 days (range: 37 to 406 days) from 
Dose 3 in SOT participants in Part A and a median of 129.0 days (range: 10 to 
181 days) from BD in SOT participants in Part B.  

Summary of Safety Results 
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o Reactogenicity after the 3-dose primary series and BD in 
immunocompromised participants was similar to that which has been 
reported for mRNA- 1273 in immunocompetent participants. This is also 
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PRAC PSUR assessment report 

consistent with what has been reported in other CTs and post
authorization use of mRNA- 1273 in the genera I population.  

o Local and systemic solicited ARs were reported with in  7 days after 
vaccination in 85% and 80% of SOT participants, respectively, after 
any injection.  Systemic solicited ARs, chiefly fatigue, headache, and 
myalgia, were reported in  fewer kidney transplant participants 
compared to l iver transplant participants, particularly after Dose 1, 
a lthough a trend was evident at a l l  doses; this was attributed to 
heavier immunosuppressant and anti-metabol ite treatment in kidney 
transplant participants. 

o Unsol icited treatment-emergent AEs {TEAEs) were reported in 42 . 1% 
of SOT participants through 28 days after vaccination after any 
injection and were considered related to vaccination by the 
Investigator in 21 .5% of SOT 

o participants. The most commonly reported vaccine related events 
included fatigue (12.6%), headache and myalgia (6 . 1  %, each), and 
arthralgia (5 .6%), which were also frequently reported symptoms of 
reactogenicity. Other unsolicited TEAEs were largely due to underlying 
disease or intercurrent i l lness or injury in SOT participants. 

o Four cases of biopsy-proven organ rejection were reported during the 
study, all in SOT l iver participants (one involved a kidney transplant in  
a prior l iver transplant recipient). None of  the cases were considered 
related to vaccination and a l l  were due to changes in 
immunosuppressant medications. 

o Through the data cutoff date, 4 SAEs in 3 SOT participants were 
assessed as related to study vaccination by the Investigator. Two SAEs 
(worsening anemia, angina) occurred in a kidney transplant recipient 
on Relative Days 10 and 1 1  after vaccination and were considered 
vaccine-related by the Investigator; the Sponsor considered the events 
more l ikely attributable to underlying disease. One SAE of vomiting 
was reported as a solicited AR and, per protocol, considered related to 
vaccine, a lthough the event was not assessed as vaccine- related by 
the Investigator. One SAE of autoim mune hemolytic anemia occurred 4 
months after Dose 2 in a participant with a concurrent COVID-19 
infection; autoimmune hemolytic anemia was considered possibly 
related to vaccine by the Investigator due to the temporal relationship 
of the decline in  hematocrit after vaccination, although the Sponsor 
considered the event more l ikely due to pre-existing anemia . 

o One AESI of non-serious myocarditis was reported on Relative Day 1 
after vaccination and was assessed as related to vaccine by the 
Investigator; the case was adjudicated by the cost-effectiveness 
acceptabil ity curve as not meeting the CDC defin ition of myocard itis. 
One cost-effectiveness acceptabil ity curve - adjudicated case of 
pericarditis occurred on Study Day 122 that was attributed to an 
underlying inflammatory process and was not considered vaccine 
related by the Investigator or Sponsor. 

o Two fata l events (congestive heart fai lure and death of unknown 
cause) in participants with underlying comorbidities were reported and 
were not considered related to vaccination.  
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Discussion 

o Laboratory shifts did not show notable trends after vaccination with 
mRNA- 1273; shifts noted were attributed to underlying disease or 
intercurrent medica I processes. 

o Shifts in vital signs were explained by underlying disease or 
intercurrent medical processes. Elevation of systolic or diastolic blood 
pressure was the most common vital sign change and, in most 
participants, reflected underlying hypertension. 

o No m RNA-1273 vaccine-related safety concerns were identified during 
the study. 

Safety conclusion : The 3-dose primary series and BD of mRNA-1273 were well 
tolerated with an acceptable safety profile in immunocompromised post
transplant population. 

Health Authority Feedback 

�'Overall, the regulatory authority considered that there is sufficient evidence to 
concludethat thegaps in knowledgeregarding the safety of elasomeran when 
used in immunocompromised individuals have been adequately filled and can 
no longer be considered an area ofmissing information. Removal of 'use in 
immunocompromised subjects' from the RMP is endorsed". 

Regardless of the removal of the safety concern in the RMP, continued 
monitoring through routine pharmacovigilance as well as in the ongoing 
additional pharmacovigilance activities P304, P903 and P904 is warranted, as 
iproposed by the MAH". 

Regarding the effectiveness in immunocompromised subjects, the studies P304 
and P901 are ongoing and will remain in the pharmacovigilance plan. 

As of the DLP date of this PBRER, the review of post-approval/ELIA data has not 
identified any patterns or specific safety concerns in immunocompromised 
individuals. Many of the serious events and fatalities that were temporally 
associated with vaccination were confounded or caused by underlying serious 
medical conditions. Overall, the general pattern of commonly reported AEs in 
those considered immunocompromised individuals is comparable to the general 
population. 

Evaluation showed that the top five most frequently reported AEs in the 
immunocompromised population were representative of expected reactogenicity 
and were consistent with those seen in the general population. There were no 
clustering or trends observed after any dose. The pattern of events observed 
with elasomeran/imelasomeran or elasomeran/davesomeran compared to 
elasomeran in this population was generally similar. Epidemiological studies 
have not indicated any significantly increased risk of side-effects in 
immunocompromised individuals after vaccination with elasomeran. 
Furthermore, they have indicated that the safety/tolerability profile in those 
individuals studied is consistent with that observed in general populations. 

During the review period, there were no cases reported in immunocompromised 
children or adolescent subpopulations. Review of cumulative cases for these 
subpopulations have not revealed any new or unusual pattern of events or 
safety concerns. 
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Conclusion 

Cases with a fata l outcome in immunocompromised individuals during the 
reporting period ( 1 . 1  %) were strongly confounded by multiple comorbidities and 
the advanced age in  the elderly, that provided a lternate etiology. 

Evaluation of the data during this reporting period did not provide any new 
safety information that would suggest a possible association between the 
evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran in  
immunocompromised individuals.  Information presented in those reports does 
not differ from the known safety profi le of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran .  There was no 
publ ished clinica l  l iterature that described new and potential ly important 
safety information on the safety profi le of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran .  

Based on the ana lysis of al l  the safety data received during the reporting 
period, the MAH considers that cases included under the medical topic of 
Immunocompromised, reported in temporal association with the administration 
of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not 
raise any new safety concern . Based on the final assessment report for 
PBRER#4 (Procedure no. : EMEA/H/C/PSUSA/00010897/202212, received after 
the DLP of this PBRER) the final  recommendation regarding use in 
immunocompromised individuals is that there is sufficient evidence to conclude 
that the gaps in  knowledge regarding the safety of elasomeran when used in 
immunocompromised individuals have been adequately filled and can no longer 
be considered an area of missing information.  Removal of 'use in 
immunocompromised subjects' from the RMP was endorsed . 

rrhe MAH wi l l  continue to monitor events for immunocompromised individuals 
using routine survei l lance as well as in the ongoing additional pharmacovigi lance 
activities P304, P903 and P904. The benefit-risk eva luation remains positive. 

Rapporteur assessment comment: 

The MAH has presented information regarding use of elasomeran-containing vaccines in  
immunocompromised individuals for the latest period 18 February 2023 through 17 June 2023 . Data are 
achieved from the MAH's global safety database and from a new literature search . 

The use of elasomeran-conta ining vaccines in immunocompromised individuals is an area of missing 
information.  

Methods 

To define a subpopulation of immunocompromised, the MAH has searched the database for individuals 
with a medical history of previous hematological malignant tumors SMQ, transplantation, innate or 
acquired immunodeficiency syndromes ( including Human Immunodeficiency Virus), and other relevant 
immunodeficiency PT terms, as well as ATC drug codes for immunosuppressive drugs. 

For comparison, all individuals in the database with elasomeran-containing vaccines were defined as a 
background population . 

Results 

Literature: 

The performed l iterature search gave 65 manuscripts. Despite the many retrieved papers, the MAH did 
not identify any new and significant safety information in these. 
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In the review period 18 Feb to 17 Jun 2023 there were 793 cases (2,687 events) reported after receiving 
elasomeran-containing vaccines. Of these, 425 cases (1,509 events) were reported for elasomeran, 344 
cases (1,125 events) for elasomeran/imelasomeran, and 24 cases (53 events) for 
elasomeran/davesomeran. 

Of the total 793 cases (2,687 events), 373 cases (1,224 events) were serious, and 9 cases had fatal 
outcome. By vaccine, the numbers are 123 serious cases (385 events) for elasomeran, 244 serious cases 
(829 events) for elasomeran/imelasomeran, and 6 serious cases (10 events) for 
elasomeran/davesomeran. The distribution of fatalities by vaccine was 8 for elasomeran, 1 for 
elasomeran/imelasomeran, and O cases for elasomeran/davesomeran. 

COVID-19 was the most reported event in the review period for both elasomeran and 
elasomeran/davesomeran. The MAH states that this may be due to an already exiting COVID-19 infection, 
decreased immunogenicity of vaccination, and/or the susceptibility to constantly changing variants, but 
there is no data to clarify this. 

Overall, the most frequent adverse event reported in immunocompromised individuals were consistent 
with common side effects in the general population in the database and so is the safety/tolerability 
profile. 

Conclusion 

In the review period 18 Feb to 17 Jun 2023 there were 793 cases (2,687 events) reported to have 
occurred in immunocompromised individuals after receiving elasomeran-containing vaccines with COVID-
19 being the most frequently reported event for both elasomeran and elasomeran/davesomeran. 

Based on the conclusions from the previous PSUSA AR, the topic is no longer considered an area of 
missing information in the RMP. For the PSUR safety concern, the MAH will continue to monitor the 
adverse events through routine surveillance and ongoing additional pharmacovigilance activities (study 
P304, P903 and P904). 

2.3. 1.3.5. Use in frail subjects with unstable health conditions and co-morbidities (e.g., COPD, 
diabetes, chronic neurological disease, cardiovascular disorders) 

Evaluation of information received during the PBRER reporting interval relating to the known important 
risks of elasomeran/imelasomeran/davesomeran has not identified any additional clinically relevant new 
safety information in the Frail subpopulation. The characterization of this missing information as described 
in the approved RMP as of the DLP of this PBRER and in PSUR Section 16.4, below, remains valid. 
Table 16.14 Use in frail subjects with unstable health conditions and co-morbidities (e.g., 
COPD, diabetes, chronic neurological disease, cardiovascular disorders) 

Source of New 
Information 

o Moderna GSDB 

o Literature Sources 

o Retrieved: 169 

o New and Significant Safety Information: There was no new and 
significant safety information identified. 
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Background Frail patients are considered at higher risk for complications due to coronavirus 
disease 2019 (COVID-19) infection including hospitalizations and deaths; and 
for this reason, are prioritized candidates for vaccination. Since frail subjects 
with unstable health conditions and co-morbidities were excluded from the 
registration CTs, the MAH is characterizing safety through post-marketing 
routine monitoring of AEs in this special subpopulation. 

Safety reports for frail subpopulation is summarized because it is an area of 
missing information in the currently approved RMP. No specific safety concerns 
have been identified. 

Methods rT"he ModernaTx, Inc. GSDB was queried for reports of frail individuals using 
�'Frail" custom search as defined in the Moderna SSP (see PSUR Appendix 
12.23), which included subjects of all ages with unstable health conditions and 
comorbidities (including COPD, HIV, diabetes, chronic neurological disease, 
cardiovascular disorders). 

Results Refer to PSUR Appendix 12.23 for more information. 

Overview of Frail Cases Reported for Elasomeran: 

During the review period, the MAH received 1,292 cases (5962 events) reported 
in Frail subpopulation with 634 (49.1%) serious cases (2040 serious events), 
531 cases (41.1%) were medically confirmed cases, and 42 (3.3%) cases with 
fatal outcome involving elasomeran. 

rThe majority of cases were reported in females (803, 62.2%) compared to 
males (476, 36.8%). The median patient age was 55.5 years (range: 0.0 to 
98.0 years). A high proportion of reported cases in frail was among the elderly 
(390, 30.2%). 

rT"he most frequently reported events are fatigue, headache, pyrexia, myalgia, 
COVID-19, dizziness, pain in extremity, vaccination site pains, chills, and 
arthralgia. These events were comparable to that reported in the general 
population and reflected expected reactogenicity. Further evaluation showed 
that events of COVID-19 infection (115;1.9%) were reported more frequently in 
the frail immunocompromised subpopulation. Please note not all frail are 
immunocompromised, and other comorbidities are associated with frail. This 
may be due to a lower immune response to vaccination and/or the susceptibility 
to constantly changing variants. This was observed only in individuals receiving 
elasomeran. 

Evaluation of the 42 cases (3.6%) with fatal outcomes showed that majority 
(29; 69.0%) were elderly above 65 years, and all 42 cases had comorbidities 
that were confounders/risk factors that provided alternate etiologies for the 
occurrence of the fatal event. Using the WHO-UMC causality assessment tool, 
most (26; 61.9%) of the cases were assessed as unlikely (due to TTO outside 
the risk window and concurrent medical conditions that provided alternate 
etiologies); 4 cases were assessed as conditional (more data needed for proper 
assessment), 2 cases assessed as possible (due to temporal association), and 
10 cases assessed as unassessable (due to insufficient information). 

Overview of Frail Cases reported for Elasomeran/Imelasomeran: 
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During the review period, the MAH received 797 cases (2,679 events) reported 
in Frail subpopulation, with 545 serious cases (1,967 serious events), 189 
medically confirmed cases, and 21 cases with fatal outcome. involving 
elasomeran/imelasomeran. The majority of cases were reported in females (491 
cases, 61.6%) compared to males (261 cases, 32. 7%). The median patient age 
was 64.0 years (range: 18.0 to 98.0 years). 

rrhe most frequently reported MedDRA PTs were fatigue, headache, pyrexia, 
dyspnea, nausea, chills, dizziness, myalgia, arthralgia, ADRs and palpitations. 
rrhese events were comparable to that reported in the general population and 
reflected expected reactogenicity. 

Evaluation of the 21 cases with fatal outcomes showed that the majority (20; 
90.2%) were elderly above 65 years, and all 20 cases had comorbidities that 
were chronic conditions and confounders/risk factors that provided alternate 
etiologies for the occurrence of the fatal event. Using the WHO-UMC causality 
assessment tool, most (12; 57.1%) of the cases were assessed as unlikely (due 
to TTO outside the risk window and concurrent medical conditions that provided 
alternate etiologies); and 9 cases were assessed as unassessable (due to due to 
insufficient information). 

Overview of Frail Cases Reported for Elasomeran/Davesomeran: 

During the review period, the MAH received 123 cases (367 events) reported in 
the frail subpopulation, with 36 serious cases (56 serious events), 111 medically 
confirmed cases, and 7 cases with fatal outcome involving 
elasomeran/davesomeran. 

A slightly higher proportion of cases were reported in females (65; 52.8%) 
compared to males (52; 42.3%). The median patient age was 70.0 years 
(range: 2.0 to 92.0 years). 

rrhe most frequently reported MedDRA PTs in frail subpopulation receiving 
elasomeran/davesomeran were pyrexia, pain in extremity, myalgia, fatigue, 
dizziness, pain, headache, chills, and insomnia. Most of these events are 
expected reactogenicity and consistent with reports in the general population. 

Evaluation of the 7 cases with fatal outcomes showed that majority (5; 71.4%) 
had missing age reported, and the 2 cases were elderly age >65 years. Most of 
the deaths were reported in males (6; 85. 7%). Four cases were linked as 
similar. All 7 cases had comorbidities that were chronic conditions and 
confounders/risk factors that provided alternate etiologies for the occurrence of 
the fatal event. Using the WHO-UMC causality a ssessment tool, all 7 cases were 
assessed as unassessable, due to insufficient information. 
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Discussion As of the DLP of this PBRER, the review of post-approval/EUA data has not 
identified any patterns or specific safety concerns in frail individuals. Many of 
the serious events and fatalities that were temporally associated with 
vaccination were confounded or caused by underlying serious medical 
conditions. Overall, the general pattern of commonly reported AEs in those 
considered frail individuals or with unstable health conditions and comorbidities 
is comparable to the general population. 

Evaluation showed that the most frequently reported AEs in the frail population 
were representative of expected reactogenicity and were consistent with those 
seen in the general population. There were no clustering or trends observed 
after any dose. The pattern of events observed with elasomeran/imelasomeran 
or elasomeran/davesomeran compared to elasomeran in this population was 
generally similar. Epidemiological studies have not indicated any significantly 
increased risk of side-effects in frail individuals after vaccination with 
elasomeran. Furthermore, they have indicated that the safety/tolerability profile 
in those individuals studied is consistent with that observed in general 
populations. 

rThe few cases reported in frail children and adolescent subpopulations did not 
reveal any new or unusual pattern of events or safety concern. 

Cases with fatal outcome in the frail subpopulation in the reporting period 
(3.2%) were strongly confounded by multiple comorbidities and the advanced 
age in the elderly, that provided alternate etiology. 

Conclusion Evaluation of the data during this reporting period did not provide any new 
safety information that would suggest a possible association between the 
evaluated events and administration of elasomeran, elasomeran/imelasomeran, 
and elasomeran/davesomeran in frail subpopulation. Information presented in 
those reports does not differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no 
published clinical literature that described new and potentially important safety 
information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran in frail subpopulation. 

Based on the analysis of all the safety data received during the reporting period, 
the MAH considers that cases included under the medical topic of Frail, reported 
in temporal association with the administration of elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran did not raise any new 
safety concern. 

Based on the final assessment report for PBRER #4 (Procedure no.: 
EMENH/C/PSUSN00010897/202212, received after the DLP of this PBRER) the 
final recommendation regarding use in fra ii subjects with unstable individuals is 
that "removal of the missing information 'use in frail subjects with unstable 
health conditions and co- morbidities' from the EURMP, is endorsed. 
Nevertheless, the topic shall remain in the PBRER list of safety concerns and an 
evaluation of new information on this topic is required with future PBRERs." 

rT"he MAH will continue to monitor events for Frail using routine surveillance. The 
benefit-risk evaluation remains positive. 
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Rapporteur assessment comment: 

The MAH has presented information regarding use of elasomeran-containing vaccines in frail subjects 
with unstable health conditions and co-morbidities for the latest review period 18 February 2023 through 
17 June 2023. Data are achieved from the MAH's global safety database and from a new literature 
search . 

The frail individuals are considered at higher risk for complications to COVID-19 including hospitalisations 
and risk of death. The use of elasomeran-containing vaccines in frail individuals has been an area of 
missing information. No specific safety concerns have been identified. 

Results 

Literature: 

The performed literature search achieved 169 manuscripts. Despite the many retrieved papers, the MAH 
did not identify new and significant safety information .  

I n  the review period 18  Feb to 17 Jun  2023 there were 2,212 cases (9,008 events) reported after 
receiving elasomeran-containing vaccines. Of these, 1 ,292 cases (5,962 events) were reported for 
elasomeran, 797 cases (2,679 events) for elasomeran/imelasomeran, and 123 cases (367 events) for 
elasomeran/davesomeran. 

Of the total 2,212 cases, 54.9% (1,215 cases) were serious, while 3.2% (70 cases) of all cases had fatal 
outcome. 

The majority of cases were reported in females, and most patients were more than 50 years of age. 

For adults as well as for children and adolescents no unusual pattern of events or safety concerns was 
reported. The adverse events in frail individuals are consistent with what is seen in the general population 
following vaccination with elasomeran-containing vaccines and to the known safety profile for both the 
monovalent and the bivalent vaccines. 

Conclusion 

In the review period 18  Feb to 17 Jun 2023 there were 2,212 cases (9,008 events) reported after 
receiving elasomeran-containing vaccines. As many as 54.9% were serious, while 3.2% were fatal; this 
should be compared to the fact that this group is considered at higher risk for complications including 
death in case of COVID-19. 

The events in frail individuals are consistent with the known safety profile for the monovalent and the 
bivalent elasomeran-containing vaccines. 

The topic will no longer be considered an area of missing information in the RMP; however, it will still be 
listed as missing information in the PSUR. 

The MAH will continue to monitor the events through routine surveillance. 

2.3. 1.3.6. Use in subjects with autoimmune or inflammatory disorders (AI/ID) 

Evaluation of information received during the present PBRER reporting interval relating to the known 
important risks of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran in relation to 
individuals with known history of autoimmune and inflammatory disorders (MedHx AI/ID), has not 
identified any additional clinically relevant new safety information for these topics. 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 156/21.3 



The characterization of this missing information as described in the approved RMP as of the DLP of this 
PBRER and in PSUR Section 16.4, below, remains valid. 

Table 16.15 Use in subjects with autoimmune or inflammatory disorders (AI/ID) 

Source of New 
Information 

Background 

Methods 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied : PSUR Appendix 13.4 
o Retrieved : 141 
o New and Significant Safety Information : There was no new and 

significant safety information identified. 

Because there was limited data from CTs on the use of elasomeran in 
individuals with Al/ID, the MAH has been closely monitoring the safety profile 
of elasomeran in this population through routine Pharmacovigilance. 

Ongoing review of the literature finds articles that primarily discuss the 
decreased immunogenicity/ effectiveness of the vaccine in Al/ID population, 
the waning effectiveness of the vaccine over time, the potential benefit of 
boosters, including bivalent boosters in the context of the Omicron variant and 
subvariants, and recommendations for immunosuppressant regime 
management in the context of vaccination. No significant safety concerns have 
been identified in the literature to date. Countries have amended/approved an 
additional primary series dose (3rd Dose/Dose 3) in MedHx AI/ID patients to 
achieve an adequate, more robust immune response to vaccinations. 
Furthermore, countries are recommending a BD (Dose 4) and a second/ third 
booster (Dose 5, for example, as authorized and recommended in the United 
States on 29 Mar 2022) after the three dose priming series in individuals with 
MedHx of AI/ID, especially now with the bivalent vaccines. The third dose of 
elasomeran recommended in individuals with known MedHx of Al/ID is 100 
mcg dose, whereas the booster (either 4th dose for individuals with AI/ID, or 
3rd dose for the general population) is a 50 mcg dose. 

Thus far, there have been nospecific safety concerns for individuals with 
MedHx of AI/ID.  Epidemiological studies have not indicated any significantly 
increased risk of side-effects in individuals with Al/ID after vaccination with 
elasomeran and have indicated that the safety/tolerability profile in those 
individuals studied is consistent with that observed in general population 
receiving elasomeran. 

Based on the final assessment report for PBRER #4 (Procedure no. : 
EMEA/H/C/PSUSA/00010897/202212, received after the DLP of this PBRER) 
the final recommendation regarding removal of Use in Subjects with 
Autoimmune or Inflammatory Disorders as Missing Information from the EU 
RMP, was endorsed. As per request from a Health Authority.3.1 "the topic of 

Use in Subjects with Autoimmune or Inflammatory Disorders shall remain in 

the PSUR list of safety concerns and an evaluation of new information on these 

topics is required with future PSUR. ". 

The ModernaTx, Inc GSDB was queried for valid, clinical and spontaneous 
reports for elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
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in people with a medical history of autoimmune and/or inflammatory disease, 
received for review period (18 Dec 2022 to 17 Jun 2023). 

Reports from individuals with a MedHx AI/ID were identified from MAH GSDB 
using Immune-mediated/autoimmune disorder SMQ "Immune-
mediated/autoimmune disorders SMQ" PTs identified in past medical history. 

Company causality assessment is provided utilizing the WHO-UMC 
standardized case causality assessment. 

Results Refer to PSUR Appendix 12.24 for additional information. 

Overview of MedHx AI/ID Cases Reported for Elasomeran 

During this reporting period, 685 cases (324 serious, 259 medically confirmed, 
7 fatal cases) with 3,325 events (1, 146 serious) were reported in individuals 
with a known MedHx AI/ID after receiving elasomeran. The majority of cases 
524 (76.5%) were reported in females compared to males (151 cases, 
22.0%), with a small proportion of cases (10, 1.5%) having no gender 
reported. The mean patient age was 52.lyears (SD : 15.3) and median age 
was 51 .0 years (range : 17.0 to 95.0 years). 

The most frequently reported serious events during this reporting period often 
reflected expected reactogenicity events, such as fatigue, headache, and pain 
in extremity. The types and distribution of events were generally similar to 
cumulatively reported serious events in individuals with a known MedHx AI/ID. 

Subpopulation Analysis: 

Use in Children <18 Years of Age with MedHx AI/ID - Elasomeran 

During this reporting period, there was 1 non-serious case reported in 17-
year-old female. 

Fatal Cases in Individuals with MedHx AI/ID - Elasomeran 

During this reporting period, 7 cases with fatal outcome were reported in 
individuals with known MedHx AI/ID who received elasomeran. Refer to PSUR 
Appendix 12.24 for further information. 

Overview of MedHx AI/ID Cases Reported for 
Elasomeran/Imelasomeran: 

During the reporting period, 400 cases (276 serious, 54 medically confirmed, 5 
fatal) with 1,289 events (952 serious) reported in individuals with a known 
MedHx AI/ID after receiving elasomeran/imelasomeran. The majority of cases 
were reported in females 297 (74.3%) compared to males 87 cases (21.8%), 
with small proportion of cases (16, 4.0%) having no gender reported. The 
mean patient age was 58.8 years (SD : 14.5) and median age was 60.0 years 
(range : 20.0 to 98.0 years) . 

The most frequently reported serious events were fatigue, headache, and 
pyrexia, in individuals with known MedHx AI/ID who received 
elasomeran/imelasomeran and often represented expected reactogenicity. 

Subpopulation Analysis: 
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Discussion 

Use in Children <18 years of Age with MedHx AI/ID -
Elasomeran/Imelasomeran: 

During this reporting period, no cases were reported in chi ldren < 18 years of 
age. 

Fatal Cases in Individuals with MedHx AI/ID -Elasomeran/Imelasomeran: 

During this reporting period, 5 cases with fatal outcome were reported in 
ind ividuals with known MedHx AI/ID who received elasomeran/imelasomera n .  
Please refer to PSUR Appendix 12.24 for further information. 

Overview of MedHx AI/ID Cases Reported for 
Elasomeran/Davesomeran: 

During the reporting period, 40 cases ( 1 5  serious, 3 1  medical ly confirmed, 1 
fata l) with 145 events (28 serious) reported in ind ividuals with known MedHx 
of AI/ID after receiving elasomeran/davesomeran .  The majority of cases were 
reported in females (32 cases, 80.0%) compared to males (8 cases, 20.0%). 
The mean patient age was 58.7 years (SD : 19 .2) and median age was 65. 5  
years (range: 8 .0  to 8 1 . 0  years). During this reporting period, except for 
diarrhea (2, 7 . 1  %), a l l  other events were reporting once (3 . 6%) in individuals 
with known MedHx AI/ID receiving elasomeran/davesomeran .  

Subpopulation Analysis : 

Use in Children <18 Years of Age with MedHx AI/ID -
Elasomeran/Davesomeran: 

During this reporting period, 2 cases (1  serious) were reported in chi ldren < 18 
years of age.  The serious case - reported Kawasaki's 
disease in 8-year-old male patient. Please Refer to Section 15 .2 .4 for further 
assessment and details. 

Fatal Cases in Individuals with MedHx AI/ID -Elasomeran/Davesomeran: 

During this reporting period, 1 case with fata l outcome was reported in an 
ind ividual with MedHx AI/ID who received elasomeran/davesomeran .  Please 
refer to PSU R  Appendix 12 .24 for further information . 

Based on the analysis of a l l  the safety data available as of 17 Jun 2023, the 
MAH considers the cases of MedHx AI/ID to be consistent with the known 
safety profi le of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran, and the benefits for elasomeran far outweigh any 
possible vaccine-associated risks. 

Relevant l iterature findings to support the reporting period discuss the 
acceptable safety and benefit/risk profi le of COVID vaccination among 
ind ividuals with AI/ID.  No new safety concerns were identified in the l iterature 
review concerning elasomeran, elasomeran/imelasomeran and 
elasomeran/ davesomeran .  

In AI/ID patients with disease flares, there is a natural waxing and waning 
course, and there are no reliable referenced data on the background rates of 
respective flares especial ly g iven the number of various AI/ID diseases and 
how to accurately measure a flare. The identified flare cases did not 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 159/21.3 



demonstrate a safety concern for this reporting period. There have been 
reports of flares after many vaccines, including various COVID vaccines. Both 
health care providers and patients acknowledge the potential risk of flares 
after any vaccination, yet flares are not specifically described in any vaccine 
labels. At present, the global consensus is that the benefit of vaccination 
outweighs the potential risks of flares but should be discussed between patient 
and HCP. 

Thus far, there have been no specific safety concerns identified for individuals 
with AI/ID. Epidemiological studies have not indicated any significantly 
increased risk of side-effects in individuals with AI/ID after vaccination with 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 
Epidemiological studies have indicated that the safety/tolerability profile in 
those individuals studied is consistent with that observed in general 
populations receiving elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran. 

For the fatal AI/ID cases, common comorbid conditions such as hypertension, 
Type 2 diabetes mellitus, COPD, arteriolosclerosis, hyperlipidemia, and chronic 
kidney disease are similar to those reported in the general population fatal 
reports. 

Conclusion Evaluation of the data during this reporting period did not identify any new 
safety information that would suggest a possible association between the 
evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. Information 
presented in those reports does not differ from the known safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. There 
was no published clinical literature that described new and potentially 
important information on the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting 
period, the MAH considers that cases included under the medical topic of 
Autoimmune/ inflammatory Disorders reported in temporal association with 
the administration of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran did not raise any new safety concern. 

Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/00010897/202212, received after the DLP of this PBRER) 
the final recommendation regarding use in subjects with autoimmune and 
inflammatory disorders is that "removal of the missing information 'use in 

subjects with autoimmune and inflammatory disorders' from the EU RMP, is 

endorsed. Nevertheless, the topic shall remain in the PBRER list of safety 

concerns and an evaluation of new information on this topic is required with 

future PBRERs." 

The MAH will continue to monitor events in individuals with known MedHx 
AI/ID using routine surveillance. The benefit-risk evaluation remains positive. 

I Rapporteur assessment comment: 
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The MAH has presented information regarding use of elasomeran-containing vaccines in subjects with 
autoimmune or inflammatory disorders for the latest review period 18 February 2023 through 17 June 
2023. Data are achieved from the MAH's g lobal safety database and from a new l iterature search .  

Results 

Literature: 

The performed l iterature search achieved 141 manuscripts. Despite the many retrieved papers, the MAH 
did not identify new and sign ificant safety information.  

In the review period 18  Feb to 17 Jun 2023 there were 1, 125 cases (4,759 events) reported after 
receiving elasomeran-contain ing vaccines. Of these the 685 cases (3,325 events) were reported for 
elasomeran, 400 cases (1 ,289 events) for elasomeran/imelasomeran, and 40 cases ( 145 events) for 
elasomeran/davesomeran .  

Of  al l  reported cases for elasomeran-containing vaccines, 44.6% of cases were serious; 1 .2% were fata l .  

The majority of cases were reported in  females . Most patients were more than 5 0  years of age. Only 3 
cases were reported in chi ldren or adolescents. 

Flare of underlying autoimmune or inflammatory disorder is d iscussed by the MAH, who notes that the 
cases identified with in the reporting period do not demonstrate a safety concern . 

The adverse events in individuals with AD/ID fol lowing vaccination with elasomeran-contain ing vaccines 
are consistent with the known safety profile for the vaccines. 

Conclusion 

In the review period 18  Feb to 17 Jun 2023 there were 1, 125 cases (4,759 events) reported after 
receiving elasomeran-contain ing vaccines. As many as 44.6% were serious, whi le 1 . 2% were fata l .  Most 
reported cases were females and most were older than 50 years. 

The topic wi l l  no longer be considered an area of missing information;  however, it wi l l  sti l l  be listed as a 
safety concern . 

The MAH wil l  continue to monitor the events through routine surveil lance. 

2.3. 1.3.7. Interactions with other vaccines 

Based on the final assessment report for PBRER#4 (Procedure no. : EMEA/H/C/PSUSA/00010897/2022 12, 
received after the DLP of this PBRER) the final recommendation regarding removal of Interaction with 
other vaccines as Missing Information from the EU RMP, was endorsed, and that "based on the 
cumulative evidence, the knowledge gaps regard ing this area of missing information have been fi l led and 
interaction with other vaccines has not been shown to constitute an important risk. Therefore, it is no 
longer considered important in  the context of the RMP and the PBRER. It should be removed from the 
PBRER list of safety concerns and an evaluation of new information on this topic in future PBRERs is not 
expected .". 

Rapporteur assessment comment: 

Interaction with other vaccines has not been shown to constitute an important risk, and according to the 
conclusions from the previous PSUSA AR (no 4), the topic wil l  be removed from both the RMP and PSUR 
l ist of  safety concerns. 
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I Endorsed . 

2.3.2. Safety topics under monitoring including requests from health 
authorities or regulatory bodies 

2.3.2.1. Arrhythmias 

Ta ble l S .2 Arrhytl:unfas 

Source of New 
Information 

o Modem.a GSDB 
o Liternture Som-ces 

o Search Critena Apphed: Appendtx 1 3 -4 
o Retrieved: 1 5  7 

New a nd Significant Safety Information: None (0) 
Backg,rnund T11e MAH received a Health Authority request to perform for PBRER#4 (DLP 

l 7 Dec 2 0 2 2) a cum ulati:ve review of a Il cases concemmg da. srnneran., 
ehsomera11./:imellasome1a11, a nd ela somera11/daves01neran a ssociated \!i'rth arrhytbnms 
from a ll  sources" :induding a ny relevant artides from literature. 
For tl1e current PBRER#5, a Health Authority· requested that the MAH re-eYaiiate 
cumulatively the \1/HO-lHVIC classification of all senous ca ses of Arrhytbnms, 
explic:itly hst:ing the officiaH1.lHO-lll\lfC criteriia used to :indudeiexclude cases in/fimn 
a djacent c.11.usality categories (i e.,  Possible vs Probable and Pro ha ble vs Cemin), aud to 
discuss the result in the context of the totality of evidence on the subject 

MethodsofEvaluat:ion T11e MAH queried the GSDB cumulatively a s of 1 7  Jun 1023.  fonrnl:id ca se reports of 
a:rrn.ythn:ii.a receivedfromHCPs. HAs, consu.me:rs, andliterature woddwidereportrxlfor 
elasome:ran, ela.someran/:imehsomeran and ela someranlda:vesomemn usmg the 
fo]]01;vmg MedDRA venmn 2 6.0 """SMQ Cardia c  Arrhythmia (Narrow scope}'' 
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T11ere is no SPEAC or Brighton Collaboration casedefinitiion av11.:ila ble for a11.i1ytl:nmis., 
the:ref ore the MAH has created a case de fin it ion for evah.ati.on of the anh ythmia. cases. 
Cardiac arrhythmie is characterized by a bnormal ori:rregularrnythmofheartbeat \lilhrl1 

could be either too slow(•:.60 be.its/min) or too fast (>l 00 beats/m.iin) and can happen at 
a ny age [1 5 ]  Cardiac arrhytllllllils can he classified according to tbe srte of origin (e .. g. 
a tra . .  atrioven1ricularJuo::tion. or ventncles)and whether the response llS a bannalbr fus!l 
a nd early (tachycardia orpremaf!ll.fe beats), or a bnormalfy slow and delayed (bradyca:n:ba 
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Results : 

or escape bea.ts) [ 1 6] .  

Anhytbmia reports were classified into four categories a s: 
1 Confirmed case: has less than 60 heats/m.in (Bradycaniia) or moff' than 100 

heats per mn1 (tachycardia) am ee 1ec1rnc.rn:bo g:ram(ECG) idernttymg ne guhr 
heart rhythm 

2 .  Pos,;;ib1eca,;;e:Only has:iinfonn:a:tion ontbenegulanhy11Jm ormimherofbeats 
per minute (pulse r:a te, heart rate) and no diagnostic c onfumatio11 (no info on 
ECG) 

3 ="'lot a case :  Case has nonn:al rhythm 

4 .  Cnassessahle: Has no 1111fonn:aho11 on heart rate or pulse ntte o:r ECG 
TI1e Companycamahty assesS111ent i'> providro utifu::ingthe VlHO-lH\•1C standardized 
ca se causa lity a ssessment [1 7] 
},fethodology Implemented to Ruview the Post-niarkuting Data 

TI1e MAH performed the cumulative searcba.s ofl 7 Jun 2023 m the GSDB, usmg the 
MedDRA(v 26.0) SMQ "Ca:rdia.c anh}'1hmils" (Narrow scope.) TI1e search retrieved 
repo11s that were then screened fonnfonnationon ECG and llrntwere fo11her scree11ed 
for Arrhytllmia related informa tion 11s1t1g the follo,ving key words (J)radycardia, 
lkm1beat, lrr€gularh«111ooa� Tach,}'Cardia, irregular rhythm, \"entricles, Premature 
beats, and Atrioventricularjunction). TI,e reports :retrieved were separated with 
Ta.chycardia confumed reports a.nd the :rest o f  lbe :�erious reports Vil:ith. Tachycardia 
a lone ,:.iith other key tenn:s were medically reviewed for Anbyd:tmia confirmed ca ses. 

Results for Cardiac arrhythmias are summarized below. Refer to Appendix 12.7 for additional information. 

Cumulatively, as of 17 Jun 2023, the MAH received 9,453 reports (10,793 events) of Cardiac arrhythmias 
with 6,765 seriousreports (7,282 serious events) and 261 reports with a fatal outcome. There were 4,358 
medically confirmed reports (involving elasomeran, elasomeran/imelasomeran, or 
elasomeran/davesomeran). Most of the reports involved elasomeran: 9,240 reports (10,558 events) of 
Cardiac arrhythmias with 6,578 serious reports (7,083 serious events) and 254 reports with a fatal 
outcome. There were 4,300 medically confirmed reports. Most reports involved females (5,317 reports, 
57.5%) compared to males (3,786 cases, 41.0%); 137 (1.5%) cases did not include gender information. 
The mean age was 53.4 years (SD: 17.2) and median age was 54.0 years (range : 0.1 to 121 years). For 
events (7,089 events) associated with a known dose number, 4,546 (64.1%) had an onset of < 7 days 
from the time of vaccination with any dose. Of note, a total of 3,469 (32.9%) events were reported with 
insufficient information to determine dose number. 

During the review period, the MAH received 590 reports (681 events) of Cardiac arrhythmias with 503 
serious reports (539 serious events), and 13 reports with a fatal outcome. There were 153 medically 
confirmed reports (involving elasomeran, elasomeran/imelasomeran, or elasomeran/davesomeran). Most 
of the reports involved elasomeran: 460 reports (534 events) of Cardiac arrhythmias with 379 serious 
reports (403 serious events) and 8 reports with a fatal outcome. There were 108 medically confirmed 
reports. Most reports involved females (261 reports, 56.7%) compared to males (191 reports, 41.5%); 8 
reports did not include gender information. The mean age was 48.5 years (SD: 15.9) and median age 
was 48.0 years (range: 0.3 to 90.0 years). For events associated with a known dose number (231 
events), 122 (52.8%) had an onset of < 7 days from the time of vaccination with any dose. Of note, a 
total of 303 (56.7%) events were reported with insufficient information to determine dose number. 

Compared to the PBRER#4, the distribution of reports in this PBRER#5 was similar with respect to sex, 
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age, reporting source, region, and TTO. 

As per the methodology described above, the MAH performed the review period search for 18 Dec 2022 
to 17 Jun 2023 in the GSDB, using the MedDRA (v 26.0) Standard MedDRA Query (SMQ) "Cardiac 
arrhythmias" (Narrow scope), and retrieved 590 reports (681 events) . These 590 reports were screened 
for information on electrocardiogram (ECG), which identified 117  reports. These 1 17 reports were further 
analysed for Arrhythmia related information with the following key words (Bradycardia, Heartbeat, 
Irregular heartbeat, Tachycardia, irregular rhythm, ventricles, Premature beats, and Atrioventricular 
junction) .  The analysis of the 1 17 cases with the key terms found 54 reports. Of these, all Tachycardia 
confirmed reports (37) with no other associated symptom were eliminated. Tachycardia is an increased 
heart rate for any reason. It can be a usual rise in heart rate caused by exercise or a stress response 
such as sinus tachycardia. Sinus tachycardia is considered a symptom, not a disease. Of the remaining 17 
reports, 1 was non-serious and another report was a duplicate. Thus, 15  unique serious reports from this 
reporting period were further reviewed in detail, to identify and assess true cases of Arrhythmia. Details 
of these reviews are presented below in MAH re-evaluation of cumulative data. 

A Health Authority requested for this PBRER that the MAH re-evaluate cumulatively the WHO-UMC 
classification of all serious cases of Arrhythmias, explicitly listing the official WHO-UMC criteria used to 
include/exclude cases in/from adjacent causality categories (i.e., Possible vs Probable and Probable vs 
Certain), and to d iscuss the result in the context of the totality of evidence on the subject. As requested, 
the serious cases as of PBRER#4, 134 cases, and 15 cases during the current PBRER#5 were combined 
and re-evaluated for the WHO-UMC causality criteria. Overall, 149 serious cases were re-evaluated for 
WHO causality and categorized as follows, Possible (62), Unlikely ( 46), Unassessable (39), and 
Conditional (2) .  There were no cases of positive rechallenge. 

Cases with age < 18 years. There was 1 case in a person < 18 years of age. A consumer reported that an 
infant with congenital transposition of the great arteries, who was exposed to vaccine in utero by 
maternal vaccination, experienced supraventricular tachycardia beginning one month before death at age 
3 months; cause of death was transposition of the great arteries and supraventricular tachycardia, and an 
autopsy was not done. WHO-UMC causality for arrhythmia unlikely due to the congenital defect. 

Please refer to Appendix 12.7 for detailed MAH comment and categorization of the 149 cases. 

Discussion 

Cumulatively 10,793 events (9,453 reports) were reported for elasomeran (9,240 reports), 
elasomeran/imelasomeran (185 reports) and elasomeran/davesomeran (31 reports) (Note : there is 
overlap of two reports, as the following case# was reported in Elasomeran and 
Elasomeran/imelasomeran; similarly another case# was reported in 
Elasomeran/imelasomeran and Elasomeran/davesomeran) of which 149 serious reports were identified as 
Arrhythmia casesusing the methodology explained above. Of these 149 serious cases, 134 were 
presented during the PBRER#4 and 15 are reported during this PBRER#5.  Overall re- evaluation of all 
149 serious cases was performed. The WHO-UMC classification was provided for the serious 149 cases as 
follows : Possible (62), Unlikely (46), Unassessable (39), and Conditional (2). The clinical spectrum of 
events in this reporting period was similar to that reported in the previous PBRER. 

No cases qualified for classification as "Probable" or "Certain," according to the WHO-UMC classification. 
Although some cases had a plausible temporal relationship from time of vaccine administration to 
development of reported cardiac arrhythmia, other data in the case reports provided reasons that 
weighed against both probable and certain causality by vaccine.  Such countervailing data include medical 
history of arrhythmia; concomitant medical conditions, medications or d iseases that are associated with 
arrhythmia;  SARS-COVID-19 illness; excessive TTO of arrhythmia from vaccination ; and lack of 
necessary medical/clinical detail. There was also a lack of clear positive rechallenge. In addition, there is 
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no proven pathophysiological mechanism to explain how elasomeran, elasomeran/imelasomeran or 
elasomeran/davesomeran causes arrhythmia; similarly, there is no pathognomonic sign of vaccine
induced arrhythmia. Further, many of the AE reports lack information on important factors such 
hydration, stress/anxiety/panic, drug use, alcohol use, non-prescription cold and allergy medications, 
dietary supplements, SARS-COVID-19 infection, etc. Finally, the medical literature, taken together, 
including a small number of epidemiologic studies that have been reviewed in detail in previous 
submissions, does not demonstrate that arrhythmia is associated with elasomeran, 
elasomeran/imelasomeran or elasomeran/davesomeran. 

Based on the analysis of all the safety data available as of 17 Jun 2023, the totality of the evidence does 
not indicate that arrhythmia is causally associated with elasomeran, elasomeran/imelasomeran or 
elasomeran/davesomeran. This evidence includes the post-marketing, post-approval, and post
authorization information (including literature) noted above, as well as CT data previously submitted, that 
do not show an association. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information that would 
suggest a possible association between the evaluated arrhythmia events and administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in those 
reports does not differ from the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new and potentially 
important safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the medical topic of Arrhythmia, reported in temporal association with the 
administration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not raise any 
new safety issue of concern, and the information provided does not support evidence of causality 
between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure. The MAH will 
continue to monitor events of Arrhythmia using routine surveillance. The benefit-risk evaluation remains 
positive. 

Rapporteur assessment comment: 

Cumulatively 10,793 events (9,453 reports) of Cardiac Arrythmias were reported for elasomeran (9,240 
reports), elasomeran/imelasomeran (185 reports) and elasomeran/davesomeran (31 reports) 

During the review period, the MAH received 590 reports (681 events) of Cardiac arrhythmias with 503 
serious reports (539 serious events), and 13 reports with a fatal outcome. 

Cumulatively, no serious/fatal reports qualified for Probable or Certain causality, according to MAH's re
evaluation on this matter (see below). 

The PRAC Rapporteur agrees with the MAH that the totality of evidence does not provide evidence of 
causality between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure and 
Cardiac Arrhythmias. The MAH will continue to monitor events of Arrhythmia using routine surveillance. 

Request from previous PSUSA (no 4) ITEM 6: Arrhythmias 

A. The MAH is requested to re-evaluate cumulatively the WHO-UMC classification of all serious cases of 
Arrhythmias, explicitly listing the official WHO-UMC criteria used to include/exclude cases in/from 
adjacent causality categories (i.e., Possible vs Probable and Probable vs Certain), and to discuss the 
result in the context of the totality of evidence on the subject. 
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MAH Response: 

The MAH has re-eva luated cumulatively the WHO-UMC classification of a l l  serious cases of Arrhythmias 
reported for PBRER #4, explicitly l isting the official WHO-UMC criteria used to include/exclude cases 
in/from adjacent causal ity categories ( i .e . ,  Possible vs Probable and Probable vs Certain .)  The results are 
discussed in the context of the totality of evidence on the subject. The requested information is provided 
under section 15 .2  Requests from Health Authorities or Regulatory bodies, Sub-section 15 .2 . 1 of PBRER 
5 .  

Rapporteur assessment comment: 

In response to the request cited above the MAH has cumulatively identified 149 serious cases as l isted in  
PSUR Appendix 12.  7 with the requested specifications and comments. Th is is acknowledged and 
appreciated . 

Using the WHO-UMC causal ity criteria 62 of these cases were categorized as Possible, 46 as Unl ikely, 39 
as Unassessable, and 2 as Conditiona l .  There were no cases classified as with WHO-UMC Probable nor 
Certain causal ity and no cases of positive rechallenge. In cases classified as Possible, a lternative reasons 
explaining the association included medical history of arrhythmia; concomitant medical conditions, 
medications or diseases that are associated with arrhythmia; SARS-COVID-19 i l lness; while in other cases 
excessive TTO of arrhythmia from vaccination and lack of necessary medica l/cl inical deta i l  made 
association un l ikely or unassessable. Th is is endorsed . 

It is noted that standard phrases were used to describe non-el igibi l ity for a h igher classification such as 
"This case is classified as possible. It was not classified as probable because the information provided was 
too l imited . Usefu l information that was not provided includes presence of Congenital heart diseases, 
including long QT syndrome; SARS-Covid-19 infection;  Imbalance of electrolytes - such as potassium, 
sodium, calcium and magnesium; concomitant medications; use of stimulants such as cocaine or 
methamphetamine; personal medical h istory; family medical history. Thus, the criterion "Unl ikely to be 
attributed to disease or other drugs" is not met." However, in the opinion of the PRAC Rapporteur, the 
WHO-UMC criterion for Probable causal ity "Unl ikely to be attributed to disease or other drugs" may be 
fu lfi l led even if all information mentioned above may not be explicitly provided, while in the case of 
Certain causality, all information above shou ld be explicitly provided . Please refer to the discussion 
provided in  the WHO-UMC document https ://who-umc.orq/media/164200/who-umc-causality
assessment new- logo.pdf. 

A review of the medical literature did not imply an association of Card iac Arrythmias with elasomeran
contain ing products, and no clear mechanism for this hypothetical association has been offered . 

Thus, based on the data provided, the PRAC Rapporteur concludes that the present re-eva luation of a l l  
serious cases does not support a causal  association between elasomeran-containinq products and Cardiac 
Arrythmias. 

Request from previous PSUSA (no 4) ITEM 7: Arrhythmias 

B. The MAH is requested to review and present al l  cumulative cases of arrhythmia with a positive 
rechal lenge including an individual ly justified WHO-UMC causal ity categorisation .  

MAH Response: 

The MAH has searched a l l  arrhythmia reports to identify those that note positive recha l lenge and also 
meet the confirmed or possible arrhythmia case defin ition.  No such cases were identified. 
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Rapporteur assessment comment: 

Based on a request from the previous PSUSA, the MAH reported, that no cases of a positive rechallenge 
with elasomeran were identified among all relevant arrythmia reports. 

This is endorsed, and issue is resolved. 

Request from previous PSUSA (no 4) ITEM 8: Arrhythmias 

C. The MAH is requested in future PSURs to specifically report on arrhythmia cases in vaccinees < 18 
years in the relevant subpopulation analysis. 

MAH Response: 

The MAH has searched all arrhythmia reports to identify those that involved vaccinees < 18 years and that 
also meet the confirmed or possible arrhythmia case definition. One such case was identified, and its 
summary is as follows. 

(WWID: ): This case was reported by a 
consumer and concerns a -old male patient, who was born with transposition of the great 
vessels. The child was born by vaginal delivery and was full term. 

Reportedly, the patient's mother received the first dose of the mRNA-1273 vaccine during pregnancy and 
the patient was exposed to the vaccine by transplacental exposure (approximately at 2 weeks of 
gestational age). During pregnancy (at about 23 to 24 weeks of pregnancy), an anatomical scan of the 
foetus showed heart defect, and a month later a diagnosis of congenital L- transposition of the great 
vessels was confirmed. Just after the birth, the patient had mild tricuspid regurgitation (tricuspid valve 
incompetence), however, it was stated that the patient went home within 24 hours. Two months after 
birth, the patient had accelerated heart rate and the patient was cleared by pediatric cardiologist after 
two EKGs, an echocardiogram, and 48 hours on a halter monitor. However, approximately 3 months after 
birth, the patient was transferred to emergency room with blue penis and tachycardia (270 bpm), and he 
died that day. The reported causes of death were supraventricular tachycardia and transposition of the 
great vessels. An autopsy was not performed. The reporter informed that genetic testing showed no 
relationship of the baby's diagnosis to the parents, and that genetic tests and other evaluations were 
ongoing at the time of the follow-up report. 

This infant had the congenital defect transposition of the great vessels and that was the likely cause of 
infant's arrhythmia. The MAH's causality assessment of arrhythmia by (maternal) vaccination was 
assessed as unlikely: "Disease or other drugs provide plausible explanations." 

Rapporteur assessment comment: 

Based on a request from previous PSUSA, the MAH reported on a single case ( ) of 
Cardiac Arrhythmia involving a vaccinee < 18 years. This case concerned a -old male infant born 
with transposition of the great vessels interpreted as the likely cause of the infant's arrhythmia. This is 
endorsed. 

The PRAC Rapporteur notes that the association of this fatal event of transposition of the great vessels 
with in utero exposition to elasomeran at approximately 2 weeks of gestational age has also been 
reported in the context of the missing information category Use in pregnancy. 

No further action is needed. 
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2.3.2.2. Chronic urticaria 

In the final assessment report for PBRER #4, the following was noted by a Health Authority: 

"Chronic urticaria" - literature 

The publication by Drivenes et al [18] is claimed by the MAH to be a ModernaTx, Inc CT and has not been 

further commented upon by the MAH. The MAH should comment upon this paper in the next PSUR, both 

on the content regarding elasomeran and occurrence of urticaria-related events, in particular the events 

concerning chronic urticaria, and to explain the stated relationship to a ModernaTx, Inc's CT. 

The MAH is requested to comment upon the publication by Duperrex et al [1 9] in the next PSUR. 

If the literature review warrants further evaluation on the topic of chronic urticaria, the MAH should 

prepare and present an updated review on chronic urticaria, including a proposal for amendment of the 

Product Information if warranted. " 

Drivenes et al [ 18] 
The Drivenes article featured a Letter to the Editor which presented a case series describing sixteen 
patients (10 female/6 male, median age of 33 years [range: 20 to 73 years]) who experienced events of 
delayed onset urticaria. Thirteen patients had no prior medical history of urticaria and developed inducible 
urticaria and/or spontaneous urticaria post-vaccination. The remaining three patients developed an 
exacerbation of their pre-existing urticaria with two of those three patients experiencing newly developed 
symptomatic dermographism. All patients developed symptoms within 1 day to 3 weeks following booster 
vaccination with a median time of 14 days. Most patients had severe symptoms with six requiring acute 
doctor visits and four patients being admitted to the emergency room. All patients were treated with high
dose antihistamines, and four patients received treatment with systemic corticosteroids. A total of five 
patients received further treatment with omalizumab. Events of delayed onset urticaria were more 
commonly observed after vaccination with a booster dose of Moderna (12; 75.0%), despite only 13.5% of 
Danes receiving Moderna as booster vaccines. In all cases, the onset of delayed urticaria and 
symptomatic dermographism was temporally associated with the administration of the vaccine. 

MAH Comment: The MAH erroneously stated that the cases described in this article were from a Moderna 
CT and would not necessitate the creation of post market ICSRs. The MAH regrets this misstatement and 
has undertaken creation of ICSRs. 

Duperrex et al [ 19] 
Chronic spontaneous urticaria (CSU) is a common medical condition and has a wide range of causes. The 
background rates of CSU from population-based observational studies prior to the era of COVID-19 
reported ranged from 80 to 150 per 100,000 population per year in Europe [20], [21], [22]. The authors 
did not perform a comparison between the estimated incidences of CSU after receipt of the third dose of 
mRNA COVID-19 vaccine and the background rates. 

Using passively reported CSU cases nationwide from Swissmedic, the authors extracted 607 CSU cases 
reported to Swissmedic after the third Moderna dose during 21 Jan 2021 to 31 Aug 2022 and reported 
the incidence rate being 30.8 per 100,000 persons (95% CI=28.4, 33.4) during one and half years. Using 
the lower bound of background rates (80 per 100,000 person per year) as a conservative reference rate 
and a risk window of six weeks based on the clinical definition of CSU, the crude O/E is 2.08 (95% 
CI=l.92 to 2.25), implying the observed number of cases was higher than the expected signaling an 
excess of risk [23]. However, spontaneous reporting systems detect signals that could be due to factors 
other than the vaccine itself, and the signal requires further investigation and confirmation from formal 
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epidemiologic studies. It is unclear whether these CSU reported cases underwent a clinical review and 
whether there was stimulated reporting or underreporting of CSU cases to the Swissmedic system during 
the case accrual period. The 0/E ratio was crude without adjustment for demographics and risk factors 
for CSU. Misclassification of the risk window could over- or under-estimate 0/E ratios; analyses assuming 
that cases could be reported at any time after vaccination did not suggest an increased risk. 

Based on a convenience sample of CSU in the canton of Vaud of Switzerland, the authors included 69 
patients with CSU after the third Moderna dose and reported an incidence rate of 43.9 per 100,000 
persons (95% CI=34.5-56.0) during approximately four months of follow-up. Using the lower bound of 
background rates (80 per 100,000 person per year) to be conservative and a risk window of six weeks 
based on the clinical definition of CSU, the crude 0/E ratio is 15.04 (95% CI= l l .70, 18.80), implying the 
observed number of cases were higher than the expected signaling an excess of risk. However, this 
estimate requires cautious interpretation. First, misclassification of the cause of CSU is possible. The case 
definition or eligibility of CSU that allergists used, and attributable causes of CSU were not reported. Most 
CSU patients had risk factors (75% taking daily antihistamine, 14% with previous urticaria, 29% had hay 
fever, and 11 % had drug allergies) that put them at a higher risk to develop CSU for a wide range of 
causes. Second, as the authors acknowledged in the Discussion, "there is a selection bias for patients 
with CSU in relation to COVID-19 vaccines". The questionnaire and characteristics of those who did not 
participate are not available. Over 80% of the patients had active CSU at data collection and were more 
likely to report their recent COVID-19 vaccination history when it was asked. Other alternative causes for 
CSU may not be elucidated. Third, the case accrual period was much shorter than the national analysis, 
rendering approximately five expected cases and imprecise estimate of the ratio. The 0/E ratio was crude 
without adjustment for demographics and risk factors for CSU. Misclassification of the risk window could 
over- or under-estimate 0/E ratios. 

Comparisons between vaccine brands were limited by confounding and potential selection bias for both 
analysis in Vaud and Switzerland nationwide. Firstly, the authors acknowledged in the Discussion, "we 
could not adjust IR because individual data on vaccination by brand, age, and sex were not available", yet 
demographics and risk factors for CSU of CSU patients secondary to Pfizer-BioNTech vs Moderna 
recipients may differ. A formal head-to-head comparison with proper adjustment for confounding is 
needed for a fair interpretation of risk differences, if any. Secondly, in the analysis in Vaud using a 
convenience sample, it is unclear whether the institutes where the 16 allergists had access to CSU cases 
had higher proportion of Moderna receipts, compared with the brand distribution of the whole Vaud area. 
Also, it is unclear whether factors affecting patients' participation in the questionnaire differ between two 
brands (80/97 participated). In the analysis in Switzerland nationwide, it is unclear whether reports 
following Moderna vaccination were simulated during 21 Jan 2021 to 31 Aug 2022, compared with Pfizer 
vaccination, which could contribute to differential reporting rates. 

MAH Conclusion: 
The MAH considers that the information presented in these two articles does not offer compelling 
evidence of any new or emerging safety concern to warrant further evaluation for the topic of chronic 
urticaria. The current safety information adequately reflects the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran and an amendment of the Product Information 
is not warranted. 

Rapporteur assessment comment: 

As a request from the previous PSUSA (PSUSA/00010897/202212) the MAH should comment on two 
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publications by Duperrex 0. et al.1 and Drivenes JL. et al.2 regarding elasomeran-containing vaccines and 
chronic urticaria. The MAH should further explain the MAH stated relationship of the study by Driveness 
JL. et al. 2 with a ModernaTx Inc's clinical trial. Based on the review of these publications, the MAH was 
requested to consider if the topic of chronic urticaria needs further evaluation and if warranted, the MAH 
should present an updated review of chronic urticaria. 

Regarding the study by Drivenes JL. et al.2 the MAH regrets their erroneous statement claiming that the 
study is a Moderna clinical trial and the MAH has undertaken the creation of ICSRs of the cases presented 
in the article. The MAH has presented summaries of the two publications, however, the MAH did not 
comment as such on the publication by Drivenes JL. et al.2 as requested. 

The publication of Drivenes JL. et al.2 presents a case series of twelve patients receiving the elasomeran
containing vaccine. One patient vaccinated had a medical history of urticaria while two patients had a 
history of atopic dermatitis. All patients developed delayed onset urticaria and/or dermographism 1-21 
days after the third vaccination. Dermographism was diagnosed in eleven patients and delayed urticaria 
in seven patients. The duration of the symptoms lasted two months or more, hence defined as chronic 
urticaria. All patients were treated with antihistamine and four patients were further treated with 
omalizumab of which two patients were further treated with systemic corticosteroids. Four patients had 
ongoing symptoms after 6-7 months despite treatment and four patients experienced remission after 2-7 
months. Three patients experienced resolution of symptoms after 2-3 months while one patient was lost 
to follow-up. 

The publication by Duperrex 0. et al.1 aimed to assess a potential temporal association between 
vaccination with Covid-19 vaccines and new onset chronic spontaneous urticaria (CSU) in the canton of 
Vaud (n=80) and all of Switzerland (n=782). Following the third dose of elasomeran-containing vaccine, 
69 patients developed CSU in the Vaud cohort with an incidence rate of 43.9 [CI: 34.5-56.0] per 100,000 
while 607 patients developed CSU in the Swiss cohort with an incidence rate of 30.8 [CI: 28.4-33.4]. The 
results clearly indicate an overall association between third dose vaccination and the development of CSU 
with the elasomeran-containing vaccine. 

Based on the two studies, the MAH concludes that no new or emerging safety concerns regarding chronic 
urticaria is provided and that further evaluation is not warranted. The PRAC Rapporteur does not agree 
with the MAH's conclusion and considers that a potential association between chronic urticaria and 
elasomeran-containing vaccine is possible and should be further elucidated. 

Regulatory background 

Chronic urticaria was evaluated as a signal in the 3rd elasomeran PSUSA (PSUSA/00010897/202206). At 
that time point, the PRAC Rapporteur concluded that there were several aspects pointing towards a 
possibility for a causal association between elasomeran-containing vaccine and chronic urticaria. 
However, it was further concluded that a causal association between elasomeran-containing vaccine and 
chronic urticaria could not be established based on the available data, and the PRAC decided to refute the 
signal. 

In the previous PSUSA procedure (PSUSA/00010897/202212) the product information was updated with 
the adverse drug reaction mechanical urticaria in section 4.8 and 4 while urticaria and injection site 
urticaria were already included in section 4.8 and 4. In section 4.8 it is further described that "Urticaria 
has been observed with either acute onset (within a few days after vaccination) or delayed onset (up to 
approximately two weeks after vaccination)". As with mechanical urticaria, urticaria was also included in 
the product information in a separate procedure. 

Chronic urticaria is defined by the presence of recurrent urticaria, angioedema, or both, for a period of 
more than six weeks. In contrast to urticaria with a duration of up to six weeks, chronic urticaria can be 
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ongoing for months or years, consequently with a significant impact on the quality of life of the affected 
individual. No treatment available can cure chronic urticaria, however, different therapies may control the 
condition and prevent sign and symptoms. Antihistamine is the first line treatment, but also 
glucocorticoid, immunosuppressants or anti-inflammatory drugs may be needed dependent on 
seriousness of the condition3

. 

Evaluation of chronic urticaria by the Danish Medicines Agency's national signal detection team 

In Denmark, the Danish Patient Compensation is an association independent of the Danish Medicines 
Agency. The Danish Patient Compensation consists of medical doctors that helps patients evaluate if they 
are entitled to compensation due to injuries from healthcare treatments or side effects to drugs. 

In December 2022 the Danish Patient Compensation announced that they had found sufficient evidence 
to re-evaluate cases of chronic urticaria despite the fact that chronic urticaria was not included in the 
product information as a known adverse drug reaction of the elasomeran-containing vaccine. As a 
consequence, the Danish Medicines Agency's (DKMA) national signal detection team decided to re
evaluate the signal. A noteworthy number of cases with chronic urticaria and elasomeran-containing 
vaccine had been registered in Denmark at that time point. The DKMA received information from the 
Danish Patient Compensation regarding the Danish compensation cases and identified additional case 
information (compared to the spontaneous reports) relevant for strengthening the causality assessment. 
The collaboration was extended so that the DKMA was granted full access to material from the patient's 
medical records via the Danish Patient Compensation. The new case information has been/will be made 
available as follow-up information in Eudravigilance. 

The Danish national signal detection team has performed a review of cases of elasomeran-containing 
vaccines and chronic urticaria from EVDAS, including the Danish cases with additional case details from 
the Danish Patient Compensation, which is presented below. 

EVDAS cases 

In a cumulative EVDAS search per 21 September 2023, 360 cases were identified with elasomeran
containing vaccines and the PTs "Urticaria chronic" and "Chronic spontaneous urticaria". However, the 
actual number of cases may be even higher since all relevant cases registered with urticaria may not be 
re-registered as chronic urticaria after the definition limit between acute and chronic urticaria of six weeks 
duration. The registration procedure of chronic urticaria might also vary between countries and potentially 
lead to underreporting. 

The causality assessment of the 360 cases of chronic urticaria identified in EVDAS is based on the WHO
UMC causality scale, which identified 58 probable, 228 possible, 33 unlikely, 9 conditional and 32 
unassessable cases. Characteristics of the probable and possible cases are presented in table 1. A number 
of the cases are literature cases and some are referred to in the assessment. 
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Table 1 .  EVDAS cases retrieved 2 1 .  Sep 2023 with e lasomenrn vaccine and PTs Urticaria chronic and 

Chronic spontaneous urticaria a ssessed as  probable or possible 

Ag,e Gen- ITO Dose 1/2/3 Selim.1s Medically Positive Co- �  
(years) der (days) confirmed � mechanical 

J.!IDJ;JJil, urticaria 
Probable 15-57 F =39 1-45 3/6/46 2 1  41 10 2 1  

N=58 M = l9 (36'%) (71%) ( 17%) (36%) 
18 -39 : 
11=49 

Po5siblle 18-87 F=l32 0-25 25/17/ 1 5 1  96 1 10 7 47 
N=228 M =94 (42%) (48°/o) {3,1 °/o) (21%) 

18 -39 : 
n=l61 

Number of cases assessed Unlikely n =33, Conditional n = 9, � n =32. Total number of cases 
retrieved n =360. Dose 1/2/3 defines after which vaccina tion dose chronic urticaria was diagnosed. Dose 
number/was unknown in 3 probable and 35 possible cases). 

The cases assessed as probable are mainly reported from (n=44), Switzerland (n=3) and Italy 
(n=2). The majority of cases assessed as possible are reported from -(n=92), Germany (n=28), 
Switzerland (n=25), Italy (n=19), France and US (n= ll) and Norway and United Kingdom (n=9). Out of 
the 58 probable cases, 25 patients have received patient compensation for chronic urticaria of which 24 
are from - and one from Austria. As mentioned above, the- Patient Compensation is an 
association independent of the- Medicines Agency where medical doctors have evaluated and 
concluded that the patients are entitled to compensation for elasomeran-containing vaccine induced 
chronic urticaria in the 2� cases. Among the cases assessed as possible, 43-patients have 
also received compensation. 

The cases assessed as probable are characterized by patients in the age group 18-39 years (n=49, 84%) 
and a majority of females (n=39, 67%). Data received from the show that there is 
no difference in the distribution of the number of females and males receiving the elasomeran-containing 
vaccine ranging from 49.0% to 50.6% females through the period 2021-2023. From the -cases 
assessed as probable cases (n=44), 29 cases concerned females and 15 cases concerned males, which is 
in accordance with existing evidence stating that chronic urticaria is more frequent in females4 . 

The age group of 18-39 years old patients dominated in the probable cases by 84% which is supported by 
the literature stating that the group of 20-40 years old is generally more pre-disposed to develop chronic 
urticaria4.-data provided by th showed that in 2021 and 2022, 
50% and 65%, respectively, of the administered elasomeran-containing vaccine doses were also given to 
the 20-39 years old. As a consequence, we cannot from these data conclude on whether the 18-39 years 
old patients may be in higher risk of developing chronic urticaria. 

In total, 117 probable and possible cases were serious, however none were fatal. One case was life
threatening, while 22 cases required hospitalization and 38 cases were disabling. In total, 112 of the 
probable and possible cases were reported by a physician or other healthcare professional while 150 were 
medically confirmed. 

Time to onset and vaccine dose 

The time to onset (TTO) is defined as the time from the last dose administered to urticaria is observed. 
TTO of chronic urticaria from the last vaccine dose was 7-13 days for the majority of probable (n=40, 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 172/21.3 



68.9%) and possible (n= 132, 57.9%) cases (figure 1) which demonstrates delayed onset of chronic 
urticaria in the majority of cases. This pattern is similar to what has been observed for mechanical 
u rticaria induced by elasomeran-containing vaccines, which was presented in the previous PSUSA 
(PSUSA/00010897/202212) showing that 75.6% of all cases had a TTO of 7-13 days. Furthermore, the 
majority of both probable and possible cases were reported after the third dose of elasomeran-containing 
vaccine which is also similar to the pattern for mechanical u rticaria (52.2%). 
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Figure 1 .  Time to onset (TTO) of chronic urticaria and dose number of elasomeran-containg vaccine 
administered in probable (n =58) and possible (n=228) cases. Dose number of the vaccine is presented as 
dose 1 (n=28), 2 (n=23), 3 (n =1 97) and unknown dose (n =38). TTO is presented in days from the last 
vaccine dose administered in ranges of 7 days. One probable case has TTO <1 month (0-1 9 days, dose 2) 
while two possible cases have TTO <1 month (1 : less than 14 days, 1 :  1 -26 days, both dose 3). One 
possible case has TTO <2 months (5-8 weeks, dose 3). Two possible cases have unknown TTO (dose 1, 
3). 

It is furthermore noteworthy, that most of the patients developed chronic urticaria after the third vaccine 
dose with 79% of the probable cases (n=46) and 66% of the possible cases (n= lSl). This is a clear 
pattern that the booster dose is the most frequent dose reported to trigger the development of chronic 
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urticaria, which again reflects the pattern of mechanical urticaria with 52.2% reported with dose 3. The 
literature further support this2, s-s. In the study by Duperrex 0. et al.1 72 patients in the Vaud-cohort and 
727 patients in the Switzerland cohorte developed chronic urticaria following the third dose of the 
elasomeran-containing vaccine, both numbers corresponding to 96% of the total number of new onset 
chronic urticaria, respectively. In this study the incidence rate of chronic urticaria following the third 
vaccine dose was 43.9 and 30.8 per 100,000 in the two cohorts for patients receiving elasomeran
containing vaccine. 

In the current review, the duration of chronic urticaria after the first six weeks of acute urticaria was 
measured. In the probable cases the duration of chronic urticaria was more or less equally distributed 
ranging from 1,5 month to 12 months (n=45 cases), with the highest number of cases >4 to 6 months 
(n=13). Six cases reported duration of chronic urticaria over 1-year from which none of the patients were 
recovered at the reporting time. None of these six cases reported of any concomitant medicine. In all six 
cases the patients received treatment with two or more drugs from the list of antihistamines, 
fexofenadine, prednisolone, desloratadine and omalizumab. 

Co-occurrence of mechanical urticaria 

A potential co-occurrence of chronic urticaria and mechanical urticaria has been proposed in the previous 
PSUSA (PSUSN00010897/202212). This is also demonstrated in the current review of cases, showing 
that mechanical and chronic urticaria co-occurred in 21 (36%) of the probable cases and in 47 (21 %) of 
the possible cases after receiving the elasomeran-containing vaccine. This is in accordance with Dice JP. 
et al.9 who has noted that inducible urticaria is present in 20-30% of adults with chronic urticaria. 
Different studies further present cases supporting this potential association between chronic urticaria and 
mechanical urticaria following administration of the elasomeran-containing vaccine 2,7,10,1 1 . Drivenes JL et 
al.2 demonstrate this co-occurrence of mechanical and chronic urticaria in a study where 11 patients out 
of 12 develop dermographism and chronic urticaria 7-21 days following the booster vaccination with 
elasomeran-containing vaccine. A study by Strahan et al.10 presents 2 cases of CSU following the 
elasomeran-containing vaccine booster. In both cases, there was no significant medical history. Urticaria 
and dermatographism started 11 and 12 days after the booster vaccine and continued for >6 weeks. 
Malcolm et al.11  presented a case with a woman with no apparent allergic exposures who developed 
pruritic rash and dermatographism ten days after the elasomeran-containing vaccine booster. Symptoms 
continued despite medical treatment, and the patient was diagnosed later with chronic spontaneous 
urticaria. The evidence from cases and literature imply that the pathological mechanisms inducing 
mechanical urticaria and chronic urticaria, respectively, may be connected and triggered by elasomeran
containing vaccine. This support the overall evidence of acknowledging chronic urticaria as an adverse 
drug reaction for elasomeran-containing vaccine. 

Analysis of standardised incidence ratios of chronic urticaria by Statens Serum Institut in Denmark 

An un-published data analysis has been performed in Denmark by Statens Serum Institut with the aim of 
comparing the observed rates of chronic urticaria after elasomeran-containing vaccine and Comirnaty 
vaccine, respectively, with the expected rates obtained 2017-2020. The study was based on the Danish 
population exposed to the third vaccination dose with data retrieved on 27 February 2023. Hospital visits 
including a diagnosis of chronic urticaria was registered while subsequent hospital visits with diagnosis of 
chronic urticaria during the following 365 days were excluded from the analysis. The observed and 
expected rates were compared using standardized incidence ratios (SIRs) by diving the number of 
observed cases with the number of expected cases. Hence, in this data analysis the SIR is an estimate of 
the number of chronic urticaria cases registered in Denmark compared to what may be expected based 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 174/21.3 



on the experience in the Danish population . The SIR for elasomeran-containing vaccine was based on 63 
cases and calculated as 4 .31  (95% CI, 3 .31-5 .51) (for comparison, the observed and expected rates for 
Comirnaty was less pronounced with SIR (based on 182 cases) equal to 2 . 2 1  (95% 1 .83-2.46)) .  These 
unpublished data highl ight an increased risk of chronic urticaria fol lowing the third dose of elasomeran
contain ing vaccine. These data further support the findings from the EVDAS cases and l iterature 
presented in this review, both with regard to a causal relationship between chronic urticaria and the 
elasomeran-conta ining vaccine as well as the booster dose being the primary dose triggering chronic 
urticaria.  

Disproportional ity ana lyses 

In Vigi lyze, there is a signal of disproportionate reporting (per 05 Nov 2023) for the PT 'Urticaria chronic' 
with 660 observed cases vs 56 expected (IC025 : 3 .4) and a Reporting odds ration (ROR (-)) of 15 .5 . ,  and 
for the PT 'Chronic spontaneous urticaria' 292 cases were observed vs. 24 expected (IC025 : 3 .4) with a 
ROR(-) of 15 .6 .  

In  Eudravigi lance, the ROR for the PT's 'Urticaria chronic' and 'Chronic spontaneous urticaria' rose in the 
first half of 2022 and the ROR(-) at present (Nov 2023) is a lso d isproportionate at 6 . 18 and 4. 02, 
respectively. 

A-case concerned a 26-years old female developed urticaria 10 days after the third dose of the 
elasomeran-conta ining vaccine. Urticaria presented with co-occurrence of mechanical urticaria .  The 
patient was vaccinated on 10 December 2021 and she developed urticaria on 20 December 202 1 .  In 
January 2023 the patient sti l l  suffered from urticaria with a duration of more than 12 months. The patient 
had no other health issues and no medication was reported . Blood test revea led no other explanations for 
chronic urticaria .  The case was medica l ly confirmed . The case of chronic urticaria was recognised as an 
adverse drug reaction associated with the elasomeran-conta ining vaccine for which the patient received 
patient compensation . 

This is a case from llll with a 25-years old female experiencing intense skin rashes and dermographism 
1 1  days after vaccination (dose number unknown), which required therapy with antihistamines and 
cortisone (desloratadine, fexofenadine and betamethasone) . The reaction date was 0 1  February 2022 and 
therapy continued unti l May. After suspension, the patient reports a worsening of the cl in ical picture. The 
duration of urticaria was more than 8 months. Blood tests and a l lergy tests did not report any particular 
a l lerg ies . The patient reported no past cl inical history of a l lergies to drugs, foods or substances. 

In a _case a 36-years old female developed urticaria 10 days after the third dosis of the 
elasomeran-conta ining vaccine 26 December 202 1 .  The patient was treated with deslorataedin and 
cetirizin .  The patient experienced loca l redness after the second dosis which was managed with 
antihistamine. The patient presented with mechanical urticaria.  Blood tests were normal .  In September 
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2022 the patient experienced episodes of urticaria every week. In March 2023 there was only episodes of 
urticaria every 2-3 month for which no medication was taken regularly. 

In a-case a 34-years old female developed itching and rash 9 days after receiving the third dose of 
elasomeran-containing vaccine administered on 16 January 2022. The patient was treated with telfast, 
prednisolone, however, the urticaria continued and was especially triggered by heat demonstrating the 
co-occurrence of mechanical urticaria. The urticaria was controlled to some extent by antihistamine but 
was ongoing in March 2023 and had continued for more than 12 months. Blood tests were normal and no 
other comorbidities or concomitant medication were reported. The patient has received patient 
compensation. 

Conclusion 

Chronic urticaria is a condition with consequences which can vary from very light to serious with a 
significant effect on quality of life for the affected individual. Therefore, it is essential to evaluate carefully 
this safety issue. 

The cumulative review of cases and literature combined with new data support a causal association of a 
relationship between the development of chronic urticaria and elasomeran-containing vaccine. The 
assessment included all 360 cases retrieved from EVDAS regarding elasomeran-containing vaccine and 
chronic urticaria of which 58 cases were assessed probable and 228 cases possible. However, the actual 
number of cases may be even higher since all relevant cases registered with urticaria may not be re
registered as chronic urticaria after the definition limit between acute and chronic urticaria of six weeks 
duration. The Danish study by Drivenes JL. et al.2 describes a case series of 1 1  patients with chronic 
spontaneous urticaria and dermatographism and/or delayed urticaria following elasomeran-containing 
booster vaccination .  This publication has probably raised awareness of the elasomeran-containing vaccine 
and chronic urticaria among Danish practitioners, however, it is considered unlikely that this alone could 
account for the large number of Danish reports. However, general awareness of chronic urticaria in 
Denmark could probably have had an impact on the reporting pattern. 

24 of the probable and 43 of the possible cases have been thoroughly evaluated by independent medical 
doctors from the Danish Patient Compensation with patient compensation as an outcome. These 
evaluations acknowledge chronic urticaria as an adverse drug reaction of elasomeran-containing vaccines, 
despite not being listed in the product information, which substantiates the validity of these cases further 
supporting a causal association between chronic urticaria with elasomeran-containing vaccine. 

The cases from the unpublished data from Denmark from Statens Serum Institut further adds evidence to 
a causal relationship by comparing the observed rates with expected rates of chronic urticaria following 
elasomeran-containing vaccine which revealed an increased risk of developing chronic urticaria by a 
standard incidence ratio (SIR) of 4 .31 (95% CI, 3.31-5.51). 

Urticaria and mechanical urticaria are known adverse drug reactions for elasomeran-containing vaccines 
and are characterised by delayed onset urticaria with a TTO of 7-13 days with onset primarily after the 
third dose. The same pattern has been demonstrated in this cumulative review on chronic urticaria 
showing that 69.0% of probable cases and 57.9% of the possible cases had a TTO of 7-13 days, while 
cases in this review assessed probable and possible have onset of chronic urticaria after the third dose in 
79% and 66% of the cases, respectively. The publication by Duperrex 0. et al.1 further strongly supports 
that the onset of chronic urticaria most frequently occurs after the third dose of elasomeran-containing 
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vaccine. The proposed co-occurrence of mechanical  and chronic urticaria is shown in 36% of the probable 
cases which is in  accordance with the 20-30% as stated in the literature for chronic urticaria in  genera l .  
This is  further strongly supported by the characteristic pattern of delayed TTO of 7-13 days and onset 
after the third vaccination .  

Based o n  this cumulative review and thorough assessment of a l l  cases available, including several cases 
with patient compensation, combined with l iterature review the PRAC Rapporteur considers that a causal 
association between the development of chronic urticaria and elasomeran-contain ing vaccines is at least 
possible and therefore an update of the product information is warranted . 

Based on the cumulative review presenting evidence of at least a possible causal association 
between chronic urticaria and elasomeran-containing vaccines, the MAH is requested within 
this procedure to comment on the update of the product information with chronic urticaria. 
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Table 15 . 5  He:rry menstrual bleeding (BiYalent Only) 

Sm1n:e of ="'l"ew Information 

Backgn.11111d 

Methods of E,·alm1tion 

Re,;ttl.ts 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 

o Modem.a GSDB 
o Lite:rature Sources 

o Seard1 Critei:i'l Applied: Appendix 1 3  4 

o Retrieved: 1 1  7 
o New and Significant Safd:y Infom:urtion: 1 Refer to Section 1 li for 

a dditionahnfonna tion on this article by Uzun et al, 2013 [14] 

Heavy Mem,trnal Bleeding (HMB) follov.<iig biva tent vacciina tion '"'" s 
triggered by a reque!'ltreceivedfrnma He.11th Authority on 27 Apr 2023 (see 
below). 
"}Jodern1J Tx, Inc is r«questtid to submit the following: 
J .  lnjOlmation revie11c'ed lo date n1garding JIMBfollo·wir1g Spikii'vax 

COVlD-1 9 vaccination contained limited discussion ofbivalentvaccines. 
In addition, long-terw outcome.s, reporting rates, and riskfactors have 
no(vet been characteri=ed. Provi,de arr upda1<1d revie.v of Hea.,y 
}1,fenstrual B/e@.ding in the next PSiJRlPBRER includir1g: 
a. Cumulative re1.-iew ofpost-m.m*et cases, with a focus on reports 

following bivalent vaccination . 
. An updated review of any ne1diterature(e.g.,prospectiw? cohort studies) on 
the riskofHAfBfollawing monavalmitand/01· bi"mlent Spihrvax COVID-19 
l:accination. An.:,· r,devr:mtft?.asibility assessmei,tdocuments on implemttnling 
nmv or· amending ongoing PASS that  wer€ prepared for oth er regulafOlJ' 
ag1mci€s (e.g .. , EMA}. A discussion on the need to update the Rlv!P to better 
characterize the risk of l:Il.{BfoJJowing Spikqvax vaccination. " 
Ide11tification of  Ca'le Reports i11 :\Ioderna Tx, I11c. GSDB: 
Search Criteria Applied: 
Ca.ses of heavy menstrua] bleeding a ssociated with el.a some:ranlimela.son1era11 
a nd ela someran/dave"someran were :retrieved from the company Slll fety 
database using the folloi,,,mg three MedDRA PTs: "Heavy menstrua l 
bleeding," "Menomelrnrrhagia, •• and '"Polymenorrhagia •• ivith a DLP date of  
l 7 Jun 2023  using MedDRA ,,ersion 26.0. 

Refe:rt o  App�ndix li 2 . 12 fora dditiorn]iinfo:rrnation. includmg snllll.llarytabh. 
o f  ca ses a nd events. case evalluat ions. and a dditional analyses. 
A. C1mmlatiw• re1·iew of po5t-mnrket case,, wi1/1 11foc1u on reJHJrl� 

follo,1·iug bfralem 1 ·accilla1io11. 
Cumulatively, the MAI-Lreceiv·ed 86 cases (9 serious ca ses) with 1 1 7 events 
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(8 serious) ,,·h:ich reported symptoms of heavy menstmal  bleeding in 
individna ls ,:,;rho received a booster dose of el.a someran/im.el.:,_·u,omeran or 
efa someranldavesomeran. No cases reported a fatal outcome, and 5 cases Wel.l= 
medically confirmed. 
The 11.·tAH receivedmore caseinvitb events of heavy menstma] bleeding for 
indivi.du"'ls wbo receivedl elason1eranlim.ela.so111eranthan those who received 
ela somern n/ da veBomeran. For indlividua ls \,;ho received 
elasomeran/imeJa. someran, the M.AH received 83 cases (l 14 events), with 
8 serious ca ses (7 serious events). No cases reported a fa tal outcome, a nd 
4 cases \"!;'ere medically conrmnedl. for individuals who received! 
efasomeran/davesomeran. the M.ilillreceivedl J cases (3 evm.15) with 1 serious 
case (1 serious event). No cases reportedl a fatal outcome and l case was 
medically confin:ned. 
Cumulatively, the majority ofthe reported events (J7 events� 89 .5%,) were 
non-serious .. Tue most reportedPTs were heavy menstrna] bleeding (8 5)  a nd 
polymenormoea (17). Of the 8 6 case reports, none of the c"' ses required 
hospitalization orb looo transfufions for heavymmstrua 1 bkeding. Treatment 
infonnationwa sprovided in 2 cases \\hi.ch included hormone replacement 
therapy an.d traue:.·1.a.mic acid .. 
Cumulatively, 83 (96.5°A,) reports 1,,11,rere from regulatory a uthorities and 
3 (3 .5%) reports \;i,'efe- spontmerusly reported to the Mi\Ji Most of the cases 
were received from the EEi\ (7 1 : 82-6%) a nd UK (l 1 ;  1 2.8%) .. 
. A..s expected, most cases were reported! among ,,.,onlfll ofrepm cb.::tive age ( 18  
to  49  years ofage). \\lhenage v.ra.sreported, 3 8 ca ses (60 .3%) were reported 
a mong\\'Omen25  to 49 years of a ge. There \"!;'ere no reports recei:ved in the
a dolesceut group o f1 2-1 7ycars of age. The mean age ,1las48.1 years. and the 
median age ,1va s  48.0 years (range: 29 .0 to 6 1. 0). 
Oftbe- 86 ca sesreceived, 36 casesreportedmedica] histoiy ,1-'ith pre-existing 
conditions inclludli:ngCOVID-1 9infoction(32 cases), endometriosis (1 case), 
polycystic ovaries (l case), menopause (1 case), rhetm1..1toid ,.u1b.ritis (1 ca se), 
epilepsy (1 case). unspocifiedl lung disorder (1 ca se), a nd a sthma (1 case) .. In 
44 cases (5 1 .2%i),thepatiellls had received prior COVID-19 vaccm.fions i.1ii1h 
Pf:izer-Bio1',\1ech COVID-1 9 vaccine a nd/or Janssen COVID-19 vaccine. 
Cumula1ivdy, when.the dosenumber immed:iately precedingthe event was 
knol.\m, more events i:1i,rere reporten a fkr Dose 4 (5 events.: 8 3 .  3%1) than Dose 3 
(1 event; 1 6  .7'%). This data should be intapmed '.J.ri.'th c:mtiona s dose mmber 
,,.,as not reported in the majority ( 1 1 1  events: 94.9 %,) of events.; and the g1o ba 1 
vaccine admmistrationt'exposure data are lli:mited for the various doses. 
\\Then tin1e to onset and dose numben:1/a s knmw., the average TTO was 8 .2 
days (SD: 9 .4) ,v:ith a median TIO of 5 days (range: 0 to J0 days). 
Cumul.a.tive data does not present clustering of ca ses by dose and TTO; 
however, :i.t is d:ifficult to interp[eUhe TIOv.�thout putting it into conte...:t of 
the menstrua] cyck inch1ding wh� t phase of men.strna kyc le vaccination 
occurred. Most evenits reported an omcome of Not recove-redl Not resolved'. 
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(71 events:. 60 . 7%). The ren1a ining events reported outcomes a s  
"Recovered/Resolved" (2 1 events; 1 7 . .9%), "Recovering/Resolving" (1 2 
events.: 10.3%), "Unkno'ilim" (1 2 events ; 10 .J�io), a nd ·"Recovered/Resollved 
,:vi.th Sequelae (1 event ; 0 .9%). No events reported a fatal outcome. 
In many ca ses, key missing infomrnti.on :iru:h.ided medic a ]  history, 
concomitmt medications, duration of bleeding. mllllber of pads, onset of tbe 
evenL clinic.a ] course. gynaecoklgic examination, treatment, 
decha.Ilenge/recba.llenge inf cmtation, and diagnostic studies. According to the 
li.\/HO-�iC causality a ssessment. 86 cases were a ssessed a s  follo\\'S: 
'·Una ssessable" (85 cases) and «Unlikely" (1 case). 
Serious Events of Hl!avy li1enstnml Bl2€ding 
Cunmlati:vdy, 9 serious cases (8 seri{msca.sesforelia£01ueran/i1uel.a.some:ran 
a nd 1 .serious case for ela someran/ davesomeran) \\'ere reported "'itb events of 
heavym('ll5:tmal bleeding. However, only 7 cases reported tbe PT "'Hea;.,-y 
menstrual b�eding' a s  a serious evmt n,,o oftbe serious cas 

-am reported the event of "'post-menopausal 
haemorrhage" as the only serious event (both individuals were 5 1  years of 
a ge). The remaining 7 serious cases 

reported the PI "He.a v'J 
menstrual bleeding" a s  serious. Of these 7 serious cases, no  cases \,;,-ere fatal or 
medically confinned. 
In ca ses ,:vhere age ·was reportedl a 1.ll pa tiems \\'ere feniale beti.:\-em the ages of 
29 and 61 year:s old [medi:mage: 45 . .0years old; mean age: 45 .4 years ('SD: 
12 .4)]. In the 4 cases that reported medic a] history, concumnt conditions 
inclnded COVID-19 infection ( 4 cases), mempause ( 1  case), a sthma (1 case). 
and rhetmia toid arthritis (1 case).. The reported outcomes for these serious 
events were as fo:lloi.1,-s : "Not Recovered/ ::.lot resolved" (4 events; 50.0%), 
"Recovered1Re,olved" (2 event'l; 2 s.mi1t), '"Recovering:Resolvm.g'· (1 event; 
12 .5 a.,ii ),. an.d outcome ''Unkno,,11 ·• (l event; 12  ..5 % ). 
Accordmg to the VlHO-ll11C causality a ssessment, a l.ll 7 serious ca ses 
reporting the specific event of heavy menstrual b:leedmg as serious were 
a ssessed as  ·'Un.assessable"' due to insufficient info1ma.tion. 
B. A11 11pdated rr1·ir1i· of mry 11rw literuh1rr (e.g.,pro <,pecliw co/tort 

studitJ) 011 the risk o/HJ/Bfollo•1-•i11g 11101101.•ale,11 aml/or bfr1.1lem 
Spike1·a.x COi 1D-19 1.•accimllfon. 

Please refer to Sown1 0/N€rw ln/onmHion section above. 
C. A 11:r relern11t /ea sibilily a He:i smmt d« 1mm1ts 011 h1tple111e.nd11g 11ew or 

01f1e11diug ongoing PASS tlml were prepared for 01i1er regulatory 
agencies (e.g., Elf.A}. A di scussio1; 011 11,e 11e1Nl 10 11pdate tlte Risk 
Jla11agemm1 Plrm lo better chartJcteri:e 11,e ri5k of HJJB followh,g 
.':ipikt'n1x 1·aahwlhm. 

To date,.no PASSha.sbeenplanned for a ny regulatory agencies. The r,_,,f.tu:I 
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has rnmptdJ.ensivclyevaluatedthe topic ofHMB previously usingaD MAH 
data source as ,veil a s  the published litera. ture. In the Monthly Summafy 
SafetyRe(X)rt t1',..fSSR)#8, theMillire•,.rie\1-.:d alll data so1.11Ces rn.duding CT 
data to investigate the topic of menstnl!a.1 disorders rn.dudlrn.g HMB. Pmother 
compJcllen!iivereviewwasperfomm::i in response to the vallidated signal of 
"Heavymem1rnafolleeding"(EPITT �o. 19780).. Having considered alJI  the 
data submitted by MAH for both evaluations, PR.i\C conchlded tha t  the 
current evidence v,.ras insufficient to ,vanant an update to the produce 
information at present. 
Menstrual cycle disorders are challenging to study even :in CTs for severa] 
reasons. The bask biology of the menstrua ] cycle is not so basic; it is a 
complex, coordim.ted seqrern:e of evmts involving the hypothalanns, an tl:1ilr 
pituitary, ovary, and endomet:rium. Varia.tion in menstma] eye le duration, 
timing, andintens.:ityis expectr;d under nom1al conditions and meas:i.:nes of 
''heavy menstrual bleeding" are subjective and imply comparison to an 
:individual's baseline. In the ab&OEe ofconsistentcaptme of data over a pre
vaccination .and pos.t-vaocination in teivalto fom1 a basis for comparison, data 
following a vaccrn.ation event ,vould be difficult to interpret. From a 
pen,pective of practicality, these da ta were not collected in existing tria ls. 
Given the serious ethical concern because of the availability of approved 
vaccines targeting SARS-Co V-2, the existing tria Js do not have a placebo ann. 
In setting of expected natu!3l variation in menstruation and the high 
prevalence ofHMB, a control am1 is critical  because da ta from a n  
uncontrolled cohort v,,rilll be  diffirnlt t o  interpret. 
Concerning the feasibility of incmdinghea vy menstrual bleeding in 
subsequent SARS-CoV-2 clinical studies, the aforementioned concerns 
remain . .  Although, HMB is currently captured via unsolicited reporting, 
sensitivity of the ca plureofheavy mem..tnl!.11 bleeding cou]d be enhan.ced by 
solic:itingthis adverse event during follow-up. However, it is expected that the 
impact of so licitedreportingmight disprop::,rtionatdy increase this subjective 
measure. In the contek.i oftria ls, on)y veiy large-scaJe studies captlringa rugh 
number of i,,,'Omen of chiklbearing age a t  points in hme that co:ne.spond to an 
etiologicalJly relevant time fume i.nfluencingmenstmaJ bleeding could be 
infonnative, bo"'ever, studies of this size no  longer have a pla.cebo. Colllec'lioo 
of a dditioml pl.a ceoo-controlled data. would presalt a serious ethical  concern 
given the availability ofa wroved vaccines targeting SARS-Co V-2, a ndl it is 
unclear hm1,· uncon.trollledl CT da. ta could be interpreted!. 
The 1¥1AH considers th.at there is no need to include HMB m the RJ,,,iP for 
Spikevax. 
The MAR \\illl continue to monitor heavy maistmal bleeding through routine 
smveillance as  ,veil a s  the ongoing prospective cohort studies tha. t are 
designed to study hea,ry memtmal bleeding as  an outcome after S.ARS-Co V ..:2 
vaccination. beingconduc:tedby independmt by third partyinvesbgator:s (e.g., 
NIH funded snidies co:m:lluctedl bv Boston Universitv, Harvard Medical 
S:chooL John'sHcdi:ins University, Michigan St.ate Uni:versitv, a nd Oregon 
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Rapporteur assessment comment: 

The MAH states that it presents the topic "heavy menstrual bleeding (bivalent only)" due to a request put 
forward by a Health Authority. The MAH states that it was requested to present the fol lowing : 

a) Cumulative review of post-market cases, with a focus on reports fol lowing bivalent vaccination 

b) An updated review of any new literature (e .g . ,  prospective cohort studies) on the risk of heavy 
menstrual bleeding (H MB) following monovalent and/or biva lent Spikevax COVID-19 vaccination 

c) Any relevant feasibi l ity assessment documents on implementing new or amending ongoing PASS that 
were prepared for other regulatory agencies (e .g . ,  EMA) . A discussion on the need to update the RMP to 
better characterise the risk of HMB following Spikevax vaccination 



Cumulative review of post-market cases 

With regard to a), the MAH presents in total 86 cases related to heavy menstrual bleeding with 
elasomeran/imelasomeran and elasomeran/davesomeran exposure. Most of these are not medically 
confirmed and the MAH states that many cases lack key information such as medical history and 
concomitant medications. Using the WHO-UMC causality assessment categories, the MAH categorises 85 
cases as "unassessable" and 1 as "unlikely". 

Review of literature 

With regard to b ), the MAH identified 117 articles, and then refers to PSUR section 11 (literature) for one 
article with new and significant information. The MAH mentions the article by Uzun et al. However, this 
article investigates vaccine induced liver injury - not heavy menstrual bleeding. Furthermore, the MAH 
does not state why the other 116 retrieved articles did not provide new and significant information. In the 
literature section, the MAH presents an article (Ljung et al.) that investigated the risks of any menstrual 
disturbance and bleeding following SARS-CoV-2 vaccination. Please see AR section 1.3.5. 

PASS and RMP 

With regard to c), the MAH states that to date, no PASS has been planned for any regulatory agencies. 
The MAH argues that menstrual cycle disorders such as heavy menstrual bleeding are difficult to study in 
clinical trials due to the complex biology, lack of baseline data and the lack of a placebo group in the 
existing trials. Furthermore, the MAH considers that there is no need to include heavy menstrual bleeding 
in the RMP for Spikevax. The MAH will continue to monitor heavy menstrual bleeding through routine 
surveillance as well as through ongoing cohort studies conducted by independent third-party 
investigators. This is endorsed. 

Conclusion 

The Rapporteur notes that "heavy menstrual bleeding" is listed in section 4.8 of the Sm PC with the 
frequency "not known" and a note saying: "Most cases appeared to be non-serious and temporary in 
nature." From the data presented, the Rapporteur has not identified significant new safety information 
that affects the known safety profile of elasomeran including bivalent variants. No further action is 
considered warranted at present. 

2.3.2.4. Retinal Vein Occlusion 

Table 15.6 Retinal Vein Occlusion 

Source of new 
information 

Background 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 

o Moderna GSDB 
o Literature Sources 
o Search Criteria Applied: PSUR Appendix 13.4 
o Retrieved: 152 
o New and Significant Safety Information: None (0) 
During the review period covered by this report, the MAH received a 
request from a Hea Ith Authority regarding the interim CSR for the 
ongoing mRNA-1273-P304 study, which is a Phase 3b, Open-Label, 
Safety and Immunogenicity Study of SARS-CoV-2 mRNA-1273 Vaccine in 
Adult Solid Organ Transplant Recipients and Healthy Controls. The request 
from the health authority stated, "In the next PSUR, the MAH is 
requested to provide a cumulative review of retinal vein occlusion, based 
on data from all sources including the literature. " 
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Methods of Evaluation The Moderna GSDB was queried cumulative from 18 Dec 2020 to 17 Jun 
2023 for cases of retinal vein occlusion after elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran using the 
MedDRA (v. 26.0) PTs :  retina I vein occlusion, retinal vascular occlusion, 
retinal occlusive vasculitis, central retinal  vein  occlusion and branch 
retinal vein occlusion. 

Results : 

There is no Brighton Col laboration case definition for retina vein 
occlusion (RVO). Therefore, the MAH used the Guidelines for the 
Management of Retinal Vein Occlusion by the European Society of Retina 
Special ists (EURETINA) [26] to establish a case definition for RVO.  
Diagnosis of retinal vein occlusion is based on the retinal examination 
findings of the following :  

o Intraretinal hemorrhages 
o Dila ted vein 
o Cotton wool spots that have been described a s  a "blood and 

thunder appearance" for central retina vein occlusion (CRVO). 
o Macular edema may also be present. 

Evaluated cases reported for RVO were further gra ded as:  
o Level 1 : Case of RVO 
o Level 2 :  Not a case of RVO 
o Level 3 :  Reported case of RVO with insufficient evidence to meet 

Level 1 or Level 2 of the case definition. 
The Company causality assessment was conducted using the WHO
U MC standardized case causal ity assessment. 

Results of the analysis of cases reported for retinal vein occlusion are summarized below. Refer to PSUR 
Appendix 12. 12 for additional information. 

Cumulatively, the MAH retrieved a tota l of 146 cases (148 events) of retinal vein occlusion with 140 
(95 .9%) serious cases {141serious events) after vaccination with elasomeran .  No case had a fata l 
outcome. There were 89 medica l ly confirmed cases. (Note : A medically confirmed case is a report that is 
provided by a medica l ly qualified patient, friend, relative or carer of the patient. In the same way, where 
one or more suspected ARs in itia l ly reported by a consumer are subsequently confirmed by a hea lthcare 
professional, the ICSR should be considered medica l ly confirmed .) There were more cases reported in 
females (79, 54. 1%) than males (66, 45. 2%), with 1 case (0.7%) having no gender reported . Most of the 
patients (1 09; 74.6%) were older than 50 years. The median patient age was 58.0 years (range: 26.0 to 
94.0 years). Three cases did not report age. 

The majority of case reports were received from regulatory authorities (130, 89. 0%), with most of the 
cases reported from France (27, 18. 5%), United States (24, 16.4%), and Germany (18; 12 .3%). 

The most frequently reported events were retinal vein occlusion (134, 90. 5%), retinal vascular occlusion 
(12, 8 . 1%), and retinal occlusive vasculitis (2, 1 .4%). 

When dose number and TTO were reported, 82 events reported dose number, with most events occurring 
after Dose 2 (42, 5 1 . 2%) and Dose 3 (22, 26.8%) and most often event typica l ly occurred within  2 weeks 
of vaccination . For events reported after Dose 3, there were no observed shorter TTO suggesting 
sensitization.  Also, there were no clustering or trends observed . Of note, a tota l of 66 (44. 6%) events 
were reported without dose number. The average TTO was 26.7 days (SD : 42 . 1  days) with a median 
number of days of 10.0 (range: 0 to 300 days). 
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Of the tota l 146 reported cases, 100 cases (68.5%) reported medical histories and 41 of these cases 
reported medical conditions that are risk factors for retinal vein occlusion, including hypertension, 
diabetes mel l itus, oral contraception and smoking, cancer, hyperl ipidemia, glaucoma, hypothyroidism, 
and atheroma. 

Cumulatively, as at the time of report, 6 events (4. 1%) had resolved, 29 events (19 .6%) were resolving, 
and 77 events (52.0%) were not resolved. Of note, 19 events (12 .8%) did not report an outcome. 

Of the 146 case reports for retinal vein occlusion, 128 cases (87. 7%) did not report funduscopic 
examination results, making a comprehensive assessment chal lenging. Two cases without funduscopic 
results had comorbidities that were confounders including Susac's syndrome (autoim mune 
endothel iopathy), retinal vascular occlusion, and chorioretinitis. 

According to the MAH described case classification, out of the 146 case reports, there were 14 cases 
(9. 6%), al l  of which provided fundoscopic results, that were classified as Level 1; 1 case (0.7%) was 
classified as Level 2 as this was not a case of RVO but rather a case of bi lateral uveitis and panuveitis 
with associated occlusive vasculitis in the context of inflammatory bowel disease; and there were 131  
cases (89. 7%) classified as  Level 3, g iven that there was insufficient information for meet Level 1 or 
Level 2. 

According to the WHO causal ity assessment the 14 cases classified as Level 1,  five cases were assessed 
as possible, based on temporal association with the use of the product; 5 other cases were assessed as 
un l ikely due to long/short TTO (ranging from 41 to 187 days), pre-existing RVO, (with a long TTO of 4 1  
days a n d  confounded by hypertension a n d  chorioretinopathy) and alternate etiologies that provided 
plausible explanation for the occurrence of the event. Three cases were assessed as conditional due to 
missing relevant information including medical histories and cl in ical course of events needed for proper 
causal ity assessment; and one case was assessed as unassessable due to insufficient i nformation, that 
cannot be complemented . Reported medica l conditions that were confounders/risk factors included 
hypertension, hyperl ipidemia, diabetes mell itus, glaucoma, cancers, COVID-19 infection, smoking, 
hypothyroidism, and atheroma. 

There were no cases of retinal vein occlusion reported for elasomeran/imelasomeran and 
elasomeran/ davesomeran .  

Discussion 

Overal l ,  majority ( 130; 89. 0%) of case reports for RVO had insufficient information for proper 
assessment. Since most of the reports were by regulatory authorities, information could not be 
complemented or verified . The median patient age of 58 years is consistent with that reported in the 
general  population.  Over two-third of reported cases had medica l conditions that are risk factors for 
retinal vein  occlusion, including hypertension, diabetes mel litus, oral contraception and smoking, cancer, 
hyperl ipidemia, g laucoma, hypothyroidism, and atherosclerosis. 

A causal relationship cou ld not be establ ished between the cases reported for RVO and elasomeran, due 
to either insufficient relevant information for proper assessment, pre-existing RVO with a long TTO, 
comorbidities that were risk factors, and provided alternate etiologies. 

While few cases had a temporal relationship from time of vaccine administration to development of 
reported retinal vein occlusion, these cases were confounded by comorbidities including 
atherothrombosis, myocardial  infarction, atrial fibri l lation, diabetes mel l itus, previous smoking history and 
hypothyroidism, that provide plausible alternate etiolog ies. 

Literature search results did not provide evidence of a causal association between retinal vein occlusion 
and elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran .  
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Conclusion 

Cumulative evaluation of the data did not provide any new safety information that would suggest a 
possible association between the evaluated events of retinal vein occlusion and administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in those 
reports does not differ from the known safety profile of elasomeran., elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new and potentially 
important safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomera n/ davesomeran. 

Based on the analysis of all the safety data received, the MAH considers that cases included under the 
medical topic of retinal vein occlusion reported in temporal association with the administration of 
elasomeran did not raise any new safety issue of concern and the information provided does not support 
evidence of causality between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
exposure. The MAH will continue to monitor events for retinal vein occlusion using routine surveillance. 
The benefit-risk evaluation remains positive. 

Rapporteur assessment comment: 

Based on the occurrence of a single case of Retinal Vein Obstruction (RVO), the Updated Assessment 
Report for the Post-Authorisation Measure EMENH/C/005791/MEA/006.4 requested the MAH to provide a 
cumulative review of RVO, based on data from all sources including the literature. 

The MAH found no published literature suggesting a potential link between elasomeran-containing 
vaccines and RVO. 

Cases: 

By MAH's assessment, the majority (130; 89.0%) of the total of 146 cases reporting 149 events of RVO 
had insufficient information for proper assessment and could not be followed up. The demographic 
distribution was similar to that of RVO in the general population. Over two-thirds of reported cases had 
medical conditions that are risk factors for retinal vein occlusion confounding the assessment. 

Among the 14 diagnostically confirmed RVO cases (Level 1, fundoscopic results provided), WHO-UMC 
causality classification resulted in 5 cases assessed with "Possible" causality (short TTO, however, all 
confounded), 5 "Unlikely" (long TTO, pre-diagnosed RVO, confounding likely), 3 "Conditional" (missing 
information), and 1 case was assessed as "Unassessable" due to insufficient information that cannot be 
complemented. 

All cases were reported with elasomeran. There were no cases of retinal vein occlusion reported for 
elasomeran/imelasomeran and elasomeran/davesomeran, probably due to the much lower exposure at 
this time. 

At this point, data is insufficient to warrant regulatory measures regarding elasomeran and RVO. 

The MAH should continue routine pharmacovigilance, maintaining a continuous effort to follow-up on 
Level-1 cases with missing information (including the 3 cases mentioned above), and to report on cases, 
including causality assessments by product (elasomeran and combinations) and including exposure 
related frequencies of such cases. 

2.3.2.5. Haemophagocytic /ymphohistiocytosis (HLH) 
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Ta ble 1 5 .7  Haemophagocytic Lymphobi<.tiocytosis ,,-itb Possible Imrnh·ement of  
Epstein-Ba1'r Virus (EBV) Reactivation 

Sa mTe of :'.'l"ew 
Information 

Background 

:.\lethods of 
En1luation 

o Modema. GSDB 
o Literature Sources 

o Seard, Criteria Applied: App endix 1 3  .4 
o Retrie,0ed: 267 
o New a nd Significant Safety Information: None (0) 

The MA.JI recerved a req uestfroma. Health Authority to allZllyse the topic of Hlli: ··1t htis 
come to our attention on accumulating literature article:s on llLH ·with COVID-19 
vaccines, and mortt par1icu1.arl)' on a nqw h.1·pothqsis of a possible involverm,1nt of EBV 
reacti1,,ation.. Some case reports describing EB'V-po�itfre llLH after COVJD-19 
vaccination have be€m·(Jcently published [ 27] [28] [29] [ 30].. We would like1ifodema to 
discuss llLH in the next PS[lR in vieM" oft he mentioned literatur.e,. but also any other 
litemtur(i!/data ai,ailable on this topic .• , 

A focusedsea:rdrnfpuhllished literature from PubMed wa s  performed tha.t identified 
artides itndudingthe tenns HLH and EBV andanyCOVID-19 vaccn:ie In addition, the 
Modema GSDB wa s  searrbe-d cumulatively for llitern ture reports of Hlli and for a di.:erse 
event reports that noted va ccination ,vith ehsomeran,  elasomeran/im.elasomeran or 
elasomera n/da,.resomeran and involived tb.e MedDRA PT o f Hemopb.a gocytic 
lymphohistiocyk'osis, a s  well a s  EBV infection This review focu<Jedon die hypothesis of 
a possible inn,1-,,cementofEBV rea ctii.:a tion in HLR ,,cith a ttention to the HLH-2004 
Diagnostic and Therap�utic Guidellines [3 1 ]_ 

Scientific Background on HLH and EBY: 

Hemophagocytic lymphohistiocytosis is a rare and potentially life-threatening disorder characterized by 
hyperinflammation caused by uncontrolled activation of immune cells, such as macrophages and 
lymphocytes [32]. Hemophagocytic lymphohistiocytosis can be triggered by various factors, including 
infections, genetic mutations [33], or autoimmune diseases. HLH can involve widespread inflammation 
and tissue damage. It can be classified into primary and secondary HLH. Primary HLH involves genetic 
mutations affecting the immune system; defects in transport, processing, and function of cytotoxic 
granules in natural killer cells and cytotoxic T lymphocytes play a role. Secondary HLH can be triggered 
by various factors, including infections, of which EBV (independent of vaccination) is the most common. 
In addition, secondary HLH is observed as a complication of malignancies, metabolic disturbances, and 
rheumatic diseases, such as juvenile arthritis or systemic lupus erythematosus [34]. Patients with HLH 
often present with persistent fever, hepatosplenomegaly (enlargement of the liver and spleen), and 
cytopenias (abnormal low levels of blood cells) [35]. This disease can lead to severe organ damage and 
multi-organ failure if left untreated. Diagnosing HLH can be challenging due to its heterogeneous 
presentation and rarity. The HLH-2004 Diagnostic and Therapeutic Guidelines include clinical and 
laboratory features that were developed to address diagnostic and other challenges [31]. 

Epstein-Barr virus, also known as human herpesvirus 4, is a common virus belonging to the herpesvirus 
family. It is one of the most prevalent viruses in humans, having infected about 95% of adults worldwide. 
Epstein-Barr Virus infects and replicates in B lymphocytes, which are critically important to the immune 
response. Most people initially infected with EBV will not experience any symptoms or have mild flu-like 
symptoms, including self-limited infectious mononucleosis. After initial infection, the virus can remain 
dormant in the body's cells for a lifetime without causing any harm. In a minority of infected persons, 
EBV and its reactivation may cause, or be associated with, several illnesses including certain types of 
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cancers and HLH. In some cases, especially in individuals with weakened immune systems, EBV infection 
can lead to severe complications, including death.  

Role of EBY in HLH (apart from vaccination) 

Epstein-Barr virus is known to play a significant role in some cases of HLH, specifically in the context of 
secondary or reactive HLH [35]. Epstein-Barr Virus is linked to a greater proportion of HLH cases than 
any other pathogen. In the case of secondary HLH associated with EBV, the virus can be involved in the 
triggering of a hyperimmune response. The pathophysiological mechanism of HLH is related to defective 
function of natural killer (NK) cells and cytotoxic T lymphocytes, resulting in uncontrolled activation of 
lymphocytes and macrophages that induce excessive production of cytokines, that cause the 
inflammatory response and characteristic inflammation seen in HLH [36] [37] . The exact mechanisms by 
which EBV is associated with HLH are not fully understood. The vast majority of EBV infections do not 
lead to HLH ;  however, in individuals with a predisposition or underlying immune dysfunction, such as 
genetic susceptibility to HLH, EBV infection can be a triggering factor for the development of HLH [32] . 

Results: 

Results for hemophagocytic lymphohistiocytosis with possible involvement of EBV reactivation are 
summarized below. Refer to PSUR Appendix 12.14 for additional information, including summary tables of 
cases and events. 

Results from Published Literature 

A focused search of published literature from PubMed (see PSUR Appendix 13.4) retrieved 267 articles 
(including the 4 articles noted by the Health Authority) . Besides those 4 articles, no new and significant 
safety information was noted from the search results. Below please find discussions of the four literature 
reports noted by the Health Authority. 

• Arand et al [27] : This brief Letter to the Editor concerns a previously healthy 17-year-old male 
who had onset of headache, nausea and fever around 7 days after dose 2 of an mRNA vaccine 
(not further specified.) He tested "negative rapid EBV antibody and COVID antigen" on day 14 
after dose 2 and was discharged home. By day 21 he was admitted to hospital and had developed 
symptoms consistent with HLH, meeting the 2004 HLH definition with fever, splenomegaly, 
cytopenia, positive bone marrow biopsy with prominent hemophagocytosis without evidence of 
malignancy, elevated ferritin and low fibrinogen. He also had new onset neck stiffness, dark urine, 
listlessness, tachycardia and hypotension. His EBV Immunoglobulin M (IgM) assay was highly 
positive at 54,000 (WNL <500) at hospital admission, indicating primary infection with EBV. 
Multisystem Inflammatory Syndrome in Children was considered, but there was no recent COVID 
exposure. Initially suspected to have cold autoimmune hemolytic anemia, he was treated with 
immune globulin and methylprednisolone; he then clinically stabilized on day 3 of admission. On 
day 10, his condition worsened with symptom recurrence, splenomegaly, bilateral pleural 
effusions, worsening cytopenia's, decreased fibrinogen and elevated ferritin . Laboratory testing 
related to HLH found elevated soluble IL-2, CXCL9, IL18 and CD163, consistent with immune 
dysregulation. Consequently, treatment was changed to the HLH2004 protocol: oral 
dexamethasone and IV etoposide. At 4 weeks of therapy EBV levels were undetectable; however, 
for 6 weeks there was alternation between clinical and laboratory remission and reactivation. 
Following 8 weeks of etoposide and 12 weeks of steroid treatment, the patient was asymptomatic 
and in remission. 

MAH Comment : Familial HLH was unlikely due to the whole-exome sequencing finding no 
causative mutations. Negative COVID-19 antigen test early in the illness and history of lack of 
recent COVID exposure do not fully rule out COVID-19 infection. The highly positive EBV IgM 

PRAC PSUR assessment report 
EMA/PRAC/588046/2023 Page 188/21.3 



assay ind icated that this case of EBV infection was primary and not a reactivation . Primary 
infection with EBV, as occurred in this case, can by itself el icit HLH .  The authors did not suggest 
that the mRNA vaccine caused the HLH in this patient but rather that the vaccine may "drive a 
more complex, protracted cl in ical course" and that further studies are needed . For this 
vaccination with an unspecified mRNA vaccine, WHO-UMC assessment for causality of HLH 
triggered by reactivation of EBV is un l ikely because this case involved primary infection with EBV. 
Primary infection with EBV is a known cause of HLH and can be considered an alternate 
explanation of the disease in this case. 

• Lin et al [291 : Th is literature case report involves a 14-year-old female with onset of fever, 
headache and nausea 1 1  days after dose 1 of BNT162b2; she was hospitalized on day 15 after 
vaccination . Substantial progression of disease and symptoms then occurred, meeting the 2004 
HLH defin ition with fever, splenomegaly, cytopenia, decreased fibrinogen, elevated ferritin,  and 
positive bone marrow biopsy demonstrating hemophagocytosis. She was in itia l ly treated with a 
dose of IVIG. Although the patient tested positive for EBV, the multiple different types of 
laboratory assays of EBV were not conclusive with regard to the timing of the infection, and the 
authors concluded that "Both acute and past infection would be possible according to this 
serolog ical profi le." The nasa l swab for the SARS-CoV-2 polymerase chain reaction (PCR) was 
negative. On day 17 after vaccination, HLH was confirmed, and IVIG and methylprednisolone 
pu lse therapy were given. Venoarterial extracorporeal membrane oxygenation was performed for 
3 days due to hypotension, with intubation continuing 5 more days. Intracranial and subarachnoid 
hemorrhages were observed . The hemogram and the inflammatory biomarkers gradual ly returned 
to normal without chemotherapeutic medications. Patient was released from hospital on day 28. 
Steroid therapy duration was about 5 weeks. Laboratory tests to assess the possibi l ity of famil ial 
HLH were not done due to their not being available at the authors' hospita l .  

MAH Comment: With regard to treatment, it is unclear why this patient's fu lminant HLH was not 
treated with the addition of more aggressive therapy, such as etoposide, rather than only steroids 
and IVIG. Also unclear is whether the patient's EBV infection was primary or reactivation; 
a lthough the authors performed multiple laboratory tests for EBV, the test results did not permit 
them to determine this important information . The observed serolog ical profi le was consistent 
with either primary or reactivation of EBV. In addition, the authors stated that they could not 
exclude the possibi l ity that their patient had famil ial HLH because they were unable to perform 
the necessary tests . For reasons of missing important information, WHO-UMC causal ity 
assessment is unassessable for BNT162b2 causing HLH with EBV reactivation .  

• Tanaka et al [281 : This article concerns a 79-year-old male with a history of Hodgkin lymphoma 
(EBV RNA positive) ten years prior that was treated with chemotherapy and resulted in  remission . 
Past history also included sch istosomiasis. He was admitted to hospital about 2 weeks after dose 
1 of BNT162b2, with fever since the day after vaccination. During his hospital course he met the 
2004 HLH definition with fever, splenomegaly, high soluble IL2R, high ferritin and low neutrophils. 
"Hypoplastic marrow was observed on bone marrow examination, but there were no findings 
suggestive of lymphoma infiltration or leukemia, and only marginal ly hemophagocytosis images 
were observed". This bone marrow biopsy report does not strongly support the diagnosis of HLH,  
and the authors noted the patient's condition was similar to EBV-NK-LPD and CAEBV (EBV in  
CD56+ NK cel ls) . The authors noted that identification and analysis of infected cel ls in  peripheral 
blood suggested monoclonal proliferation because EBV was only present and prol iferated in CD56-
positive NK cells. The patient was treated with prednisolone starting day 8 of hospital ization with 
defervescence, but on day 20 fever recurred and high dose IVIG was added, with no 
improvement. On hospital day 31 the chemotherapeutic agent etoposide was added with some 
benefit, but neutropenia led to discontinuation of etoposide and to starting of filgrastim .  After 
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blood cell count recovery, etoposide was restarted on day 44, but the primary disease was not 
controlled, and the patient died 10 days later with Acute Respiratory Distress Syndrome (ARDS). 

MAH Comment: The past medical history of Hodgkin lymphoma positive for EBV RNA is a strong 
confounder in this case. In this regard, the authors stated "even after remission, a constant, 
subclinical amount of EBV-infected cells was observed." In addition, age-related immune 
senescence is likely to have played some role in this AE. Moreover, the authors did not rule out 
malignant disease in this case. WHO-UMC causality is possible for a BNT162b2 role in this case of 
HLH-like illness with EBV reactivation. The confounding factors noted above do not permit an 
assessment of probable causality. 

• Tang and Hu [30]: This Letter to the Editor reported a 43-year-old female-who developed 
"malaise, vomiting, and persistent high fever (up to 39. 7 °C) shortly after receiving the first dose 
of the inactivated [not mRNA] SARS-CoV-2 vaccine." Treatment with antibiotics and Nonsteroidal 
Anti-inflammatory Drugs (NSAIDs) was ineffective. The patient was reported as having been 
healthy, with no remarkable medical history or recent medication intake. She was admitted to 
hospital on day 8. She met the 2004 HLH definition with cytopenia, fibrinogen, low NK cell 
activity, positive bone marrow biopsy showing hemophagocytosis and elevated ferritin. 
Laboratory testing showed EBV reactivation and elevated levels inflammatory factors hsCRP, 
sCD25, IL-lbeta, IL-6, IL-8 and IL-10. Testing for genes related to familial HLH identified none. 
She was immediately treated with dexamethasone, and the signs and abnormal laboratory results 
resolved gradually; the patient was discharged on hospital day 17. 

MAH Comment: This case does not involve mRNA vaccination against Covid-19, but rather 
inactivated SARS-CoV-2 vaccine. The specific antibiotics and NSAIDS which the patient was 
prescribed were not reported. The medications were taken at a time when the patient may have 
had a viral illness or reactogenicity to the vaccine. Given this missing information concerning 
medication just prior to the diagnosis of HLH, the WHO-UMC causality for this inactivated SARS
Cov-2 vaccine is possible, but not probable, due to temporal association. 

Considering together the articles summarized above, with regard to reactivation of EBV the two adult 
patients had reactivation; in contrast, one of the adolescents had primary EBV infection, and the testing 
of the other adolescent patient did not clearly indicate primary infection or reactivation. In addition, in the 
elderly patient with reactivation, the history of treated Hodgkin lymphoma that was positive for EBV RNA 
provides an important potential contributory factor to his reactivation of EBV. In addition, these four 
cases taken together do not demonstrate a clear pattern about age, gender, or reactivation of new EBV 
infection vs primary infection. Further, the vaccines involved were BNT162b2 (two patients), an 
unspecified mRNA vaccine and inactivated [not mRNA] SARS-CoV-2 vaccine; none of these literature case 
reports noted vaccination with elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran. 

Literature Reports of HLH in ModernaTx, Inc GSDB 

In an additional step, the MAH searched its own GSDB for literature reports of HLH. Five literature case 
reports of HLH were identified in the GSDB; none of these case reports noted the presence of EBV 
infection. 

Review of Individual Case Safety Reports from ModernaTx, Inc GSDB 

Cumulatively, the MAH received reports of 36 cases (36 events) of HLH involving elasomeran (35 cases) 
and elasomeran/imelasomeran (1 case;) no cases involving elasomeran/davesomeran were reported. A 
total of 36 serious cases (36 serious events) and 4 cases with a fatal outcome were reported. There were 
34 medically confirmed cases. Of these 36 reports of HLH, presence of EBV infection was noted in only 3 
HLH case reports. Descriptions of these 3 cases follow. 
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• 

• 

WWID : This case concerns a 53-year-old male with no 
reported past medical history or reported concomitant medications. Concurrent medical conditions 
were Hepatitis B core antibody positive. The day of his second vaccination (4 to 6 hours later), 
the patient developed fever, fatigue, cough, abdominal discomfort, and shortness of breath. Eight 
to 14 days later there was progression to thrombocytopenia, encephalopathy, renal failure, 
hypertriglyceridemia, hepatosplenomegaly, respiratory failure, and EBV-viremia. Laboratories 
demonstrated elevated cytokines, normal NK cells, high ferritin level and bone marrow biopsy 
which showed rare evidence of what looked like erythrocytes in the cytoplasm of cells (type not 
reported). Because of the EBV-viremia, the patient was treated with rituximab and steroids. 
Because of worsening condition with renal and respiratory failure, the patient was intubated and 
received dialysis. He was treated with Anakinra and ultimately extubated but was still on dialysis 
as of this report with encephalopathy of unknown origin. MRI of head was normal. The cause of 
HLH and other events was not reported. The patient met 2004 criteria for HLH with 5/8 met 
(fever, hepatosplenomegaly, high ferritin, hypertriglyceridemia, and rare hemophagocytosis 
"concerning for HLH."). 

MAH Comment: Interpretation of this case is hindered by the lack of information on medications, 
past medical history and possibility of Hep B infection. The temporal association with vaccination, 
but the lack of the information noted directly above, lead to WHO-UMC causality assessment: 
possible. 

WWID This case concerns an 80-year-old male with a 
medical history that included EBV associated lymphoproliferative disorder in Aug 2014 and 
Angioimmunoblastic T-cell lymphoma (Stage 4B) treated and reported in complete remission in 
Aug 2018. At an unspecified time after an unspecified vaccine, the patient had EBV-associated 
lymphoproliferation after an infection. Current medical conditions only reported as GERD with no 
reported concomitant medications. On 21 Jan 2021 and 18 Feb 2021, the patient received the 1st 
and 2nd doses of elasomeran After the 1st dose there was slow deterioration of reported 
condition that became worse after the 2nd with hospitalization on 27 Mar 2021 (66 days post-first 
and 39 days post-second vaccination). The diagnosis was macrophage activation/HLH with EBV
positive proliferation. The 2004 HLH criteria [31] were met with fever, splenomegaly, cytopenia, 
hypertriglyceridemia, and hyperferritinemia (5/8). There was no bone marrow exam reported. 
The patient was treated with rituximab and high dose methylprednisolone with positive results 
resulting in the steroids being stopped but rituximab as maintenance therapy was continued. 

MAH Comment: The case is confounded by age (possible immune senescence), the past history of 
angioimmunoblastic T-cell lymphoma and past history of EBV associated lymphoproliferation. 
WHO Causality Assessment is possible. It is not considered probable because of these 
confounders. 

• WWID# : This case concerns a 19-year-old 
male with a medical history of graft rejection and kidney transplant in 02 Jul 2016 without any 
other information on past medical history, current medical history, past medications, or present 
medications. On 02 Apr 2021, he received the 1st dose of elasomeran and on 15 Apr 2021, he 
developed HLH and EBV reactivation and was hospitalized. There are no reports of laboratories or 
treatments. However, as of 10 Mar 2023, the patient had recovered from both HLH and EBV 
reactivation. No further information is available. There is not enough information to confirm HLH 
criteria, and causality cannot be determined. Assessment of this case is hindered by the lack of 
past medical history, especially the kidney transplant and graft rejection. Given the history of 
kidney transplantation and graft rejection, it is likely that at the time of vaccination the patient 
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was receiving immunosuppressive medications that may predispose to EBV reactivation; however, 
there is neither concurrent medical history nor concomitant medications reported. 

MAH Comment: The critically important missing information noted directly above leads to WHO
UMC causality assessment: Unassessable. 

Overall assessment of the HLH case reports from GSDB involving EBV 

All three cases involved elasomeran, as is clear from the vaccination dates. All were male, and their ages 
varied widely: 19, 53 and 80 years. No clear pattern in TTO or dose number prior to the AE was 
observed. Drawing inferences from these cases is challenging due to the limited information in the reports 
and the small number of events. In addition, the history of angioimmunoblastic T-cell lymphoma in the 
80-year-old male; and the history of graft rejection and kidney transplantation in the 19-year-old male; 
and the possibility of Hep B infection in the 53-year-old provide evidence of non-vaccine explanations for 
the patients' illnesses. These cases do not together constitute a clinical pattern supporting correlation 
between EBV-related HLH and elasomeran. 

Discussion 

The literature reports reviewed above, as well as the small number of ICSRs in the MAH's GSDB that 
involve HLH and EBV, do not support the hypothesis that mRNA vaccination against Covid-19 promotes 
HLH with reactivation of EBV. The small number of AE reports in the MAH's GSDB that note both HLH and 
EBV infection provide limited information and are confounded by important pre-existing medical 
conditions that can predispose to HLH with EBV; in addition, none of these reports involved bivalent 
vaccine. Moreover, there is an absence of direct evidence of a mechanism to explain the hypothetical 
association of vaccination against Covid-19, EBV reactivation and HLH. In any event, given the billions of 
doses of mRNA vaccines administered worldwide, such AEs are extremely rare occurrences. 

Conclusion 

Evaluation of the cumulative data does not suggest an association between the evaluated events and 
administration of elasomeran, elasomeran/imelasomeran, or elasomeran/davesomeran. Information 
presented in those reports does not change the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical literature that 
described new and potentially important safety information on the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the medical topic of HLH, reported in temporal association with the administration of 
elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran did not raise any safety issue of 
concern, and the information provided does not support evidence of causality between elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran exposure. The MAH will continue to monitor events 
for HLH using routine surveillance. The benefit-risk evaluation remains positive. 

Rapporteur assessment comment: 

Categorising HLH 

Hemophagocytic lymphohistiocytosis (HLH) is a rare, hyperinflammatory and hypercytokinemic 
syndrome. Primary HLH (pHLH) is hereditary and mainly occurs in children, while secondary HLH (sHLH) 
is acquired, non-hereditary and can be seen at all ages. The sHLH can be sub-categorised as infection
related (e.g. viral, bacterial, fungal, parasitic) or non-infection-related (e.g. malignancy or autoimmune 
diseases); of the infection-related types, viral sHLH is the most common. 

Viral sHLH can further be divided into EBV-sHLH (Epstein Barr Virus-related secondary HLH) and non-
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EBV-sHLH. The non-EBV-sHLH is triggered by some viruses, among which SARS-CoV-2 is found 
associated to sHLH with uncontrolled immune system activation, but non-EBV-sH LH can a lso be triggered 
by other viruses that - simi lar to EBV - cause latent infection and can be reactivated . 

Reactivated latent viruses 

More viruses are known to cause latent infections after clearance of the acute infection, among these are 
viruses from the Herpesviridae family such as Epstein-Barr virus (EBV), herpes simplex virus 1 and 2 
(HSV 1, HSV 2), varicella zoster virus (VZV), human cytomegalovirus (CMV), human herpesvirus 6 and 7 
(HHV6, HHV7) (Tray/en CM et al. Virus reactivation: a panoramic view in human infections. Future Virol. 
2011 Apr;6(4):451-463). The majority of individuals have been infected with several of these viruses, 
and the vira l  latency persists throughout l ife, but reactivation is associated with different pathologies. E .g .  
VZV can reactivate from latency and cause shingles, HSV- 1 and 2 can reactivate with skin or mucosa 
lesions; more severely HSV reactivation can lead to infection of the central nervous system, and EBV 
reactivation is linked to malignancy including Hodgkin's lymphoma and post-transplant 
lymphoproliferative disease (PTLD). As EBV-sHLH following vaccination is considered a concern, other 
pathologies due to virus reactivation (EBV and non-EBV) could also be considered a concern based on the 
principle of parallelism. 

Reactivated latent viruses and sHLH 

Several of the viruses that can cause latent infection and be reactivated are also known to be of 
relevance for virus-triggered sHLH (lmashuku S, Morimoto A, Ishii E. Virus-triggered secondary 
hemophagocytic lymphohistiocytosis. Acta Paediatr. 2021 Oct;llO(l0):2729-2736). It could therefore be 
considered whether only EBV-sHLH should be of interest or also non-EBV sHLH. 

SARS-CoV-2 and sHLH 

The uncontrolled cytokine storm seen in HLH has a lso been described in patients with severe COVID-19 
(Fadlallah MM et al. Hemophagocytic Syndrome and COVID-1 9: A Comprehensive Review. Cureus. 2023 
Mar 14;15(3):e36140). An early step in the pathogenesis of the COVID-19 cytokine storm is the binding 
of virus to ACE2 receptors prior to virus entering the host cell where the ssRNA of the virus is recognised 
by the innate immune system. Th is cou ld ca l l  for attention regarding whether a simi lar pathogenesis 
could be seen fol lowing vaccination with (mRNA) vaccines against COVID- 19, and in such case whether it 
should raise concern about whether sHLH can be triggered solely by (mRNA) vaccines against COVID-19. 

The literature presented by the MAH 

The MAH has performed a literature search and retrieved 267 articles, and found the same four papers as 
previously highl ighted in a hea lth authority request relevant for presentation . Based on the review 
presented by the MAH, these papers are of diverse topics and are not sufficient to support that sHLH 
related to EBV reactivation fol lowing vaccination is a concern : Only one (Lin  et al)  is compatible with EBV 
reactivation-related H LH fol lowing vaccination with mRNA vaccine, a lthough the case is unclear in 
d istinguishing between pHLH and sHLH . Another one (Tang and Hu) is a case which is a lso compatible 
with EBV reactivation-related HLH and seen following 1st vaccine dose, but is related to an inactivated 
SARS-CoV-2 vaccine. One (Arand et al)  was about a case of H LH related to a primary EBV-infection, and 
therefore outside the focus of sHLH related to EBV reactivation.  And one (Tanaka et al)  was a patient with 
a history of EBV-related Hodgkin's lymphoma and findings compatible to chronic active EBV, therefore 
a lso with weighty confounders. 

27. Arand A, Overholt K, Jacob SA, Belsky JA. Epstein-Barr Virus-Positive Hemophagocytic 
lymphohistiocytosis Following COVID-19 Vaccination in a Pediatric Patient. Pediatric Blood & Cancer 
2023; 70(5):e30189. 
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28. Tanaka A, Kawaguchi T, Imadome KI, Hara S. [Epstein-Barr virus-associated lymphoproliferative 
disorders after BNT162b2 mRNA COVID-1 9  vaccination]. Rinsho Ketsueki 2023;64(4):277-82. 

29. Un T-Y, Yeh Y-H, Chen l-W, Cheng C-N, Chang C, Roan J-N, et al. Hemophagocytic 
lymphohistiocytosis Following BNT1 62b2 mRNA COVID-19 Vaccination. Vaccines 2022;1 0(4):573. 

30. Tang LV, Hu Y. Hemophagocytic lymphohistiocytosis after COVID-19 vaccination. J Hematol Oncol 
2021;14(1):87. 

Results from the Global Safety Database 

Searching the MAH's GSDB showed cumulatively 36 cases of HLH, but only in three was EBV infection 
described . The low number of cases comprising EBV does not strongly support EBV-related sHLH .  
However, the much larger number of reported cases with HLH could call for  attention for  considering 
whether the focus of EBV-related sHLH is too l imited and whether the topic should be extended to 
comprising sHLH more widely to see, whether there are indications of sHLH related to reactivation of 
latent viruses including but not l imited to EBV. 

Conclusion 

Neither the selected l iterature presentation nor the data from the g lobal safety database gives rise to 
concern for EBV-sHLH .  However, based on principle of paral lelism in etiology, the topic could be extended 
to comprise virus reactivation-related sHLH (EBV-related, non-EBV-related) .  Furthermore, after DLP of 
the present PSUR, a paper including a case report and a literature review has been publ ished (Premec H, 
Zivko M,  Mijic M,  Jel ic-Puskaric B, lalovac M,  Filipec Kanizaj T, Sobocan N .  Acute Liver Fai lure Caused by 
Secondary Hemophagocytic lymphohistiocytosis After COVID-19 Vaccination - Case Report and Literature 
Review. Int Med Case Rep J .  2023 Aug 7 ;16 :449-455.  doi : 10 .2147/IMCRJ .S417347. PMID :  37577009; 
PMCID :  PMC10416787. ) .  The MAH is requested to comment on this paper in the next PSUR and 
comply with appropriate measures based on the cumulative information including mechanism 
of actions concerning sHLH and elasomeran containing vaccines. 

2.3.2.6. Postural orthostatic tachycardia syndrome (POTS) 

PSUR Table 15.8 Postural orthostatic tachycardia syndrome 

Source of New 
Information 

PRAC PSUR assessment report 
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o Moderna GSDB 
o Eva luation of cases of POTS is presented in  this PBRER, cumulative as of 
17 Jun 2023, given that the observed number of cases was higher than the 
expected number of cases. In the observed to expected analyses, the lower 
bound of 95% confidence interval of rate ratio was > 1 for the 40-49 years 
and the 50-64 years subgroups. 

o Literature Sources 
o Search Criteria Applied : PSUR Appendix 13 .4 
o Retrieved : 96 articles 
o New and Significant Safety Information : None (0) 
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Background Postural orthostatic tachycardia syndrome is a chronic and often disabling 
disorder characterized by orthostatic intolerance with excessive heart rate 
increase without hypotension during upright posture. Patients often experience a 
constellation of other typica I symptoms including fatigue, exercise intolerance and 
gastrointestinal distress. A typica I patient with POTS is a fema le of child-bea 
ring age, who often first displays symptoms in adolescence. The onset of POTS 
may be precipitated by immunological stressors such as a viral infection. A 
variety of pathophysiologies are involved in the abnormal postural tachycardia 
response; however, the pathophysiology of the syndrome is incompletely 
understood and undoubtedly multifaceted [38]. 

The prevalence of POTS is based largely on clinical experience, ranging from 
0.2% and 1 % of the US population, which would suggest approximately 1-3 
million affected persons [39] [ 40] [ 41]. 

Most patients present with POTS between the ages of 12 to 50 years old and 
more than 75% are female (F: M ratio > 4: 1). POTS is also common in patients 
with chronic fatigue syndrome [41]. The cause of this condition remains 
unclear. Although there is a consensus clinical definition for POTS, misdiagnosis 
is common. The syndrome is heterogeneous in the sense that the spectrum of 
clinical features varies among patients, multiple etiologies may produce similar 
clinical phenotype and there is overlap with other clinically defined syndromes. 
The clinical evaluation of patients with suspected POTS is not standardized, nor 
are treatment approaches. There is a la ck of familia rity with POTS in the 
medical community, and the epidemiology of the disorder and natural history 
are not known [ 42]. 

According to Sheldon et al., POTS is a clinical syndrome usually characterized 
by (1) frequent symptoms that occur with standing, such as light-headedness, 
palpitations, tremor, generalized weakness, blurred vision, exercise intolerance, 
and fatigue; (2) an increase in heart rate of .::30 beats per minute (bpm) when 
moving from a recumbent to a standing position (or .::40 bpm in individuals 12 
to 19 years of age); and (3) the absence of orthostatic hypotension (>20 mm 
Hg drop in systolic blood pressure). The symptoms associated with POTS are 
those that occur with standing, such as light-hea dedness and palpitations; not 
associated with particular postures, such as bloating, nausea, dia rrhea , and 
abdominal pain; and systemic, such as fatigue, sleep disturbance, and migraine 
headaches. The standing (or orthostatic) heart rate of individuals with POTS is 
often .::120 bpm and undergoes greater increases in the morning than in the 
evening. The increases in orthostatic heart rate gradually decrease with age and 
not abruptly at age 20. Many patients with POTS faint occasionally, although 
presyncope is much more common. It is important to note that the diagnoses of 
POTS and vasovagal syncope are not mutually exclusive. 

In addition, POTS has been found to overlap with or occur in certain conditions 
such as migra ine, hypermobile Ehlers-Da nlos syndrome (hEDS), mast cell 
activation syndrome (MCAS) or chronic fatigue syndrome (CFS), inappropriate 
tachycardia syndrome and some other forms of orthostatic intolerance such as 
neurocardiogenic syncope [ 43]. Amyloidosis, Sjogren's syndrome, multiple 
sclerosis, mast cell activation disorders and hypermobility syndrome (Ehlers
Danlos syndrome type III) are other diseases a ssociated with or thought to 
cause POTS. This subset of POTS patients commonly reports episodes of 
flushing, urticaria, dyspnea, headache, excessive diuresis, and gastrointestinal 
symptoms such as dia rrhea , nausea, and vomiting, which may be 
accompanied by elevated urine methylhistamine or 11-B-Prostaglandin F2 
excretion or elevation of other mast cell mediators [ 44]. Some researchers have 
suggested that there is a neuropathic basis underlying at least half of patients 
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with POTS and found that about 1 : 7  of patients studied had ganglionic 
acetylcholine receptor antibodies suggesting an autoim mune etiology for this 
proportion of patients with POTS. 

Several mechanisms have been described in patients with POTS, including 
autonomic denervation, hypovolemia, hyperadrenergic stimulation, 
deconditioning, and hypervigilance, which is a carefu l and at times unusual 
focus on bodily sensations. These mechanisms often appear to co-exist in 
patients with POTS. 

The onset of POTS may be precipitated by a typical immunological stressor such 
as viral syndrome (often upper respiratory or gastrointestinal and for example, 
with EBV), physical trauma (such as concussion), menarche, pregnancy, or 
surgery and autoimmunity as with paraneoplastic conditions in  smal l  cel l  lung 
and pancreatic cancers as well as with autoimmune autonomic neuropathy. An 
antecedent history of suspected viral  infection is reported in 20-50% of patients 
[ 45] . The presentation seems to have two patterns - acute onset after one of 
the above triggers or with slowly progressive symptoms over a longer period of 
time [ 46] . Significant symptomatic recovery has been reported by a subset of 
patients, but a majority report chronic symptoms with recurrent exacerbations. 

POTS is now known as one of many possible features of post-acute COVID-19 
syndromes that can develop after SARS-CoV-2 infection.  Whi le the acute 
impacts of COVID-19 were the in itial focus of concern, it is becoming clear that 
in the wake of COVID-19, many patients are developing chronic symptoms that 
have been cal led Long- COVID.  Some of the symptoms and signs include those 
of POTS [47]. Commonly described symptoms of Long-COVID include some 
combination of breath lessness, palpitation, chest discomfort, fatigue, pain, 
cognitive impairment ("brain fog"), sleep disturbance, orthostatic intolerance, 
peripheral neuropathy symptoms (pins and needles, and numbness), abdominal 
d iscomfort, nausea, dia rrhea , joint and muscle pains, symptoms of anxiety or 
depression, skin rashes, sore throat, headache, earache and tinn itus. These 
symptoms, when combined with excessive orthostatic tachycardia, can lead to a 
d iagnosis of POTS post-COVID-19 [47] .  

The United Kingdom National Institute for Health and  Care Excel lence (NICE) 
has defined various symptomatic phases of COVID-19 [48] . These include : 

o "Acute COVID- 19" which includes signs and symptoms up to 4 weeks 
fol lowing onset of i l lness 

o "Ongoing symptomatic COVID- 19" for signs and symptoms of COVID-19 from 
4 to 12 weeks after the onset of i l lness 

o "Post-COVID-19 syndrome" for signs and symptoms that develop during or 
after an infection consistent with COVID- 19, continue for > 12 weeks and are 
not explained by a n  a lternative d iagnosis 

o "Long-COVID"that includes both ongoing symptomatic COVID-19 (from 4 to 
12 weeks) and post-COVID-19 syndrome (12 weeks or more). 

Given that SARS-CoV-2 infection can trigger POTS and other cardiovascular 
dysautonomia's, it has been hypothesized that COVID-19 infection might be a 
potent immune trigger that evokes an autoimmune response in susceptible 
individuals [49 ] .  The post-COVID-19 cardiovascular autonomic dysfunction can 
affect g lobal circulatory control, producing not only a POTS-l ike pattern but also 
tachycardia at rest, blood pressure instabil ity with both hypotension and 
hypertension, and loca l circulatory disorders such as migraine, coronary 
microvascular dysfunction, or Raynaud- l ike symptoms. Microvascular 
dysfunction with inadequate regional microvascular and macrovascular 
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responses, such as vasospasm and circulatory mismatch between local oxygen 
demands and supply, and venous retention leading to pooling and reduced 
venous return after standing, might explain the plethora of symptoms that are 
frequently observed in POTS. There are sparse reports suggesting that 
microvascular dysfunction is an important mechanism of post-COVID-19 
complications. All these dysautonomic phenotypes might coexist, and, more 
importantly, they preferentially affect young and middle-aged women, possibly 
suggesting a genetic predisposition and/or a mechanistic role for sex hormones. 
Of note, POTS is extremely rare among either prepubertal girls or 
postmenopausal women. 

rThere have been reports of POTS in the medical literature, from Japan, Korea, 
and the US, about newonset POTS in previously healthy people who had 
recently received a messenger RNA (mRNA) COVID-19 vaccine. A large cohort 
study [50] identified a possible association between COVID-19 vaccination and 
POTS as well as a much stronger link between SARS-CoV-2 infection and 
POTS. Kwan AC et al. used a retrospective cohort of patients who received at 
least one dose of COVID-19 vaccine in the Cedars-Sinai Health System in US 
from 2020 to 2022, to compare odds of POTS diagnosis identified by 
International Classification of Diseases (ICD) codes in the outpatient 
encounters within 90 days post the first dose of COVID-19 vaccine with odds of 
POTS 90 days pre-vaccination in a sequence symmetry analysis (SSA). Similar 
analyses were conducted for myocarditis, common primary care (CPC) 
diagnoses, and post Dose 2 in the vaccinated cohort and another retrospective 
cohort of patients with SARS-CoV-2 infection .  The authors found the post-
Dose 1 odds of new POTS-a ssociated diagnoses (1.33, 95% confidence 
interval= l.25-1.41) was slightly higher than for CPC diagnoses (odds= l.21, 
950/oCI= 1.18-1.23) in the vaccinated cohort, and post-infection odds of new 
POTS-associated diagnoses (1.52, 950/oCI= l .33-1 .72) was slightly higher than 
that for CPC diagnoses (odds = 1 .40, 950/oCl= l .31-1 .50) in the infected cohort. 

Although this single medical center study identified a slightly elevated risk of 
receiving a POTS dia gnosis after COVID-19 vaccination, the interpretation of the 
results requires caution given the following limitations, and additional studies are 
required to verify the association as the authors recommended. First, the 
primary analysis was restricted to vaccinated persons and consequently may 
have had bias away from the null because people who experienced POTS may 
have delayed or may not have received a COVID-19 vaccine, violating a key 
assumption of the SSA analytic methodology (i.e . ,  the event of interest [POTS] 
does not alter the probability of subsequent exposure [vaccination]). No 
distribution of POTS diagnoses pre- and post-vaccination is presented to 
evaluate. Healthy vaccinee effect, however, was reflected by the also elected 
OR for CPC diagnoses. The authors attempted to address this bias by reporting 
the crude ratio of ORs between POTS diagnosis and CPC diagnosis (1.10, 950/oCI 
1 .03-1.17) .  However, such estimate was likely confounded, and the significance 
was likely driven by the large sample size. Second, the authors acknowledged 
that "the lack of a standard single ICD code for capturing a formal diagnosis of 
POTS can lead to overlap with other medical conditions and variation in the 
application of available ICD codes". Moreover, POTS diagnoses were not fully 
adjudicated and are subject to outcome misclassification, as the author 
mentioned "a significant degree of non-POTS diagnoses were captured within our 
ICD codes". The degree of misclassification pre- and post-vaccination may not 
necessarily be non-differential because diagnostic vigila nee of POTS may be 
intensified after vaccination, biasing the association away from the null; 
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Methods of 
evaluation 

moreover, symptoms associated with common vaccine reactogenicity such 
asfever and fatigue might lead to patient complaints that overlap some POTS 
criteria . Furthermore, it was unclear how "new diagnosis" of POTS was identified 
and whether patients with a previous code related to POTS were included in the 
ana lysis and whether the distribution differed in the pre- and post-vaccination 
events, biasing the association in either direction depending on the distribution of 
prevalent events. Third, the OR estimates and ratios of ORs were crude without 
adjustment for confounding. The confounding distribution, such as risk factors 
for POTS, may be d ifferent in events that occurred pre and post vaccination. 

Fourth, diagnosis of POTS, as noted above, requires a three-month duration 
of symptoms; however, the authors did not confirm this important temporal 
aspect, relying instead on ICD codes that are not specific for POTS and m a y  
only represent acute diagnoses. 

In sum mary, POTS is a chronic multi-system disorder involving the autonomic 
nervous system that is cha racterized by an exaggerated sinus tachycardia, and 
symptoms upon standing. POTS primari ly affects females starting around 
puberty and through their child-bea ring age and is associated with significant 
functional d isabil ity, such as decreased abi l ity to participate in education, 
l imited abil ity to work and generate an income, and decreased quality of life. 
The pathophysiology is incompletely understood, which is l ikely responsible for 
l imited data on effective treatments. Postural tachycardia syndrome ca ses a 
ssocia ted with COVID-19 infection have been reported, a s  wel l as  cases 
occurring after COVID-19 vaccination. 

rrhe Moderna GSDB was queried cumulative to 17 Jun 2023 for valid case 
reports received from HCPs, HAs, consumers, and literature worldwide, for 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, using 
the MedDRA PT of "Postural orthostatic tachycardia syndrome". 

Identified cases were evaluated accord ing to the latest case defin ition presented 
by Vernino et a l . ,  [38] as part of the National Institute of Health Expert 
Consensus meeting of 2019, based on the different previous defin itions by major 
international neurolog ic, autonomic, card iac and pediatric societies [51],  [52], 
[ 41]  as requiring : 

Confirmed: 

• A sustained H R  increment of not less than 30 beats/minute within  10 
min of standing or head-up tilt. For individuals who are 12 to 19 years 
old, the required HR increment is at least 40 beats/minute; and 

• An absence of orthostatic hypotension ( i .e . ,  no sustained systol ic blood 
pressure drop of 20 mmHg or more); and 

• Frequent symptoms of orthostatic intolerance during standing, with 
rapid improvement upon return to a supine position.  Symptoms may 
include l ight-hea dedness, palpitations, tremulousness, generalized 
weakness, blurred vision, and fatigue; and 

• Duration of symptoms for at least 3 months; and 

• Absence of other conditions explaining sinus tachycard ia such as 
anorexia nervosa, primary anxiety disorders, hyperventilation, anemia, 
fever, pain, infection, dehydration, hyperthyroidism, 
pheochromocytoma, use of cardioactive drugs (e.g . ,  sympathomimetics, 
antichol inergics) or severe deconditioning caused by prolonged bed rest. 
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Results : 

Unassessable : A reported event of POTS with insufficient evidence to meet the 
case defin ition .  

Not a Case: Alternative diagnosis for the described events. 

rThe Company causal ity assessment is provided uti l izing the WHO-UMC 
standard ized case causal ity assessment. 

Refer to PSUR Appendix 12 . 15  for additional information, including summary tables of cases and events, 
case evaluations, and additional analyses. 

Cumulatively, through 17 Jun 2023, a tota l of 157 cases (159 events), 105 serious cases (81 serious 
events) with the reported term of POTS have been received for a l l  the elasomeran vaccines, including the 
two bivalents. A tota l of 96 cases were medica l ly confirmed, and no case report noted a fata l outcome. 
The majority of cases involved females (121 cases, 77. 1%) than males (34 cases, 21 .7%); 2 cases 
( 1 . 3%) did not include gender information. Of these, 151  cases were reported for elasomeran (mean age : 
38.5 years old [SD 12 .8] ;  median age : 36 years old [ 16 to 82 years old]) and 3 cases each for 
elasomeran/imelasomeran (mean age 27 years [SD 0];  median age 27 years old) and 
elasomeran/davesomeran (mean age: 44.5  years old [SD 29] ; median age: 44.5  years old [24 to 65 
years old]) .  Of note, a total of 85 events (53.5%) events were reported with insufficient information to 
determinedose number. Most of the events (67; 42.9%) were reported within 7 days after vaccination 
regardless of dose number. 

Case Eva luation was performed according to the case defin ition described above in  the Methods of 
Evaluation section. Causal ity assessment was conducted based on the WHO-UMC causality assessment. 

Out of the 157 cases reported cumulatively as of 17 Jun 2023 : 

• For Elasomeran (151  cases) : 

o There were 12 cases that were considered new onset cases (including one case for 
possible new onset) based on the information provided . Out of those, there were 5 reports 
considered possibly related to the vaccine due to temporal association, as well as the 
absence of other conditions that may explain the symptoms presented by the patients; 
however, some important information was missing including fu l l  c l inical course and 
information on any confirmatory testing that may have been conducted . There were 4 
reports considered un l ikely, two based on a TTO of hours after the 1st dose of elasomeran 
(TTO too short), as well as concurrent medical history of Long- COVID in  two of the 
reports. There were 3 cases that were unassessable based on the lack of important 
information regarding medical h istory, final test results, etc. 

o There were 17 cases that were considered as possible flares of POTS g iven their previous 
medical history of POTS. Out of those, 1 case was considered possibly related to 
vaccination, g iven the recurrence of symptoms the same day after receiving a 3rd dose 
with elasomeran .  In this report, most of the POTS symptoms experienced by the patient 
can also be confounded by expected reactogenicity events l ike nausea, pyrexia, dizziness, 
etc. There were 1 1  reports that were considered unl ikely related to the vaccine given a 
recent history of COVID-19 infection, ongoing Long-COVID, other autoimmune 
conditions, including CFS, Ehlers-Danlos syndrome, among others; a short TTO (same 
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day after vaccination) and concurrent amphetamine use and polypharmacy. There were 
3 reports that were unassessable due to missing important information needed to perform 
causality assessment. The causality in 2 other reports was not applicable as these were 
not representative of true POTS cases based on the available details (one case described 
symptoms likely of anaphylaxis and the other for vaccine reactogenicity). 

o There were 13 reports that were not considered new onset cases based on the description 
of the symptoms, but previous medical history of POTS was missing. Out of those, 3 were 
considered unlikely related to the vaccine due to concurrent medical history that provided 
a more plausible explanation for the occurrence of the reported events, including COVID-
19 infection, Ehlers-Danlos syndrome; one case was diagnosed as an atypical case of 
GBS. In 5 reports, causality was unassessable due to important missing information. The 
causality in 5 other reports was not applicable as these were not true POTS cases. 

o In a further 23 reports, the causality was assessed as unlikely related to the vaccine as 
alternative etiologies were suspected that provide a more plausible explanation of the 
reported events (post/Long-COVID setting, concurrent EBV, RSV other acute viral 
infections, co-morbidities some having known association with POTS, migraine, celiac 
disease, mast cell activation syndrome, concomitant use of lurasidone [orthostatic 
hypotension, tachycardia, syncope, dizziness are listed events; Latuda (lurasidone) 
SmPC], polypharmacy), etc. Few of these cases involved a time to drug intake which 
makes the causal relationship improbable (short TTO, same day of vaccination or delayed 
latency (5 months or more)) or involved a misdiagnosis. 

o There were another 85 cases that were unassessable based on the lack of information 
including medical history, clinical course of the condition, any testing (laboratory or 
diagnostic) conducted, and in some instances dose number and TTO, important to 
establish causal association with the vaccine. 

o The causality in 1 another case was not applicable as this was not a true POTS case 
(hyperthyroidism in a patient with recent chemotherapy). 

• For elasomeran/imelasomeran (3 cases) 

o There were 3 reports, and all were considered unassessable as a case according to the 
case definition as well as causality assessment. One report described a possible flare-up 
of pre-existing POTS, however, the latency information is unknown. Important 
information was missing for all the case reports. 

• For elasomeran/davesomeran (3 cases) 

o There have been 3 reports, which were all considered unassessable as a case according 
to the case definition as well as causality assessment. Important information was missing 
for these case reports. 

There have been no new significant safety findings related to POTS from the ongoing clinical development 
program for elasomeran, elasomeran /imelasomeran and elasomeran/davesomeran. 

Discussion 

Evaluation of cases of reported POTS is presented, cumulative as of 17 Jun 2023, given that the observed 
number of cases were higher than the expected number of cases. In the observed to expected analyses, 
the lower bound of the 95% CI of the rate ratio was > 1 for the 40-49 years and the 50-64 years 
subgroups. Cumulatively, there were 157 cases reports for individuals that had been vaccinated with one 
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or more doses of elasomeran (151 cases; 96%), velasomeran/imelasomeran (3 cases; 2%) and 
elasomeran/davesomeran (3 cases; 2%). 

Postural orthostatic tachycardia syndrome has been found to overlap with or occur in certain conditions 
such as migraine, hypermobile Ehlers-Danlos syndrome, mast cell activation syndrome (MCAS) or CFS, 
inappropriate tachycard ia syndrome and some other forms of orthostatic intolerance such as 
neurocardiogenic syncope. In addition, the onset of POTS may be precipitated by a typical immunological 
stressor such as viral syndrome (often upper respiratory or gastrointestinal and for example, with EBV), 
physical trauma (such as concussion), menarche, pregnancy, or surgery and autoimmunity as with 
paraneoplastic conditions in small cell lung and pancreatic cancers as well as with autoimmune autonomic 
neuropathy. Commonly described symptoms of Long-COVID include some combination of breathlessness, 
palpitation, chest discomfort, fatigue, pain, cognitive impairment ("brain fog"), sleep disturbance, 
orthostatic intolerance, peripheral neuropathy symptoms (pins and needles, and numbness), abdominal 
discomfort, nausea, diarrhea, joint and muscle pains, symptoms of anxiety or depression, skin rashes, 
sore throat, headache, earache, and tinnitus. These symptoms, when combined with excessive orthostatic 
tachycardia, can lead to a diagnosis of POTS post-COVID-19. 

A large number of POTS-related events identified in the GSDB included some of these conditions as part 
of their concurrent medical h istory, including EBV, RSV infections, hypermobile Ehlers-Danlos syndrome, 
CFS, mast cell activation syndrome, as well as recent history of COVID-19 infection as well as diagnosis 
of Long-COVID.  

Based on the total number of doses administered estimated (as of 17 Jun 2023), the reporting rates for 
cases reported as POTS in the GSDB per million doses administered of elasomeran is 0.2 cases; for 
elasomeran/imelasomeran is 0.04 cases and elasomeran/davesomeran is 0.02 cases. There have been no 
reports with a fatal outcome. 

Furthermore, while some cases had a plausible temporal relationship from time of vaccine administration 
to development of reported POTS event, no consistent or independent risk factors were identified in any 
of the cases that could support a causal association with administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information that would 
suggest a possible association between the evaluated events and administration of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in those reports does 
not differ from the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new and potentially 
important safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH considers that 
cases included under the medical topic of POTS, reported in temporal association with the administration 
of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did not raise any new safety issue 
of concern and the information provided does not support evidence of causality between elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran exposure. The MAH will continue to monitor events 
for POTS events using routine surveillance. The benefit-risk evaluation remains positive. 

Rapporteur assessment comment: 

In this PSUR, the MAH has reviewed the item POTS prompted by the observation that the number of 
cases was higher than the expected number of cases for the 40-49 years and the 50-64 years subgroups 
in the O/E analysis (PSUR section 15.3 . 1) 
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It is recognized, that symptoms of POTS are associated with "long COVID" syndromes, suggesting that 
SARS-CoV-2 infection can trigger POTS. A large cohort study (Kwan et al, 2022) identified a possible 
association between (any) COVID-19 vaccination (31% Moderna (mRNA-1273)) and POTS (35% of cases 
Moderna vaccinated) as well as a link between SARS-CoV-2 infection and POTS. Overall, the post
vaccination odds of new POTS-associated diagnoses (n = 4,526, odds = 1.33 (1.25-1 .41), P < 0.001), 
and the post-infection odds of new POTS-associated diagnoses (n = 1,004, odds = 1.52 (1.33-1.72), P < 
0.001) had overlapping confidence intervals. As discussed by the MAH, several study limitations apply. 
This study was already assessed in the previous PSUR#4, the PRAC Rapporteur comment concluding that 
"this study points to the importance of further research and routine pharmacovigilance on POTS, while 
not questioning the importance of COVID-19 vaccination in general nor with elasomeran specifically." 

A cumulative case evaluation as of 17 June 2023 found 157 cases of POTS. Among 151 cases with 
elasomeran, only 6 cases (5 new onset and 1 flare) were - based on temporal association - considered 
WHO-UMC possibly related to vaccination. Among the remaining 145 cases most were considered 
Unassessable, followed by Unlikely, and Not-true cases. No cases were considered Certain or Probable. 

The PRAC Rapporteur has reviewed the 6 cases considered of Possible causality by the MAH (PSUR 
appendix 12.15) : 

:44F, D2, TTO 5d, Serious. Missing key information. "Possible" causality confirmed . 

: 36F, D2, TTO 28d (OBS symptoms initiated "within a few weeks") . Non-serious. 
Causality update by the rapporteur: Unlikely to be attributed to disease or other drugs : WHO-UMC 
causality "Probable". 

: 35M, D3, TTO 0d, Serious. Previous POTS and other vaccine confounding. "Possible" 
causality confirmed. 

: 40M, Non-serious, D1,  TTO 7d, gradually resolved within 5 mo. Literature case, No 
mHx reported. The rapporteur has requested the author to provide supplementary information on the 
medical history. Final evaluation pending. Literature ref. : Park J, Kim S, Lee J, An JY. A case of transient 
POTS following COVID-19 vaccine.  Acta Neurol Belg. 2022; 122 (4) : 1081-3 

: 37F, Non-serious, D1,  TTO 7d, resolving at 1 week. Literature case report. For 
mRNA-1273 (Spikevax), the author "considered POTS 1 week after receiving the first dose of Moderna 
vaccine.) to be related." and "It was concluded that the classification was consistent, and it seemed likely 
that the vaccine caused the event." Literature ref. : Eldokla AM, Numan MT. Postural orthostatic 
tachycardia syndrome after mRNA COVID-19 vaccine. Clin Auton Res. 2022; 32 : 307-1 1  

The MAH argued that "Important information is missing i n  this literature report, including detail 
information on the use of vortioxetine by the patient, as well as duration of the symptoms by the patient. 
For a diagnosis of POTS, the case definition includes having symptoms for more than 3 months and in this 
report such information was not provided. Additionally, her antidepressant medication is labelled for all 
the symptoms the patient manifested ; Testing for SARS-CoV-2 information was not provided, and given 
that this is the first dose of a COVID-19 vaccine, this information is vital for an appropriate causality 
assessment evaluation . "  The MAH's assessment of "Possible" causality is endorsed. 

: 54F, Non-serious, D1,  TTO : few days. The authors reported to their knowledge this 
was the first case worldwide reporting severe Postural tachycardia syndrome (POTS) most likely triggered 
by COVID-19 vaccination with mRNA1273 (Moderna) since no other causes could be detected . The event 
occurred a few days after first dose of mRNA-1273. As reported, multiple analyses were conducted with 
no abnormalities (beside already known celiac disease) and other potential causes of patient condition 
have been ruled out. Literature ref. : Reiner MF, Schmidt D, Saguner AM. Severe postural tachycardia 
syndrome (POTS) in a patient after COVID-19 vaccination with mRNA-1273 (Moderna). Swiss Med Wkly. 
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2022;152(Suppl.260):27S to be substituted with Eur Heart J Case Rep . 2023 Aug 19;7(8):ytad390. doi: 
10.1093/ehjcr/ytad390. eCollection 2023 Aug. 

The MAH stated (at the end of the narrative, PSUR Appendix 12.lSb) that "The company causality for the 
event is assessed as related". However, the WHO-UMC causality category was considered "Possible" as 
opposed to "Probable". This is not in line with the authors conclusion that "The temporal association of 
POTS with COVID-19 vaccination in a previously healthy patient and the lack of evidence of an alternative 
underlying aetiology suggests COVID-19 vaccination is the potential cause of POTS in this patient." 
Consequently, as POTS is found unlikely to be attributed to previous medical history or other drugs, the 
PRAC Rapporteur evaluates the case as WHO-UMC causality "Probable". 

Further 6 cases vaccinated with either elasomeran/imelasomeran (3 cases) or elasomeran/davesomeran 
(3 cases) were all considered Unassessable. 

There have been no new significant safety findings related to POTS from the ongoing clinical development 
program for elasomeran, elasomeran /imelasomeran and elasomeran/davesomeran. No new clinical 
studies on vaccination associated POTS were presented. 

The current evidence associating elasomeran with POTS is considered insufficient at this time. However, 
case reports - including 2 cases considered WHO-UMC causality class "Probable" (see above) - indicate 
that such association may be valid, but further evidence is considered needed. 

It is noted, that two papers concerning POTS have been published after DLP of the present 
PSUR. The MAH is requested to comment on these two papers in the next PSUR and comply 
with appropriate measures based on the cumulative information concerning POTS and 
elasomeran containing vaccines. The papers are as follows: 

- Tv P, Tran TT, Hao HT, Hau NTH, lain N, Reinis A. Postural orthostatic tachycardia syndrome
like symptoms following COVID-19 vaccination:  An overview of clinical literature. Hum 
Antibodies. 2023;31( 1-2) :9-17. doi: 10.3233/HAB-220013. PMID: 37248893; PMCID: 
PMC10357 168. 

- Gomez-Moyano E, Rodriguez-Capitan l, Gaitan Roman D, Reyes Bueno JA, Villalobos Sanchez 
A, Espildora Hernandez F, Gonzalez Angulo GE, Molina Mora Ml, Thurnhofer-Hemsi K, Molina
Ramos AI, Romero-Cuevas M, Jimenez-Navarro M, Pavon-Moron Fl. Postural orthostatic 
tachycardia syndrome and other related dysautonomic disorders after SARS-CoV-2 infection 
and after COVID-19 messenger RNA vaccination. Front Neural. 2023 Aug 16; 14: 1221518. doi: 
10.3389/fneur.2023.1221518. PMID: 37654428; PMCID: PMC10467287. 

2.3.2.7. Subpopulation analysis: children 

Request ITEM 11:  The MAH reported on a 17-year-old serious case with febrile convulsion 
(■■■■■■■•> in the presentation of the youngest babies/children (6 months to 5 years 
of age), which is inconsistent. Furthermore, this case is not included in the annex 1 1.26a and 
annex 1 1.26b (Use in Children (< 18 Years of Old) : Serious Cases During the Reporting Period
Case Evaluations and Case Narratives (All) (elasomeran)). The MAH is requested to clarify this 
discrepancy within the next PSUR. 

MAH Response: 

was evaluated in PBRER #3 (18 Dec 2022 to 18 Jun 2022). The case was received on 
14JUNE2022 just before the datalock point of PBRER #3 and was booked into the GSDB on 21JUNE2022 
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just after the datalock point of PBRER #3 and during the reporting period of PBRER #4 (19 Jun 2022 to 
17 Dec 2022) which led to the case being inadvertently presented in PBRER #4. Furthermore, the 
patient's age was misstated as a 17-year-old female when in fact the patient was a 17-month-old female. 
The MAH regrets the consequent confusion. 

Rapporteur assessment comment: 

Clarification accepted, issue resolved. 

Request ITEM 12: The following three serious cases of elasomeran/davesomeran . 
) are not found in the appendix 1 1.26 (Use in 

children (<18 Years of Old) : Serious cases during the reporting period). The MAH is requested 
to clarify this discrepancy within the next PSUR. 

MAH Response: 

Appendix 11.26 included only the serious cases for the original elasomeran formulation and should have 
included the serious cases for the bivalent elasomeran/davesomeran formulation which were 
inadvertently omitted. The MAH presents these cases below for completeness. 

(WW Identifie : This regulatory authority case 
concerns a 17-year-old female patient with no reported medical history who experienced chest pain 
(reported as medically significant) one day after administration of dose 4 of mRNA-1273.222 bivalent 
vaccine. There was no dyspnea, no palpitation, no fever, or cough. No abnormality was found on 
electrocardiogram and blood work. There is no indication that the patient was admitted to the hospital. 

MAH Comment: Based on the temporal association, this likely represents reactogenicity. 

(WW Identifier : concerns a 14-year-old male with no 
medical history reported, who experienced serious pyrexia and chest pain 1 day after mRNA-1273.222 
vaccination as Dose 4. One day after vaccination, the patient reportedly was admitted for complaints of 
chest pain, chest distress, suspected cardiogenic chest pain with pain index of 8 points. Troponin value 
was slightly elevated on the first day and back to normal values afterward. CPK was elevated at 195 IU/L 
with other labs unremarkable. An EKG was performed and reported as abnormal but actual results were 
not provided. After one day patient was transferred to another hospital and discharged within 3 days with 
chest pain reported as resolved. 

MAH Comment: According to the Brighton Collaboration case definition this case is considered Level 2. 
According to the CDC case definition this case is considered probable, and according to the WHO causality 
assessment this case is considered possible. The report is lacking important information including medical 
history, concomitant medications, actual ECG results. 

(WW Identifier: : concerns a 13-year-old male with no 
medical history reported, who experienced chest pain, dizziness and pyrexia one day after mRNA-
1273.222 vaccination as Dose 3. Laboratory results provided showed normal Troponin and negative D
dimer, but elevated CRP with other lab results unremarkable. EKG was reported as normal. Patient had 
high blood pressure and elevated heart rate and was subsequently discharged. 

MAH Comment: According to the Brighton Collaboration case definition this case is considered Level 5 -
Not a case of myocarditis. According to the CDC case definition this case is considered "Not a case" and 
therefore, WHO causality assessment was not performed. Events reported by the patient more likely 
represent reactogenicity. 

I Rapporteur assessment comment: 
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Subpopulation analysis: Children 

Three cases of children with chest symptoms following administration of elasomeran/davesomeran were 
not previously reported since former reports have only presented cases of myocarditis/pericarditis 
following elasomeran. All three cases occurred in adolescents aged 13 - 17 years. All three experienced 
chest symptoms the day after the vaccination. Dose numbers were 3rd (for one) and 4th (for two). Only 
one case narrative comprises sufficient information to be categorised as myocarditis. One case does not 
meet the criteria for myocarditis but based on provided information pericarditis can neither be confirmed 
nor excluded. The third case only reports chest pain, which is an unspecific symptom. 

The information provided from the three cases is in accordance with the known safety/risk profile for 
elasomeran and does not raise new concerns. 

Issue is resolved. 

Request ITEM 13: In the guidance of assessment and understanding of data the MAH is 
requested to specify within the next PSUR the MAH's definition of a noteworthy report, which 
has been used by the MAH as an argument to present cases. 

MAH Response: 

The MAH acknowledges the lack of precision in the characterization of reports as noteworthy when 
presenting cases. The MAH will present individual pediatric cases in a manner that communicates their 
safety relevance, e.g. containing new and significant safety information. 

Rapporteur assessment comment: 

Clarification accepted, issue resolved. 

2.3.2.8. Requests from previous PSUSA (no 4) (not addressed elsewhere) 

Request ITEM 3 :  Multisystem inflammatory syndrome (MIS-C/MIS-A) 

A. In the current PSUR (#4) the MAH states, that "Cumulatively, through 17 Dec 2022, a total of 
166 cases (167 events) with MIS-related terms have been reported, with 159 serious cases 
(95.8%) and 143 cases medically confirmed. There were 7 cases (4.2%) with fatal outcomes." 
However, in the previous PSUR (#3) it was stated that "Cumulatively, through 18 June 2022, a 
total of 401 cases (426 events) with MIS-related terms have been reported, with 354 cases 
medically confirmed. There were 139 cases (32.6%) with fatal outcomes. The MAH is requested 
with the next PSUR to explain the numerical incompatibility of the two statements. 

MAH Response: The MAH would like to clarify the discrepancy in the number of MIS-related cases 
between PBRER #3 and PBRER #4. For the information provided in PBRER #3, the MAH used a search 
strategy that was requested by the PRAC when the MAH was providing Summary Safety Reports to the 
agency. This search strategy included the following PTs: Multisystem inflammatory syndrome in children, 
Multisystem inflammatory syndrome in adults, Multisystem inflammatory syndrome, Cytokine storm, 
Cytokine release syndrome, Kawasaki's disease, and Systemic inflammatory response syndrome, Multiple 
organ dysfunction syndrome, Toxic shock syndrome, Distributive shock, Hypotensive crisis, Vaccine 
associated enhanced disease, Vaccine associated enhanced respiratory disease, Haemophagocytic 
lymphohistiocytosis, Macrophage activation, Macrophages increased, Septic shock, and Autoinflammatory 
disease. 

For PBRER #4 the MAH returned to the classical search strategy recommended by the Brighton 
Collaboration group, which included the following PTs: Multisystem inflammatory syndrome in children, 
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Multisystem inflammatory syndrome in adults, Multisystem inflammatory syndrome, Multisystem 
inflammatory syndrome in adults [mentioned twice], Multisystem inflammatory syndrome in children 
[mentioned twice], Cytokine storm, Cytokine release syndrome, Kawasaki's disease, and Systemic 
inflammatory response syndrome. 

This change in the search strategy, in which less PTs were included, justify the numerical differences 
between PBRER #3 and PBRER #4. 

Rapporteur assessment comment: 

The MAH has explained that the search strategy for MIS-related cases in PBRER/PSUR#4, as 
recommended by the Brighton Collaboration group, included the PTs Multisystem inflammatory syndrome 
in children, Multisystem inflammatory syndrome in adults, Multisystem inflammatory syndrome, Cytokine 
storm, Cytokine release syndrome, Kawasaki's disease, and Systemic inflammatory response syndrome, 
while the PTs used for PBRER/PSUR#3 MIS search strategy, as requested by the PRAC, included also the 
PTs Multiple organ dysfunction syndrome, Toxic shock syndrome, Distributive shock, Hypotensive crisis, 
Vaccine associated enhanced disease, Vaccine associated enhanced respiratory disease, Haemophagocytic 
lymphohistiocytosis, Macrophage activation, Macrophages increased, Septic shock, and Autoinflammatory 
disease, explaining the numerical differences between PBRER #3 and PBRER #4. 

The MAH states that the search terms used for PSUR #4 are the ones recommended by the Brighton 
Collaboration group. However, it is unclear which exact reference the MAH has used for these search 
terms. In the document "AESI Case Definition Companion Guide - Multisystem Inflammatory Syndrome 
in Children and Adults (MIS-C/A)" by the Brighton Collaboration group, the terms "multisystem 
inflammatory syndrome", "cytokine storm" and "cytokine release syndrome" do not appear in appendix 1 
(diagnostic codes). On the other hand, this appendix lists the MedDRA PTs "sepsis syndrome", 
"haemophagocytic lymphohistiocytosis" and "toxic shock syndrome" which are not used by the MAH. 
Therefore, with the next PSUR the MAH is requested to provide the exact reference from the 
Brighton Collaboration group which the search terms have been based on. Furthermore, the 
MAH is requested to clarify why the MedDRA PTs "sepsis syndrome", "haemophagocytic 
lymphohistiocytosis" and "toxic shock syndrome" are not used. 

Request ITEM 4: Multisystem inflammatory syndrome (MIS-C/MIS-A) 

B. The MAH is requested with the next PSUR to clarify how the case listing criteria differ between 
Appendix 11.lSg: MIS During the Reporting Period BC Criteria Case Evaluations (All) (Booster) 
(elasomeran), and Appendix 11.lSc: MIS During the Reporting Period - Case evaluations (All) 
(Booster) (elasomeran). Appendix 11.l Sg includes 3 cases, while appendix 11.lSc lists 2 cases. 

MAH Response: The MAH acknowledge the confusion with the appendices for MIS titles. 

• Appendix 11.lSc includes only cases reported after booster administration during the reporting 
period (there were 2 cases during the reporting period) 

• Appendix 11.lSg includes the evaluation of all elasomeran cases that fulfilled the BC Level 1-3. 

Appendix 11.lSc title should have been "MIS Cases during the reporting period -case evaluations 
(booster)"; and 11.lSg appendix title should have been "MIS Cases During the reporting period- BC 
(Level 1-3) case evaluations." 

Rapporteur assessment comment: 

Clarification accepted, issue resolved. 

The PRAC Rapporteur trusts that the MAH will do an extra effort to ensure correct headings of all tables in 
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future PSURs, as this kind of confusion may lead to incorrect assessments and is significantly time 
consuming for everyone involved. 

Request ITEM 5: Multisystem inflammatory syndrome (MIS-C/MIS-A) 

C. In the section Subpopulation Analysis of children < 18 years, a MIS-C suspected case is 
referenced by the MAH <••••••• cww Identifier 
However, this case is not included in the MAH's MIS data. The MAH is requested in the next PSUR 
to clarify why this case is not included in the MIS data, and the MAH is also requested to provide 
a detailed assessment of this case within the current procedure, and collect additional data if 
sufficient information is lacking. 

MAH Response: The MAH would like to clarify that it was an oversight not to link the information 
provided in the Children section to the information provided in the MIS evaluation. 

Information on the requested case was already provided to the PRAC during the PBRER #4 procedure. No 
additional information is currently available. 

Rapporteur assessment comment: 

Clarification accepted, issue resolved. 

Request ITEM 10: Single organ cutaneous vasculitis (SOCV) 

Cases of SOCV in patients after Bivalent booster dose of Moderna vaccine targeting SARSCoV2 was 
reported in association with elasomeran/imelasomeran (n=2), but not in recipients of 
elasomeran/davesomeran (n=0). The information provided on the 2 cases did not allow for causality 
evaluation at this time. The MAH is requested to make an extra effort to gather further information 
concerning these two SOCV cases exposed to a Bivalent booster dose of Moderna vaccine targeting SARS
CoV2 and present status and updated information in the next PSUR. 

MAH Response: The cases of elasomeran/imelasomeran, 
and ••••••• were received via health 

authorities. The MAH searched the Regulatory Authority database, and no new updated information was 
available for these cases as of the DLP of this PBRER#5. 

Rapporteur assessment comment: 

Clarification accepted, issue resolved. 

Request ITEM 14: Thrombosis with thrombocytopenia syndrome (TTS) 

Cumulatively, 230 cases (250 events) of TTS and related preferred terms were identified for elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. In total, 194 cases (84.3%) were medically 
confirmed, 224 cases (97.4%) were considered serious and 31 (13.5%) had a fatal outcome. 

In the text, the MAH has written there was 230 cases, 224 events. The number of events is expected to 
be larger than number of cases; the number of events is 250 according to table 16.89, which seems more 
reasonable. The "224" events is expected to be a typo. The MAH is reminded to proof-read text and 
tables before submitting. If the discrepancy is not due to a type, the MAH is requested to provide further 
clarification. 

MAH Response: The MAH would like to clarify that it was indeed a typographical error and apologizes for 
it. The MAH does review and proof-read before submitting the reports. 

I Rapporteur assessment comment: 
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I Clarification accepted, issue resolved. 

2.4. Characterisation of risks 

[Please see PSUR section 16.4 for the MAH's Characterisation of Risks.] 

Rapporteur assessment comment: 

The safety concerns remain unchanged. 

However, in the previous PSUSA procedure and in relation to the important potential risk I.gA_ 
Nephropathy (only included in PSUR Summary of safety concerns), the MAH was requested to include the 
publication by Ma and Xu in the risk characterisation presented in this PSUR. However, it appears that the 
MAH has only discussed the article in PSUR section 16.3 and not in PSUR section 16.4. The Rapporteur 
deems that this article adds value to the risk characterisation as it presents proposed mechanisms of 
action by which COVID-19 vaccination might induce IgA nephropathy. Therefore, the Rapporteur 
reiterates its request. The MAH is requested to include the following publication in the risk 
characterisation of IgA nephropathy in section 16.4 of the next PSUR with special focus on the 
proposed mechanisms of action: 

- Ma Y, Xu G. New-onset IgA nephropathy following COVID-19 vaccination. QJM. 2023 Feb 
14; 1 16( 1):26-39. doi: 10. 1093/qjmed/hcaclSS. 

As noted by the MAH, evaluation of information received during the PSUR reporting interval relating to 
the known important potential risk of IgA nephropathy for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran has not identified any additional clinically relevant new safety information for 
this topic. 

It is noted that in response to the requested re-evaluation of previously assessed cases, one case with 
IgAN in relation to elasomeran was considered of "probable" causality by the MAH and of "possible" 
causality by the Rapporteur. 

Cumulatively, this case is, according to the PRAC Rapporteur's manual review of the PSUR no. 4 Appendix 
11.17b, (at least) the 6th case of IgAN associated with elasomeran assessed by the MAH with "Probable" 
causality, thus reinforcing the importance of continuing surveillance of this issue as previously agreed. 

Concerning the important identified risks myocarditis and pericarditis the following is noted: 

Both myocarditis and pericarditis have been seen following vaccination with elasomeran-containing 
vaccines used for COVID-19 immunisation. Although the aetiology is not fully understood, a main 
hypothesis is that the Spike protein or Spike-Sl protein - which are antigens produced after vaccination 
with the mRNA-vaccine against COVID-19 - are involved in myocarditis as well as in pericarditis when 
these occur as adverse events to the vaccine. 

For both myocarditis and pericarditis, these are reported as very rare cases of adverse events following 
vaccination with elasomeran-containing vaccines, primarily within 14 days following vaccination, mostly 
but not only in younger men, and mostly but not only after the 2nd dose, some cases have required 
intensive care, and fatal cases have been observed. SmPC and PIL have been properly updated according 
to this. The MAH will continue to monitor reported adverse events of myocarditis and/or pericarditis by 
routine and enhanced surveillance activities. 
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3. Benefit evaluation 

Elasomeran is indicated for active immunisation to prevent COVID-19 caused by SARS-CoV-2 in adu lts 
(18 years and above), adolescents ( 12-17  years of age), and chi ldren (6 months of age and older) in the 
EU at the time of DLP of this PSUR. In addition, two bivalent vaccines, elasomeran/imelasomeran, and 
elasomeran/davesomeran, are approved . 

Rapporteur assessment comment: 

There are no new data on efficacy that alters previous assessments which are described in the approved 
product information of Spikevax. 

4. Benefit-risk balance 

Elasomeran is indicated for active immunisation to prevent COVID-19 caused by SARS-CoV-2 in adu lts 
(18 years and above), adolescents ( 12-17  years of age), and chi ldren (6 months of age and older) in the 
EU at the time of DLP of this PSUR. In addition, two bivalent vaccines, elasomeran/imelasomeran, and 
elasomeran/davesomeran, are approved . 

No new sign ificant information that would impact the benefit-risk balance was identified during the 
assessment of the data in this PSUR. 

No new important identified or potential risks were identified in the presented data from the reporting 
interva l .  No new and sign ificant data were presented for the important risks and missing information 
a l ready included in the summary of safety concerns. 

During the reporting interva l, new information concern ing chronic urticaria was identified that warrants an 
amendmend of the PI  for elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran .  

Based on  the presented data in the PSUR, the PRAC Rapporteur concludes that the benefit-risk balance 
remains unchanged for elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran in the 
approved indications. 

5. Rapporteur Request for supplementary information 

5.1. Request no 1: IgA Nephropathy 

The Rapporteur notes that the publ ication by Ma and Xu l ists 1 5  l iterature case reports of IgA 
nephropathy fol lowing vaccination with Moderna's COVID-19 vaccine. These l iterature case reports have 
been publ ished before 10th July 2022 (before the reporting period under review in this PSUSA) and most 
of these cases also appear in Eudravigi lance and they should therefore a l ready have been evaluated by 
the MAH . However, the Rapporteur notes that on these cases the MAH simply states : "[ . . .  ] it should be 
noted that inferences drawn from analyses of these cases, all selected from the literature, may be 
susceptible to publication bias. " As it is unclear whether the MAH has previously evaluated these 
cases or not, within this procedure the MAH is requested to clarify whether the literature case 
reports presented in the article by Ma and Xu have been included in previous evaluations of 
IgA nephropathy. If any of these cases have not previously been evaluated, the MAH should 
present these cases and comment on them within this procedure. 
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5.2. Request no 2: Chronic urticaria 

The signal chronic urticaria was evaluated as a signal in the PSUR #3, however the signal was rejected. 
Based on new information on chronic urticaria the Rapporteur has raised the signal in the current PSUSA 
procedure and provided a cumulative review on chronic urticaria and elasomeran-containing vaccines. 
Based on the cumulative review presenting evidence of at least a possible causal association 
between chronic urticaria and elasomeran-containing vaccines, the MAH is requested within 
this procedure to comment on the update of the product information with chronic urticaria in 
section 4.8 and PL section 4. 

6. MAH responses to Request for supplementary information 

6.1.  MAH's response to request no 1: IgA Nephropathy 

Request: The Rapporteur notes that the publication by Ma and Xu lists 15 literature case reports of IgA 
nephropathy following vaccination with Moderna's COVID-19 vaccine. These literature case reports have 
been published before 10th July 2022 (before the reporting period under review in this PSUSA) and most 
of these cases also appear in Eudravigilance and they should therefore already have been evaluated by 
the MAH. However, the Rapporteur notes that on these cases the MAH simply states: "[ . . .  ] it should be 

noted that inferences drawn from analyses of these cases, all selected from the literature, may be 

susceptible to publication bias. " As it is unclear whether the MAH has previously evaluated these 
cases or not, within this procedure the MAH is requested to clarify whether the literature case 
reports presented in the article by Ma and Xu have been included in previous evaluations of 
IgA nephropathy. If any of these cases have not previously been evaluated, the MAH should 
present these cases and comment on them within this procedure. 

MAH response: 

The MAH would like to confirm that of the 15 literature case reports presented in the Ma and Xu article 
highlighted by PRAC, 13 have been included in previous evaluations of IgAN and are listed below, with 
first author name following Moderna case ID and WWID number : 

(WWID# ) Klomjit 
(WWID# ) Klomjit 
(WWID# ) Anderegg 
(WWID# ) Abramson 
(WWID# ) Park 
(WWID# ) Lim 
(WWID# ) Kudose 
(WWID# ) Kudose 
(WWID# ) Srinivasan 
(WWID# ) Negrea 
(WWID# ) Valenzuela 
(WWID# ) Watanabe 
(WWID# ) Klomjit 

Two cases (see below) have not been included in previous evaluation of IgAN, due to the coding (MedDRA 
terms) used for these two reports. The- case was coded as acute kidney injury (not in HLT 
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Glomeru lonephritis and Nephrotic Syndrome) . The - case was coded as hematuria (also not in  HLT 
GN and NS). 

(WWID# MOD- ) -
This brief 2021 Letter-to-the-Editor publ ication reported a 38-year-old woman d iagnosed with IgAN in 
2019. She had gross hematuria at presentation and was in itially treated for s ix months with 
cyclophosphamide and prednisone, then ren in-angiotensinaldosterone system inhibition.  She had 
persistent microscopic hematuria, and proteinuria of 0.43 g/d in 2020. The patient developed 
reactogenicity symptoms within several hours of the second dose; however, two patients' reactogenicity 
symptoms were combined in the report, so that this patient's specific symptoms are not known. With in 
about a day after the reactogenicity symptoms, the patient noticed gross hematuria that resolved after 3 
days; her proteinuria three weeks after the second dose was 0.40 g/d, lower than the prior year. 

MAH Assessment. There is a temporal association between the flare of IgAN and vaccination in this case. 
Possible triggers to the flare, such as SARS-Covid-19 infection, other infections or other exposures were 
not mentioned or ruled out. In addition, this patient's treatment had been reduced from 
cyclophosphamide and prednisone to reninangiotensin-aldosterone system inh ibition, and that "step
down" in treatment intensity may have played some role in this flare, a lthough the relationsh ip between 
timing of treatment changed and vaccination is unclear. Moreover, treatment with cyclophosphamide is 
not typical for IgAN and may ind icate somewhat refractory disease. Given these factors, WHO Causal ity 
assessment is possible. 

(WWID# ) 
This brief Letter-to-the-Ed itor publ ication reported a 25-year-old female who had been diagnosed with 
IgAN two years prior to vaccination.  She had serum creatin ine of 0.7mg /dL and urine protein  creatin ine 
ratio (UPCR) 1410 mg/g prior to vaccination . Patient was reported as having normal and stable kidney 
function and sub-nephrotic proteinuria without hematuria. Symptom onset was reported as one day after 
dose two of Spikevax, including gross hematuria, mi ld acute kidney injury (sCr 1 .07 mg/dL) and 
worsening of proteinuria (UPCR of 4760 mg/g) .  In three weeks, sCr and UPCR returned to basel ine. 

MAH Assessment. There is a temporal association between the flare of IgAN and vaccination in this case. 
Possible triggers to the flare, such as SARS-Covid-19 infection, other infections or other exposures were 
not mentioned or ru led out. The patient's renal function was reported as normal prior to vaccination; 
however, the sub-nephrotic proteinuria is not normal and indicates active renal pathology prior to 
vaccination .  The natural h istory of IgAN includes relapse and remissions, as was observed in this case 
with the return of sCr and UPCR to basel ine. Given these considerations and the l imited deta ils, WHO 
Causal ity Assessment for this case report is possible. 

Based on the ana lysis of al l safety data available, the MAH considers that these two additional reports do 
not change the benefit risk for Spikevax-conta in ing vaccines, and this information does not substantiate 
evidence of causal ity between exposure to Spikevax vaccines and IgAN . The MAH wi l l  continue to monitor 
events of IgAN using routine survei l lance. 

Rapporteur assessment comment: 

The MAH confirms that 13 out of 15 cases included in the literature reference have previously been 
included in the MAH's evaluation of IgA nephropathy. This is acknowledged . 

The MAH presented information on the 2 cases not previously evaluated ( and -
. Both cases concern IgAN flare up in association with Spikevax vaccination .  The MAH 
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states that the two cases were not included in previous evaluations of IgAN, as the cases were coded as 
haematuria and acute kidney injury, respectively. The Rapporteur notes that the cases do not report 
whether the suspected IgA flare ups have been confirmed with renal biopsy. However, the observed gross 
haematuria in both cases and increased proteinuria in one case could suggest an IgA nephropathy flare 
up. Both cases lacked information on other possible triggers to the flare, however, TTOs were several 
hours/within one day of the second dose of vaccine. Regarding the case by Srinivasan et al., the MAH 
notes that the patient had proteinuria prior to vaccination. The Rapporteur agrees that the patient's urine 
protein creatinine ratio is significantly elevated prior to vaccination which could suggest some degree of 
disease activity before vaccination. The causality assessments were by the MAH considered possible for 
both cases. However, the Rapporteur evaluates both cases as unassessable due to lack of information. 

The information presented from the two cases does not change the current understanding of the PSUR 
important potential risk of IgAN. Routine surveillance should continue. 

Ref: - Ma Y, Xu G. New-onset IgA nephropathy following COVID-19 vaccination. QJM. 2023 Feb 
14;116(1):26-39. doi: 10.1093/qjmed/hcac185 

6.2. MAH's response to request no 2: Chronic urticaria 

Request: 

The signal chronic urticaria was evaluated as a signal in the PSUR #3, however the signal was rejected. 
Based on new information on chronic urticaria the Rapporteur has raised the signal in the current PSUSA 
procedure and provided a cumulative review on chronic urticaria and elasomeran-containing vaccines. 
Based on the cumulative review presenting evidence of at least a possible causal association 
between chronic urticaria and elasomeran-containing vaccines, the MAH is requested within 
this procedure to comment on the update of the product information with chronic urticaria in 
section 4.8 and PL section 4. 

MAH response: 

The ADR term "chronic urticaria" has been added to all 4 products for Spikevax in section 4.8 of the 
Sm PC and section 4 of the PIL as per request from the PRAC. 

Rapporteur assessment comment: 

The MAH agrees to include the ADR "Chronic urticaria" in the SmPC section 4.8 and PIL section 4 with the 
frequency "not known" as proposed by the PRAC Rapporteur. Please see section 3 Recommendations for 
further details. 

Endorsed. 

PRAC PSUR assessment report 
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7. Comments from Member States 

7.1. Member state (MS) (MS1, MS2, MS3, MS4, MSS, MS6) 

We fully endorse the PRAC Rapp assessment report and conclusions for the PSUR of Spikevax/ We fully 
endorse the PRAC Rapporteur's assessment, and have no further comments 

MSS comment : We agree with the Rapp , s proposal to include chronic urticaria to the product information 
as a new ADR with frequency not known. The consistency of data from the spontaneous cases and from 
the literature supported with disproportionality in the databases and the Danish analysis is supportive to 
establish a causal relationship between chronic urticaria and Spikevax. 

Rapporteur assessment comment: 

The full endorsements are appreciated and acknowledged. 

One MS specifically agrees with the PRAC Rapporter's proposal to include chronic urticaria to the product 
information as a new adverse drug reaction with the frequency "not known". 

PRAC PSUR assessment report 
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This Fifth Periodic Safety Update Report (PSUR) (referred to as Periodic Benefit-Risk Evaluation 
Report [PBRER] throughout the report) on SPIKEVAX® (elasomeran or mRNA-1 273,  formerly 
known as Moderna' s COVID-1 9  mRNA Vaccine), SPIKEV AX Bivalent.2 14  Original/BA. I 
(elasomeran/imelasomeran; mRNA-1 273 .214) booster, and SPIKEVAX Bivalent 222 
Original/BA.4/5 (elasomeran/davesomeran; mRNA-1 273 .222) booster was compiled for 
regulatory authorities in the PBRER format detailed in the European Medicines Agency (EMA) 
and the International Council for Harmonization of Technical Requirements for Pharmaceuticals 
for Human Use (ICH) E2C guidelines (Good Pharmacovigilance Practice guideline Module VII 
PSURs, 20 12  and ICH E2C[R2]). This PBRER provides a comprehensive and critical evaluation 
of the benefit-risk profile of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran 
based on review of cumulative safety information with a focus on new safety information from 
available worldwide data sources received during the reporting period. The reporting period for 
this PBRER#5 1s from 1 8  Dec 2022 to 1 7 Jun 2023 .  Currently, the elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran PBRER is on a 6-monthly submission 
schedule based on the European Union (EU) reference dates (EURD) and to stay aligned with the 
EURD, one additional 6-monthly PBRER ( data lock point [DLP] 1 7  Dec 2023) will be submitted, 
then the first yearly PBRER (DLP 1 7  Dec 2024 ), to be followed by further yearly PBRERs. The 
first three PBRERs (PBRER# 1 ,  PBRER#2, and PBRER#3) submitted included the single 
International Nonproprietary Name elasomeran, however, beginning with the PBRER#4, bivalent 
vaccines; elasomeran/imelasomeran, and elasomeran/davesomeran were also included. 

Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran belong to the 
pharmacotherapeutic group "Vaccines, COVID-1 9  Vaccines" with the Anatomical Therapeutic 
Chemical (ATC) code: J07BN0 1 (previously J07BX03). 

Elasomeran is a lipid nanoparticle (LNP)-encapsulated messenger Ribonucleic acid based-vaccine 
against the 20 1 9  novel coronavirus (CoV) (CoV; severe acute respiratory syndrome 
[SARS-Co V-2]). Elasomeran/imelasomeran active substance is mRNA encoding the prefusion 
stabilized spike glycoprotein of original SARS-CoV-2 embedded in LNPs (elasomeran) and 
mRNA encoding the prefusion stabilized spike glycoprotein of SARS-Co V-2 Omicron variant 
(B. 1 . 1 .529) embedded in LNPs (imelasomeran). Elasomeran/davesomeran active substance is 
mRNA encoding the prefusion stabilized spike glycoprotein of original SARS-Co V-2 embedded 
in LNPs (elasomeran) and mRNA encoding the prefusion stabilized spike glycoprotein of 
SARS-Co V-2 Omicron lineages BA.4 and BA.5 (Omicron variants B. 1 . 1 .5 29 .4 and B . 1 . 1 .529.5) 

Confidential: Property of ModernaTx, Inc 3 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEVAX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
ela someran/ da vesomeran) 
PBRER No. 5  

1 8  Dec 2022 to 1 7  Jun 2023 
Page 4 of 526 

embedded in LNPs ( davesomeran). As per Company Core Data Sheet ( CCDS) (v 1 6  .0, dated 03 Jan 
2023 ), elasomeran is authorized as a suspension for injection for active immunization to prevent 
COVID-1 9  caused by SARS-Co V-2 in individuals 6 months of age and older. 
Elasomeran/imelasomeran and elasomeran/davesomeran are indicated for active immunization to 
prevent COVID-19  caused by SARS-Co V-2 in individuals 12  years of age and older who have 
previously received at least a primary vaccination course against COVID-1 9. 

During this reporting period, ModemaTx, Inc. was in pharmacovigilance agreement with 
co-sponsors: GlaxoSmithKline plc (GSK), Sanofi S.A., the Division of Microbiology and 
Infectious Diseases (DMID)/National Institute of Allergy and Infectious Diseases (NIAID), 
National Cancer Institute (NCI), University of California, Los Angeles (UCLA), South Africa 
Medical Research Council (SAMRC), Merck, Sharp and Dohme (MSD), and University of 
Southampton. The agreements began on 1 6  Dec 202 1 (GSK), 2 1  Feb 2020 (Sanofi and 
DMID/NIAID), May 2020 (NCI), 1 5  Mar 2022 (UCLA), 14  Apr 2022 (SAMRC), 02 Dec 2021 
(MSD), and 08 Feb 2022 (University of Southampton). The entities agreed to share all the relevant 
safety data from trials 20-0003, 2 1 -0002, 2 100 12 ,  22-0004 (DMID/NIAID sponsored), 
2 1 7670ZOSTER091 (GSKsponsored), 000 1 1 5  (NCI Sponsored), COVID-19 Version2.0 (UCLA 
sponsored), mRNA1273P508 (SAMRC sponsored), Vl  1 0-9 1 1 -00 and V503-076-00 (MSD 
sponsored), and RHM MED 178 1  (University of Southampton sponsored). 

Elasomeran, is formulated as a dispersion for injection to be supplied in multidose vial and 
dispersion for injection in pre-filled syringe and is administered intramuscularly (IM). 
Elasomeran/imelasomeran is formulated as a dispersion for injection to be supplied in single dose 
vial, multidose vial and single use pre-filled syringe. Elasomeran/davesomeran is formulated as a 
dispersion for injection to be supplied in multidose vial. 

• Elasomeran 0.20 mg/mL dispersion for injection 

Elasomeran is supplied as a multidose vial that contains ten doses of 0.5 mL each or a maximum 
of 20 doses of 0.25 mL each. One dose (0.5 mL) contains 1 00 µg of elasomeran, a COVID-19 
mRNA Vaccine (embedded in LNPs). One dose (0.25 mL) contains 50 µg of elasomeran, a 
COVID-1 9  mRNA Vaccine (embedded in LNPs). 

• Elasomeran 0 . 1 0  mg/mL dispersion for injection and pre-filled syringe 

Elasomeran is supplied as a multidose vial that contains five doses of 0.5 mL each or a maximum 
of ten doses of 0 .25 mL each. One dose (0.5 mL) contains 50 µg of elasomeran, a COVID-19 
mRNA Vaccine (embedded in LNPs). One dose (0.25 mL) contains 25 µg of elasomeran, a 
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COVID-1 9  mRNA Vaccine (embedded in LNPs). It has also been supplied as single use pre-filled 
syringe that contains one dose of 0.5 ml. One dose (0.5 mL) contains 50 µg of elasomeran, a 
COVID-1 9  mRNA Vaccine (embedded in LNPs). 

• Elasomeran/imelasomeran (50 µg/50 µg)/mL dispersion for injection 

Elasomeran/imelasomeran is supplied as a multidose 2.5 mL vial (blue flip-off cap) that contains 
5 doses of 0 .5 mL each and a multidose 5 ml vial containing 1 0  doses of 0.5 mL each. One dose 
(0.5 mL) contains 25 µg of elasomeran and 25 µg of imelasomeran, a COVID-1 9 mRNA Vaccine 
(embedded in LNPs). 

• Elasomeran/imelasomeran 25 µg/25 µg dispersion for injection and pre-filled syringe 

Elasomeran/imelasomeran is supplied as a single dose vial which contains one dose of 0 .5 mL. 
One dose (0.5 mL) contains 25 µg of elasomeran and 25 µgofimelasomeran, a COVID-1 9  mRNA 
Vaccine (embedded in LNPs). It has also been supplied as single use pre-filled syringe that 
contains one dose of 0.5 mL, for single use only. One dose (0.5 mL) contains 25 ug of elasomeran 
and 25 ug of imelasomeran, a COVID-1 9  mRNA Vaccine ( embedded in LNPs ). 

• Elasomeran/davesomeran (50 µg/50 µg)/mL dispersion for injection 

Elasomeran/davesomeran is supplied as a multidose 2 .5 mL vial (blue flip-off cap) containing 
5 doses of 0 .5 mL each. One dose (0.5 mL) contains 25 µg of elasomeran and 25 µg of 
davesomeran, a COVID-1 9  mRNA Vaccine (embedded in LNPs). 

Posology for primary series, a third dose in severely immunocompromised and booster doses for 
elasomeran-containing vaccines is provided in Table 1 . 1  below. 

Table 1 .1 Dosages and description for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran 

Strength Vaccination Age andDose Recommendations Type 
Elasomeran: 0.20 Primary series Individuals 12 years of age 
mg/mL concentration and older 

Ela someran is administered as 
a course of 2 (two) 1 00 µg 
doses (0.5 mL each). It is recommended to administer 
Children 6 through 11  years the second dose 28 days after 
of age the first dose. 
Elasomeranis administered as 
a course of2 (two) 50 µg 
doses (0.25 mL each, 
containing 50 ug mRNA, 
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Strength Vaccination Age and Dose 
Type 

which is half of the primary 
dose for individuals 12 years 
and older). 

Third dose in Individuals 12 years of age 
severely and older 
immunocompromi Ela someran is administered as 
sed course of one dose of 0.5 mL, 

containing 1 00 µg mRNA. 
Children 6 through 11  years 
of age 
Ela someran is administered as 
course of one dose of 0 .25 
mL, containing 50 µg mRNA 

Booster dose Individuals 12 years of age 
and older 
A booster dose of elasomeran 
0.25 mL, containing 50 µg 
mRNA 

Elasomeran 0.10 Primary series* Children 6 years through 1 1  
mg/mL concentration years of age 
and 50 µg dispersion Elasomeranis administered as 
for injection in pre- a course of 2 (two) 50 µg 
filled syringe doses (0.5 mL each, 

containing 50 µg mRNA). 
Children 6 months through 5 
years of age 
Ela someran is administered as 
a course of 2 (two) 25 µg 
doses (0.25 mL each, 
containing25 µgmRNAeach, 
which is half of the primary 
dose for children 6 years 
through 1 1  years of age). 

Third dose in Children 6 years through 1 1  
severely years of age 
immunocompromi Ela someran is administered as 
sedt a course of one dose of 0 .5 

mL, containing 50 µg mRNA 
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Recommendations 

A third dose may be given at 
least 28 days after the second 
dose 

Modema COVID-1 9  Vaccine 
may be used to boost 
individuals 1 2  years of age and 
older who have received a 
primary series with Modema 
COVID-1 9  Vaccine, or a 
primary series comprised of 
another mRNA vaccine or 
adenoviral vector vaccine at 
least 3 months aftercompletion 
of the primary series 
It is recommended to administer 
the second dose 28 days after 
the first dose. 

A third dose may be given at 
least 28 days after the second 
dose 
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Children 6 months through 5 
years of age 
Elasomeranis administered as 
a course of one (one) dose of 
0 .25 mL, containing 25 µg 
mRNA 

Booster dose Individuals 12 years of age 
and older 
A booster dose ofelasomeran, 
0 .5 mL, containing 50 µg 
mRNA 

Elasomeran/imelasom Booster doset Individuals 6 years through 11 
eran (50 pg/50 years of age 
pg)/mL dispersion for Dose is administered as one 
injection dose of 0.25 mL containing 

12.5 ug of elasomeran and 
12.5 ug of imelasomeran. 

Individuals 12 years of age 
and older 
Dose is administered as a 
course of one dose of 0.5 mL, 
containing 25 µg of 
elasomeran and 25 µg of 
imelasomeran 
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Recommendations 

Moderna COVID-1 9  Vaccine 
may be used to boost 
individuals 1 2  years of age and 
older who have received a 
primary series with Moderna 
COVID-1 9  Vaccine, or a 
primary series comprised of 
another mRNA vaccine or 
adenoviral vector vaccine at 
least 3 months after completion 
of the primary series 
There should be an intervalofat 
least 3 months between 
administration of 
elasomeran/imelasomeran and 
the lastpriordose of a COVID-
1 9  vaccine. 
Elasomeran/imelasomeran is 
only indicated for individuals 
who ha vepreviously received at 
least a primary vaccination 
course against COVID-1 9.  
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Elasomeran/davesom Booster doset Individuals 12 years of age 
eran (50 pg/50 and older 
pg)/mL dispersion for Dose is administered as a 
injection course ofonedoseof 0.5 mL, 

containing 25 µg of 
elasomeran and 25 µg of 
davesomeran 
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Recommendations 

There should be an intervalofat 
least 3 months between 
administration of 
elasomeran/ da vesomeran and 
the lastpriordose of a COVID-
1 9  vaccine. 
Elasomeran/davesomeran is 
only indicated for individuals 
who ha vepreviously received at 
least a primary vaccination 
course against COVID-19 .  

*For primary series for individuals 1 2  years o f  age and older, the 0 . 2  mgimL strength vial should b e  used. 
t For the third dose in severely immunocompromised patients 1 2  years of age and older, the 0.2 mgimL strength vial should be 
used. 
i For details on the primary vaccination course for ages 1 2  and above, the 0.2 mgimL strength vial should be used. 

Elasomeran/imelasomeran and elasomeran/davesomeran may be used to boost adults who have 
received a primary series with elasomeran, or a primary series comprised of another mRNA 
vaccine or adenoviral vector vaccine. 

During the reporting period, no ModemaTx, Inc. sponsored clinical trials (CTs) were completed 
and there were a total of 1 2  ModemaTx, Inc. sponsored CTs ongoing (mRNA-1 273-P203, 
mRNA-1273-P204, mRNA-1273-P205 , mRNA-1 273-P30 1 ,  mRNA-1 273-P304, 
mRNA-1273-P305, mRNA-1283-P lOl , mRNA-1283-P20 1 ,  
mRNA-1273-P306, mRNA-1283-P30 1 ,  and mRNA-CRID-00 1 ). 

mRNA-1273-P206, 

Cumulatively, 53 ,983 subjects are estimated to be exposed to either mRNA-1 273, or its variants 
(mRNA-1 273 .35 1 , mRNA-1273.21 1 ,  mRNA-1 273.21 3, mRNA-1 273 .214, mRNA-1273.222, 
mRNA-1273 .617 .2 ,  mRNA-1273.529, mRNA-1 273 .23 1 and mRNA-1 273 .8 15), and participants 
exposed to mRNA-1 273 in conjunction to mRNA-1 283 (including its variants mRNA-1 283.2 1 1) 
or mRNA- 10 1 0  ormRNA-1 345, or co-administration withmRNA-1 0 10 orco-administrationwifu 
mRNA-1 345 in the mRNA clinical developmentprogram sponsored by ModemaTx, Inc. The total 
count of 53 ,983 represents unique subjects (Subjects enrolled in both trials P30 1  and P201 
(Part C)/P205 or in both P204 and P306 and are only counted once in total). 

During the reporting period, 5 ,207 subjects were estimated to be exposed to either mRNA-1273, 
or its variants (mRNA-1 273 .214, mRNA-1273 .222, mRNA-1273 .23 1  andmRNA-1273 .8 1 5), and 
participants exposed to mRNA-1 273 in conjunction mRNA-1 345 or co-administration wi1h 
mRNA-1 345 in the mRNA clinical development program sponsored by ModemaTx, Inc. 
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Till DLP, 1 6,507 subjects were exposed to mRNA-1273 in CTs sponsored by licensing partners. 
Out of 1 6,507 subjects, 1 ,280 subjects were exposed to mRNA-1273 in CTs sponsored by DMID, 
1 ,534 subjects from a CT sponsored by GSK, 1 7 subjects from a CT sponsored by NCI, 1 9  subjects 
from a CT sponsored by UCLA, 1 2,340 subjects from a CT sponsored by SAMRC, 1 ,0 1 2  subjects 
from CTs sponsored by MSD, and 305 subjects from a CT sponsored by University of 
Southampton. Cumulatively, 3 ,290 subjects were enrolled in investigator-initiated trials. 

The International Birth date of elasomeran is 1 8  Dec 2020. The product is currently authorized in 
49 unique countries, regions, and unions/areas for active immunization to prevent COVID-19 
caused by SARS-Co V-2 . First marketing approval for elasomeran/imelasomeran was granted by 
the Medicines and Healthcare products Regulatory Agency for use in the United Kingdom (UK) 
on 1 2  Aug 2022. Elasomeran/davesomeran was granted Emergency Use Authorization (EUA) 
status by the Food and Drug administration on 3 1  Aug 2022 . 

Elasomeran is approved and/or authorized in numerous countries throughout the world for adults 
(2::1 8  years age), adolescents ( 12  to < 1 8  years of age), and children (6 months to < 1 2  years of age) 
as a two dose primary series. Additionally, approvals and/or authorizations for third doses in 
special populations ( e.g. , immunocompromised) and/or as a booster dose, including authorization 
for two bivalent vaccines ( elasomeran/imelasomeran and elasomeran/davesomeran continue to 
expand. 

Cumulatively, at the end of the reporting period, 1 7  Jun 2023,  a total of 1 ,664,690,323 doses of 
elasomeran ( original and bivalents including elasomeran/imelasomeran and 
elasomeran/davesomeran) were delivered to 9 1  countries and an estimated total of 
978,005,565 doses of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran had 
been administered. Out of 1 ,664,690,323 doses, 1 ,3 1 8, 1 83,956 were elasomeran doses that had 
been distributed to 9 1  countries and an estimated total of 77 4,433,074 doses had been administered 
cumulatively. A total of 1 28,997,293 booster doses of elasomeran/imelasomeran had been 
distributed to 42 countries and an estimated total of 70,948,5 1 1  doses had been administered. A 
total of 2 1 7,509,074 booster doses of elasomeran/davesomeran had been distributed to 
4 1  countries and an estimated total of 1 1 9,629,99 1 doses had been administered. 

In this reporting period, between 1 8  Dec 2022 to 1 7  Jun 2023, a total of 1 1 0,940,854 doses of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran) had been distributed and an 
estimated total of 65 , 1 77,752 doses had been administered. Out of 1 1 0,940,854 doses, 
2,594,240 were elasomeran doses which were distributed and estimate of 1 ,524, 1 16 elasomeran 
doses were administered. 
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The cumulative evidence on the safety and efficacy forelasomeran, elasomeran/imelasomeranand 
elasomeran/davesomeran fully supports the indication as described in the Reference Safety 
Information (RSI), authorized as a suspension for injection for active immunizations to prevent 
COVID-1 9  caused by SARS-Co V-2 in individuals six months of age and older. Clinical trial data 
and the results of the post-authorization non-interventional studies conducted to date support 1he 
positive safety and efficacy profile of mRNA-1 273 . 

During the reporting period, the following safety-related action was taken by ModemaTx, Inc :  

A Spikevax Risk management plan version 7 .0 was submitted during the reporting period along 
with PBRER#4 within procedure European Medicine Evaluation Agency (EMEA)/H/C/Periodic 
Safety Update Single Assessment (PSUSA)/000 1 0897/2022 12  to propose removal of the 
following safety concerns: 

• Important potential risk: Vaccine-associated enhanced disease (VAED) including 
Vaccine associated enhanced respiratory disease (VAERD). 

• Missing information: Use in immunocompromised subjects, Interaction with other 
vaccines, Use in frail subjects with unstable health conditions and co-morbidities ( e.g. 
chronic obstructive pulmonary disease, diabetes, chronic neurological disease, 
cardiovascular disorders) and Use in subjects with autoimmune or inflammatory 
disorders. 

The RSI for elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran in effect at the 
end of the reporting period (DLP 1 7  Jun 2023) and used for this report is the CCDS vl  6.0 (dated 
03 Jan 2023). During this reporting period, the RSI (CCDS) was updated from vl  5 .0  (dated 
1 5  Nov 2022) to v 1 6.0 ( dated 03 Jan 2023) and safety-related changes included addition of 
elasomeran/davesomeran adverse drug reaction details in Section 4.8 and addition of 
elasomeran/imelasomeran D9 1 persistence data and elasomeran/davesomeran clinical data. 

During the reporting period of this PBRER, four ( 4) signals; Amenorrhea (re-evaluation), 
Pemphigus and pemphigoid, Diarrhea (re-evaluation) and Idiopathic inflammatory 
myopathy/Myositis were closed as refuted by the marketing Authorization Holder (MAH). fu 
addition, two (2) signals, IgA nephropathy flare-up and Sensorineural hearing loss were ongoing 
at the DLP of the reporting period. 

The important identified and potential risks as per Risk Management Plan version 6.3 dated 
1 5  Dec 2022 are: 
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• V AED including vaccine-associated enhanced respiratory disease (V AERD). 

Examination of the data contained within this report supports the conclusion that the overall 
benefit-risk balance for elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran 
continues to be positive and remains unchanged. 
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This Fifth Periodic Safety Update Report (PSUR) (referred to Periodic Benefit-Risk Evaluation 
Report [PBRER] throughout the report) on SPIKEV AX® ( elasomeran or mRNA-1273, formerly 
known as Moderna' s COVID-1 9  mRNA Vaccine), SPIKEV AX Bivalent.2 14 Original/BA. I 
(elasomeran/imelasomeran; mRNA-1273.214) booster, and SPIKEV AX Bivalent.222 
Original/BA.4/5 (elasomeran/davesomeran; mRNA-1273 .222) booster was compiled for 
regulatory authorities in the PBRER format detailed in the European Medicines Agency (EMA) 
and the International Council for Harmonization of Technical Requirements for Pharmaceuticals 
for Human Use (ICH)-E2C guidelines (Good Pharmacovigilance Practice guideline Module VII 
PSURs, 20 12  and ICH-E2C[R2 ]). This PBRER provides a comprehensive and critical evaluation 
of the benefit-risk profile of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran 
based on review of cumulative safety information with a focus on new safety information from 
available worldwide data sources received during the reporting period. The reporting period for 
this PBRER#5 1s from 1 8  Dec 2022 to 1 7  Jun 2023 .  Currently, the elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran PBRER is on a 6-monthly submission 
schedule based on the European Union (EU) reference dates (EURD) and to stay aligned with the 
EURD, one additional 6-monthly PBRER ( data lock point [DLP] 1 7  Dec 2023) will be submitted, 
then the first yearly PBRER (DLP 1 7  Dec 2024 ), to be followed by further yearly PBRERs. The 
first three PBRERs (PBRER# 1 ,  PBRER#2 and PBRER#3) submitted included the single 
International Nonproprietary Name elasomeran, however, beginning with the PBRER#4, bivalent 
vaccines; elasomeran/imelasomeran, and elasomeran/davesomeran were also included. 

The international birth date (IBD) of elasomeran is 1 8  Dec 2020, the date of the first marketing 
approval in any country in the world. The product is currently authorized in 49 unique countries, 
regions, and unions/areas for active immunization to prevent COVID-1 9  caused by severe acute 
respiratory syndrome (SARS)-Co V-2 . First authorization approval for elasomeran/imelasomeran 
was granted by the Medicines and Healthcare products Regulatory Agency (MHRA) for the United 
Kingdom (UK) on 12  Aug 2022, and elasomeran/davesomeran was granted Emergency Use 
Authorization (EUA) status by US Food and Drug Administration (US FDA) on 3 1  Aug 2022 . 

Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran belong to the 
pharmacotherapeutic group "Vaccines, COVID-19  Vaccines" and has Anatomical Therapeutic 
Chemical (ATC) code: J07BN0 1 (previously J07BX03). 

Elasomeran is a lipid nanoparticle (LNP)-encapsulated messenger Ribonucleic acid-based vaccine 
against the 20 1 9 novel coronavirus(Co V) (CoV; SARS-CoV-2). Asper Company Core Data Sheet 
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(CCDS) (v1 6.0, dated 03 Jan 2023), elasomeran is authorized as a suspension for injection for 
active immunization to prevent COVID-19  caused by SARS-Co V-2 in individuals six months of 
age and older. Elasomeran/imelasomeran and elasomeran/davesomeran are indicated for active 
immunization to prevent COVID-1 9  caused by SARS-Co V-2 in individuals 12  years of age and 
older who have previously received at least a primary vaccination course against COVID-1 9. 

Elasomeran is Single-stranded, 5 '-capped messenger Ribonucleic acid (RNA) (mRNA) produced 
using a cell-free in vitro transcription from the corresponding Deoxyribonucleic acid templates, 
encoding the full-length Spike protein of SARSCo V2, modified to introduce two proline residues 
to stabilize the S-protein into a prefusion conformation (S-2P). Elasomeran consists of an mRNA 
drug substance that is manufactured with LNPs composed of four lipids: heptadecan-9-yl 
8((2hydroxyethyl) (6-oxo-6-(undecyloxy) hexyl) amino) octanoate (SM-102); cholestero� 
1 ,2distearoyl-sn-glycero-3 -phosphocholine (DSPC); and one monomethoxypolyethyleneglycol 
2,3dimyristylglycerol with polyethylene glycol of average molecular weight 2000 
(PEG2000DMG). Imelasomeran contains mRNA, 5 '-capped, encoding a full length, 
codonoptimized prefusion stabilized conformation variant (K983P and V984P) of the SARSCoV-
2 spike (S) glycoprotein ( Omicron variant, B . 1 . 1 .5 29 ). Davesomeran is a single-stranded, 5 'capped 
messenger RNA (mRNA) produced using a cell-free in vitro transcription from the corresponding 
Deoxyribonucleic acid templates, encoding the viral spike (S) protein of SARS-Co V-2 (Omicron 
BA.4-5). The Sproteins of the SARS-Co V-2 Omicron variant lineages BA.4 and BA.5 are 
identical. 

For the ongoing clinical trial, mRNA-1273 -P205 ,  a new study arm J was introduced which 
included two new variants i.e., mRNA-1273.8 15 andmRNA-1273 .231 . These 2 newvariants were 
only used for study mRNA-1273-P205. mRNA-1273.81 5 contains CX-038839, the monovalent 
mRNA that encodes for the S-2P of the SARS-Co V-2 Omicron subvariants XBB. l .5/XBB. 1 .9.1 .  
mRNA-1273 .23 1 contains CX-034476, the mRNA that encodes for the S-2P ofthe SARS-CoV-2 
B. 1 . 1 .529 Omicron subvariants BA.4/BA.5, and CX-038839, themRNA that encodes for the S-2P 
of the SARS-CoV-2 subvariantsXBB. l .5/XBB. 1 .9 . 1 .  The formulatedmRNA inmRNA-1273.231 
are mixed in a 1 : 1  ratio. BothmRNA-1273 .81 5 andmRNA-1273.23 1 consist ofmRNA formulated 
in a mixture of four lipids common to the Sponsor's mRNA vaccine platform: SM-102, 
cholesterol, DSPC, and PEG2000-DMG. mRNA-1273 .23 1 and mRNA-1273.8 15 injections will 
be provided as a sterile liquid for injection, white to off-white dispersion in appearance, at a 
concentration of 0 . 1  mg/mL in 20 mM Tris buffer containing 87 mg/mL sucrose and 2 . 1  mM 
acetate at pH 7 .5 .  mRNA-1273 .8 15 and mRNA-1273 .23 1 will be administered at a 50 µg dose 
level. Doses will be administered by Intramuscular (IM) injection according to the procedures 
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specified in the mRNA-1 273-P205 Pharmacy Manual. Preferably, the vaccine should be 
administered into the nondominant arm. 

Elasomeran/imelasomeran is formulated as a dispersion for injection to be supplied in single dose 
vial, multidose vial and single use pre-filled syringe. Elasomeran/davesomeran is formulated as a 
dispersion for injection to be supplied in multidose vial. 

• Elasomeran 0.20 mg,'mL dispersion for injection 

Elasomeran is supplied as a multidose vial that contains ten doses of 0.5 mL each or a maximum 
of 20 doses of 0.25 mL each. One dose (0.5 mL) contains 1 00 µg of elasomeran, a COVID-19 
mRNA Vaccine (embedded in LNPs). One dose (0.25 mL) contains 50 µg of elasomeran, a 
COVID-1 9  mRNA Vaccine ( embedded in LNPs ). 

• Elasomeran 0. 1 0  mg,'mL dispersion for injection and pre-filled syringe 

Elasomeran is supplied as a multidose vial that contains five doses of 0.5 mL each or a maximum 
of ten doses of 0.25 mL each. One dose (0.5 mL) contains 50 µg of elasomeran, a COVID-19 
mRNA Vaccine (embedded in LNPs). One dose (0.25 mL) contains 25 µg of elasomeran, a 
COVID-1 9  mRNA Vaccine ( embedded in LNPs ). It has also been supplied as single use pre-filled 
syringe that contains one dose of 0.5 ml. One dose (0.5 mL) contains 50 µg of elasomeran, a 
COVID-1 9  mRNA Vaccine ( embedded in LNPs ). 

• Elasomeran/imelasomeran (50 µg,'50 µg)/mL dispersion for injection 

Elasomeran/davesomeran is supplied as a multidose 2.5 mL vial (blue flip-off cap) that contains 
5 doses of 0 .5 mL each and a multidose 5 ml vial containing 1 0  doses of 0.5 mL each. One dose 
(0 .5 mL) contains 25 µg of elasomeran and 25 µg of imelasomeran, a COVID-1 9 mRNA Vaccine 
( embedded in LNPs ). 

• Elasomeran/imelasomeran 25 µg,'25 µg dispersion for injection and pre-filled syringe 

Elasomeran/davesomeran is supplied as a single use pre-filled syringe which contains one dose of 
0 .5 mL. One dose (0.5 mL) contains 25 µgofelasomeran and25 µgofimelasomeran, a COVID-19 
mRNA Vaccine ( embedded in LNPs ). It has also been supplied as single use pre-filled syringe that 
contains 1 dose of 0.5 mL, for single use only. One dose (0 .5 mL) contains 25 ug of elasomeran 
and 25 ug of imelasomeran, a COVID-1 9  mRNA Vaccine ( embedded in LNPs ). 
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• Elasomeran/davesomeran (50 µg/50 µg)/mL dispersion for injection 

Elasomeran/davesomeran is supplied as a multidose 2 .5 mL vial (blue flip-off cap) containing 
5 doses of 0 .5 mL each. One dose (0.5 mL) contains 25 µg of elasomeran and 25 µg of 
davesomeran, a COVID-1 9  mRNA Vaccine ( embedded in LNPs ). 

Posology for primary series, a third dose in severely immunocompromised and booster doses for 
elasomeran-containing vaccines is provided in below Table 1 . 1 .  

Table 1 .1 Dosages and description for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran 

Strength Vaccination Age and Dose Recommendations Type 
Elasomeran 0.20 Primary series Individuals 12 years of age and It is recommended to 
mg/mL older administertheseconddose 28 
concentration Elasomeran is administered as a days after the first dose. 

course of 2 (two) 1 00 µg doses 
(0.5 mL each). 
Children 6 through 11  years of 
age 
Elasomeran is administered as a 
course of 2 (two) 50 µg doses 
(0.25 mL each, containing 50 µg 
mRNA, which is half of the 
primary dose for individuals 12  
years and older). 

Third dose in Individuals 12 years of age and A third dose may be given at 
severely older least 28 days after the second 
immunocompromi Elasomeran is administered as dose. 
sed course of one dose of 0.5 mL, 

containing 1 00 µg mRNA. 
Children 6 through 11  years of 
age 
Elasomeran is administered as a 
course of one dose of 0.25 mL, 
containing 50 µg mRNA. 

Booster dose Individuals 12 years of age and Moderna COVID-19 Vaccine 
older may be used to boost 
A booster dose of elasomeran individuals 12  years of age 
0 .25 mL, containing 50 µg and older who have received a 
mRNA. primary series with Modema 

COVID-1 9  Vaccine, or a 
primary series comprised of 
another mRNA vaccine or 
adenoviral vector vaccine at 
least 3 months after 
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Strength Vaccination Age and Dose 
Type 

Elasomeran 0.10 Primary series 
• 

Children 6 years through 1 1  
mg/mL years of age 
concentration and Elasomeran is administered as a 
50 µg dispersion for course of 2 (two) 50 µg doses 
injection in pre- (0.5 mL each, containing 50 µg 
filled syringe mRNA). 

Children 6 months through 5 
years of age 
Elasomeran is administered as a 
course of 2 (two) 25 µg doses 
(0.25 mL each, containing 25 µg 
mRNAeach, which is half of the 
primary dose for children 6 years 
through 1 1  years of age). 

Third dose in Children 6 years through 1 1  
severely years of age 
immunocompromi Elasomeran is administered as a 
sedt course of one dose of 0.5 mL, 

containing 50 µg mRNA. 
Children 6 months through 5 
years of age 
Elasomeran is administered as a 
course ofone (one) dose of 0.25 
mL, containing 25 µg mRNA. 

Booster dose Individuals 12 years of age and 
older 
A booster dose of elasomeran, 
0 .5 mL, containing50 µgmRNA. 

Elasomeran/imelaso Booster doset Individuals 6 years through 11  
meran (50 µg/50 years of age 
µg)/mL dispersion Dose is administered as one dose 
for injection of0.25 mL containing 12.5 ug of 

elasomeran and 12.5 ug of 
imelasomeran. 
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Recommendations 

completion of the primary 
series . 
It is recommended to 
administertheseconddose 28 
days after the first dose. 

A third dose may be given at 
least28 days after the second 
dose. 

Moderna COVlD-19 Vaccine 
may be used to boost 
individuals 12  years of age 
and older who have received a 
primary series with Modema 
COVlD-1 9  Vaccine, or a 
primary series comprised of 
another mRNA vaccine or 
adenoviral vector vaccine at 
least 3 months after 
completion of the primary 
senes. 
There should be an interval of 
at least 3 months between 
administration of 
ela someran/imelasomeran and 
the last prior dose of a 
COVlD-1 9  vaccine. 
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Individuals 12 years of age and 
older 
Dose is administered as a course 
of one dose of0.5 mL, containing 
25 µg ofelasomeranand25 µg of 
imela someran. 

Elasomeran/daveso Booster dosei Individuals 12 years of age and 
meran (50 µg/50 older 
µg)/mL dispersion Dose is administered as a course 
for injection of one dose of0.5 mL, containing 

25 µg of elasomeranand25 µg of 
davesomeran. 
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Recommendations 

Ela someran/imela someran is 
only indicated for individuals 
who ha vepreviously received 
at least a primary vaccination 
course against COVID-19 .  

There should be  an interval of 
at least 3 months between 
administration of 
ela someran/davesomeran and 
the last prior dose of a 
COVID-1 9  vaccine. 
Elasomeran/davesomeran is 
only indicated for individuals 
who ha vepreviously received 
at least a primary vaccination 
course against COVID-19 .  

*For primary series for individuals 1 2  years o f  age and older, the 0.2 mgimL strength vial should b e  used. 
tFor the third dose in severely immunocompromised patients 12 years of age and older, the 0.2 mgimL strength vial should be 
used. 
t For details on the primary vaccination course for ages 1 2  and above, the 0.2 mgimL strength vial should be used. 

Elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran may be used to boost adults 
who have received a primary series with elasomeran, or a primary series comprised of another 
mRNA vaccine or adenoviral vector vaccine. 

The mRNA drug substance in mRNA-1 273 1s chemically similar to naturally occurrmg 
mammalian mRNA with the exception that the uridine nucleoside normally present in mammalian 
mRNA is fully replaced with N-methyl-pseudouridine, a naturally occurring pyrimidine base 
present in mammalian transfer RNAs [ 1 ,2] .  This nucleoside is included in mRNA-1 273 drug 
substance in place of the normal uridine base to minimize the indiscriminate recognition of the 
mRNA-12 7 3 by pa tho gen-associatedmo lecularpattem receptors (e.g., toll-like receptors) [3] .  The 
cap structure used in the mRNA is identical to the natural mammalian Cap one structure [ 4,5] and 
is presented in Figure 1 - 1  below. 

Figure 1-1 mRNA 1273 COVID-19 Vaccine Cap 1 mRNA structure 

Cap S' UTR Coding region 3' UTR PolyA tail 

5' 3' 

Abbreviations: mRNA. messenger RNA: Poly A. polyadenylated: UTK untranslated region. 
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Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, contain mRNA 
encapsulated in LNPs. The mRNA encodes for the full length SARS-Co V-2 spike protein modified 
with two pro line substitutions within the heptad repeat one domain (S-2P) to stabilize the spike 
protein and is immunogenic against the Wuhan-Hu-I (D614) isolate and all key emerging variants 
tested, including B. 1 . 1 .7, B. 1 .35 1 ,  BA. I (Omicron variant B. 1 . 1 .529), BA.2, BA.4, and BA.5 
(Omicron variants B.1 . 1 .529.4 and B. 1 . 1 .529 .5). After IM injection, cells at the injection site and 
the associated draining lymph nodes take up the LNP, effectively delivering the mRNA sequence 
into cells for translation into viral protein. The delivered mRNA does notenterthe cellular nucleus 
or interact with the genome, is nonreplicating, and is expressed transiently mainly by dendritic 
cells and subcapsular sinus macrophages. The expressed, membrane-bound spike protein of 
SARS-Co V-2 is then recognized by immune cells as a foreign antigen. This elicits both T-cell and 
B-cell responses to generate neutralizing antibodies, which may contribute to protection against 
COVID- 1 9. 

A modified, variant-matched bivalent COVID-1 9mRNA vaccine has been developed that contains 
equal amounts of two mRNAs that encode for the Spike protein of the ancestral SARS-Co V-2 
(Wuhan-Hu-1 ) and an antigenic ally divergent variant of concern ( elasomeran/imelasomeran ), each 
encapsulated into individual LNPs, and co-formulated into a single drug product (elasomeran 
bivalent). After delivery, both mRNAs are delivered to cells in the body where the two distinct 
spike protomers, each of which represents one of the three components of the spike trimer, are 
expressed. After expression these spike protomers assemble into the spike trimer and bo1h 
homotrimers as wellheterotrimers (mixed protomers from the Wuhan spike and the Variant spike), 
form. The inclusion of both the original and the variant spikes in the vaccine are intended to 
broaden immunity. 

Below are the target variants for the various mRNA-1273 vaccines used in the clinical 
development program (See Table 1 .2). 

Table 1 .2 Variants and WHO labels for mRNA-1273 

Suffix Variants 

mRNA-1273.35 1  Beta 

mRNA-1273.6 1 7.2 Delta 

mRNA-1273.2 1 1  Bivalent: 1 : 1  ratio of prototype and beta (.3 5 1 )  

mRNA-1273.2 1 3  Bivalent: 1 :  1 ratio o f  beta (.35 1 )  and delta (.6 1 7) 

mRNA-1273.2 14  Bivalent: 1 :  1 ratio of  prototype and omicron BA.I (.529) 
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mRNA-1273.222 Bivalent: 2 mRNAs: CS-0233 14  and CX-034476 

mRNA-1273.529 Omicron BA.1 

mRNA-1273.8 1 5  B . 1 .35 1  lineage S variant 

nRNA-1273 .23 1 1 .5 sub lineage of SARS-Co V-2 

Note: The original 1273 vaccine, targeting the Wuhan strain is referred to as prototype. 

The expressed Spike protein of SARS-CoV-2 is then recognized by immune cells as a foreign 
antigen which elicits both T-cell and B-cell responses. The immune response to the Spike protein 
results in functional antibody and T-cell responses and in the generation of memory immune cell 
populations. 

Further details on mechanism of action, indications, pharmaceutical forms, and instructions for 
use are presented in the CCDS for elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran (current v l 6  dated 03 Jan 2023) in Appendix 1 .  

2. WORLDWIDE MARKETING APPROVAL STATUS 

The IBD of elasomeran is 1 8  Dec 2020. The product is currently authorized in 49 unique countries, 
regions, and unions/areas for active immunization to prevent COVID-1 9  caused by SARS-Co V-2. 
First marketing approval for elasomeran/imelasomeran was granted by the MHRA for use in the 
UK on 1 2  Aug 2022 . Elasomeran/davesomeran was granted EUA status by Food and Drug 
administration on 3 1  Aug 2022. 

Elasomeran is approved and/or authorized in numerous countries throughout the world for adults 
(�1 8  years age), adolescents ( 12  to < 1 8  years of age), and children (6 months to < 1 2  years of age) 
as a two dose primary series. Additionally, approvals and/or authorizations for third doses in 
special populations (e.g. ,  immunocompromised) and/or as a booster dose, including authorization 
for two bivalent vaccines ( elasomeran/imelasomeran and elasomeran/davesomeran) continue to 
expand. 

Cumulative information on marketing authorizations in all countries and approval dates are 
provided in Appendix 2 .  

Table 2.1 Worldwide Marketing Authorizations 

List of Authorizations Link to Table 

Use in adults aged 1 8  years and older (primary series) Table 20.1 
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List of Authorizations Link to Table 

Use in adolescents aged 12  to < 1 8  years (primary series), Table 20.2 

Use in for ages 6 to <12-year-old pediatrics indication (primary series) Table 20.3 

Use in 6 months to < 6-year-old indication (pediatrics) Table 20.4 

Use as a booster indication in adults (50 ug) Table 20.5 

Use as a booster indication in adolescents (50 ug) Table 20.6 

Third dose in immunocompromised patients Table 20.7 

Elasomeran/imelasomeran booster indication for adults aged 1 8  years and older Table 20.8 

Elasomeran/imelasomeran booster indication for adolescents aged 12 to <1 8 years Table 20.9 

Elasomeran/imelasomeran boosterindication forthe 6 years to <12-year-old (pediatrics) Table 20.1 0  

Elasomeran/davesomeran booster indication for adults aged 1 8  years and older Table 20.1 1 
Elasomeran/davesomeran booster indication for use in adolescents aged 12  to <18 years Table 20.12 
of age 

Elasomeran/davesomeran booster indication forthe 6 years to <12-year-old (pediatrics) Table 20.1 3  

Elasomeran/davesomeran booster indication for the 6 months to <6-year-old Table 20.14 

Elasomeran/davesomeran Booster Adults 1 8+ Table 20.1 5  

Elasomeran/davesomeran Booster Adults 1 8+ Booster 12  to <1 8-Years of  Age Table 20.1 6  
(Adolescents) 

Elasomeran/davesomeran Booster 6 to < 12-Year-Old Indication (Pediatrics) Table 20.1 7  

Elasomeran/davesomeran Booster Indication 6 months to < 6-Year-Old Table 20.1 8  

3 .  ACTIONS TAKEN IN THE REPORTING INTERVAL FOR SAFETY REASONS 

During the reporting period, the following safety-related action was taken by ModemaTx, Inc : 

A Spikevax Risk Management Plan (RMP) version 7 .0 was submitted during the reporting period 
along with PBRER#4 within procedure European Medicine Evaluation Agency 
(EMEA)/H/C/Periodic Safety Update Single Assessment (PSUSA)/000 1 0897/202212  to propose 
removal of the following safety concerns: 

• Important potential risk: Vaccine-associated enhanced disease (V AED) including Vaccine 
associated enhanced respiratory disease (V AERO). 

• Missing information: Use in immunocompromised subjects, Interaction with other 
vaccines, Use in frail subjects with unstable health conditions and co-morbidities (e.g 
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chronic obstructive pulmonary disease (COPD), diabetes, chronic neurological disease, 
cardiovascular disorders) and Use in subjects with autoimmune or inflammatory disorders. 

The evaluation of the PBRER#4 was still ongoing at the end of the reporting period. 

4. CHANGES TO REFERENCE SAFETY INFORMATION 

The Reference Safety Information (RSI) for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran in effect at the end of the reporting period (DLP 1 7 Jun 2023) and used 
for this report is the CCDS v1 6.0 (dated 03 Jan 2023). This CCDS was used to assess listedness 
of adverse reactions (ARs), risks in risk sections, and to support benefit-risk evaluation in this 
report. The RSI contains a complete review of the safety profile for the product. This document is 
provided in Appendix 1 .  

During this reporting period, the RSI (CCDS) was updated from v 15 .0 (dated 1 5  Nov 2022) to 
v1 6.0 (dated 03 Jan 2023). The safety-related changes are summarized below in Table 4. 1 .  

Table 4.1 CCDS safety-related changes during the reporting period 

Version Date Summary of changes 
1 6 .0 03 Jan 2023 Section4.8,Additionof elasomeran/davesomeran Adverse drug reaction 

details. 
Section 5.1,Additionof elasomeran/imelasomeran D91 persistence data and 
elasomeran/da vesomeran clinical data 

5. ESTIMATED EXPOSURE AND USE PATTERNS 

5.1. Cumulative Subject Exposure in Clinical Trials 

Cumulatively, 53 ,983 subjects are estimated to be have been exposed to either mRNA-12 73 , or its 
variants (mRNA-1 273 .351 , mRNA-1273.2 1 1 ,  mRNA-1 273 .21 3, mRNA-1273.214, 
mRNA-1273 .222, mRNA-1 273.6 17.2, mRNA-1 273.529, mRNA-1 273 .231 and 
mRNA-1273 . 8 15), and participants exposed to mRNA-1 273 in conjunction to mRNA-1283 
(including its variants mRNA-1283 .21 1) or mRNA- 10 1 0  or mRNA-1 345, or co-administration 
with mRNA- 10 1 0  or co-administration with mRNA-1 345 in the mRNA clinical development 
program sponsored by ModemaTx, Inc. The total count of 53,983 represents unique subjects 
(Subjects enrolled in both trials P30 1  and P20 1  (Part C)/P205 or in both P204 and P306 and are 
only counted once in total). 

Estimates of cumulative subject exposure, based upon actual exposure data from completed 
clinical trials (CTs) and the enrolment/randomization schemes for ongoing and blinded trials is 
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provided in Table 5 . 1 .  Further details on cumulative subject exposure categorized by age, gender, 
racial group and ethnicity are provided in Table 5 .2, Table 5 .3 ,  Table 5 .4 and Table 5 .5, 
respectively. 

Table 5.1 Estimated Cumulative Subject Exposure from Clinical Trials 

Study ID Vaccine Type Total Subjects Exposure by 
Study and Product 

mRNA-1273-P20 1  Placebo 42a 

mRNA-1273-P20 1  mRNA-1273 55ga 

mRNA-1273-P20 1  mRNA-1273 Booster 344 

mRNA-1273-P20 1  mRNA-1273.3 5 1  Booster 40 

mRNA-1273-P20 1  mRNA-1273/mRNA-1273.3 5 1  Booster 20 

mRNA-1273-P203 Placebo 1 , 144a 

mRNA-1273-P203 mRNA-1273 1 00 ug 2,582a 

mRNA-1273-P203 mRNA-1273 50 ug 52a 

mRNA-1273-P203 mRNA-1273.222 50 ug 388a 

mRNA-1273-P203 EUA+mRNA-1273 Booster 155a 

mRNA-1273-P203 Primary series+mRNA-1273 Booster 1 ,427 

mRNA-1273-P204 Placebo 883a 

mRNA-1273-P204 mRNA-1273 1 1 ,032a 

mRNA-1273-P204 mRNA-1273 1 0  ug Booster 2 12  

mRNA-1273-P204 mRNA-1273 25 ug Booster 2,925 

mRNA-1273-P204 mRNA-1273.2 14  1 0  ug Booster 2,767 

mRNA-1273-P204 mRNA-1273.2 14  25 ug Booster 209 

mRNA-1273-P204 mRNA-1273.2 14  50 ug Booster 6 

mRNA-1273-P205 mRNA-1273 Booster 68 1 a 

mRNA-1273-P205 mRNA-1273.2 1 1  Booster 759a 

mRNA-1273-P205 mRNA-1273.2 1 1  1 35a 
Booster+mRNA-1273 .2 14  Booster 

mRNA-1273-P205 mRNA-1273.2 1 3  Booster 95 P 
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Study ID Vaccine Type 

mRNA-1273-P205 mRNA-1273.2 14  Booster 

mRNA-1273-P205 mRNA-1273.222 Booster 
mRNA-1273-P205 mRNA-1273.222 Booster+-mRNA-

1273.23 1 Booster 
mRNA-1273-P205 mRNA-1273.222 Booster+mRNA-

1273.8 1 5  Booster 
mRNA-1273-P205 mRNA-1273.529 Booster 

mRNA-1273-P205 mRNA-1273.6 1 7.2 Booster 

mRNA-1273-P205 mRNA-1273.8 1 5  Booster 

mRNA-1273-P205 mRNA-1273.23 1 Booster 

mRNA-1273-P206 mRNA-1273.2 14  

mRNA-1273-P30 1  Placebo 

mRNA-1273-P30 1  mRNA-1273 

mRNA-1273-P30 1  mRNA-1273 Booster 

mRNA-1273-P304 mRNA-1273 

mRNA-1273-P304 EUA-tmRNA-1273 

mRNA-1273-P304 EUA-tmRNA-1273 Booster 

mRNA-1273-P304 Primary series-tmRNA-1273 Booster 

mRNA-1273-P305 Overall(mRNA-1273, mRNA-1273 .214, 
or mRNA-1273 .529 booster) 

mRNA-1273-P306 mRNA-1273.2 14  

mRNA-1273-P306 mRNA-1273.2 14  Booster 

mRNA-1283-Pl O l  Placebo+mRNA-1283+mRNA-1273 

mRNA-1283-Pl O l  mRNA-1273 

mRNA-1283-P20 1  mRNA-1273 Booster 
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437a 

424a 

45a 

42a 

508a 

1 , 1 67a 

8a 

6a 

54a 

2,5 1 3a 

27,833a 

1 9,609 

8 i a 

7 P  

82a 

87 

3 ,548a 

39P 

539a 

5a 

22a 

57a 
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Study ID Vaccine Type 

mRNA-1283-P30 1  mRNA-1273.222 

mRNA-CRID-001  mRNA-1273 

mRNA-1 073-Pl 0 l  mRNA-l 0 l0+mRNA-1273 co-
administration 

mRNA-1 073-Pl 0 l  mRNA-1273+Placebo 

mRNA-1 083-Pl 0 l  mRNA-1273.222 

mRNA-1230-Pl 0 l  mRNA-1273.2 14  

mRNA-1345-P302 Overall (mRNA-1273 .2 14  alone or co-
administration with mRNA-1 345) 

3=These numbers were counted to get the total for each study. 
b=Estimated numbers per randomization scheme as the study is currently blinded. 
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Study and Product 

3 ,886a,b 

60a 

1 0 1  a 

49a 

1 02a,b 

44a,b 

1 ,690a 
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Table 5.2 Cumulative Subject Exposure to Investigational Drug from Ongoing and Completed Clinical Trials by Agea 

Age mRNA-1273 mRNA-1283 mRN mRN mRN mRN mRN Total 
Range A- A- A- A- A-

CRI 1073 1083 1230 1345 
D 

P20 P203 P204 P205 P2 P301 P30 P305 P30 PlO P2 P301C 001 PlOl P101C Pl01C P302 
1 06 4 6 1 01 

<2 0 0 2,828 0 54 0 0 0 244 0 0 0 0 0 0 0 0 3,00lh years 
2 to <6 0 0 4,244 0 0 0 0 0 686 0 0 0 0 0 0 0 0 4,458b 
years 
6 to <12 0 0 4,843 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4,843 years 
12  to 
<1 6 0 3,251 0 0 0 0 0 0 0 0 0 98 0 0 0 0 0 3,349 
years 
1 6  to 
<1 8 0 1 ,070 0 0 0 0 0 1 0 0 0 56 0 0 0 0 0 1,127 
years 
1 8  to 2,34 <65 508 0 0 3,871 0 22,826 1 84 9 0 27 5 1  5 ,200 56 127 622 29 1 1 ,070 34,182h 
years 
65 to 1 , 1 1 <75 128 0 0 1 ,034 0 6,12 1  43 8 0 0 5 1 ,735 4 22 504 95 498 10,478b 

years 
75 to 
<85 2 1  0 0 236 0 1 ,309 7 75 0 0 1 485 0 1 92 6 1 1 5 2,167b 

years 
>=85 3 0 0 22 0 90 0 5 0 0 0 5 1  0 0 0 0 7 163b 
years 
Missing 0 0 0 0 0 0 0 0 0 0 0 146 0 0 0 0 0 146 
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Age mRNA-1273 mRNA-1283 
Range 

P20 P203 P204 P205 P2 P301 P30 P305 P30 PlO P2 P301c 
1 06 4 6 1 01  

Total 660 4,321 1 1,91 5,163 54 30,346 234 3,54 930 27 57 7,771 5 8 
a=Data from ongoing and completed trials till 1 7 Jun 2023.  

mRN 
A-

CRI 
D 

001 

60 

b=The patient enrolled in both P301  and P20 1 (part C)/P205, or in both P204 and P306 is only counted once in total number. 
c=Study is currently blinded. This is the overall count including Placebo/comparators or other investigational products . 

mRN 
A-

1073 

P101 

150 

18 Dec 2022 to 17 Jun 2023 
Page 4 1  of 526 

mRN mRN mRN Total 
A- A- A-

1083 1230 1345 

P101C P101c P302 

1,218 392 1,690 63,914b 

d 

d=The total 63,9 1 4  includes subjects from three blinded studies which could not be further estimated based on age, gender, ethnic origin or racial group, thus does not match with 
estimates of 53,983.  

Table 5.3 Cumulative Subject Exposure to Investigational Drug from Ongoing and Completed Clinical Trials by Sex3 

Sex mRNA-1273 mRNA-1283 mR 
NA 
-

CR 
ID 

P2 P203 P204 P205 P20 P301 P304 P305 P30 PlO P20 P301c 001 
01 6 6 1 1 

Male 238 2,22 1 6,050 2,407 27 1 5 ,974 124 1 ,757 478 1 8  25 3 ,301  22 
Fema 422 2,1 00 5,865 2,756 27 14,372 1 1 0 1 ,79 1 452 9 32 4,324 38 le 
Missi 0 0 0 0 0 0 0 0 0 0 0 146 0 ng 

Total 660 4,321 11 ,915 5,163 54 30,346 234 3,548 930 27 57 7,771 60 
a =Data from ongoing trials and completed trials till 1 7  Jun 2023.  
b=The patient enrolled in both P30 I and P20 1  (part C)/P205, or in both P204 and P306 is  only counted once in total number. 
c=Study is currently blinded. This is the overall count including Placebo/comparators or other investigational products . 

m mR mR mR Total 
RN NA- NA- NA-
A- 108 1230 1345 
107 3 
3 

Pl PlO P101 P30 
01 1c C 2 
56 552 1 65 760 31,860b 

94 666 227 930 31,908 b 

0 0 0 0 146 

150 1,21  392 1,69 63,9l4bd 8 0 

�The total 63,9 1 4  includes subjects from three blinded studies which could not be further estimated based on age, gender, ethnic origin or racial group, thus does not match with 
estimates of 53,983.  
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Table 5.4 Cumulative Subject Exposure to Investigational Drug from Ongoing and Completed Clinical Trials by Racial 
Groupa 

Race mRNA-1273 mRNA-1283 mR mR mR mR mRN Total 
NA NA NA NA- A-
- - - 123 1345 

CR 107 108 0 
ID 3 3 

P201 P203 P204 P205 P20 P301 P30 P305 P30 PlO P20 P301C 001 PlO PlO PlO P302 
6 4 6 1 1 1 1c 1c 

White 627 3 ,308 8 ,7 1 3  4,369 37 24,034 1 60 3 ,348 661 1 9  47 6,026 5 1  122 950 329 1 ,300 50,237b 

Black or 
African 1 6  292 760 39 1  14  3 ,096 39  12  1 50 1 6 1 ,094 7 1 9  2 1 0  50 337 6,168 b 

American 
Asian 8 228 843 208 1 1 ,395 1 3  92 32 1 3 268 2 5 34 7 14  2,954b 

American 
Indian or 4 2 1  43 22 0 234 2 0 5 0 0 35 0 1 4 1 12  364b 
Alaska 
Native 
Native 
Hawaiian 
or Other 1 3 1 3  9 0 68 0 0 2 0 0 1 3  0 0 3 1 4 108b 

Pacific 
Islander 
Multiple 2 1 80 1236 75 2 638 3 56 73 1 1 99 0 2 6 0 4 2,259b 

Other 2 259 207 59 0 593 9 17  2 0 0 39 0 0 8 2 4 1,147b 

Not 0 22 76 2 1  0 1 7 1  6 20 4 5 0 45 0 0 2 2 1 5  369b 
Reported 
Unknown 0 8 24 9 0 1 17 2 3 1 0 0 6 0 1 1 0 0 162h 

Missing 0 0 0 0 0 0 0 1 0 0 0 146 0 0 0 0 0 146 

Total 660 4,321 
11 ,91 

5,163 54 30,346 234 3,548 930 27 57 7,771 60 150 
1,21 

392 1,690 
63,914h 

5 8 d 

a=Data from ongoing and completed trials till 1 7  Jun 2023. 
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�The total 63,9 1 4  includes subjects from three blinded studies which could not be further estimated based on age, gender, ethnic origin or racial group, thus does not match with 
estimates of 53 ,983 . 

Table 5.5 Cumulative Subject Exposure to Investigational Drug from Ongoing and Completed Clinical Trials by 
Ethnicity8 

Ethnici mRNA-1273 mRNA-1283 mR mRN 
ty NA- A-

CRI 1073 
D 

P20 P20 P204 P20 P2 P301 P3 P30 P30 PlO P20 P301C 001 P101 
1 3 5 06 04 5 6 1 1 

Hispani 
c or 49 850 1 ,888 669 1 3  6,229 22 0 120 9 1 1  1 ,207 1 5  1 7  
Latino 
Not 
Hispani 6 1 0  3 ,43 9,9 18 4,45 4 1  23,839 2 1 0  0 806 1 7  45 6,3 1 9  45 127 c or 5 9 
Latino 
Not 
Reporte 1 32 8 1  30 0 188  2 0 2 1 1 8 1  0 4 
d 
Unkno 0 4 28 5 0 90 0 0 2 0 0 1 8  0 2 

Missing 0 0 0 0 0 0 0 3,54 0 0 0 146 0 0 8 

Total 660 4,32 11,91 5,16 54 30,346 234 3,54 930 27 57 7,771 60 150 1 5 3 8 
a=Data from ongoing and completed trials till 1 7  Jun 2023.  
b=The patient enrolled in both P30 1  and P20 1 (part C)IP205, or in both P204 and P306 is only counted once in total number. 
c=Study is currently blinded. This is the overall count including Placebo/comparators or other investigational products . 

mRN mRN mRN 
A- A- A-

1083 1230 1345 

PlOtc Ptolc P302 

1 30  39  65 1  

1 ,077 347 1 ,028 

7 6 1 1  

4 0 0 

0 0 0 

1,218 392 1,690 

Total 

1 1,265h 

48,382h 

425h 

148h 

3,694 

63,914 
bd 

�The total 63,9 1 4  includes subjects from three blinded studies which could not be further estimated based on age, gender, ethnic origin or racial group, thus does not match with 
estimates of 53 ,983 . 
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5.2. Cumulative and Interval Exposure from Marketing Experience 

Cumulatively, at the end of the reporting period, a total of 1 ,664,690,323 doses of elasomeran 
( original and bivalents including elasomeran/imelasomeran and elasomeran/davesomeran) had 
been distributed to 9 1  countries ( a proportion of doses distributed have been subsequently donated 
via either bilateral agreements or collaborative efforts such as COV AX). North America, Europe, 
and Asia accounted for approximately 9 1  % of elasomeran ( original and bivalents including 
elasomeran/imelasomeran and elasomeran/davesomeran) doses distributed (Table 5 .6). 
Cumulatively, 2 1 7,505,466 (1 3 . 1 %) doses had been distributed in lower- and middle-income 
countries. 

In this reporting period, between 1 8  Dec 2022 to 1 7  Jun 2023, a total of 1 1 0,940,854 doses of 
elasomeran ( original and bivalents including elasomeran/imelasomeran and 
elasomeran/davesomeran) had been distributed and an estimated total of 65 , 1 77,752 doses had 
been administered North America, Europe, and Latin America accounted for approximately 88% 
of elasomeran doses distributed (Table 5 .6). During this reporting period, 9,0 1 6,390 (8%) 
elasomeran doses had been distributed in lower- and middle-income countries. 

A total of 1 ,3 1 8, 1 83 ,956 elasomeran doses had been distributed to 9 1  countries and estimated total 
of 774,433,074 doses had been administered cumulatively. North America, Europe, and Asia 
accounted for approximately 89% of elasomeran doses distributed. In the reporting period, a total 
of 2,594,240 elasomeran doses were distributed and estimated 1 ,524, 1 1 6  elasomeran doses were 
administered. 

A total of 1 28,997,293 booster doses of elasomeran/imelasomeran had been distributed to 
42 countries and an estimated total of 70,948,5 1 1  doses had been administered. Latin America, 
North America, and Asia accounted for approximately 95% of doses distributed and approximately 
89% of doses administered (Table 5 .8). A total of 2 1 7,509,074 booster doses of 
elasomeran/davesomeran had been distributed to 4 1  countries and an estimated total of 
1 1 9,629,99 1 doses had been administered. The United States, Canada, Europe, and Asia accounted 
for >95% of all doses distributed and administered (Table 5 .9). 
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Table 5.6 Total doses distributed and administered for elasomeran and 
elasomeran/imelasomeran and elasomeran/davesomeran 

Cumulative Interval 

Administe 
Region Distributed % Administered % Distributed % red % 
Total 1,664,690,323 100.0 978,005,565 100.0 110,940,854 100.0 65,177,752 100.0 

North 
America 633,723,694 38.1 348,548,032 36.0 1,935,954 1.7 1,064,775 1.6 
us 573,22 1 ,554 34.4 3 1 5,27 1 ,855 32.6 1 ,433,804 1 .3 788,592 1 .2 
All 

490,094,123 29.4 269,551,768 27.4 39,301,350 35.4 21,615,743 33.2 
Europe 

European 
Economic 4 1 9,450,593 25.2 230,697,826 23.4 33 ,00 1 ,750 29.7 1 8, 1 50,962 27.8 
Area 
Asia 383,818,236 23.1 211 ,100,030 21 .4 57,766,520 52.1 31 ,771,586 48.7 

Latin 
70,470,000 4.2 38,758,500 3.9 8,984,750 8.1 4,941,612 7.6 

America 

Africa 32,469,280 2.0 17,858,104 1.8 7,680 0.0 4,224 0.0 

Oceania 27,731,200 1.7 15,252,160 1.5 1,554,600 1.4 855,030 1.3 
Middle 

26,383,790 1.6 14,511,085 1.5 1,390,000 1.3 764,500 1.2 
East 

Internatio 
nal - - 62,425,887 6.4 - - 4,160,282 6.4 
donations 

Table 5.7 Doses distributed and administered for elasomeran 

Cumulative Interval 

Administere Administe 
Region Distributed % d % Distributed % red % 
Total 1,318,183,956 100.0 774,433,074 100.0 2,594,240 100.0 1,524,116 100.0 

North 
America 553,855,010 42.0 304,620,256 39.3 503,800 19.4 277,090 18.2 

us 505,353 ,070 38 .3 277,944,189 35 .9 3 ,000 0 . 1  1 ,650 0 . 1  
All Europe 341,040,600 25.9 187,572,330 24.2 115,200 4.4 63,360 4.2 

European 
Economic 
Area 30 1 ,453,700 22.9 1 65,799,535 2 1 .4 1 1 5,200 4.4 63,360 4.2 
Asia 282,393,826 21.4 155,316,604 20.1 265,260 10.2 145,893 9.6 

Latin 62,187,600 4.7 34,203,180 4.4 1,702,300 65.6 936,265 61.4 
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Cumulative 
Administere 

Region Distributed % d % Distributed 
America 
Africa 32,369,680 2.5 17,803,324 2.3 7,680 
Oceania 23,676,600 1.8 13,022,130 1.7 0 
Middle East 22,660,640 1.7 12,463,352 1.6 0 
Internation 
al donations - - 49,431,898 6.4 -
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Interval 
Administe 

% red % 

0.3 4,224 0.3 
0.0 0 0.0 
0.0 0 0.0 

- 97,284 6.4 

Table 5.8 Doses distributed and administered for elasomeran/imelasomeran 

Cumulative Interval 
Distribute Administere Distribute Administere 

Region d % d % d % d % 
128,997,29 100. 100. 100. 100. 

Total 3 0 70,948,511  0 1,583,320 0 870,826 0 
North America 10,521,450 8.2 5,786,798 8.2 0 0.0 0 0.0 
us· 2 1 ,600 0.0 1 1 ,880 0 .0 0 0 .0 0 0 .0 
All Europe 83,496,993 64.7 45,923,346 64.7 871,520 55.0 479,336 55.0 
European Economic 
Area 58,739,963 45.5 32,306,980 45.5 87 1 ,520 55.0 479,336 55.0 
Asia 29,554,.550 22.9 16,255,003 22.9 220,200 13.9 121,110 13.9 
Latin America 1,100,150 0.9 605,083 0.9 100,200 6.3 55,1 10 6.3 
Africa 99,600 0.1 54,780 0.1 0 0.0 0 0.0 
Oceania 2,891,400 2.2 1,590,270 2.2 391,400 24.7 215,270 24.7 
Middle East 1,333,150 1.0 733,233 1 .0 0 0.0 0 0.0 

*The 2 1 ,600 doses of elasomeran/imelasomeran distributed by ModernaTx to the US were ultimately provided to UNICEF after 
the initial delivery. 
North America: Canada and US 
Europe: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Moldova, Netherlands, Norway, Poland, Portugal, 
Romania, Serbia and Montenegro, Slovakia, Slovenia, Spain, Sweden, Ukraine, Switzerland, United Kingdom 
Asia: Bangladesh, Bhutan, Cambodia, Indonesia, Japan, Kyrgyzstan, Nepal, Pakistan, Philippines, Singapore, Taiwan, Tajikistan, 
Thailand, Turkmenistan, Uzbekistan, Vietnam, South Korea 
Middle East: Israel, Kuwait, Qatar, Saudi Arabia, United Arab Emirates, Palestine 
Latin America: Argentina, Bolivia, Chile, Colombia, Dominica, Grenada, Haiti, Mexico, Paraguay, Peru, St. Lucia, St. Vincent 
and the Grenadines 
Oceania: Australia, Fiji, Vanuatu 
Africa: Angola, Benin, Botswana, Brunei Darussalam, Burkina Faso, Central African Republic, Democratic Republic of Congo, 
Egypt, Guinea, Kenya, Nigeria, Rwanda, Sao Tome and Principe, Tanzania, Tunisia, Uganda, Zambia 
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Table 5.9 Doses distributed and administered for elasomeran/davesomeran 

Cumulative Interval 
Distribute Administer Distribute Administer 

Region d % ed % d % ed % 
217,509,0 100. 100. 106,763,2 100. 100. 

Total 74 0 1 19,629,991 0 94 0 58,719,812 0 
69,347,23 

North America 4 31.9 38,140,979 31.9 1,432,154 1.3 787,685 1.3 
67,846,88 

us 4 3 1 .2 37,3 1 5 ,786 3 1 .2 1 ,430,804 1 .3 786,942 1 .3 

65,556,53 38,314,63 
All Europe 0 30.1 36,056,092 30.1 0 35.9 21,073,047 35.9 
European Economic 59,256,93 32,0 1 5 ,03 

Area 0 27.2 32,591 ,3 1 2  27.2 0 30.0 1 7,608,267 30.0 

71,869,86 57,281,06 
Asia 0 33.0 39,528,423 33.0 0 53.7 31,504,583 53.7 
Latin America 7,182,250 3.3 3,950,238 3.3 7,182,250 6.7 3,950,238 6.7 
Africa 0 . 0 . 0 0.0 0 0.0 
Oceania 1,163,200 0.5 639,760 0.5 1,163,200 1.1 639,760 1.1 
Middle East 2,390,000 1.1 1,314,500 1.1 1,390,000 1.3 764,500 1.3 

North America: Canada and US 
Europe: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Moldova, Netherlands, Norway, Poland, Portugal, 
Romania, Serbia and Montenegro, Slovakia, Slovenia, Spain, Sweden, Ukraine, Switzerland, United Kingdom 
Asia: Bangladesh, Bhutan, Cambodia, Indonesia, Japan, Kyrgyzstan, Nepal, Pakistan, Philippines, Singapore, Taiwan, Tajikistan, 
Thailand, Turkmenistan, Uzbekistan, Vietnam, South Korea 
Middle East: Israel, Kuwait, Qatar, Saudi Arabia, United Arab Emirates, Palestine 
Latin America: Argentina, Bolivia, Chile, Colombia, Dominica, Grenada, Haiti, Mexico, Paraguay, Peru, St. Lucia, St. Vincent, 
and the Grenadines 
Oceania: Australia, Fiji, Vanuatu 
Africa: Angola, Benin, Botswana, Brunei Darussalam, Burkina Faso, Central African Republic, Democratic Republic of Congo, 
Egypt, Guinea, Kenya, Nigeria, Rwanda, Sao Tome and Principe, Tanzania, Tunisia, Uganda, Zambia. 

Summaries of ModemaTx, Inc .  distribution administered by country and distribution by 
lots/batches are included in Appendix 1 2. 1 .  

Demographic characteristicsofUS recipients of all COVID-1 9  vaccine products for primary series 
are shown in Figure 5 - 1 , data for booster doses are shown in Figure 5-2 and data for 
elasomeran/imelasomeran andelasomeran/davesomeran are shown in Figure 5-3 .  Because product 
specific demographic data ( age, gender, andrace/ethnicity) are not published by Center for Disease 
Control and Prevention (CDC) or international public Health authorities (HAs ), figures presented 
in this section consider vaccinations targeting SARS-Co V-2 as a class. The proportion of vaccines 
administered was highest for those 50--64 years of age, female gender, and white race. 
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Figure 5-1 Characteristics of US Recipients of All COVID-19 Vaccine Products for 
Primary Series by Age, Sex, and Race/Ethnicity 
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Data as of 1 0  May 2023 from CDC COVID-1 9  Data tracker [ 6] .  
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Figure 5-2 Characteristics of US Recipients of All COVID-19 Vaccine Products, Booster 
Doses, by Age, Sex, and Race/Ethnicity 
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Data as of 1 0  May 2023 from CDC COVID-1 9  Data tracker [6]. 

Figure 5-3 Characteristics of US Recipients of All COVID-19  Vaccine Products, 
elasomeran/davesomeran, by Age, Sex, and Race/Ethnicity 
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Data as of 1 0  May 2023 from CDC COVID-1 9  Data tracker [6]. 

bO 

Available demographic characteristics of vaccine recipients (primary senes boosters and 
elasomeran/imelasomeran and elasomeran/davesomeran) are shown for the European Economic 
Area (EEA) (Figure 5-4, Figure 5-5, Figure 5-6 and Figure 5-7) and Canada (Figure 5-8 and 
Figure 5-9). In the EEA, the highest proportion of vaccinated individuals were among 25-49 years 
of age for primary series and 60 years and older for booster doses. In Canada, the highest 
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proportion of vaccinated individuals were among 1 8-29 years for primary series and 60-69 years 
for booster doses. Information on distribution by gender was not published by European Center 
for Disease Prevention and Control (ECDC) at the time that the data were accessed 
(https://vaccinetracker.ecdc.europa.eu/public/extensions/COVID-19/vaccine
tracker.html#uptake-tab Accessed on June 1 8th, 2023 ). 

Figure 5-4 EEA Recipients of All COVID-19 Vaccine Products for Primary Series by 
Age 
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Data as of 1 6  Jun 2023 from ECDC [7]. 

Figure 5-5 EEA Recipients of All COVID-19 Vaccine Products for First Booster by Age 
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Data as of 1 6  Jun 2023 from ECDC [7]. 
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Figure 5-6 EEA Recipients of All COVID-19  Vaccine Products for Second Booster by 
Age 
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Figure 5-7 EEA Recipients of All COVID-19  Vaccine Products for Third Booster by 
Age 
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Figure 5-8 Canadian Recipients of All COVID-19 Vaccine Products for Primary Series 
by Age and Sex 
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Figure 5-9 Canadian Recipients of All COVID-19 Vaccine Products for Primary Series 
and booster doses by Age and Sex 
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5.2.1 Traceability 

Batch monitoring is performed using distribution data derived from the ModemaTx, Inc. supp]y 
chain and US manufacturing records. Patient level exposure for the EU is presented below by age. 
Subpopulation data across gender, race and ethnicity are not presently available. 

As part of the EU RMP and Summary of Product Characteristics (SmPC), instructions have been 
provided with our product for healthcare professionals to record the name and batch number of 1he 
administered vaccine to improve traceability. ModemaTx, Inc. has also developed Traceability 
and Vaccination Reminder cards. 

The card is accessible electronically and though a Quick response (QR) code, on the applicant's 
website. The Traceability and Vaccination Reminder cards contain the following elements: 

• Placeholder space for name of vaccine; 

• Vaccine brand name and manufacturer name; 

• Placeholder space for due date and actual date of first and second doses, and associated 
batch/lot number; 

• Reminder to retain the card and bring to the appointment for the second dose of the 
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vaccme; 

• QR code that links to a website with additional information on product use; and 

• Adverse event reporting information. 

The vaccine carton labeling also contains a scannable 2D barcode that provides the batch/lot 
number and expiry date. In addition, ModemaTx, Inc. also provides stickers (two stickers per 
dose, containing printed batch/lot information, product identification, and 2D bar code) that 
encodes a unique identifier [serial number]) either in cartons or to be shipped along with each 
shipment, in the countries where this is required. 

5.2.2 Post authorization use in Special Populations 

5.2.2.1 Use in Elderly 

Evaluation of information received during the PBRER reporting period relating to use of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeranin the elderly population has 
not identified any additional clinically relevant new safety information for this subpopulation. The 
number of cases received during this reporting period and the associated Marketing Authorization 
Holder (MAH) comment are presented by product in Table 5 . 10. Refer to Appendix 1 2.3 for more 
information. 

Table 5.10 Case Reports and MAH Comment by Product 

Product Exposed Population Number of Comment on Benefit and/or Risk (any 
by Age groups Case Reports observed differences from overall population) 

Received 

Elasomeran >65 years of age 3 ,430 The MAH will continue to monitor events for 
Elderly using routine surveillance. The benefit-
risk evaluation remains positive. 

Elasomeran/ >65 years of age 2,324 The MAH will continue to monitor events for 
Imelasomeran Elderly using routine surveillance. The 

benefit-risk evaluation remains positive. 

Elasomeran/ >65 years of age 772 The MAH will continue to monitor events for 
Davesomeran Elderly using routine surveillance. The 

benefit-risk evaluation remains positive. 

5.2.2.2Use in Children 

Evaluation of information received during the PBRER reporting interval relating to use of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran in children, has not 
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identified any additional clinically relevant new safety information for this subpopulation. The 
number of cases received during this reporting period and associated MAH comment are presented 
by age group in Table 5 . 1 1 .  Refer to Appendix 1 2.4 for additional information. 

During the reporting period, the MAH received 745 cases ( 121 serious, 685 medically confirmed, 
6 fatal) with 1 ,749 events (2 7 5 serious) for children <1 8 years of age who received elasomeran as 
primary series, or booster with elasomeran/imelasomeran or elasomeran/davesomeran. When 
gender was known, no significant difference was noted in cases involving males (3 18 ,  42. 7%) and 
females (350, 47.0%), with small proportion of cases (77, 1 0.3%) having no gender reported. The 
mean patient age was 6.9 years (standard deviation: 5 .9) and median age of 4.0 (range: 0.0 to 
1 7.0 years). Tue majority of these reports were spontaneous (429, 57.6%), with highest number of 
cases reported in United States (4 1 0, 55 .0%) followed by Latin America ( 1 1 2, 1 5 .0%) and Asia 
(97, 1 3 .0%). 

During the reporting period, when dose number and time to onset could be determined, events 
were most often reported after Dose 2 (25 0, 14.3%) followed by Dose 1 (2 14, 1 2  .2%) and Dose 3 
(1 7 1 ,  9.8%), typically within 7 days of vaccination. 

As requested by a health authority, the MAH reviewed cases of Arrhythmia for children <1 8 years 
of age. The search retrieved one ( 1 )  case of Arrhythmia. For case details and MAH comments refer 
to Section 1 5.2. 1 .  

The most frequently reported events in children were non-serious and often involved product use 
issues (Expired product administered ( 193 ,  1 1 .0%), Wrong product administered (1 14, 6.5%) and 
Product storage error (80, 4 .6%)) with no associated adverse events (AEs) reported. It should be 
noted that there were 393 (22.5%) events of Preferred term (PT) No adverse event. 

Table 5.1 1 Case Reports and MAH comment by Age group 

Exposed Number of Case Reports Received MAH Comment on Benefit and/or 
Population by Age Risk (any observed differences from 
groups overall population) 
<6 months of age Total cases (Serious, fatal) Two fatal cases described congenital 

Elasomeran: 1 7  Cases (seven serious, two birth defects in confounded cases with no 
fatal). plausible association to elasomeran. 
Elasomeran/imelasomeran: 1 non-serious case The MAH will continue to monitor 
Elasomeran/davesomeran: 4 non-serious cases events for children using routine 

surveillance. The Benefit-risk evaluation 
remains positive. 

Children (6 Elasomeran: 243 Cases (1 5 serious, 0 fatal) The three fatal cases had insufficient 
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Exposed Number of Case Reports Received 
Population by Age 
groups 
months to 5 years) Elasomeran/imelasomeran: Four cases (three 

serious, one fatal). 
Elasomeran/davesomeran: 1 39  cases (2 
serious, 2 fatal) 

Children 6-11 Elasomeran: 59 cases (three serious, 0 fatal) 
years Elasomeran/imelasomeran: No cases reported 

during this reporting period. 
Elasomeran/davesomeran: 54 cases (24 
serious, 0 fatal) 

Adolescents (12 to Elasomeran: 1 39 Cases (3 5 serious, one fatal) 
17 years) Elasomeran/imelasomeran: 1 3  non-serious 

cases. 
Elasomeran/davesomeran: 72 cases (32 
serious, 0 fatal) 

Table 5.12 Source of new information 

1 8  Dec 2022 to 1 7  Jun 2023 
Page 56 of 526 

MAH Comment on Benefit and/or 
Risk (any observed differences from 
overall population) 
evidence of a causal association with 
vaccination. 
The MAH will continue to monitor 
events for children using routine 
surveillance. The Benefit-risk evaluation 
remains positive. 
The MAH will continue to monitor 
events for children using routine 
surveillance. The Benefit-risk evaluation 
remains positive. 

There was one fatal report of 
myocarditis, which is an important 
identified risk for elasomeran. 
The MAH will continue to monitor 
events for children using routine 
surveillance. The Benefit-risk evaluation 
remains positive. 

Source of New Information • Modema Global Safety Database (GSDB) 
• Literature Sources- See Appendix 1 3  .4 
• New and Significant Safety Information: None (0) 

Overall, the events reflected reactogenicity or those known to occur following vaccination wi1h 
elasomeran, elasomeran/imelasomeran, and/or elasomeran/davesomeran. Other reported events 
did not show any new or unusual patterns. 

No new safety concerns were identified in these reports. 

5.2.3 

5.2.3.1 Overdose 

Other clinical topics 

Table 5.13 

Source of New 
Information 

Overdose 

• Modema GSDB 
• Literature Sources-See Appendix 1 3  .4 
• Retrieved: 0 
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Background 

Methods 

Results 

Discussion 

• New and Significant Safety Information: None (0) 

Assessing harm due to administration of an extra dose of a vaccine is not well 
understood. Among all the V AERs reports received from 2007-201 8, more than three
fourths of the reports of an excess dose of vaccine did not describe an AE. Among 
reports where an AE was reported, most of the common events included expected 
conditions such as pyrexia, injection site erythema,pain, and headache. Although most 
of the reports were of other vaccines (e.g., trivalent inactivated influenza, varicella , 
hepatitis A, andmeasles,mumps, rubella, varicella ), the percentage of the AEs among 
these vaccine reports were comparable to all reports submitted to V AERS during the 
same period [9]. 
The MAH queried the GSDB forvalid case reports received from HCP, HA, consumers, 
and literature, worldwide, reported for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. The search criteria applied foridentificationofOverdose cases 
included the following terms: Accidental Overdose, Overdose, Intentional Overdose, and 
Prescnbed Overdose. 

Overdose Cases Involvin,: use ofElasomeran 
During the review period, the MAH received 1 1  cases (1 1 events) of Overdose with 
4 serious cases (1 serious event), and 1 case with a fatal outcome. All 1 1  cases were 
medically confirmed. The fatal outcome was due to the multiple underlying conditions 
including an aggravated small cell lung cancer. Additionally, the single serious overdose 
event in the fatalcasewas unrelated to elasomeran but associated with irbesartan. The 
reported events were "Accidental overdose" (6; 54 .5%) and "Overdose" (5 ; 45 .5%). 
There were 5 medically confirmed cases (5 events) involving booster dose with 
elasomeran, and there were no fatal cases. The reported events were "Accidental 
overdose" (4, 80%) and "Overdose" (1 ; 20%). 
Overdose Cases Involvin,: use ofElasomeranllmelasomeran 
During this review period, the MAH received 2 cases (2 events) of Overdose with no 
serious cases, and no fatal outcomes in patients who receivedelasomeran/imelasomeran. 
Both cases were medically confirmed. The reported events were "Overdose" (2; 1 00% ). 
Overdose Cases Involving use ofElasomeran/Davesomeran 
During the reviewperiod, the MAH received 1 0  cases (1 0 events) of Overdose with no 
serious cases and no cases with a fatal outcome. There were 1 0  medically confirmed 
cases involvingelasomeran/davesomeran. The reported events were "Overdose" (6; 
60%) and "Accidental Overdose" (4; 40%). 
A review of the data received during the reporting period of this PBRER, showed that 
overall numbers of overdose were relatively small, ranging from 2 to 1 1  cases for the 
elasomeran original and bivalents (elasomeran/imelasomeran and 
elasomeran/davesomeran). All events of overdose were non-serious. One serious case for 
the elasomeran original reported a serious overdose event for irbesartan but not for the 
vaccine. Furthermore, in one serious case there was no causal relation between the 
elasomeran original and fatal outcome, which was due to multiple underlyingconditi>ns 
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including an aggravated small cell lung cancer. 
Based on the analysis of all the safety data available as well as review of the literature for 
the reporting period, the MAH considers cases of overdose do not impact on the benefits 
and possible vaccine-associated risks. 

Conclusion Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included under the medical topic of Overdose reported in 
temporalassociationwith the administrationofelasomeran, elasomeran/imelasomeran, 
and elasomeran/davesomeran did not raise any safety issue of concern. The MAH will 
continue to monitor events of overdose using routine surveillance. The benefit-risk 
evaluation remains positive. 

Refer to Appendix 12 .5  for more detailed information. 

5.2.3.20ff-Label use 

Table 5.14 Off-Label use 

Source of New 
Information 

Background 

Methods 

Results 

• Modema GSDB 
• Literature Sources-See Appendix 1 3  .4 
• Retrieved: 0 
• New and Significant Safety Information: None (0) 

Off-label use is defined as, "Situations where a medicinal product is intentionally used 
for a medical purpose not in accordance with the terms of the marketing authorization. 
Examples include the intentional use of a product in situations other than the ones 
descnbed in the authorizedproductinfonnation, such as a differentindicationin terms of 
medical condition, a different groupofpatients (e.g., a different age group), a different 
route or method of administration or a different posology. The reference terms for 
off--labeluse arethe terms ofmarketingauthorizationin the country where the product 
is used." (EMA Good Pharmacovigilance Practices Annex 1 -Definitions [Rev 4]) [1 0]. 
The search criteria applied foridentificationofOff-label use cases included the following 
terms: Off-label use, Off-label use of device, Intentional dose omission, Intenfunal 
productmisuse, Intentional product misuse to child, and Intentiona 1 product use issue. 
If warranted, the Company causality assessment is provided utilizing the World Hea 1th 
Organization-Uppsala Monitoring Center (WHO-UMC) standardized case causality 
assessment for serious cases classified as meeting the definition of Off-label use. 

O(Elabel Use Cases Involvin,: use ofElasomeran 
During the reviewperiod, the MAHreceived43 cases (45 events) of Off-label use with 
3 5 serious cases (3 0 serious events), and 1 case with a fatal outcome. Of note, the patient 
with a fatal outcome had aggravated lung cancer, also reported the event of intentional 
product misuse (misuse of irbesartan, aminophylline, carbocisteine, methotrexa te and 
others), and had no description ofoff-label use forelasomeran. There were 22 medically 
confirmed cases involvingelasomeran. Most cases involvedfemales (28 cases, 65.1  %), 
males (14 cases, 32.6%); gender information missing in 1 case (2 .3%). The mean age 
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Discussion 

Conclusion 

was 54.1 years (Standard deviation: 14. l )andmedianage was 52.5years (range: 24.0 to 
82 .0 years). The comitry with the most frequent cases of Off-label use was Canada (2 1 ; 
48 .8%) followedby Germany (1 1 ;  25 .6%). The events reported were "Off-label use" 
(42; 93 .3%) and "Intentional product misuse" (3 ; 6 .7%). 
Ofl:label Cases Involvin,:_ use o[.Elasomeranllmelasomeran 
During this review period, the MAH received 1 non- serious case (1 event) of Off-label 
use. The case involveda 63-year-old female. The case was received from Canada (1 ; 
1 00%) and the event reported was "Off-label use" in elasomeran/imelasomeran. 
Ofl:label Cases Involvinr_ use o[.Elasomeran/Davesomeran 
During the review period, the MAH received 3 cases (3 events) of Off-label use with 
1 serious case (1 serious event) andno case with a fatal outcome. There were 2 medi::ally 
confirmedcases involving elasomeran/davesomeran. There were 2 cases reported in 
females (66 .7%), and l case reported in males (33 .3%). The mean age was 28.7 years 
(SD: 35 .8) andmedianagewas 28.7years (range: 3 .3 to 54.0 years). The country with 
the most cases of Off-label use was the United States (2; 66. 7%) followed by Canada (1 ; 
33 .3%). The events reported were "Off-label use" (3 ; 1 00%). 
During the reporting period, the total number of off-label use cases decreased compared 
with last review period (60 vs 47 cases) as well as the number of medically confinned 
cases (37 vs 25 cases). Same as the last review period, "off-label use" was the most 
frequently reported PT. Only isolated non-serious cases of off-label use were received 
from both elasomeran/imelasomeran and elasomeran/davesomeran boosters during the 
review period. One fatal case was reported by a consumerforelasomeran administrafun 
during this review period. Of note, the fatal outcome was most likely due to underlying 
aggravated lung cancer based on the information provided Furthennore, the patient also 
reported the events of intentional product misuse and drug abuse of multiple other 
medications, but there was no description of off-label use for elasomeran. Off-label use 
observed during the review period did not change the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases of off-label use reported in temporal association with the 
administrationofelasomeran, elasomeran/imelasomeran,andelasomeran/davesomeran 
did not raise anysafetyissue of concern and the information provided does not support 
evidence of causality between elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeranexposure. TheMAH will continue to monitor events for off-
label use using routine surveillance. The benefit-risk evaluation remains positive. 

Refer to Appendix 12 .6  for more detailed information. 
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The Medical Dictionary for Regulatory Activities (MedDRA) version 26.0 was used for the coding 
of AEs/adverse drug reactions (AD Rs) presented in this report. The line listings and summary 
tabulations are first arranged alphabetically by primary MedDRA System Organ Class (SOC) and 
then by the PT. 

6.2. Cumulative Summary Tabulations of Serious Adverse Events from Clinical 
Trials 

A cumulative (1 8 Dec 2020 to 1 7 Jun 2023) summary tabulation of Serious Adverse Events (SAEs) 
from Company-sponsored CTs is provided in Appendix 3 .  Inclusion requirement parameters for 
the incorporation of data from Company sponsored-CTs are that the SAE occurred during active 
treatment, the SAE originated from a clinical study with mRNA-1273, mRNA-1273.214, 
mRNA-1273 .222, mRNA-1273.8 15  and mRNA-1273 .23 1 ,  the event was assessed as serious, and 
the active treatment was mRNA-1 273 or placebo .  

6.3. Cumulative and Interval Summary Tabulations from Post-marketing Data 
Sources 

A cumulative (1 8 Dec 2020 to 1 7  Jun 2023) and interval (1 8 Dec 2022 to 1 7  Jun 2023) summary 
tabulation of AD Rs ( serious and non-serious) is provided in Appendix 4 .  The AD Rs presented in 
this tabulation were derived from spontaneous sources (healthcare professionals [HCPs ] ,  
consumers, scientific literature, and regulatory authorities [RAs]) as well as serious ADRs from 
non-interventional studies and non-interventional solicited sources. 

7. SUMMARIES OF SIGNIFICANT FINDINGS FROM CLINICAL TRIALS IN 
THE REPORTING INTERVAL 

7.1. Completed Clinical Trials 

There were no ModemaTx, Inc. sponsored CTs which were completedduringthe reportingperiod. 

7 .2. Ongoing Clinical Trials 

There was a total of 12  ModemaTx, Inc. sponsored CTs ongoing (mRNA-1 273-P203, 
mRNA-1273-P204, mRNA-1273-P205 , mRNA-1 273-P301 , mRNA-1 273-P304, 
mRNA-1273-P305, mRNA-1283-Pl  01 , mRNA-1 283-P20 1 ,  mRNA-1 273-P206, 
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mRNA-1273-P306, mRNA-1283-P301 , and mRNA-CRID-00 1 ), during the current reporting 
period. Of these 12  ongoing CTs, four trials (mRNA-1283-P l O l, mRNA-1283-P201, 
mRNA1283-P30 1  and mRNA-CRID-00 1 )  included mRNA-1273 treatment arms. Cumulative 
exposure by study- has been presented in Table 7 . 1 .  

There was no clinically important safety information that arose from ongoing CTs during the 
reporting period. 

Table 7.1 Summary of Cumulative Subject Exposure by Studya 

Study ID Total subjects exposed 

mRNA-1273-P203 4,321  
mRNA-1273-P204 1 1 ,9 1 5  
mRNA-1273-P205 5 , 163 
mRNA-1273-P206 54 

mRNA-1273-P30 1  30,346 

mRNA-1273-P304 234 

mRNA-1273-P305 3 ,548 

mRNA-1273-P306 930 

mRNA-1283-P l 0 l  b 27 

mRNA-1283-P20 1b 57 
mRNA-1283-P30 1  7,77 1 
mRNA-CRID-00 1 b 60 

a=The total count of 53,983 represents unique subjects (Subjects enrolled in both trials P30 l and P20 1  (Part C)/P205 or in both 
P204 and P306 and are only counted once in total) and hence the total of all studies varies from the total unique subjects exposed 
b=The counts from these studies do not include Investigational Product other than mRNA-1273, Comparator or Placebo.  

Refer to Appendix 6 for further details of all the ongoing and completed studies during the 
reporting period. 

7.3. Long-term Follow-up 

The Phase 3 studymRNA-1273-P301  includes a totalof24 months follow-up;no long-term safe1y 
concerns have been identified for the two-dose mRNA-1273 1 00 mcg primary series based on an 
interim analysis that includes 1 6,8 1 8 .4 person-years and at least 6 months of follow-up for over 
3 ,000 participants (a median of 4 1 5  days follow-up after completion of the primary series). 
Participants completing CTs mRNA-1273-Pl O l  (Division of Microbiology and Infectious 
Diseases [DMID] 20-0003), mRNA-1273-P201 ,  mRNA-1273-P203, mRNA-1273-P204, 
mRNA-1273-P205, mRNA-1273-P301 ,  and mRNA-1273-P306 are followed up for safety for 
1 2  months. 
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In the adolescent Phase 3 Study mRNA-1273-P203, participants from the age of 12 through 
1 7  years had a median follow-up of 342 days after Dose 1 and 3 12 days after Dose 2 .  In the 
pediatric Phase 3 Study mRNA-1 273-P204, participants 6 months through 1 1  years had a median 
follow-up ranging between 254 and 267 days across age groups. 

Post-authorization safety studies mRNA-1273-P904, mRNA-1273-P9 10, and mRNA-1273-P91 1 
are ongoing, and no findings related to long-term safety have yet been identified. 

As of the DLP of this PBRER, no clinically important safety concerns have been identified upon 
review of long-term follow-up data in CTs. 

7.4. Other Therapeutic Use of Medicinal Product 

Elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran have not been investigated 
for any other therapeutic use during the reporting period. 

7.5. New Safety Data Related to Fixed Combination Therapies 

For elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, there were three 
combination therapies m which elasomeran, elasomeran/imelasomeran and/or 
elasomeran/davesomeran are part of the fixed combinations: mRNA-1 073 , mRNA-1 230  and 
mRNA-1 083 .  There are separate Development Safety Update Reports (DSURs) for each of these 
fixed combination therapies. No new safety information has been identified from the fixed 
combination therapies that are in development. 

8. FINDINGS FROM NON-INTERVENTIONAL STUDIES 

The following non-interventional study was completed during the reporting period: 

mRNA-1273-P902 

Title: Modema mRNA-1 273 Observational Pregnancy Outcome Study. 

Status: Enrolment for this prospective pregnancy registry began in Oct 202 1 .  Enrolment 
proceeded slowly and the study was replaced in the EU RMP by the ongoing study 
mRNA-1273-P905 and study mRNA-1 273-P9 19 (planned), a US administrative claims-based 
study of pregnancy safety. No safety findings have yet been identified. 
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The following non-interventional studies were ongoing during the reporting period: 

mRNA-1273-P901 

Title: Real-World Study to Evaluate mRNA-1 273 Effectiveness and Long-term Effectiveness in 
the US. 

Summary: Secondary database study using electronic healthcare data from an integrated 
healthcare system in the US (Kaiser Permanente Southern California). Vaccination information 
and SARS-CoV-2 related outcomes (symptomatic illness, hospitalization, and death) will be 
identified using electronic healthcare data. Both matched cohort and test-negative study designs 
will be used to estimate relative and absolute vaccine effectiveness ofmRNA-1 273 . The study 
population includes individuals � six months of age. Start date for this study was 1 8  Dec 2020 and 
anticipated study completion date is 30 Apr 2024. The final clinical study report (CSR) date for 
this study is currently anticipated to be submitted by 1 4  Apr 2025 . 

Real-world effectiveness data of authorized COVID-1 9  mRNA vaccines have become available 
from study P90 1 ,  a cohort study utilizing electronic healthcare data collected in the Kaiser 
Permanente Southern California integrated healthcare system. As of the latest interim report dated 
Jun 2023, Study P90 1  estimated the relative vaccine effectiveness among individuals who received 
mRNA-1273 .222 (followingreceipt of2 or more doses ofmonovalent mRNA COVID vaccine) 
against COVID-1 9  hospitalization, SARS-Co V-2 infection reqmnng emergency 
department/urgent care, and in-hospital death between 3 1  Aug 2022 and 3 1  Jan 2023, a time when 
the omicron variants ( e.g., BA.5) were circulating. The study population was composed of 
290,292 individuals who receivedmRNA-1273.222 and 580,584 comparators who received 2 or 
more doses of monovalent mRNA COVID vaccine only. Comparators were matched to bivalent 
vaccinees on age, sex, race/ethnicity, and date receipt of bivalent vaccination. Compared to 
individuals who did not receive any bivalent mRNA vaccine but received �2 doses of any 
monovalent mRNA vaccine, the relative vaccine effectiveness (rVE) against hospitalization for 
COVID-1 9  disease was 70.3% (95% confidence interval [CI]). Relative vaccine effectiveness 
against SARS-Co V-2 infection requiring emergency department/urgent care and against 
COVID-1 9  hospital death was 55 .0% (50.8%-58.8%) and 82.7% (63 .7%-9 1 .7%), respectively. 

Prior analyses conducted from the P90 1  study assessing relative vaccine effectiveness of receipt 
of a single booster dose of the monovalent mRNA-1273 (following receipt of 2 doses of 
monovalent mRNA COVID vaccine) between 20 Oct 202 1 and 3 1  Dec 202 1 demonstrated rVE 
against hospitalization, SARS-CoV-2 infection and death to be 89.0% (95% Confidence Interval 
[CI] : 86.2%-9 1 .2%), 6 1 .3% (95% CI: 60.5% - 62.2%), and 96% (95% CI: 68 .0%-99.5%), 
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respectively among 43 1 ,328 immunocompetent adults rece1vmg a single booster dose of 
mRNA-1273 (and a similar number of matched comparators who received a 2 dose mRNA 
monovalent COVID vaccine only) [ 1 1 ] .  In addition, an analysis conducted between O 1 Jan 2022 
and Jun 30,  2022 among 30,809 SARS-CoV-2 cases and 92 ,427 matched controls looking at 
Omicron variant specific relative vaccine effectiveness of a booster dose of mRNA-1273 against 
hospitalization for COVID-19  demonstrated the rVE against BA. 1 ,  BA.2, and BA.4/5 Omicron 
sub-variants to be 88 .8% (95% CI: 83 .3-92.5); 75 .0% (95% CI: 47.6-88. 1 ); and 87.5% (95% CI: 
5 1 .8%-96.8%) [ 12] .  

mRNA-1273-P903 

Title: Post-Authorization safety of SARS-CoV-2 mRNA-1273 vaccine in the US: Active 
surveillance, signal refinement and self-controlled risk interval (SCRI) signal evaluation 
in Health Verity. 

Status: This retrospective observational cohort study used secondary, de-identified individual 
level medical and pharmacy claims data provided by Health Verity. Components of active vaccine 
surveillance via a historically controlled comparator and signal refinement using a SCRI design 
were implemented, and a final study report was submitted 30 Jun 2023 .  

Statistical Analyses: 

In the screening stage, incidence rates (IR) were calculated per 1 00,000 person-years following 
vaccination and were compared to IR calculated during two historical periods using incidence rate 
ratios (IRR). Where unadjusted IR >2 .0 and �5 events, observed versus expected (O/E) ratios and 
9 5% Cis comparing the number of events after vaccination to the expected number of events based 
on the historic rates were estimated. Where the lower bound of O/E ratio > 1 ,  SCRI analyses were 
performed among vaccinated cases where �1 0 total cases were observed. All analyses were 
presented for any dose (referenced as dose-agnostic analysis) and for doses 1 ,  2 or 3 with 
stratification by age and sex. Analyses were presented separately for persons with 
immunocompromised conditions identified prior to the index date, for heterologous booster dose 
recipients, and for elasomeran bivalent recipients as feasible. Pregnancy outcomes were presented 
separately with age strata limited to plausible values for women of childbearing age. 

Results: The pre-COVID and COVID era cohorts included 50,01 5,708 individuals meeting study 
entry criteria. Of these individuals, 3 8,686,9 12 were at least 1 8  years of age and 1 1 ,328,796 were 
under 1 8  years of age. Among the historical comparator populations, there were 939, 1 1 5  and 
928,955 immunocompromised adults and 34,686 and 36,698 immunocompromisedchildren in the 
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pre-COVID and COVID eras, respectively. Among females of childbearing age ( 12-55 years) in 
the historical populations, after applying study inclusion criteria, there were 94,244 and 
83,390 pregnant women in the pre-COVID and COVID eras, respectively. Within the pre-COVID 
comparator population, 5 ,276,278 adults and 1 ,803 , 1 80 individuals <1 8 years of age were 
vaccinated for influenza. 

There were 6,824,063 adults and 9,046 children vaccinated with elasomeran who met study entiy 
criteria through 3 1  Aug 2022 with 1 -year of continuous medical and pharmacy enrolment prior to 
their elasomeran administration. Primary analyses among children ( <1 8 years) were restricted to 
vaccinations occurring between 1 7 Jun 2022 and 3 1  Aug 2022 reflecting authorization of 
elasomeran in this age range in US children and adolescents. Among individuals receiving at least 
one dose of elasomeran, 70. 1 % of adults and 40.9% of children received a second dose. Among 
individuals who received a second dose, 3 8 .4% of adults and O .  7% of children also received a third 
dose. There were 262,276 immunocompromised adults who were vaccinated with elasomeran, of 
which 68 .6% received a second dose; 46.0% ofimmunocompromised adults with a second dose 
also received a third dose. Slightly more immunocompromised adults received a non-elasomeran 
COVID-1 9  vaccine during follow-up than the general population (4.8% vs. 4.3%). There were 
23,7 1 3  pregnant women 1 2-5 5 years who received elasomeran and met study entry criteria to be 
included in the pregnancy-specific analyses, and 55 . 1  % received a second dose of elasomeran. Of 
these, 4.2% also received a third dose. 

Myocarditis : There were 276 cases of myocarditis included in dose-agnostic SCRI analyses 
considering a 7-day risk and 42-day control window; 56. 1 % occurred after the second dose of 
elasomeran. Dose-agnostic, dose 1 ,  dose 2 and dose 3-specific SCRI analyses indicated an elevated 
rate of myocarditis within 7 days of vaccination, driven particularly by young adults (Dose 2 Event 
rate ratio [ERR] 8 .47, 95% CI 4.55 - 1 5 .77). The association was strongest for males 1 8-29 years 
of age following dose 2 (ERR 9.50, 95% CI 4 .6 1- 19 .57), noting that increased risk was also 
present in other subgroups. Estimates after dose 3 showed numerical elevations that reached 
statistical significance in sensitivity but not primary analyses. In SCRI analyses among 
heterologous vaccine recipients and children, counts were too low to support meaningful inference. 

The signal evaluation results for myocarditis were consistent with known safety profile of 
elasomeran vaccine. 

Pericarditis : Among adults, there were 4 1 3  cases of pericarditis identified through 3 1  Aug 2022, 
most (55 .7%) after the second dose of elasomeran. Dose-agnostic and dose 2-specific SCRI 
analyses indicate an elevated rate among males 1 8-29 years of age in the 7 days following 
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elasomeran vaccination, primarily driven by the second dose (ERR 3 .40, 95% CI 1 .5 1  - 7 .66). 
SCRI analysis following a third or a heterologous dose was conducted, however counts were too 
low to support any meaningful inference. In children, no pericarditis events were obseived 
following elasomeran administration. 

The signal evaluation results for pericarditis were consistent with known safety profile of 
elasomeran vaccine. 

Other Adverse Events of Special Interest (AESI): SCRI analyses were also indicated for the 
following AESI: acute kidney injury, acute respiratory distress syndrome, anaphylaxis, 
anosmia/ageusia, arrhythmia, Bell's palsy, chilblain-like lesions, cerebral venous sinus 
thrombosis, coagulation disorders, erythema multiforme, immune thrombocytopenia, 
meningoencephalitis, narcolepsy/cataplexy, non-hemorrhagic stroke, seizures/ convulsions, single 
organ cutaneous vasculitis, thrombosis with thrombocytopenia, Guillain-Barre syndrome (OBS), 
myositis, and transverse myelitis . SCRI analyses could be conducted for these AESI are reported 
where the threshold of �1 0 cases was met. 

Anosmia/ageusia: There were 2,709 anosmia/ageusia cases obseived among adults in the 28-day 
risk and 42-day control windows following elasomeran administration through 3 1  Aug 2022. An 
increased event rate of questionable clinical significance was obseived in the 28-day risk window 
following all doses among adults (ERR 1 . 1 0, 95% CI 1 .02 - 1 . 1 9  in dose-agnostic analysis). fu 
SCRI analyses following a heterologous dose, no increase in risk window event rates were 
observed. Similarly, sensitivity analyses not censoring on COVID-1 9  diagnosis and washing out 
for history of COVID-1 9  led to similar conclusions as the primary analysis. Results for another 
sensitivity analysis using a 1 4-day risk window led to more varied event rate ratios but were 
genuinely attenuated. Only 3 events were observed for estimating the rate of anosmia/ageusia 
following the Omicron-containing bivalent booster, limiting interpretation. There were 14  children 
included in the dose-agnostic SCRI. No elevated rates of anosmia/ageusia were observed in 
analyses performed. 

Anaphylaxis: There were 7 1 9  cases of anaphylaxis within the risk and control periods following 
elasomeran administration o bseived among adults through 3 1  Aug 2022 . Increased event rates in 
the 2-day risk window following elasomeran vaccination were observed in the dose-agnostic and 
dose-specific analyses for most age and sex strata, with a larger ERR for females ( e.g. , ERR 4.70, 
95 % CI 3 .  79-5 . 84 in dose-agnostic analyses). Analyses following dose 3 were less interpretable 
given low counts. Dose-agnostic SCRI analysis excluding cases with allergen immunotherapy and 
separately not censoring on COVID-1 9  diagnoses led to similar conclusions as the primacy 
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analysis. Only 4 events were observed among adults when estimating the rate of anaphylaxis 
following the Omicron-containing bivalent booster, thus limiting interpretation. SCRI analyses of 
anaphy laxis among children were not conducted given the threshold of �1 0 events was not met. 

The signal evaluation results for anaphylaxis were consistent with known safety profile of 
elasomeran original vaccine. 

Myositis : There were 7,006 cases included in the dose-agnostic SCRI analysis, which did not show 
elevated rates overall (ERR 0 .99, 95% CI 0.93- 1 .05) or in subgroups by age and gender. In dose 
specific analyses, elevated rates were observed isolated subgroups - males ages 1 8-29 after dose 
1 (ERR 1 .77, 95% CI 1 .02-3 . 1 0) and males 30-39 after dose 2 ( 1 .73, 95% CI 1 .02-2.93). Low case 
counts did not allow for interpretable analyses ofmyositis following a heterologous dose or an 
Omicron-containing bivalent booster. In the adult immunocompromised population, there were 
599 cases included in the dose-agnostic SCRI analysis (ERR 1 .05,  95% CI 0 .85-1 .30). In this 
subgroup, elevated rates were observed in adults �75 years (ERR 2 .37,  95% CI 1 . 1 1-5.06). fu the 
dose 1 - specific SCRI analyses, an increase in rates was observed among IC adults 1 8-29 years 
(ERR 3 .82, 95% CI 1 .25-1 1 .67) and females 1 8-29 years (ERR 3 .49, 95% CI 1 .02- 1 1 .9 1). On the 
dose 2-specific SCRI analyses, an imprecise numerical elevation in rate was observed among IC 
males 40-49 years (ERR 3 .00, 95% CI 0.90-9.96). No heterologous dose SCRI analysis was 
conducted given the threshold of �1 0 events were not met. 

Given this extent of multiple testing and the absence of a consistent pattern in other subgroups, 
interpretation of this finding is unclear. For further details on signal evaluation, please refer to 
Section 1 6.2.4. 

Single organ cutaneous vasculitis (SOCV): Among the 485 events among adults included in the 
dose-agnostic SCRI analysis, an elevated rate of SOCV was not observed (ERR 0.9 1 ,  95% CI 
0. 76- 1 .09). Within the dose 3-specific SCRI analysis, an elevated rate of SOCV was suggested in 
the 28-day risk window among males overall (ERR 2.37, 95% CI 1 . 1 2-5 .02) and within males 
50---64 years (ERR 3 .22, 95% CI 1 . 1 2-9.23), however event counts were low and should be 
interpreted with caution. The dose 1 - and 2-specific SCRI analyses yielded no observed elevated 
rates, nor in a dose-agnostic sensitivity analysis not censoring on COVID-19  diagnosis. Only 
2 events were observed among adults for estimating the rate of SOCV following the 
Omicron -containing bivalent booster, thus limiting interpretation. SCRI analyses within adults 
with a heterologous dose and within children were not conducted due to insufficient event counts. 
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Acute kidney injury, Arrhythmia, cerebral venous sinus thrombosis, Chilblain-like lesions, 
erythema multiforme GBS, immune thrombocytopenia, narcolepsy, seizure, and transverse 
myelitis : No significantly elevated event rate ratios were observed. 

Discussion 

Results of this final report for study mRNA-l 273-P903 are largely consistent with findings from 
the interim reports and its known safety profile, particularly for labeled events such as myocarditis 
and anaphylaxis. Additional monitoring of potentially artifactual increases isolated to specific 
subgroups for myositis and SOCV will be subject to continued monitoring in studies 
mRNA--1 273--P904 and mRNA-1273-P920. 

mRNA-1273-P904 

Title: Post-Authorization Active Surveillance Safety Study Using Secondary Data to Monitor 
Real-World Safety of Spikevax in the EU. 

Summary: A preliminary screening stage analyzes for selected databases in this observational 
study using large administrative databases in Denmark, Norway, Spain, and the UK was presented 
in Interim Report 4 on 3 1  Mar 2023 . 

During the study period covered by Interim Report 4, the number of eligible elasomeran recipients 
with at least one dose of elasomeran and no previous record of a COVID-19  vaccine was 
564, 137  in Denmark, 543,429 in Norway, 62 1 ,240 in Spain, and 228,889 in the UK. Rates of the 
AESI varied widely across the databases. The variation is attributable both to the database 
characteristics, to algorithm refinement activities that are in progress within the VAC4EU netw01k, 
and to data limitations (specifically, in Norway, inflation of some rates was due to lack of specific 
diagnosis subcodes in the current data extraction, which will be corrected for the final report). 

The MAH identified more than 50 strata with standardized mortality ratio 2".2 .0 based on 
2".5 elasomeran exposed cases in at least one country for the AESis diabetes type 1 ,  idiopathic 
thrombocytopenia, heart failure, myocarditis, pericarditis, pulmonary embolism, splanchnic vein 
thrombosis, coagulation disorders, acute liver injury, acute kidney injury, generalized convulsions, 
acute respiratory distress syndrome, anosmia/ageusia, multisystem inflammatory syndrome, and 
death of any cause. There was a maximum of 1 1  to50 signals in at least one country for the AESis 
microangiopathy, coronary artery disease, arrhythmia, cerebrovascular disease, SOCV, 
encephalitis/meningoencephalitis, Bell's palsy, erythema multiforme, and anaphylaxis. The MAH 
did not identify any signals for narcolepsy, cerebral venous sinus thrombosis, Kawasaki disease, 
transverse myelitis, and sudden death. For the remaining AESis, there was a maximum of 
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1 0  signals for each country. Most signals were detected in Spain (Information System for Research 
in Primary Care). 

In the squamous cell carcinoma of the skin signal evaluation analyses, IRR with point estimates 
exceeding 1 .5 were observed in at least one of the three countries for the AESis (idiopathic) 
thrombocytopenia, stress-induced cardiomyopathy, myocarditis, pericarditis, splanchnic vein 
thrombosis, Acute liver injury, generalized convulsions, anaphylaxis, and Vaccine-induced 
immune thrombotic thrombocytopenia. The largest effect sizes were observed for myocarditis and 
pericarditis. 

No indication of V AED was identified in Norway, the only country for which these analyses were 
performed in the Interim Report. Concerning cohort analyses of myocarditis and pericarditis, 1he 
majority of myocarditis and pericarditis cases was male; among those exposed to elasomeran, 
exposed the majority had received the second dose of elasomeran before diagnosis of myocarditis 
in Norway and Denmark or before the diagnosis of pericarditis in Denmark. 

Discussion 

The results reported here should be considered preliminary and are not interpretable as indicative 
of any changes to the current benefit-risk profile of elasomeran. Results inclusive of all 
participating countries and all study objectives will be presented and interpreted in the Final Study 
Report. 

mRNA-1273-P905 

Title: Monitoring safety of COVID-1 9  Vaccine Modema in pregnancy: an observational study 
using routinely collected health data in five European countries. 

Summary: For this observational cohort study carried using large administrative databases in 
Denmark, Norway, Italy, Spain, and the UK, with feasibility counts were described in the 
Mar 2023 interim study update. At this time, no safety findings have yet been identified given 1he 
early stage of the study. 

mRNA-1273-P911  

Title: Long-term outcomes of  myocarditis following administration of  SPIKEV AX (COVID-19 
vaccine mRNA). 

Summary: The overarching goal of this study is to characterize presentation, clinical course, and 
long-term outcomes of myocarditis temporally associated with administration of mRNA-1273 
( elasomeran). The first interim feasibility report was completed 3 1  Oct 2022 . Cases of myocarditis 
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identified in routine clinical practice meeting the CDC case definition, including those occurring 
following administration of elasomeran as well as cases not secondary to vaccines targeting 
SARS-Co V-2. At this time, no safety findings have yet been identified given the early stage of the 
study. 

mRNA-1273-P915 

Title: Survey on acute phase safety for persons with underlying diseases with high risk. 

Status: The overarching goal of this post-marketing surveillance (PMS) activity to confirm the 
incidence of hypersensitivity reactions including shock and anaphylaxis observed after vaccination 
with this drug and to explore risk factors in persons with underlying diseases considered to be at 
high risk of aggravation of COVID-19  in Japan. 

A report for this database survey was submitted to Pharmaceuticals and Medical Devices Agency 
(PMDA) on 1 7  May 2023 .  Based on the analysis of 1 3 ,309 individuals, the occurrence of 
hypersensitivity in individuals at high risk for COVID-19 infection was consistent with the known 
safety profile of elasomeran. 

mRNA-1273-P916 

Title: Survey on Shock and Anaphylaxis for Persons with Underlying Diseases with High Risk. 

Status: The overarching goal of this PMS activity is to identify the incidence of specified AEs in 
the acute phase observed after vaccination in subjects with underlying diseases considered to be at 
high risk of aggravation of COVID-19  in Japan. A report for this database survey was submi1ted 
to PMDA on 1 7  May 2023 .  Based on the analysis of8,844 individuals, the occurrence of solicited 
AEs, particularly, reactogenicity had an occurrence of > 1 % within 8-days of vaccination in 
individuals at high risk for COVID-1 9  infection. 

mRNA-1273-P917  

Title: Survey on non-acute phase safety for persons with underlying diseases. 

Status: The overarching goal of this PMS activity is to identify hypotheses for the safefy 
evaluation of this product by confirming the occurrence status of non-acute hospitalization 
associated serious events observed after vaccination in persons with underlying diseases 
considered to be at high risk of aggravation of COVID-1 9 in Japan. The study is ongoing; however, 
no safety findings have been identified to date. 

Confidential: Property of ModernaTx, Inc 70 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEVAX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
ela someran/ da vesomeran) 
PBRER No. 5  

mRNA-1273-P918 

18  Dec 2022 to 1 7  Jun 2023 
Page 7 1  of 526 

Title: General Use Results Survey: Spikevax Intramuscular Injection (Previously COVID-19 
Vaccine Modema Intramuscular Injection) During the Early Phase of Treatment with Novel 
Corona Vaccine, Follow-up of Key Survey Participants. 

Summary: The overarching goal of this PMS activity is to follow-up subjects who are vaccinated 
early after the marketing approval of this product in Japan for 1 1  months from the day after the 
day following the last day of the last vaccination with this drug as the primary immunization (1he 
last day of the observation period in the health status investigation of preceding vaccinees) to 
1 2  months after the last vaccination with this drug as the primary immunization, and to collect 
information on SAEs observed during the follow-up period and COVID-1 9. Enrolment for this 
survey ended in Dec 2022.  There were 8,637 individuals in the safety and efficacy analysis set At 
this time, no safety findings have yet been identified. The observation of the final subject was 
completed in Apr 2023 ,  and final analyses are ongoing. 

mRNA-1273-P922 

Title: DisCOVEries II: An Observational Study to Evaluate the Immunogenicity of a COVID-19 
Bivalent Booster as the Second Booster Dose Against Omicron BA.4/5 . 

Status: A six-month observational prospective study (with an optional long-term follow-up of up 
to 1 2  months), to investigate antibody levels with respect to time since receiving a bivalent 
COVID-1 9  booster dose. The protocol was approved on 06 Dec 2022 . At this time, no safety 
findings have been identified. 

mRNA-1273-P928 

Title: Relative Effectiveness of mRNA-1 273 in Adults with At-Risk Clinical Conditions. 

Status: This is an Observational retrospective cohort study. 

Part I: To determine the rVE of 2 doses of the mRNA-1273 vaccine vs. 2 doses of the BNT162b2 
vaccine and 2 doses of the mRNA-1 273 vaccine vs. 1 dose of the Ad26.COV2.S vaccine in 
individuals aged 1 8  years and older who have at least one underlying medical condition ( endpoints: 
medically-attended COVID-1 9 illness/COVID-1 9  illness in outpatients/ COVID-1 9  illness 
requiring hospitalization). 

Part II: To determine the rVE of a single homologous booster dose of the mRNA-1 273 vaccine vs. 
a single homologous booster dose of the BNTl 62b2 vaccine in adults aged 1 8  years and older who 
have at least one underlying medical condition associated with higher risk for severe COVID-19 
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(endpoints : medically-attended COVID-1 9  illness/ COVID-1 9  illness in outpatients/COVID-19 
illness requiring hospitalization). Protocol was approved on 02 Mar 2023 and interim updates were 
done on 12  May 2023.  At this time, no safety findings have been identified. 

mRNA-1273-P930 

Title: Relative effectiveness of the BNT1 62b2, mRNA-1 273 , and Ad26.COV2.S COVID-19 
Vaccines in adults in the US. 

Status: This is an Observational retrospective cohort study. 

Part I: To determine the rVE of 2 doses of the mRNA-1273 vaccine vs. 2 doses of the BNT162b2 
vaccine and 2 doses of the mRNA-1 273 vaccine vs. 1 dose of the Ad26.COV2.S vaccine in 
individuals aged 1 8  years and older (endpoints: medically-attended COVID-19 illness/COVID-19 
illness in outpatients/COVID- 1 9  illness requiring hospitalization). 

Part II: To determine the rVE of a single homologous booster dose of the mRNA-1 273 vaccine vs. 
a single homologous booster dose of the BNTl 62b2 vaccine in adults aged 1 8  years and older 
(endpoints : medically attended COVID-1 9  illness/ COVID-1 9  illness in outpatients/COVID-19 
illness requiring hospitalization). Accepted for publication (Open Forum Infectious Diseases). 

This retrospective observational study follows a cohort during two distinct periods that reflect 
vaccination guidelines. The first period began in Feb 202 1 ,  when COVID-1 9  vaccines become 
available, until booster doses were recommended in Oct 202 1 .  The second period began in 
Oct 202 1 ,  when individuals started receiving their booster dose until the end of Jan 2022, when 
the omicron variant wave was rapidly progressing throughout the United States. P930 was 
approved by Patient Review and Coordination in Apr 2022 . At this time, no safety findings have 
yet been identified given the early stage of the study. 

mRNA-1273-P931 

Title: Comparative Effectiveness of the Bivalent COVID-1 9 mRNA Vaccines (ORIGINAL AND 
OMICRON BA.4/BA.5) in Adults in the US. 

Status: The goal of this study is to determine the rVE between the two mRNA Bivalent vaccines 
against COVID-1 9-related hospitalization/outpatient visits in adults 1 8  years or older. The 
protocol was approved on 1 1  May 2023 and first interim updates were done on 22 May 2023. At 
this time, no safety findings have been identified given the early stage of the study. 
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Title: Real-world comparative effectiveness of a third dose of mRNA-1273 versus BNTl 62b2 
among immunocompromised adults in the US. 

Status: The goal of this retrospective database study is to compare the real-world effectiveness of 
a third dose of the Spikevax vaccine vs. a third dose of the Comirnaty vaccine against breakthrou!#i 
COVID-1 9  hospitalizations among immunocompromised adults in the US. This protocol for this 
study was approved on O 1 Mar 2023 , and analyses were initiated in Jun 2023. Analyses are ongoing 
with final completion expected by 2 1  Oct 2023 .  At this time, no safety findings have been 
identified given the early stage of the study. 

mRNA-1273-P933 

Title: Real world comparative effectiveness of a booster dose of Spikevax versus Comirnaty 
among adults age 65+ in the US. 

Status: The goal of this retrospective database study is to compare the real-world effectiveness of 
a 1 st booster dose of the Spikevax vaccine vs. a 1 st booster dose of the Comirnaty vaccine against 
breakthrough COVID-19  hospitalizations among adults age 65+ who have completed a primacy 
series of an mRNA-based COVID-1 9  vaccine. This protocol for this study was approved on 
0 1  Mar 2023, and analyses were initiated in Jun 2023. Analyses are ongoing with final completion 
expected by 2 1  Oct2023 .  At this time, no safety findings have been identified given the early stage 
of the study. 

In addition, the following studies are planned as of the DLP of this PBRER. 

mRNA-1273-P910 

Title: Clinical course, outcomes and risk factors of myocarditis and pericarditis following 
administration of Modema vaccines targeting SARS-Co V-2. 

Summary: The overarching goal of this study is to characterize the clinical course, outcomes and 
risk factors for myocarditis and pericarditis associated with elasomeran and elasomeran bivalent 
vaccination. Startup activities including creation of the case adjudication system are currently in 
progress. 

mRNA-1273-P919  

Title: An Observational Study to Assess Maternal and Infant Outcomes Following Exposure to 
SPIKEVAX During Pregnancy. 
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Status: This observational study will evaluate the risk of adverse pregnancy and infant outcomes 
following maternal exposure to elasomeran during pregnancy. A statistical analysis plan is 
currently under review. 

mRNA-1273-P920 

Title: Post-marketing safety of an Omicron-containing bivalent SARS-Co V-2 mRNA-1273 
booster vaccine in the United States. 

Status: The overarching aim of this study is to characterize the safety of the Omicron-containing 
bivalent SARS-CoV-2 mRNA-1 273 booster vaccine as used in routine clinical practice. 
Preliminary analyses are ongoing. 

mRNA-1273-P921 

Title: Evaluation of Post-marketing safety of Spikevax (elasomeran) in the Kingdom of Saudi 
Arabia. 

Status: The overarching goal of this study is to characterize the clinical course, outcomes and risk 
factors for myocarditis and pericarditis associated with elasomeran and elasomeran bivalent 
vaccination. A protocol is currently under review. 

mRNA-1273-P923 

Title: Post-marketing safety of Spikevax vaccine in South Korea. 

Status: The overarching aim of the study is to characterize the safety of the elasomeran vaccine 
(primary series and booster) as used in the routine clinical practice in Korea. A protocol is curren1ly 
in development for a retrospective database study supporting this aim. 

mRNA-1273-P924 

Title: Post-marketing Surveillance : Use-Result Surveillance with Spikevax Bivalent. 

Status: This PMS activity aims to evaluate safety of elasomeran elasomeran/imelasomeran 
(SARS-CoV-2 mRNA vaccine)] and elasomeran/davesomeran in Korea. A protocol has been 
recently approved for execution of the survey. 
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9. INFORMATION FROM OTHER CLINICAL TRIALS AND SOURCES 

9.1. Other Clinical Trials 

9.1.1 Investigator-sponsored Studies 

The following Investigator-sponsored Studies were completed during the reporting period: 

Short Title: Vaccine in chronic lymphocytic leukaemia (CLL). 

Title: Vaccine responsiveness in patients with CLL. 

Summary: In this prospective study, 60% of patients with CLL developed SARSCo V-2 antibodies 
and 80% developed functional T-cell responses after vaccination. For this study enrolment has 
been completed, first patient first visit dated O 1 Sep 2020 and final CSR was completed on 
07 Mar 2023. The total number of subjects enrolled was 3 6. No AEs were reported. No significant 
safety findings have been identified for this study during the reporting period of this PBRER. 

Short tittle: COVERALL Initial 

Title: Risk factors for infection with SARS-Co V-2 and for life-threatening evolution of 
COVID-1 9  in patients with autoimmune diseases in Switzerland. 

Summary: The objective for this study was to have a head-to-head comparison BNTI 62b2 and 
mRNA-1273.  The start date for this study was Dec 202 1 and end date was Jun 2022. The total 
number of subjects enrolled till DLP was 601 subjects. No AEs were reported. No significant 
safety findings have been identified for this study during the reporting period of this PBRER. 

The following Investigator-sponsored Studies were ongoing during the reporting period: 

Short Tittle: T-Cell immunity 

Title: T-Cell immunity 

Description for T-Cell immunity: Recently, two mRNA vaccines for severe acute respiratoiy 
syndrome coronavirus 2 (SARS-Co V-2) have become available, but there is also an emergence of 
SARS-Co V-2 variants with increased transmissibility and virulence. A major concern is whe1her 
the available vaccines will be equally effective against these variants. The vaccines are designed 
to induce an immune response against the SARS-Co V-2 spike protein which is required for viral 
entry to host cells. Immunity to SARS-Co V-2 is often evaluated by antibody production, while 
less is known about the T-cell response. Here we developed, characterized, and implemented two 
standardized, functional assays to measure T-cell immunity to SARS-CoV-2 in uninfected, 
convalescent, and vaccinated individuals. The MAH found that vaccinated individuals had robust 
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T-cell responses to the wild type of spike and nucleocapsid proteins, even more so than 
convalescent patients. The MAH also found detectable but diminished T-cell responses to spike 
variants (B. 1 . 1 .  7, B. 1 .35 1 ,  and B. 1 . 1 .248) among vaccinated but otherwise healthy donors. Since 
decreases in antibody neutralization have also been observed with some variants, investigation into 
the T-cell response to these variants as an alternative means of viral control is imperative. 
Standardized measurements of T-cell responses to SARS-Co V-2 are feasible and can be easily 
adjusted to determine changes in response to variants . Estimated completion date is 25 Feb 2024. 

Summary: Enrolment is complete, first patient first visit dated in 2022 and planned final report 
date is Sep 2023 .  The total number of subjects enrolled was 50. No AEs have been reported and 
no significant safety findings have been identified for this study during the reporting period of 1his 
PBRER. 

Short Tittle: COVERALL Extension 

Title: Risk factors for infection with SARS-Co V-2 and for life-threatening evolution of 
COVID-1 9  in patients with autoimmune diseases in Switzerland. 

Summary: For this study enrolment is complete, first patient first visit dated 26 Oct 2022 and 
planned final report date is 3 1  Dec 2023 . The total number of subjects enrolled was 1 80. No AEs 
were reported. No significant safety findings have been identified for this study during the 
reporting period of this PBRER. 

Short Tittle: SCQM 

Title: NIA 

Summary: For this study enrolment is complete, first patient first visit was 03 Apr 2021 and fmal 
report date was Feb 2023 . The total number of subjects enrolled was 9 12 .  No AEs were reported. 
No significant safety findings were identified for this study during the reporting period of this 
PBRER. 

Short Tittle: CoviBoost 2 

Title: AP-HA 

Summary: For this study enrolment was complete, first patient first visit was 22 Aug 2022 and 
planned final report date is Aug 2023 . The total number of subjects enrolled was 4 14.  No AEs 
were reported. No significant safety findings have been identified for this study during the 
reporting period of this PBRER. 

Short Tittle: SCQM Extension 
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Summary: For this study enrolment was complete, first patient first visit was 03 Apr 202 1 and 
planned final report date is Sep 2023.  The total number of subjects enrolled was 9 1 7 .  No AEs were 
reported. No significant safety findings have been identified for this study during the reporting 
period of this PBRER. 

Short Tittle: MIViral 

Title: NIA 

Summary: For this study enrolment was complete, first patient first visit was in Oct 2022 and 
planned finalreportdate is Dec 2023 . The totalnumberofsubjects enrolled was 1 80. No AEs were 
reported. No significant safety findings have been identified for this study during the reporting 
period of this PBRER. 

Short Tittle: NIA 

Title: Predictors of Hospitalization and Severe Disease due to Breakthrough COVID-1 9  Infection 
in Fully Vaccinated Individuals. 

Summary: Objective of this study is to identify predictors of hospitalization for fully vaccinated 
patients presenting to an emergency department (ED) and identify predictors of severe outcomes 
in fully vaccinated hospitalized patients. No subjects have been enrolled/exposed for this study at 
DLP of this PBRER. This study started on 1 5  Jun 2023 and the projected end date for this study is 
Jan 2024 . No AEs were reported. No significant safety findings have been identified for this study 
during the reporting period of this PBRER. 

Short Tittle: VI 

Title: VI 

Summary: Objective of this study is to determine the correlation of pre-existing antibodies against 
influenza or COVID with the kinetics of infectious viral load. No subjects have been enrolled in 
this study at DLP for this PBRER. This study started in Feb 2023 and the projected end date for 
this study is in Jun 2024. No AEs were reported. No significant safety findings have been identified 
for this study during the reporting period of this PBRER. 
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9.1.2 License partner studies 

9.1.2.1 Completed trials 

Sponsored by Glaxo SmithKline (GSK): 

Protocol or Study Number: 2 17670 (ZOSTER-091) 

18  Dec 2022 to 1 7  Jun 2023 
Page 78 of 526 

A Phase 3, randomized, open-label, controlled, multicenter study to evaluate the immune response 
and safety of both herpes zoster subunit vaccine in healthy adults aged 50 years and older and 1he 
influenza virus vaccine in healthy adults aged 1 8  years and older when administered sequentially 
or co-administered with mRNA-1 273 booster vaccination. 

Country-US 

Dosing details : mRNA-1 273 50 µg per dose (embedded in SM-1 02 LNPs); water for 
injections q.s. 0.5 mL. 

• Flu D-QIV: Flu Quadrivalent Influenza vaccine 1 5  µg per strain/dose; 

• HZ/su: Varicella-Zoster Vaccine gE (50 µg) and AS0 l B: QS-2 1 (50 µg), MPL (50 µg), 
liposomes; water for injections q.s. 0.5 mL. 

Summary: Total enrolment was 2,0 1 3  subjects and actual subjects exposed to mRNA-1273 was 
1 ,534. Startdate forthis studywas 07 Oct 202 1 and end datewas 28 Feb 2023 (Date of final CSR). 
No safety, efficacy, or effectiveness information was identified during the reporting period. fu 
addition, there were no regulatory actions taken due to safety reasons. 

9.1.2.2 Ongoing trials 

Sponsored by DMID of National Institute of Allergy and Infectious Diseases (NIAID): 

Protocol or Study Number: mRNA-1273-P102/21-0002/NCT04785144 

A Phase 1 ,  open-label, randomized study to access the safety and immunogenicity of a 
SARS-CoV-2 variant vaccine (mRNA-1273 .35 1 )  in na'ive and previously vaccinated adults. 

Country-US 

Dosing details: In this study, dosing was conducted in two different arms and further 2nd arm was 
divided into eight arms according to the doses as follows: 

1 .  ARM IA: 50 µg 1 273 .35 ,  

2 .  ARM l B: 25 µg 1 273+25 µg 1 273.35 1 ,  
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3 .  ARM 2A: 1 00 µg 1 273/100 µg 1273/50 µg 1273 .35 1 ,  

4 .  ARM 2B:50 µg 1273/50 µg 1273/50 µg 1 273 .3 5 1 ,  

5 .  ARM 2C: 1 00 µg 1273 .35 1/ 100 µg 1 273 .3 5 1 ,  

6 .  ARM 2D: 5 0  µg 1 273 .35 1/50 µg 1 273 .3 5 1 ,  

7 .  ARM 2E: 1 00 µg 1 273/1 00 µg 1273 .35 1 ,  

8 .  ARM 2F:50 µg 1 273/50 µg 1273 .35 1 ,  

1 8  Dec 2022 to 1 7  Jun 2023 
Page 79 of 526 

9. ARM 20:50 µg 1273 + 50 µg 1273 .35 1 /50 µg 1 273 + 50 µg 1 273 .3 5 1 ,  

1 0 .ARM 2H:25 µg 1273 + 2 5  µg 1273 .35 1 /25 µg 1273 + 2 5  µg 1273 .35 1 .  

Summary: Planned enrolment was 2 1 0  subjects and actual subjects exposed to mRNA-1273 was 
1 35 .  Start date for this study was 29 Mar 2020 and end date was in Apr 2023 . The estimated 
completion date for the CSR is late Dec 2023.  No safety and efficacy or effectiveness information 
was identified during the reporting period. In addition, there were no regulatory actions taken due 
to safety reasons. 

Protocol or Study Number: mRNA-1273-P101/20-0003/NCT04283461 

A Phase 1 ,  open-label, dose-ranging study to access the safety and immunogenicity of 20 19-nCov 
Vaccine (mRNA-1273) in Healthy Adults. 

Country-US 

Dosing details : In this study doses were divided into below mentioned groups and all groups had 
option of booster dose 1 00 µg. 

1 .  Cohort 1 ages 1 8-55 25 µg mRNA-1273 

2 .  Cohort 2 ages 1 8-55 1 00 µg mRNA-1 273 

3 .  Cohort 3 ages 1 8-55 250 µg mRNA-1 273 

4. Cohort 4 ages 56-70 25 µg mRNA-1 273 

5. Cohort 5 ages 56-70 1 00 µg mRNA-1 273 

6 .  Cohort 6 ages 56-70 250 µg mRNA-1 273 

7 .  Cohort 7 ages �7 1 25 µg mRNA-1 273 

8. Cohort 8 ages �7 1 1 00 µg mRNA-1 273 
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9 .  Cohort 9 

1 0. Cohort 1 0  

1 I . Cohort 1 1  

1 2. Cohort 1 2  

ages 2:7 1 250 µg mRNA-1 273 

ages 1 8-55 50 µg mRNA-1273 

ages 56-70 50 µg mRNA-1273 

ages 2:7 1 50 µg mRNA-1273 

18 Dec 2022 to 1 7  Jun 2023 
Page 80 of 526 

Summary: Planned enrolment was 140 subjects and actual subjects exposed to mRNA-1 273 was 
120. Start date for this study was 1 6  Mar 2020 and end date was 26 Apr 2023 . The estimated 
completion date for the CSR is Oct 2023 . No safety concerns were reported. No safety and efficacy 
or effectiveness information was identified during the reporting period. In addition, there were no 
regulatory actions taken due to safety reasons. Dose of 250 µg was not well tolerated (previously 
reported). Immunogenicity data was submitted to FDA and published. ModernaTx, Inc .  has all 1he 
immunogenicity data and papers generated. Preliminary CSR was published in Feb 2021. 
Follow-up for booster is still ongoing. 

Protocol or Study Number: 21-0012 

A Phase 1 /2 study of delayed heterologous SARS-Co V-2 vaccine dosing (Boost) after receipt of 
EUA vaccines. 

Country-US 

Dosing details : mRNA-1273 - 1 00 µg; mRNA-1 273-50 µg, 1 273-2 1 1 - 1 00 µg. 

Summary: Planned enrolment was 433 subjects and actual subjects exposed to mRNA-1273 were 
423 . Start date for this study was 28 May 202 1 and projected end date is 14  Dec 2023 .  No safety 
and efficacy or effectiveness information was identified during the reporting period. In addition, 
there were no regulatory actions taken due to safety reasons. ModemaTx, Inc .  has all the 
immunogenicity data and papers generated. Immunogenicity reports have been submitted to the 
FDA. This study has additional manufacturers to ModernaTx, Inc. ;  for this reason, total enrolment 
exceeds that noted here. 

Protocol or Study Number: mRNA-1273-PSll/22-0004 

Phase 2 Clinical Trial to Optimize Immune Coverage of SARS-Co V-2 Existing and Emerging 
Variants-COVID- 19  Variant Immunologic Landscape Trial (COVAIL Trial). 

Country-US 

Dosing details : In this study, dosing was conducted in 6 different arms as follows: 

1 .  Arm 1 :  1 Dose Prototype mRNA-1273,  = (99); 
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2.  Arm 2: 1 Dose Beta (B. 1 .3 5 1 )  + Omicron (B. 1 . 1 .529) = (1 00); 

3 .  Arm 3 :  2 Dose Beta (B. 1 .3 5 1 )  + Omicron (B. 1 .529) = (1 02); 

4. Arm 4: 1 Dose Delta (B. 1 . 1 529) = ( 1 0 1 ); 

5 .  Arm 5 :  1 Dose Omicron (B. 1 . 1 .529) = (1 00); 

6. Arm 6: 1 Dose Omicron (B. 1 . 1 .529) + Prototype 1273 = (1 00). 

Summary: Planned enrolment was 600 subjects and actual subjects exposed to mRNA-1273 were 
602. Start date for this study was 30 Mar 2022 and projected end date is 28 Oct 2023 . No safety 
and efficacy or effectiveness information was identified during the reporting period. In addition, 
there were no regulatory actions taken due to safety reasons. One hundred ninety-four 
breakthrough infections to date, sequencing of the variants is ongoing, as well as correlates of 
protection study being conducted. Manuscript reporting on serological data through day 9 1 ,  for 
stages 1 -3 ,  being prepared. 

Sponsored by National Cancer Institute (NCI): 

Study or Protocol Number 000115  

A Trial of  the Safety and Immunogenicity of the COVID-1 9  Vaccine (mRNA-1273) in Participants 
with Hematologic Malignancies and Various Regimens oflmmunosuppression, and in Participants 
with Solid Tumors on PDl /PDLl Inhibitor Therapy, Including Booster Doses of Vaccine. 

Country: US 

Dosing details: The vaccine is administered in 2 doses, 28 days apart. Participants receive an IM 
injection (0.5 mL) ofmRNA-1273 on Day 1 andDay 29 in the deltoid muscle and will be followed 
through 12  months post second vaccination (Day 394). 

Summary: Up to 120 participants will be enrolled, 1 )  60 participants with solid tumour 
malignancies who have initiated programmed cell death l (PDl )/programmed cell death 
ligand 1 (PDLl )  inhibitor therapy as part of standard of care and are deemed to have a stable 
regimen without the need for any immunosuppressive therapy or corticosteroids; 2) Sixty 
participants with leukaemia, lymphoma, multiple myeloma and participants post-allogeneic stem 
cell transplant will be enrolled based on their perceived risk of immunosuppression. As of 
1 7  Jun 2023 , 1 7  subjects were exposed to mRNA-1273. Start date for this study was 27 Apr 2021 
and estimated study completion date is 25 Feb 2024. No significant safety findings in this ongoing 
CT have been identified during the reporting period. 
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Sponsored by the University of California, Los Angeles (UCLA): 

Study or Protocol Number: COVID-19  Version 2.0 

1 8  Dec 2022 to 17 Jun 2023 
Page 82 of 526 

Phase 1/11, Open-label Dose-Escalation Trial of High Dose mRNA-1 273 Booster for Lung 
Transplant Recipients. 

Country: US 

Dosing details : 50 ug (n=20), 1 00 ug (n=20), and 200 ug (n=20). 

Summary: Planned enrolment was 60 subjects and number of subjects enrolled and exposed to 
mRNA-1273 were 1 9. Start date for this study was in Mar 2022, enrolment has been completed, 
and the end date was 27 Feb 2023 . Data analysis is currently ongoing. No safety concerns were 
reported. No safety and efficacy or effectiveness information was identified during the reporting 
period. In addition, there were no regulatory actions taken due to safety reasons. 

Sponsored by South Africa Medical Research Council (SAMRC): 

Study or Protocol Number: Sisonke 4 (SHERPA)/mRNA-1273-PS0S 

Sisonke Heterologous mRNA-1 273 boost after prime with Ad26.COV2.S (SHERPA study). 
Open-label, phase 3 study to evaluate the effectiveness of heterologous mRNA-1 273 boosting of 
the single or two dose Ad26.COV2.S COVID-1 9  vaccine among health-care workers in South 
Africa. 

Country: South Africa 

Dosing details : 50 ug. 

Summary: Planned enrolment was 1 5 ,000 subjects and number of subjects enrolled and exposed 
to mRNA-1273 was 12,340 subjects. Actual recruitment end date was 12  Nov 2022 and last 
subject visit was on 09 May 2023 . One hundred and six AEs have been reported, of which 18  were 
Grade 1 Related Adverse events and 4 were Grade 2 Related Adverse events. Fifteen SAEs have 
been reported, all of which were not Related to the study product. EightAESis have been reported, 
4 of which were Related to study product. Five hundred and eighty-two cases ofReactogenici1y 
have been reported, none of which were Grade 3 or higher. Forty-six breakthrough infections have 
been reported, 1 of which resulted in death. The remaining breakthrough infections were mild or 
asymptomatic infections. There are no safety concerns, new efficacy/effectiveness information or 
regulatory actions taken for safety reasons. 
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Sponsored by Merck, Sharp and Dohme (MSD): 

Study or Protocol Number: Vll0-911-00 

1 8  Dec 2022 to 17 Jun 2023 
Page 83 of 526 

A Phase 3, Randomized, Double-blind, Placebo-controlled Study to Evaluate the Safety, 
Tolerability, and Immunogenicity of the Concomitant Administration of Either 23-Valent 
Pneumococcal Polysaccharide Vaccine or 1 5-Valent Pneumococcal Conjugate Vaccine with a 
Booster Dose of SARS-CoV-2 mRNA Vaccine in Healthy Adults 50 Years of Age or Older. 

Country: US, including Puerto Rico 

Dosing details : Participants enrolled in the concomitant groups will receive either 23-Valent 
Pneumococcal Polysaccharide Vaccine (Vl 1 0) or 1 5-Valent Pneumococcal Conjugate Vaccine 
(Vl 14) (blinded) in the left arm andmRNA-1 273 (open-label) in the right arm on Day 1 ,  and then 
will receive placebo (blinded) in the left arm 30 days later at Visit 3 (Day 30). Participants enrolled 
in the non-concomitant groups will receive placebo (blinded) in the left arm and mRNA-1273 
(open-label) in the right arm on Day 1 ,  and then will receive V l  1 0  or Vl  14 (blinded) in the left 
arm 30 days later at Visit 3 (Day 30). 

Summary: Planned enrolment was 850 subjects and total subjects enrolled were 850 subjects and 
all 850 subjects enrolled were exposed to mRNA-1273 . Start date for this study was 1 2  Jan 2022 
and last participant last visit was on 2 1  Feb 2023. Database lock is targeted for Oct 2023 .  The CSR 
is targeted for finalization in Jan 2024. No safety concerns were reported. No new efficacy or 
effectiveness information has been obtained. No regulatory actions were taken for safety reasons. 

Study or Protocol Number: V503-076-00 

A Phase 3 ,  Multicenter, Open-Label Study to Evaluate the Safety and Immunogenicity of 2-dose 
Regimens of 9v Human papillomavirus and mRNA-1273 SARS-Co V-2 Vaccines Where the First 
Dose of Each Vaccine Are Given Concomitantly in Boys and Girls 9 to 1 1  Years of Age. 

Country: US 

Dosing details : 50 µg primary series (2 doses of 50 µg 28 days apart). 

Summary: Planned enrolment was 1 60 subjects and total number of subjects enrolled were 165 
and out of which 1 62 subjects were exposed to mRNA-1 273.  Start date for this study was 
28 Mar 2022 and projected end date is 14  Jun 2024. No new safety concerns, and no regulatory 
actions taken for safety reasons during the reporting period. There is no information that would 
affect the safety profile of the product through the reporting period. There is no new efficacy, 
effectiveness, or immunogenicity information. 
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Sponsored by the University of Southampton (Co V Boost): 

Study or Protocol Number: RHM MEDl 781 

18 Dec 2022 to 17 Jun 2023 
Page 84 of 526 

A randomized, phase II UK multicenter study to determine reactogenicity and immunogenicity of 
booster vaccination against ancestral and novel variants of SARS-Co V-2. 

Country: UK 

Dosing details : mRNA-1273.529 50 µg and mRNA-1273 .2 14  50 µg 

Summary: For mRNA-1273.529 50 µg, planned enrolment is 205 subjects and the number of 
subjects enrolled and exposed to mRNA-1273 were 209. Start date for this study was 1 8  Feb 2022 
and projected end date is 30 Nov 2023 . No SAEs have been reported to ModemaTx, Inc .  Interim 
analysis is not yet complete for efficacy and effectiveness information. No regulatory actions have 
been taken for safety reasons. 

For mRNA-1 273.2 14 50 µg, planned enrolment is 1 00 subjects and number of subjects enrolled 
and exposed to mRNA-1 273 were 96. Start date for this study was 25 Jul 2022 and project end 
date is 3 1  Mar 2024 . No SAEs are reported to ModemaTx, Inc. Interim analysis is not yet complete 
for efficacy and effectiveness information. No regulatory actions have been taken for safety 
reasons. 

9.2. Medication Errors 

Table 9.1 Medication errors 

Source of New 0 Moderna GSDB 
Information 0 Literature Sources 

0 Search Criteria Applied: Appendix 1 3 .4 
0 Retrieved: 0 
0 New and Significant Safety Information: None (0) 

Background A medication error is an unintended failure in the drug treatment (orin this case, vaccine 
use) process that leads to, or has the potential to lead to, harm to the patient. European 
Union legislation requires information on medication errors to be collected and reported 
through national pharmacovigilance systems. 

Methods The ModernaTx, Inc. GSDB was searched using the SMQ Medication errors, with a 
broad scope. The results were reviewed to exclude cases describing scenarios of off-label 
use and intentional product use issues. 

Results Refer to Appendix 9 .g for a dditiona 1 information. 
Medication Errors Involvinl,! Elasomeran 
During this review period, the MAH received 2,745 cases (8,995 events) of Medication 
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Discussion 

errors with 402 serious cases (1 , 164 serious events), and 1 1  cases with a fatal outcome. 
There were 2,5 1 2  medically confirmed cases involvingelasomeran. The most frequently 
reported PTs were "Expired product administered" (1 1 63 ;  12 .9%), followed by 
"Interchange ofvaccineproduct"(565; 6.3%), and "COVID-1 9  Immunization" (454; 
5 .0%). It should be notedthatthe PT "No adverse event"(l 665; 1 8 .5%)had the highest 
number of events. During the review period, there were 798 cases (3 , 1 83 events) of 
medication errorreported with an associated AB. The most frequent AE reported were 
"COVID-l 9"(258;8.1%), followed by "Headache" (78;  2.5%) and "Vaccination site 
pain" (70;2 .2%). The number of case reports are listed below by age group exposed: 

• <6 months of age: 6 cases (9 events) of medication errors were reported. None 
of the medication error reports noted an associated AE. 

• Infants and toddlers (6 months to 23 months): 86 cases (1 30  events) of 
medication errors were reported 5 cases (5 non-serious events; 1 serious event) 
reported AEs. 

• Children (2 years to 5 years): 1 17 cases (173 events) of medication error were 
reported. 4 cases (4 non-serious events) reported AEs. 

• Children (6 years to 11  years): 47 cases (53 events) ofmedication error were 
reported. 3 cases (6 non-serious events) reported AEs 

• Adolescents (12 to 17 years):3 1 cases (36 events) of medication error were 
reported. 4 cases (3 non-serious events; 1 serious event) reported AEs. 

Medication Errors Involvin&: Elasomeran/lmelasomeran 
During the review period, the MAH received 349 cases (474 events) of Medication 
errors with 28 serious cases (25 serious events), and no cases with a fatal outcome. There 
were 308 medically confirmed cases involving elasomeran/imelasomeran. The most 
frequentlyreportedPTs were Expired productadministered"(l 92; 40.5%), followed by 
"Underdose"(70; 14.8%), and "Product storage error" (48;  1 0. 1  %). During the review 
period, there were 8 8 cases (2 16 events) of medication errorreported with an associated 
AE. The most frequent AB reported were "Adverse drugreaction" (2 1 ;  9 .7%), followed 
by "Pain in extremity" ( 13 ;  6.0%), and "Headache" (1 0; 4.6%). 
Medication Errors Involvina: Elasomeran/Davesomeran 
During the review period, the MAH received 2,742 cases (3 ,897 events) of Medication 
errors with 5 serious cases (l serious event), and no cases with a fatal outcome. There 
were 2,728 medically confirmed cases involving elasomeran/davesomeran. The most 
frequentlyreportedPTs were "Expired product administered" (1 ,405 ; 36 .1  %), followed 
by "Product storage error'' (7 15 ,  1 8 .3%), and "Underdose" (386; 9 .9%). During the 
reviewperiod, there were 1 1 3  cases (26 1  events) of medication error reported with an 
associatedAE. The mostfrequentAE reported were "COVID-1 9" (1 7; 6 .5%), followed 
by "Pyrexia" (16;  6 . 1  % ), "Myalgia" (1 O; 3 .8%) and "Pain" (1 O; 3 .8% ). 
A review of the data received during the reporting period of this PBRER, showed that 
events of medication errors do not suggest any identifiable pa ttems or trends in the 
reports of medication errors received by the MAH, including those reports concerning 
patients who received doses of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran vaccine beyond the primary series or any interchange of other 
COVID-1 9  vaccine products. There seemed no difference for the nature of reported 
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medication errors and importantly associated AEs among the elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeranin general. AEs associated with 
reported medication errors were usually known to the elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran safety profile, and no events 
were associated with significant harm to the patient due to the medication error. There 
were no significant changes in the frequencies and types of medication error events in 
general from this review period and the last review period. 

Conclusion Evaluation of the data during this reporting period did not provide any new safety 
information that would suggest medication errors associated with administrations of 
elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran impact the 
benefit--risk profile for elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran. The benefit-risk evaluation remains positive. Medication 
errors reported to Modema Tx, Inc. will continue to be monitored using the routine 
pharmacovigilancemeasures implementedforelasomeran, elasomeran/imelasomeran 
and elasomeran/davesomeran. 

9.3. Medical device incidents 

A review of reports of device related issues from elasomeran/imelasomeran did not reveal any 
patterns or other safety information relevant to the benefit-risk assessment for elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. 

10. NON-CLINICAL DATA 

No relevant new safety finding was identified in non-clinical in vivo and in vitro studies during the 
period of this PBRER. 

11 .  LITERATURE 

A global literature search and analysis were performed utilizing Embase, Medline and PubMed 
databases for abstracts for the reporting period 1 8  Dec 2022 to 1 7  Jun 2023 . The literature search 
was performed for the publications related to elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran and for publications related to the class mRNA COVID-1 9  vaccines. 
The product search terms included Elasomeran, mRNA-1 273, Modema COVID-1 9  Vaccine, 
SPIKEV AX, CX-0244 1 4, T AK-9 1 9, SPIKEV AX pre-filled syringe, SPIKEV AX Bivalent 
Original/Omicron BA.4-5, SPIKEVAX bivalent Original/Omicron BA. I ,  ModemaTx 1 273, 
Elasomeran/Davesomeran, mRNA-1 273 .2 14 (BA. I ), mRNA-1 273 .222 (BA.4/BA.5). Find the 
complete global literature search strategy used for Medline and Embase search under 
Appendix 1 3 . 1  and search strategy used for PubMed underAppendix 1 3 .2 .  
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A local literature search was performed for the journals which were not indexed in Medline or 
Em base using product names as key search terms. Please find the journal list under Appendix 13.3. 
Literature search strategy for medical topics can be found under Appendix 1 3 .4. 

Question: The MAH is requested to review their internal literature retrieval processes and to 
ensure that any publications published prior to the reporting interval, which have been missed in 
previous literature screenings, are included in relevant reviews in the next PSUR. 

Response: The MAH has implemented a series of improvements to the literature retrieval process. 
While routine global literature reviews were previously conducted weekly using Medline and 
Em base in screenings elasomeran-related literature articles. The MAH recognizing vast literature 
on Covid-1 9, expanded its literature screening to the comprehensive PubMed database (rather a 
part covered through Medline ). Consequently, Pub Med is now searched at the product level 
without specific AE filters. This strategic addition has introduced an additional 30,000 articles/hits 
for retrospective review since IBD compared to the previous methodology. This upgraded 
literature screening process involved retrospective identification of previously missed articles that 
were then assessed for Individual Case Safety Reports (ICSRs ), signal detection and aggregate 
reporting and submitted accordingly. Thus, MAH is confident in the thoroughness of the literature 
retrieval process, ensuring minimal likelihood of overlooking pertinent articles, as evidenced by 
MAHs comprehensive representation in the PBRERs. 

During the reporting period, there were a total of 7 1 ,09 1 abstracts retrieved and upon removal of 
duplicates 23,574 abstracts were reviewed from the global search. There were 7,745 localjoumal 
searches performed and 23 6 abstracts were reviewed. From all the searches performed, two articles 
were identified with new safety relevant information and are summarized below. For more detailed 
information and full text articles please refer to Appendix 1 3 .5 .  

Association between SARS-CoV-2 vaccination and healthcare contacts for menstrual 
disturbance and bleeding in women before and after menopause: nationwide, register based 
cohort study [13]. 

Ljung et al. performed a nationwide, register based cohort study from Swedish national and 
regional registers RECOV AC and SCIFI-PEARL to check the risks of any menstrual disturbance 
and bleeding following first, second and third dose of SARS-Co V-2 vaccination (BNTl 62b2, 
mRNA-1273, or ChAdOxl nCoV-1 9) in premenopausal or postmenopausal women. A total of 
2,946,448 Swedish women aged 1 2-74 years were included in the vaccination analyses. Pregnant 
women, women living in nursing homes, and women with history of any menstruation or bleeding 
disorders, breast cancer, cancer of female genital organs, or who underwent a hysterectomy 
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between O 1 Jan 20 1 5  and 26 Dec 2020 were excluded. The following observations were made 
from the study: The highest risks for bleeding in women who werepostmenopausal were obseived 
after the third dose in one to seven days risk window (hazard ratio 1 .28 [95% Cl=l . 0 1  to 1 .62]) 
and in the 8-90 days risk window (1 .25 [1 .04 to 1 .50]). The impact of adjustment for covariates 
was modest. An increased risk of postmenopausal bleeding suggested 23 to 3 3 percent after 8-90 
days window with BNT162b2 and mRNA-1273 after the third dose, but the association with 
ChAdOx 1 nCo V-1 9  was less clear. During the analyses for menstrual disturbance or bleeding in 
women who were premenopausal, an adjustment for covariates almost completely removed the 
weak associations noted in the crude analyses. The premenopausal bleeding estimates were more 
imprecise compared with the other outcomes because of the fewer observed events. The strongest 
associations observed in premenopausal bleeding after vaccination were not significant and noted 
a 14% increased risk during one to seven days window after the first dose (1 . 14 [0.86 to 1 .50]) and 
the third dose (1 . 1 4  [O . 77 to 1 .  70]). There was no increased risk observed after the second dose 
(0.96 [0.7 1 to 1 .30]) in the corresponding risk window. The authors observed a weak and 
inconsistent associations between SARS-Co V-2 vaccination and healthcare contacts for bleeding 
in women who are postmenopausal, and even less evidence was recorded of an association for 
menstrual disturbance or bleeding in women who were premenopausal. The study findings did not 
provide substantial support for a causal association between SARS-CoV-2 vaccination and 
healthcare contacts related to menstrual or bleeding disorders. 

Morphologic and molecular analysis of liver injury after SARS-Co V-2 vaccination reveals 
distinct characteristics [14]. 

The article by Uzun et al, 2023 , is presented in Section 1 1 , as this event of Vaccine Induced Liver 
Injury (VILI) was reported for the first time during the PBRER#5 review period and after thorough 
medical review of such cases and the article, do not provide sufficient information to establish a 
causal relationship with elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 

The following article by Uzun et al, describes six ( 6) Swiss elasomeran patients with reported VILI 
and nine (9) with the initial diagnosis of Autoimmune Hepatitis. Formalin fixed liver biopsies for 
both were examined using immunofluorescence, immune repertoire histomorphology, 
whole -transcriptome and spatial transcriptome sequencing. The article had no information on the 
PMH, family history or medication for the subjects with Autoimmune Hepatitis, except4 had stage 
1 fibrosis. For the subjects with presumed VILI the age ranged from 2 1 -85 years and the medical 
histories of the patients are limited except for one patient, a 2 1 -year-old female is said to have 
"polymyalgia" and antibodies to thyroid peroxidase; another, a 78 y/o male with significant HBP 
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and a third, a 63 y/o male with Type 2 Diabetes Mellitus and elevated lipids. Only 3/6 Antinuclear 
Antibody+, both SMA and anti-Liver Abs Negative, Immunoglobulin G (IgG) levels normal in 
4/6. Two females/4 males, time to onset (TTO) 2 to 28 days. There is no information on any 
previous liver issues or on the medications received by these for the other subject. For the 
presumed VILI subjects, one was untreated and the other 5 given steroids with all achieving drug 
free remission for the 12  to 1 8  months of follow-up. 

The results of the extensive histomorphology studies were similar for both the presumed VILI and 
autoimmune hepatitis (AIH) cohorts. However, for the subjects with presumed VILI, the gene 
expressions profiling showed that mitochondrial metabolism and oxidative stress-related pathways 
were more and interferon response pathways less enriched. In addition, in these subjects, the 
multiplex analysis revealed that inflammation was dominated by CD8+ effector T-cells . fu 
contrast, for the Autoimmune Hepatitis subjects, there was a predominance of CD4+ effector 
T--cells and CD79a+ B and plasma cells. T-cell receptor (TCR) and B-cell receptor sequencing 
demonstrated- the T- and B-cell clones were more dominant in the presumed VILI than the 
Autoimmune Hepatitis subjects. In addition, many T-cell clones detected in the liver were also 
found in the blood. Finally, analysis of TCR beta chain and lg heavy chain variable-joining gene 
usage showed that TRBV6-1 , TRBV5-1 , TRBV7-6 and IgHVl -24 genes were used differently in 
the presumed VILI than Autoimmune Hepatitis subjects. 

The authors concluded that the liver injury in the presumed VILI subjects is related to AIH but 
demonstrated distinct differences in histomorphology, pathway activation, cellular immune 
infiltrates, and TCR usage. They further note that these 6 patients appear more closely like drug
induced autoimmune-like hepatitis. The extensive data presented in this article is based upon a 
selected cohort of subjects who developed liver injury within 3 0 days of the first (3) or second (3) 
vaccination with elasomeran in comparison to cohort of initial Autoimmune Hepatitis. Bo1h 
cohorts have limited medical histories which are important in assessing the etiology ofliver injury 
in patients. The presumed VILI subjects either required no treatment ( 1 )  or a limited course of 
steroids with continued remission for 1 2- 1 8 months. The article presents an interesting concept 
which at this point is a diagnostic concept based upon an extensive assessment of a limited group 
of patients with liver injury post elasomeran vaccination out of over 80 cases reported in the 
literature. Using the Simplified Criteria for Autoimmune Hepatitis, 2 met Definite, 2 Probable and 
2 did not meet Simplified Criteria for Autoimmune Hepatitis. Similar to the conclusions of 
assessment of Autoimmune Hepatitis, the reports in this article are rare, confounded, lack a 
clinically well-characterized representative comparison group and do not provide sufficient 
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information to establish a causal relationship with elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran. 

12.  OTHER PERIODIC REPORTS 

No other PBRERs have been written for elasomeran, elasomeran/imelasomeran, or 
elasomeran/davesomeran. 

13. LACK OF EFFICACY IN CONTROLLED CLINICAL TRIALS 

During the reporting period, no new data emerged that indicated a lack of efficacy from 
interventional, non-interventiona1, retrospective studies or from the review of literature articles. 

14. LATE-BREAKING INFORMATION 

There were no potentially important safety, efficacy and effectiveness findings that arose during 
the preparation of this report after the DLP. 

15. OVERVIEW OF SIGNALS: NEW, ONGOING OR CLOSED 

15.1 . Validated signals during the reporting period 

ModemaTx, Inc. has an established signal management process that includes signal detection, 
validation, prioritization, and assessment. During signal detection, data sources are screened for 
new safety information related to elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran. Following initial review of available data, a determination is made 
based on the nature and the quality of the new information whether the available documentation 
contains sufficient evidence demonstrating the existence of a new potentially causal association, 
or a new aspect of a known association, and therefore justifies further analysis, at which point 
those topics are referred for further evaluation and are considered as "validated signals." Potentia1 
signals may be identified from any data source, including but not limited to safety data from 
ModemaTx, Inc.-sponsored CTs, non-interventiona1 studies, spontaneous AE reports, published 
literature, regulatory safety surveillance databases (e.g., Eudravigilance, vaccine AEs reporting 
system [V AERS]), and communications from extema1 sources, including regulatory agencies, and 
(if applicable) business partners. As part of the ModemaTx, Inc . ' s  routine pharmacovigilance 
activities, weekly to monthly signal detection analyzes are performed on the following data 
sources: ModemaTx, Inc. global pharmacovigilance database (Argus platform) using a defined 
signal detection methodology (both qualitative and quantitative aggregated analyzes), signals of 
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disproportionate reporting from regulatory databases (e.g., Eudravigilance, VAERs), published 
literature that involves targeted keyword searches in widely recognized databases (i.e. , Medline, 
Embase), health authority websites screening, review of publicly available competitors' labels, as 
well as social media. 

This routine aggregate review also includes O/E analyzes, which are performed as described in 
Appendix 1 2.2. 

During the reporting period of this PBRER, 4 signals were closed as refuted, and 2 signals were 
ongoing. The list of ongoing/closed signals as of DLP of this report is presented in Table 1 5. l  
below and detailed summary tabulation of  all signals is included in Appendix 5 . 1 .  

Table 15.1 Status of Validated Signals 

Cross reference to the 
corresponding procedure 
for which a safety 

Signa1 evaluation or regulatory 
request has been closed 
during the reporting 
period 
NA (Re-evaluation signal 
was triggered internally by 
Moderna following PRAC 
request to provide an 

Amenorrhea (re- updated analysis in 
evaluation) PBRER#4, as an outcome 

of closed EPITT 1 978 1 )  

Pemphigus and PRAC Signal procedure 
(EPITT No. 1 9860) pemphigoid 

NA (Signal was triggered 
Diarrhea (re- internally by Modern a) 
evaluation) 

Idiopathic PRAC Signal procedure 
inflammatory (EPITT No. 1 9884) 
myopathy/ 
Myositis 

IgA nephropathy EMEA/H/C/PSUSNOOOl0 
flare-up • 897/202 1 12 

Sensorineural TGA request 
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Outcom 
e Status (Refuted Assessed in another regulatory 

(Ongoing/ I procedure (Safety summary 
Closed) Substant report or a variation) 

iated) 

PBRER#4 (signal ongoing) 
The updated analysis requested by 
PRAC was submitted to PRAC 
separately. 

Closed Refuted PBRER#5 (signalclosed,presented 
in Section 1 6.2. 1 ,  signal evaluation 
report appended to PBRER [same 
content as the updated analysis 
submitted separately to PRAC]). 
PBRER#5 

Closed Refuted MSSR#1 9  
MSSR#20 
PBRER#5 

Closed Refuted MSSR#20 
MSSR#21 
MSSR#22 
PBRER#5 

Closed Refuted MSSR#1 9  
MSSR#20 
MSSR#21 

Ongoing Pending PBRER#5 
MSSR#22 

Ongoing Pending PBRER#5 
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Cross reference to the 
Outcom 

corresponding procedure 
e 

for which a safety Status 
(Refuted 

Assessed in another regulatory 
Signal evaluation or regulatory (Ongoing/ I procedure (Safety summary 

request has been closed Closed) 
Substant 

report or a variation) 
during the reporting 

iated) 
period 

hearing loss •• MSSR#24 
*IgA nephropathy was ongoing till the DLP (17  Jun 2023) and was considered closed and refuted by MAH after the DLP i.e., on 
22 Jun 2023 . 
••sensorineuralhearing loss was ongoing till the DLP ( 17  Jun 2023) and was considered closed and refuted by MAH after the 
DLP i.e., on 14 Aug 2023.  The evaluation of this signal has been presented in Section 1 6.2 and signal evaluation report (SER) 
has also been appended in Appendix 5 .2e as per TGA request. 

15.2. Requests from Health Authorities or regulatory bodies 

15.2.1 Arrhythmias 

Table 15.2 Arrhythmias 

Source of New 
Information 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3 .4 
o Retrieved: 1 57 

New and Significant Safety Information: None (0) 
Background The MAH received a Health Authority request to perform for PBRER#4 (DLP 

1 7  Dec 2022) a cumulative review of all cases concerning elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran associated with arrhytlmms 
from all sources, including any relevant articles from literature. 
For the current PBRER#5, a Health Authority requested that the MAH re-evaluate 
cumulatively the WHO-UMC classification of all serious cases of Arrhythmias, 
explicitly listing the official WHO-UMC criteria used to include/exclude cases in/from 
adjacent causality categories (i.e. ,Possible vs Probable and Probable vs Certain1 and to 
discuss the result in the context of the totality of evidence on the subject. 

Methods ofEvaluation The MAH queried the GSDB cumulatively as of 1 7  Jun 2023, for valid case reports of 
arrhythmia received from HCPs, HAs, consumers, and literature worldwide reported for 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran using the 
following MedDRA version 26.0 "SMQ Cardiac Arrhythmia (Narrow scope)." 
There is no SPEAC or Brighton Collaboration case definition available for arrhytlmms, 
therefore the MAH has created a case definition for evaluation of the arrhythmia cases. 
Cardiac arrhythmia is characterized by a bnormalorirregularrhythm of heartbeat whi:h 
could be either too slow(<60 beats/min) ortoo fast (> 1 00  beats/min) and canhappenat 
any age [ 1 5]. Cardiac arrhythmias can be classified according to the site oforigin (e.g., 
atria , atrioventricularjunction, or ventricles) and whether the response is abnormally fast 
and early (tachycardia or premature beats), or abnormally slow and delayed (bradycanlia 
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Results: 

or escape beats) [1 6]. 
Arrhythmia reports were classified into four categories as: 

1 .  Confirmed case: has less than 60 beats/min (Bradycardia) or more than 100 
beats per min (tachycardia) andeelectrocardiogram(ECG) identifying irregular 
heart rhythm 

2. Possible case: Only hasinformationontheirregularrhythmornumberofbeats 
per minute (pulse rate, heart rate) and no diagnostic confirmation (no info on 
ECG) 

3 .  Not a case: Case has normal rhythm 
4. Unassessable: Has no information on heart rate or pulse rate or ECG 

The Company causality assessment is provided utilizing the WHO-UMCstandardized 
case causality assessment [1 7]. 
Methodolo'{Y Implemented to Review the Post-marketing Data 

The MAH performed the cumulative searchas ofl 7 Jun2023 in the GSDB, using the 
MedDRA (v 26.0) SMQ "Cardiac arrhythmias" (Narrow scope.) The search retrieved 
reports that were then screened for information on ECG and that were further screened 
for Arrhythmia related information using the following key words (Bradycardia, 
Heartbeat, Irregular hearlbea� Tachycardia, irregular rhythm, ventricles, Premature 
beats, and Atrioventricular junction). The reports retrieved were separated with 
Tachycardia confirmed reports and the rest of the serious reports with Tachycardia 
alone with other key tenns were medically reviewed for Arrhythmia confirmed cases. 

Results for Cardiac arrhythmias are summarized below. Refer to Appendix 1 2.7 for additional 
information. 

Cumulatively, as of 1 7  Jun 2023 , the MAH received 9,453 reports (1 0,793 events) of Cardiac 
arrhythmias with 6,765 serious reports (7,282 serious events) and26 1 reports with a fatal outcome. 
There were 4,358 medically confirmed reports (involving elasomeran, elasomeran/imelasomeran, 
or elasomeran/davesomeran). Most of the reports involved elasomeran: 9,240 reports ( 10 ,558 
events) of Cardiac arrhythmias with 6,578 serious reports (7,083 serious events) and 254 reports 
with a fatal outcome. There were 4,300 medically confirmed reports. Most reports involved 
females (5,3 17 reports, 57.5%) compared to males (3 ,786 cases, 4 1 .0%); 1 37 (1 .5%) cases did not 
include gender information. The mean age was 53 .4 years (SD: 1 7.2) and median age was 54.0 
years (range: 0 . 1  to 1 2 1  years). For events (7,089 events) associated with a known dose number, 
4,546 (64. 1 %)had an onsetof <7 days from the time of vaccination with any dose. Of note, a total 
of 3 ,469 (32 .9%) events were reported with insufficient information to determine dose number. 

During the review period, the MAH received 590 reports ( 68 1 events) of Cardiac arrhythmias wi1h 
503 serious reports (539 serious events), and 1 3  reports with a fatal outcome. There were 
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1 53 medically confirmed reports (involving elasomeran, elasomeran/imelasomeran, or 
elasomeran/davesomeran). Most of the reports involved elasomeran: 460 reports (534 events) of 
Cardiac arrhythmias with 379 serious reports (403 serious events) and 8 reports with a fatal 
outcome. There were 1 08 medically confirmed reports. Most reports involved females 
(26 1  reports, 56 .7%) compared to males ( 1 9 1  reports, 4 1 .5%); 8 reports did not include gender 
information. The mean age was 48.5 years (SD: 1 5 .9) and median age was 48.0 years (range: 0.3 
to 90.0 years). For events associated with a known dose number (23 1 events), 1 22 (52.8%) had an 
onset of< 7 days from the time of vaccination with any dose. Of note, a totalof303 (56.7%) events 
were reported with insufficient information to determine dose number. 

Compared to the PBRER#4, the distribution of reports in this PBRER#5 was similar with respect 
to sex, age, reporting source, region, and TTO. 

As per the methodology described above, the MAH performed the review period search for 
1 8  Dec 2022 to 1 7  Jun 2023 in the GSDB, using the MedDRA (v 26.0) StandardMedDRA Query 
(SMQ) "Cardiac arrhythmias" (Narrow scope), and retrieved 590 reports (68 1  events). These 
590 reports were screened for information on electrocardiogram (ECG), which identified 
1 1 7 reports . These 1 1 7 reports were further analysed for Arrhythmia related information with the 
following key words (Bradycardia, Heartbeat, Irregular heartbeat, Tachycardia, irregular rhythm, 
ventricles, Premature beats, and Atrioventricular junction). The analysis of the 1 1 7 cases with the 
key terms found 54 reports. Of these, all Tachycardia confirmed reports (37) with no other 
associated symptom were eliminated. Tachycardia is an increased heart rate for any reason. It can 
be a usual rise in heart rate caused by exercise or a stress response such as sinus tachycardia. Sinus 
tachycardia is considered a symptom,not a disease. Of the remaining 1 7 reports, 1 was non-serious 
and anotherreportwas a duplicate. Thus, 1 5  unique serious reports from this reporting period were 
further reviewed in detail, to identify and assess true cases of Arrhythmia Details of these reviews 
are presented below in MAH re-evaluation of cumulative data. 

A Health Authority requested for this PBRER that the MAH re-evaluate cumulatively the 
WHO-UMC classification of all serious cases of Arrhythmias, explicitly listing the official 
WHO-UMC criteria used to include/exclude cases in/from adjacent causality categories (i.e., 
Possible vs Probable and Probable vs Certain), and to discuss the result in the context of the totality 
of evidence on the subject. As requested, the serious cases as of PBRER#4, 1 34 cases, and 1 5  cases 
during the current PBRER#5 were combined and re-evaluated for the WHO-UMC causality 
criteria. Overall, 1 49 serious cases were re-evaluated for WHO causality and categorized as 
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follows, Possible (62), Unlikely ( 46), Unassessable (39), and Conditional (2). There were no cases 
of positive rechallenge. 

Cases with age < 18 years. There was 1 case in a person < 1 8  years of age. A consumer reported 
that an infant with congenital transposition of the great arteries, who was exposed to vaccine in 
utero by maternal vaccination, experienced supraventricular tachycardia beginning one month 
before death at age 3 months; cause of death was transposition of the great arteries and 
supra ventricular tachycardia, and an autopsy was not done. WHO-UMC causality for arrhythmia 
unlikely due to the congenital defect. 

Please refer to Appendix 1 2. 7 for detailed MAH comment and categorization of the 149 cases. 

Discussion 

Cumulatively 1 0,793 events (9,453 reports) were reported for elasomeran (9,240 reports), 
elasomeran/imelasomeran (1 85 reports) and elasomeran/davesomeran (3 1 reports) (Note: there is 
overlap of two reports, as the following case#-as reported in Elasomeran 
and Elasomeran/imelasomeran; similarly another case# was reported in 
Elasomeran/imelasomeran and Elasomeran/davesomeran) of which 149 serious reports were 
identified as Arrhythmia cases using the methodology explained above. Of these 149 serious cases, 
1 34 were presented during the PBRER#4 and 1 5  are reported during this PBRER#5 . Overall re
evaluation of all 149 serious cases was performed. The WHO-UMC classification was provided 
for the serious 149 cases as follows: Possible (62), Unlikely (46), Unassessable (39), and 
Conditional (2). The clinical spectrum of events in this reporting period was similar to that reported 
in the previous PBRER. 

No cases qualified for classification as "Probable" or "Certain," according to the WHO-UMC 
classification. Although some cases had a plausible temporal relationship from time of vaccine 
administration to development of reported cardiac arrhythmia, other data in the case reports 
provided reasons that weighed against both probable and certain causality by vaccine. Such 
countervailing data include medical history of arrhythmia; concomitant medical conditions, 
medications or diseases that are associated with arrhythmia; SARS-COVID-19  illness; excessive 
TTO of arrhythmia from vaccination; and lack of necessary medical/clinical detail. There was also 
a lack of clear positive rechallenge. In addition, there is no proven pathophysiological mechanism 
to explain how elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran causes 
arrhythmia; similarly, there is no pathognomonic sign of vaccine-induced arrhythmia. Further, 
many of the AE reports lack information on important factors such hydration, stress/anxiety/panic, 
drug use, alcohol use, non-prescription cold and allergy medications, dietary supplements, 
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SARS-COVID- 1 9  infection, etc. Finally, the medical literature, taken together, including a small 
number of epidemiologic studies that have been reviewed in detail in previous submissions, does 
not demonstrate that arrhythmia is associated with elasomeran, elasomeran/imelasomeran or 
elasomeran/davesomeran. 

Based on the analysis of all the safety data available as of 17 Jun 2023 , the totality of the evidence 
does not indicate that arrhythmia 1s causally associated with elasomeran, 
elasomeran/imelasomeran or elasomeran/davesomeran. This evidence includes the 
post-marketing, post-approval, and post-authorization information (including literature) noted 
above, as well as CT data previously submitted, that do not show an association. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information 1hat 
would suggest a possible association between the evaluated arrhythmia events and administration 
of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in 
those reports does not differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic of Arrhythmia, reported in temporal 
association with the administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any new safety issue of concern, and the information 
provided does not support evidence of causality between elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran exposure. The MAH will continue to monitor events of Arrhythmia 
using routine surveillance. The benefit-risk evaluation remains positive. 

15.2.2 Chronic Urticaria 

In the final assessment report for PBRER #4, the following was noted by a Health Authority: 

"Chronic urticaria" - literature 

The publication by Drivenes et al [18] is claimed by the MAH to be a ModernaTx, Inc CT and has 
not been farther commented upon by the MAH. The MAH should comment upon this paper in the 
next PSUR, both on the content regarding elasomeran and occurrence of urticaria-related events, 
in particular the events concerning chronic urticaria, and to explain the stated relationship to a 
ModernaTx, Inc 's CT. 
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The MAH is requested to comment upon the publication by Duperrex et al [ 1 9] in the next PSUR 

If the literature review warrants further evaluation on the topic of chronic urticaria, the MAH 
should prepare and present an updated review on chronic urticaria, including a proposal for 
amendment of the Product Information if warranted." 

Drivenes et al [18] 

The Drivenes article featured a Letter to the Editor which presented a case series describing sixteen 
patients ( 1 0  female/6 male, median age of 33 years [ range: 20 to 73 years]) who experienced events 
of delayed onset urticaria. Thirteen patients had no prior medical history of urticaria and developed 
inducible urticaria and/or spontaneous urticaria post-vaccination. The remaining three patients 
developed an exacerbation of their pre-existing urticaria with two of those three patients 
experiencing newly developed symptomatic dermographism. All patients developed symptoms 
within 1 day to 3 weeks followingboostervaccination with a median time of 14  days. Most patients 
had severe symptoms with six requiring acute doctor visits and four patients being admitted to the 
emergency room. All patients were treated with high-dose antihistamines, and four patients 
received treatment with systemic corticosteroids. A total of five patients received further treatment 
with omalizumab. Events of delayed onset urticaria were more commonly observed after 
vaccination with a booster dose ofModema (12 ;  75 .0%), despite only 1 3 .5% of Danes receiving 
Modema as booster vaccines. In all cases, the onset of delayed urticaria and symptomatic 
dermographism was temporally associated with the administration of the vaccine. 

MAH Comment: The MAH erroneously stated that the cases described in this article were from 
a Modema CT and would not necessitate the creation of post market ICSRs. The MAH regrets this 
misstatement and has undertaken creation of ICSRs. 

Duperrex et al [19] 

Chronic spontaneous urticaria (CSU) is a common medical condition and has a wide range of 
causes. The background rates of CSU from population-based observational studies prior to the era 
of COVID-1 9  reported ranged from 80 to 1 50 per 1 00,000 population per year in Europe [20], 
[2 1 ], [22]. The authors did not perform a comparison between the estimated incidences of CSU 
after receipt of the third dose of mRNA COVID-1 9  vaccine and the background rates. 

Using passively reported CSU cases nationwide from Swissmedic, the authors extracted 607 CSU 
cases reported to Swissmedic after the third Modema dose during 2 1  Jan 202 1 to 3 1  Aug 2022 and 
reported the incidence rate being 30.8 per 1 00,000 persons (95% CI=28.4, 33 .4) during one and 
half years. Using the lower bound of background rates (80 per 1 00,000 person per year) as a 

Confidential: Property of ModernaTx, Inc 97 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEVAX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
ela someran/ da vesomeran) 
PBRER No. 5  

1 8  Dec 2022 to 1 7  Jun 2023 
Page 98 of 526 

conservative reference rate and a risk window of six weeks based on the clinical definition of CSU, 
the crude O/E is 2.08 (95% CI=l .92 to 2.25), implying the observed number of cases was higher 
than the expected signaling an excess of risk [23] . However, spontaneous reporting systems detect 
signals that could be due to factors other than the vaccine itself, and the signal requires further 
investigation and confirmation from formal epidemiologic studies. It is unclearwhetherthese CSU 
reported cases underwent a clinical review and whether there was stimulated reporting or under
reporting of CSU cases to the Swissmedic system during the case accrual period. The O/E ratio 
was crude without adjustment for demographics and risk factors for CSU. Misclassification of 1he 
risk window could over- or under-estimate O/E ratios; analyses assuming that cases could be 
reported at any time after vaccination did not suggest an increased risk. 

Based on a convenience sample of CSU in the canton of Vaud of Switzerland, the authors included 
69 patients with CSU after the third Modema dose and reported an incidence rate of 43.9 per 
1 00,000 persons (95% CI=34.5-56.0) during approximately four months of follow-up. Using the 
lower bound of background rates (80 per 1 00,000 person per year) to be conservative and a risk 
window of six weeks based on the clinical definition of CSU, the crude O/E ratio is 1 5 .04 
(95% CI=l 1 .70, 1 8 .80), implying the observed number of cases were higher than the expected 
signaling an excess of risk. However, this estimate requires cautious interpretation. First, 
misclassification of the cause of CSU is possible. The case definition or eligibility of CSU that 
allergists used, and attributable causes of CSU were not reported. Most CSU patients had risk 
factors (75% taking daily antihistamine, 1 4% with previous urticaria, 29% had hay fever, and 1 1% 
had drug allergies) that put them at a higher risk to develop CSU for a wide range of causes. 
Second, as the authors acknowledged in the Discussion, "there is a selection bias for patients wi1h 
CSU in relation to COVID-19  vaccines". The questionnaire and characteristics of those who did 
not participate are not available. Over 80% of the patients had active CSU at data collection and 
were more likely to report their recent COVID-1 9  vaccination history when it was asked. Other 
alternative causes for CSU may not be elucidated. Third, the case accrual period was much shorter 
than the national analysis, rendering approximately five expected cases and imprecise estimate of 
the ratio. The O/E ratio was crude without adjustment for demographics and risk factors for CSU. 
Misclassification of the risk window could over- or under-estimate O/E ratios. 

Comparisons between vaccine brands were limited by confounding and potential selection bias for 
both analysis in Vaud and Switzerland nationwide. Firstly, the authors acknowledged in the 
Discussion, "we could not adjust IR because individual data on vaccination by brand, age, and sex 
were not available", yet demographics and risk factors for CSU of CSU patients secondary to 
Pfizer-BioNTech vs Modema recipients may differ. A formal head-to-head comparison wi1h 
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proper adjustment for confounding is needed for a fair interpretation of risk differences, if any. 
Secondly, in the analysis in Vaud using a convenience sample, it is unclear whether the institutes 
where the 1 6  allergists had access to CSU cases had higher proportion of Modema receipts, 
compared with the brand distribution of the whole Vaud area. Also, it is unclear whether factors 
affecting patients' participation in the questionnaire differ between two brands 
(80/97 participated). In the analysis in Switzerland nationwide, it is unclear whether reports 
following Modema vaccination were simulated during 2 1  Jan 202 1 to 3 1  Aug 2022, compared 
with Pfizer vaccination, which could contribute to differential reporting rates. 

MAH Conclusion: 

The MAH considers that the information presented in these two articles does not offer compelling 
evidence of any new or emerging safety concern to warrant further evaluation for the topic of 
chronic urticaria. The current safety information adequately reflects the known safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran and an amendment of 1he 
Product Information is not warranted. 
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15.2.3 Idiopathic Inflammatory myopathies (IIM)/Myositis 

Table 15.3 Idiopathic Inflammatory Myopathies (IIM)/Myositis 

Source of New 
Information 

Background 

Methods of 
Evaluation 

Results: 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 48 
o New and Significant Safety Information: None (0) 

In responseto a request from a Health Authority on 12  Jan2023, the MAH performed a 
signal evaluation for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeranregarding IIWmyositis. The Health Authority agreed with the 
MAH'sassessmentthat a causal association betweenModern COVID-19mRNA vaccine 
and myositis could not be concluded The following were further requested by the Health 
Authority: 
1. TheMAHshouldcontinueto monitor IIM/myositis and their flares through routine 
pharmacovigilance in the upcoming PSU&. Any relevant new cases (including those 
reportingrechallenge information) and scientific literature on possible pathogenic 
mechanisms should be presented. 
2. The MAH should include and follow-up onIIM/myositis in the final Study report of EU 
Post authorization safety study (PASS) mRNA-1273-P904 to be submitted in Dec 2023. 
In 2017, European League Against Rheumatism/American College of Rheumatology 
(EULAR/ ACR) developed and validated classification criteria for IIMs and their major 
subgroups. The EULAR/ACRcriteria employ easily accessible and operationally defined 
elements including age, muscle weakness, skin/other clinicalmanifesta tions, laboratory 
measurements, and muscle biopsy features for the classification of"definite", "probable", 
and "possible"IIM. The MAH adopted the EULAR/ ACR criteria for classification of 
IIMs, and given the nature of spontaneous reports, added two categories: 
1) "Unassessable"forcase reports lacking critical information needed to complete IIM 
case classification (e.g., lack of data on objective signs of weakness, skin manifestations, 
myositis antibodypanei liver or muscle enzymes, muscle, or skin biopsy results); and 
2) "Not a case" for case reports that do not meet theEULAR/ ACR "definite," "probable;' 
or "possible" classification and clearly have an alternate diagnosis for the reported 
events. 
The Company causality assessment is provided utilizing the WHO-UMC standardized 
case causality assessment. 

Results for IIM/myositis are summarized below. Refer to Appendix 1 2.9 for additional 
information, including summary tables of cases and events, case evaluations, and additional 
analyses. 
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The MAH performed an updated review of reports received after 1 7  Feb 2023, the DLP of the 
signal evaluation, to cover the period 1 8  Feb 2023 through 1 7  Jun 2023, the DLP of PBRER #5. 
During this period, the MAH received 17 cases ( 16  serious) ofIIM/myositis. No cases had a fa1al 
outcome. There were 7 medically confirmed cases. (Note: Medically confirmed case reports are 
reports provided by a medically qualified patient, friend, relative or caregiver of the patient. fu the 
same way, where one or more suspected ARs initially reported by a consumer are subsequently 
confirmed by a healthcare professional, the ICSR should be considered medically confirmed) The 
majority of cases involved females ( 1 1 cases, 64.7 %) compared to males (6 cases, 35 .3%). The 
mean patient age was 54.6 years (SD: 1 1 .9) and median age was 57 .0 years (range : 3 1 .0 to 7 1 .0 
years). The reporting of events is consistent with the natural history of IIM/myositis which occurs 
more commonly in women and in the older age groups. 

Of the total 17 cases, 14 cases ( 13  serious) with 1 5  events (1 1 serious) were reported for 
elasomeran and 3 serious cases (3 serious events) were reported for elasomeran/imelasomeran. 
There were no cases reported for elasomeran/davesomeran. and 

re serious cases with elasomeran with non-serious IIM events reported. 

Most reports were from regulatory authorities ( 13 ,  76.5%), followed by spontaneous reports (3, 
1 7  .6%) with one (5.9%) report originating from the literature (non-study report). Most of the cases 
were received from the EEA (9 cases, 52.9%), followed by the United Kingdom and United States 
(3 cases, 1 7  .6% from each). 

Dose number and TTO could not be determined for 1 2  of the 1 8  events and given the low 
case/event counts, no meaningful pattern in dose number or TTO was appreciable. 

Out of the 1 7 cases identified in the reporting period, 9 were unassessable, 4 were unlikely, 3 were 
not cases of IIM (note however, ■■■■■■■lindicated potential rechallenge ), and 1 case 

) was a possible case ofIIM according to the modified EULAR/ACR criteria 
adopted by the MAH. 

The MAH considers and as relevant new cases 
(including those reporting re-challenge information) to present as requested by the Health 
Authority. 

■■■■■■■L.(WW��JI�d�en!!!tli;ifi�1e�rL is a 
literature non-study case concerning a 7 1 -year-old female reported to have no significant medical 
history, who started having gradual onset of proximal lower extremity weakness 2 weeks after the 
second dose of mRNA-1 2  73 COVID-1 9 vaccine. Over the next 9 months, she reported persistent 
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weakness and leg pain. Blood work revealed aspartate aminotransferase 1 26 unit/L, normal alanine 
transaminase, creatinine kinase level 54 1 IU/dL, and a positive Antinuclear Antibody test. The 
patient was evaluated by outpatient rheumatology and found to have objective proximal muscle 
weakness. Electromyography and nerve conduction study reportedly showed evidence of 
myopathic disease. She was admitted for inpatient workup and found to have proximal muscle 
weakness with preservation in distal muscle groups. A routine myositis antibody panel was 
negative. Brain, cervical, and thoracic Magnetic Resonance Imaging (MRI) showed findings that 
were chronic and not compatible with her symptoms. Muscle biopsy revealed frequent necrotic 
muscle fibres undergoing myophagocytosis and patchy endomysial macrophage, which supported 
the diagnosis of immune-mediated necrotizing myopathy. Given the high association of 
immune-mediated necrotizing myopathy to underlying malignancy, computed tomography of the 
chest, abdomen and pelvis was performed which did not show malignancy or metastatic disease 
but did show a mildly thickened endometrium. Endometrial biopsy could not be performed due to 
cervical stenosis, and the patient declined colonoscopy for colon cancer screening. She had 
persistent muscle weakness despite being on high-dose prednisone for a month. Intravenous 
immune globulin (IVIG) and rituximab were added as steroid-sparing agents, and the patient 
continued to be monitored closely. According to the authors malignancy was not completely 
excluded given the patient's refusal to undergo further colonoscopy and endometrium biopsy. 

MAH Comment: Based on the temporal association, clinical presentation, high Creatinine 
Kinase, positive Antinuclear Antibody (presumably anti-Jo- I ), and muscle biopsy results, this is 
assessed as a possible case ofIIM. Based on the confounding possibility of associatedmalignancy, 
this case is considered possible according to WHO causality assessment. 

WW Identifier 
- is a regulatory authority case from a consumer of a 56-year-old male, with diabetes and 
asthma, and COVID-1 9  (SARS-Co V-2) infection 54 days after receiving the second dose of the 
CHADOXl /NCOV-1 9  vaccine, who experienced first episode myositis 44 days after dose 1 
CHADOXl /NCOV-1 9, and a second episode of myositis 72 days after elasomeran as third 
vaccination. The patient experienced sharp pain in the muscle of the upper arms for which he went 
for physiotherapy and after about 6 weeks was recommended to have steroid injection. Patient had 
loss of strength in both arms. No further information regarding risk factors, relevant medical 
history, concurrent conditions, investigations, and additional treatment received were provided. 
The outcome of myositis was reported as not recovered. 
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MAH Comment: While the events were reported as myositis, the clinical presentation is 
inconsistent with myositis, likely representing reactogenicity events occurring after vaccine 
interchange. Additionally, this report is heavily confounded by the reporting of the first episode 
after dose 1 of the CHADOXl /NCOV-1 9  vaccine, as well as the reported COVID-19 
(SARS-CoV-2 infection) 54 days after dose 2 of the CHADOXI/NCOV-19  vaccine. This is not 
considered a case of IIM. 

Discussion 

In this reporting period, while some cases had a plausible temporal relationship from time of 
vaccine administration to development of reported IIM, no consistent or independent risk factors 
were identified in any of the cases that would support a causal association with administration of 
elasomeran, elasomeran/imelasomeran, or elasomeran/davesomeran. 

A focused literature review did not identify articles that provided any new information on possible 
pathogenic mechanisms on the occurrence of IIM. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information that 
would suggest a possible association between the evaluated events and administration of 
elasomeran, elasomeran/imelasomeran, or elasomeran/davesomeran. Information presented in 
those reports does not differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic of IIM/myositis reported in temporal 
association with the administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran, did not raise any safety issue of concern and the information provided 
does not support evidence of causality between elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran exposure. The MAH will continue to monitor events for IIM/myositis 
using routine surveillance and present new relevant cases in PBRERs. The benefit-risk evaluation 
remains positive. 

As per request from a health authority, the MAH will include myositis as an AESI for the final 
study report for the EU PASS study mRNA-1 273-P904 to be submitted in Dec 2023 . 
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15.2.4 Pemphigus and Pemphigoid 

Table 15.4 Pemphigus and Pemphigoid 

Source of New 
Information 

Background 

Methods of 
Evaluation 

Results: 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 27 
o New and Significant Safety Information: None (0) 

During the review period covered by this report, the MAH received a request from a 
Regulatory Authority followed by Responses to Queries (R TQ) to the preliminary Health 
Authority Assessment Report for this safety topic (EPITT ref. no. 1 9860). 
The Health Authority subsequently concluded that ' . . . the current evidence is insufficient 
to establish a causal relationship between Spikevax and pemphigus or pemphigoid'. 

Further, it noted: 
• The MAH/or COVID-19 mRNA vaccine Spikevax (Moderna Biotech Spain, 

S.L.) should continue to monitor these topics in PSURs. 

• In the next PSUR (DLP 1 7  Jun 2023), the MAH should peiform a review all new 
emergingdata (which were not assessed in the current signal procedure) on 

pemphigus andpemphigoid (,separateb!_) after exposure to Spikevax, including 

data from clinical trials, post-marketing exposure and new scientific literature. 
The MAH should perform the assessment of causality, an 0/E analysis and 
provide all case narratives within this review. 

• The MAH is requested to clearly state if cases identified using the MedDRA 

High level term (HLT) "bullous conditions" fulfil the definitions ofbullous 

pemphigoid or pemphigus, and group them accordingly. 

Modema GSDB was searched for all new cases reported from 1 8  Dec 2022 to 
1 7  Jun 2023 forelasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran 
using the previously establishedcustomizedMedDRA SMQ (as detailed in PBRER#4 ). 
This also included the MedDRA HLT 'Bullous conditions.' 
There is no universal case definition for Pemphigus or pemphigoid, therefore MAH 
developed a working case definition (see Appendix 12 . 1 0). 
The Company causality assessment is provided utilizing the WHO-UMC causality 
assessment. 

Results for pemphigus and pemphigoidreports are summarized below. Refer to Appendix 12.10 
for additional information, including summary of cases and events, case evaluations, and 
additional analyses. 
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During the review period, the MAH retrieved a total of 1 1 8 new cases ( 1 20 events) included in the 
HLT of 'Bullous conditions' ;  95 cases were reported for elasomeran, 14  cases for 
elasomeran/imelasomeran and 1 0  cases for elasomeran/davesomeran (Note: there is overlap of one 
report, as the following case#■■■■■■■■ was reported after elasomeran and 
elasomeran/imelasomeran), with 74 serious cases (74 serious events), and no cases with a fatal 
outcome. There were 44 medically confirmed cases. The majority of cases involved females 
(76 cases, 64.4%) than males (35 cases, 29.7%); 7 cases did not include gender information. The 
mean age was 52.2 years (SD: 1 8 . 1 )  and median age was 53 .0 years (range: 1 9  to 94 years). For 
events associated with a known dose number (34 events), 17  (50%) had an onset of < 7  days (other 
than events on Dose-4, reported events > 7 days) from the time of vaccination on any dose. Of 
note, a total of 85 (70.8%) events were reported with insufficient information to determine dose 
number. 

All the 1 1 8  cases (1 20 events) were medically reviewed to identify potential cases of Pemphigus 
or pemphigoid and to differentiate them. There were 58 events reported as Blister, 42 events as 
Autoimmune disorder, 1 3  events as Pemphigoid, 3 events as Pemphigus, 2 events as Dermatitis 
bullous, one event as Immune-mediated adverse reaction, an done event as Acquired epidermolysis 
bullosa. 

Summary of cases identified for Pemphigus: 

A total of 3 cases with the reported PT of pemphigus were identified during the reporting period 
The WHO causality was assessed as unlikely in two cases: A long latency (6 months or more) 
following the vaccination with elasomeran was noted in two cases. In one other case, insufficient 
clinical and laboratory details were provided for a detailed causality assessment (see 
Appendix 1 2 . 1 0). 

Review of the cases from HLT of Bullo us Conditions did not identify any other relevant cases that 
fulfil the definitions of pemphigus. 

Summary of cases identified for Pemphigoid: 

A total of 1 3  new cases (1 3 events) with the reported PT of Pemphigoid were identified during the 
reporting period. Of these, 1 1  cases were reported for elasomeran and 2 cases for 
elasomeran/imelasomeran. There were no pemphigoid cases reported for elasomeran/davesomeran 
during the interval period. There have been no cases with a fatal outcome. There were 8 medically 
confirmed cases. Most cases involved males (6 cases, 46.2 %) compared to females (5 cases, 
38 .5%); 2 ( 15 .4%) cases did not include gender information. The mean age was 68.8 years (SD: 
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1 5  .2) and median age was 69 .0 years (range: 44 to 94 years). Of the 1 3  cases, 9 cases had a missing 
TTO and rest of the 5 cases, no specific pattern was observed on TTO. Similarly, majority of cases 
had unknown dose (1 1 cases, 1 1  events) and two cases with known dose were reported one each 
on Dose-2 and Dose-4. 

All 1 3  cases were medically reviewed using the MAH case definition criteria and were accordingly 
classified as: 'confirmed' for 2 cases; and 'possible ' for 6 cases; 'unassessable ' for4 cases as these 
cases were lacking in sufficient clinical information details and supportive laboratory diagnostic 
information forpemphigoid. One another case was assessed as 'not a case' since the event reported 
as a pemphigoid occurred >3 months after vaccination, the laboratory findings for immune 
serology returned negative. Refer to Appendix 1 2. 1 0. 

Out of the 1 3  cases reported during the reporting period: 

Summary of Reports on Elasomeran (11 cases): 

• There were 4 cases that were considered new onset cases based on the information 
provided. The WHO-causality in two (2) of these cases were considered as possible: 
Alternative etiology is suspected in this case as the concurrent medical history of chronic 
urticaria which could be suggestive of a potential underlying autoimmune disorder 
(predisposing risk factor); the second case with limited diagnostic confirmatory data for 
pemphigoid described event onset > 1 month in an 87-year-old (risk factor) patient who 
was receiving polypharmacy (bullous dermatitis is listed for Cordarone ). The 
WHO-causality in one other literature case was deemed unlikely as the event of 
pemphigoid ( onset >3 months post vaccination) was attributed to a preceding COVID-19 
infection and not vaccine related by the authors. One case was assessed as not a case 
( described above). 

• Three cases described a flare-up of pre-existing pemphigoids. The WHO-causality was 
assessed as unlikely in two cases: the TTO in one case was >3 months after vaccination 
and in the other 1 40 days post vaccination, and unassessable in one case where the latency 
information was unavailable for a complete case assessment. 

• In 4 other cases, the status of pemphigoid was unclear from the available information. The 
WHO-causality in one case was assessed as possible in a 94-year-old patient (advanced 
age is a risk factor) while the complete information regarding the patient's medical history-, 
co-morbidities includingCOVID-19  status andconcomitantmedications were unavailable, 
limiting the causality assessment. The second case was deemed unlikely related as the 
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event onset was >6 months after vaccination. Two other cases were unassessable due to 
insufficient case information. 

Summary of Reports on Elasomeran/lmelasomeran (2 cases): 

• There was 1 case which was considered new onset case based on the information provided. 
The WHO-causality in this case was considered as possible which described blisters 
affecting the soles of the feet (atypical presentation) in a 72-year-old patient with 
concurrent asthma (risk factor) and who concomitantly received spironolactone (risk 
factor; severe skin reactions including Stevens-Johnson syndrome, Drug Reaction with 
Eosinophilia and Systemic Symptoms listed). No confirmatory diagnostic laboratory da1a 
(biopsy/Direct Immunofluorescence/serology) for pemphigoid were provided. 

• The WHO-causality assessment in one ( 1 )  other case was unassessable due to lack of 
sufficient clinical or diagnostic laboratory details confirming diagnosis of pemphigoid, 
including information on medical history/comorbidities, concomitant medications were 
reported. 

There were no other relevant cases identified from the medical review of cases from the MedDRA 
HLT bullous conditions that fulfilled the definition of pemphigoid (see Appendix 1 2. 1 0). 

Discussion 

The MAH conducted a review of cases forpemphigus and pemphigoid in the GSDB, CTs data and 
in literature for the interval period covered by this PBRER (1 8 Dec 2022 to 1 7  Jun 2023) for 
elasomeran, elasomeran/ imelasomeran and elasomeran/ davesomeran. 

For the review period, a total of 3 cases (3 events) contained the reported PTs of pemphigus. The 
WHO-causality was unlikely in 2 cases with onset of events >6 months following vaccination with 
elasomeran. One other case contained insufficient details for causality assessment. There were no 
cases with a reported fatal outcome. 

Overall, the observed post-marketing safety data from the cases containing relevant PTs of 
pemphigus revealed no new significant safety information. The events were generally manageable 
in clinic with appropriate treatment. 

For the review period, a total of 1 3  cases (1 3 events) containing the reported PTs of Pemphigoid 
were retrieved: 1 1  cases for elasomeran ( 4 new onset; 3 flare-ups, where the relevant information 
was available) and 2 for elasomeran/imelasomeran (1  new onset). 
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Overall, in four cases (3 cases for elasomeran; 1 elasomeran/imelasomeran), the WHO-causality 
was assessed as possible. In these cases, alternative etiologies provided a more likely explanation 
of the reported pemphigoid event such as involving concomitant usage of medications for which 
pemphigoid or a related dermatological event are listed (e.g. spironolactone, Cordarone, etc), 
having known pre-disposing risk factors including a history of allergy ( e.g. bronchial asthma, 
having potential association with pemphigoid [24 ] ,  underlying chronic autoimmune condition) or 
involving patients of advanced ages (>70 years old). In two of these cases, the confirmatory 
laboratory diagnostic information for pemphigoid were not provided. 

Overall, the observed post-marketing safety data from the cases containing relevant PTs of 
Pemphigoid revealed no new significant safety information. There were no cases with a reported 
fatal outcome. 

No new significant safety information of relevance for this topic became available from the 
ongoing CTs for elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran during the 
period of this report. 

The clinical presentation of events in this reporting period was similar to that reported in the 
previous PBRER. Furthermore, while some cases had a plausible temporal relationship from time 
of vaccine administration to development of reported pemphigus or pemphigoid, no consistent or 
independent risk factors were identified in any of the cases that could support a causal association 
with administration of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information that 
would suggest a possible association between the evaluated events and administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in 
those reports does not differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic of pemphigus/ pemphigoid reported in 
temporal association with the administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any safety issue of concern and the information provided 
does not support evidence of causality between elasomeran, elasomeran/imelasomeran, 
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elasomeran/davesomeran exposure. The MAH will continue to monitor for events of pemphigus 
and pemphigoid using routine surveillance. The benefit-risk evaluation remains positive. 

15.2.5 Heavy menstrual bleeding (Bivalent Only) 

Table 15.5 Heavy menstrual bleeding (Bivalent Only) 

Source of New Information o Modema GSDB 

Background 

Methods of Evaluation 

Results 

o Literature Sources 
o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 1 1 7 
o New and Significant Safety Information: 1 .  Refer to Section 1 1  for 

additional information on this article by Uzun et ai 2023 [14]. 

Heavy Menstrual Bleeding (HMB) following bivalent vaccination was 
triggered by a request received from a Health Authority on 27 Apr 2023 (see 
below). 
''ModernaTx, Inc. is requested to submit the following: 
1 .  Information reviewed to date regarding HMB following Spikevax 

COVID-19 vaccination contained limited discussion ofbivalentvaccines. 
In addition, long-term outcomes, reporting rates, and risk factors have 
not yet been characterized. Provide an updated review of Heavy 
Menstrual Bleeding in the next PSURIPBRER including: 
a. Cumulative review of post-market cases, with a focus on reports 

following bivalent vaccination. 
An updated review of any new literature (e.g., prospective cohort studies) on 
the riskofHMB following monovalent and/or bivalent Spikevax COVID-19 
vaccination. Any relevantfeasibility assessment documents on implementing 
new or amending ongoing PASS that were prepared for other regulatory 
agencies (e.g., EMA). A discussion on the need to update the RMP to better 
characterize the risk of HMB following Spikevax vaccination. " 
Identification of Case Reports in ModernaTx. Inc. GSDB: 
Search Criteria Applied: 
Cases of heavy menstrual bleeding associated with elasomeran/imelasomeran 
and elasomeran/davesomeran were retrieved from the company safety 
database using the following three MedDRA PTs: "Heavy menstrual 
bleeding," "Menometrorrhagia," and "Polymenorrhagia" with a DLP date of 
17 Jun 2023 using MedDRA version 26.0. 
Referto Appendix 12.12foradditional information, including summarytabk:s 
of cases and events, case evaluations, and additional analyses. 
A. Cumulative review of post-market cases, with a focus on reports 

following bivalent vaccination. 
Cumulatively, the MAHreceived86 cases (9 serious cases) with I 1 7  events 
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(8 serious) which reported symptoms of heavy menstrual bleeding in 
individuals who received a booster dose of elasomeran/imelasomeran or 
elasomeran/davesomeran. No cases reported a fatal outcome, and 5 cases were 
medically confirmed. 
The MAH received more cases with events of heavy menstrual bleeding for 
individuals who received elasomemn/imelasomeran than those who received 
elasomeran/davesomeran. For individuals who received 
elasomeran/imelasomeran, the MAH received 83 cases (1 14  events) with 
8 serious cases (7 serious events). No cases reported a fatal outcome, and 
4 cases were medically confirmed. For individuals who received 
elasomeran/davesomeran, the MAH received 3 cases (3 events)with 1 serious 
case (1 serious event). No cases reported a fatal outcome and 1 case was 
medically confirmed. 
Cumulatively, the majority of the reported events (77 events; 89.5%) were 
non-serious. The most reportedPTs were hea vymenstrual bleeding (85) and 
polymenorrhoea (1 7). Of the 86 case reports, none of the cases required 
hospitalization or blood transfusions for heavymenstrual bleeding. Treatment 
information was provided in 2 cases which included hormone replacement 
therapy and tranexamic acid. 
Cumulatively, 83 (96.5%) reports were from regulatory authorities and 
3 (3 .5%) reports were spontaneously reported to the MAH. Most of the cases 
were received from the EEA (7 1 ;  82.6%) and UK. (1 1 ;  12 .8%). 
As expected, most cases were reported among women of reproductive age (1 8 
to 49 years ofage). Whenage was reported, 38  cases (60.3%) were reported 
amongwomen25 to 49 years of age. There were no reports received in the 
adolescent groupof 12-17years ofage. The meanage was 48 . 1  years, andthe 
median age was 48.0 years (range: 29.0 to 6 1 .0). 
Of the 8 6 cases received, 3 6 cases reported m edica 1 history with pre-existing 
conditions includingCOVID-1 9  infection(32 cases), endometriosis (1 case), 
polycystic ovaries (1 case), menopause (1 case), rheumatoid arthritis (1 case), 
epilepsy (1 case), unspecifiedlungdisorder(l case), and asthma (1 case). In 
44 cases (5 1 .2% ), the patients had received priorCOVID-19 vaccinations with 
Pfizer-BioNTech COVID-1 9  vaccine and/or Janssen COVID-1 9  vaccine. 
Cumulatively, when the dose number immediately preceding the event was 
known, more events were reported after Dose 4 (5 events; 83.3%)than Dose 3 
(1 event; 1 6 .7%). This data should be interpreted with caution as dose number 
was not reported in the majority(l 1 1  events; 94.9%) of events; and the global 
vaccine administration/exposure data are limited for the various doses. 
When time to onset and dose number was known, the average TTO was 8 .2 
days (SD: 9 .4) with a median TTO of 5 days (range: 0 to 30 days). 
Cumulative data does not present clustering of cases by dose and TTO; 
however, it is difficult to interpret the TTO without putting it into context of 
the menstrual cycle including what phase of menstrual cycle vaccination 
occurred. Most events reported an outcome of Not recovered/ Not resolved" 
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(7 1 events: 60.7%). The remaining events reported outcomes as 
"Recovered/Resolved" (2 1 events; 17 .9% ), "Recovering/Resolving'' ( 12 
events; 1 0.3% ) ,  "Unknown'' ( 12  events; 10 .3  % ) ,  and "Recovered/Resolved 
with Sequelae (1 event; 0 .9%). No events reported a fatal outcome. 
In many cases, key missing information included medical history, 
concomitant medications, durationofbleeding, number of pads, onset of the 
event, clinical course, gynaecologic examination, treatment, 
dechallenge/rechallenge information, and diagnostic studies. Accordingto the 
WHO-UMC causality assessment, 86 cases were assessed as follows: 
"Unassessable" (85 cases) and "Unlikely" (1 case). 
Serious Events of Heavy Menstrual Bleeding 
Cumulatively, 9 serious cases (8 serious cases for elasomeran/imelasomeran 
and 1 serious case for ela someran/ davesomeran) were reported with events of 
heavymenstrual bleeding. However, only 7 cases reported the PT "Heavy 
menstrual bleeding" as a serious event. Two of the serious cas 
�nd ■■■■■■-) reported the event of "post-menopausal 
haemorrhage" as the only serious event (both individuals were 5 1  years of 
age). The remaining 7 serious cases 

, and ) reported the PT "Heavy 
menstrual bleeding'' as serious. Ofthese7 serious cases, no cases were fatal or 
medically confirmed. 
In cases where age was reported, all patients were female between the ages of 
29 and 61 years old [medianage: 45.0years old; mean age: 45.4 years (SD: 
12 .4)]. In the 4 cases that reported medical history, concurrent conditions 
included COVID-19 infection ( 4 cases), menopause (1 case), asthma (1 case), 
and rheumatoid arthritis (1 case). The reported outcomes for these serious 
events were as follows: "Not Recovered/ Not resolved" ( 4 events; 50 .0% ), 
"Recovered/Resolved'' (2 events; 25.0%), "Recovering/Resolving" (1 event; 
12 .5%), and outcome "Unknown" (1 event; 12 .5%). 
According to the WHO-UMC causality assessment, all 7 serious cases 
reporting the specific event of heavy menstrual bleeding as serious were 
assessed as "Unassessable" due to insufficient information. 
B. An updated review of any new literature (e.g.,prospective cohort 

studies) on the risk of HMB following monovalent and/or bivalent 
Spikevax COVID-19 vaccination. 

Please refer to Source of New Information section above. 
C. Any relevantfeasibUity assessment documents on implementing new or 

amending ongoing PASS that were prepared/or other regulatory 
agencies (e.g., EMA). A discussion on the need to update the Risk 
Management Plan to better characterize the risk of HMB following 
Spikevax vaccination. 

To date,no PASS has been planned for any regulatory agencies. The MAH 
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has comprehensively evaluated the topic of HMB previously using all MAH 
data source as well as the published literature. In the Monthly Summary 
SafetyReport (MSSR)#8, the MAH reviewed all data sources including CT 
data to investigate the topic of menstrual disorders including HMB. Another 
comprehensive reviewwas performed in response to the validated signal of 
"Hea vymenstrual bleeding" (EPITT No. 1 9780). Having considered all the 
data submitted by MAH for both evaluations, PRAC concluded that the 
current evidence was insufficient to warrant an update to the produce 
information at present. 
Menstrual cycle disorders are challenging to study even in CTs for several 
reasons. The basic biology of the menstrual cycle is not so basic; it is a 
complex, coordinated sequence of events involvingthehypothalanrus, anteror 
pituitary, ovary, and endometrium. Variation in menstrual cycle duration, 
timing, and intensity is expected under normal conditions and measures of 
"heavy menstrual bleeding'' are subjective and imply comparison to an 
individual's baseline. In the absence ofconsistentcapture of data over a pre
vaccination and post-vaccination interval to form a basis for comparison, data 
following a vaccination event would be difficult to interpret. From a 
perspective of practicality, these data were not collected in existing trials. 
Given the serious ethical concern because of the availability of approved 
vaccines targeting SARS-Co V-2, the existing trials do nothave a placebo ann. 
In setting of expected natural variation in menstruation and the high 
prevalence of HMB, a control arm is critical because data from an 
uncontrolled cohort will be difficult to interpret. 
Concerning the feasibility of including heavy menstrual bleeding in 
subsequent SARS-Co V-2 clinical studies, the aforementioned concerns 
remain. Although, HMB is currently captured via unsolicited reporting, 
sensitivity of the capture of heavy menstrual bleeding could be enhanced by 
soliciting this adverse event during follow-up. However, it is expected that the 
impact of solicited reporting might disproportionately increase this subjective 
measure. In the context of trials, only very large-scale studies capturing a high 
number of women ofchildbearing age at points in time that correspond to an 
etiologically relevant time frame influencing menstrual bleeding could be 
informative, however, studies of this size no longer have a placebo. Collection 
ofadditionalplacebo-controlleddata would present a serious ethical concern 
given the availability of approved vaccines targeting SARS-Co V-2, and it is 
unclear how uncontrolled CT data could be interpreted. 
The MAH considers that there is no need to include HMB in the RMP for 
Spikevax. 
The MAH will continue to monitor heavy menstrual bleeding through routine 
surveillance as well as the ongoing prospective cohort studies that are 
designed to study heavy menstrual bleeding as an outcome after SARS-Co V-2 
vaccination, being conducted by independent by third party investigators (e.g., 
NIH funded studies conducted by Boston University, Harvard Medical 
Schooi John's Hookins University, Michigan State University, and Oregon 
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Health and Science University; 
(https://www.nichdnih.gov/newsroom/news/083021 -COVID-1 9-vaccination-
menstruation) which may yield more timely evidence. 

Discussion The clinical spectrum of events for elasomeran/imelasomeran and 
elasomeran/davesomeran were similar to data previously reported for 
elasomeran. Furthermore, while some cases had a plausible temporal 
relationship from time of vaccine administration to development of reported 
heavy menstrual bleeding, no consistent or independent risk factors were 
identified in any of the cases that could support a causal association with 
administration of elasomeran/imelasomeran and ela someran/ da vesomeran. 
Evaluation of the risks of any menstrual disturbance and bleeding following 
SARS-CoV-2 vaccination in women who are premenopausal or 
postmenopausalhas been discussed in the literature. A nationwide register-
based cohort study in Swedenconductedby Ljunget al. concludedthat"weak 
and inconsistent associations were observed between SARS-CoV-2 
vaccination and healthcare contacts for bleeding in women who are 
postmenopausal, and even less evidence was recorded of an association for 
menstrual disturbance or bleeding in women who were premenopausal. These 
findings do not provide substantial supportfora causal association between 
SARS-Co V-2 vaccination and healthcare contacts related to menstrual or 
bleeding disorders" [13] .  
Ofnote,Health Canada stated in the Jul2023 publication of Health Product 
Info Watch (received after the DLP of this PBRER) that there were no 
scientific or medical evidence that vaccination with monovalent mRNA 
vaccines (Comimaty [Pfizer-BioNTech COVID-1 9  Vaccine], Spikevax 
[COVID-1 9  Vaccine Modema]) increased the risk ofHMB [25]. 

Conclusion Information presented in this report does not differ from the known safety 
profile of elasomeran. elasomeran/imelasomeran and 
elasomeran/davesomeran. Published clinical literature has not provided 
substantial evidence for a causal association between SARS-Co V-2 
vaccination in relation to menstrual or bleeding disorders and has not 
described new and potentially important safety information on the safety 
profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeranin regard to the topic ofheavy menstrual bleeding. 
Based on the analysis ofall the safety data received cumulatively, the MAH 
considers that cases included under the medical topic of heavy menstrual 
bleeding, reported in temporal association with the administration of 
elasomeran, elasomeran/imelasomeran andelasomeran/davesomeran did not 
raise any new safety issue of concern. The MAH will continue to monitor 
events for heavy menstrual bleeding using routine surveillance. The benefit-
risk evaluation remains positive. 

15.2.6 Retinal Vein Occlusion 

Table 15.6 Retinal Vein Occlusion 

Source ofNewlnformation o Modema GSDB 
o Literature Sources 
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Background 

Methods of Evaluation 

Results: 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 1 52 
o New and Significant Safety Information: None (0) 

During the review period covered by this report, the MAH received a request 
from a Health Authority regarding the interim CSR for the ongoing 
mRNA-1273-P304 study, which is a Phase 3b, Open-Label, Safety and 
lmmunogenicity Study of SARS-CoV-2 mRNA-1273 Vaccine in Adult Solid 
Organ Transplant Recipients and Healthy Controls. The request from the health 
authority stated, "In the next PSUR, the MAH is requested to provide a 

cumulative review of retinal vein occlusion, based on data from all sources 
including the literature. " 

The Moderna GSDB was queried cumulative from 1 8  Dec 2020 to 1 7  Jun 2023 
for cases ofretinal vein occlusionafterelasomeran, elasomeran/imelasomeran, 
and elasomeran/davesomeran using the MedDRA (v.26.0) PTs: retinal vein 
occlusion, retinal vascular occlusion, retinal occlusive vasculitis, central retinal 
vein occlusion and branch retinal vein occlusion. 
There is no Brighton Collaboration case definition for retina vein occlusion 
(R VO). Therefore, the MAH used the Guidelines for the Management of Retina 1 
Vein Occlusion by the European Society ofRetina Specialists (EURE TINA) [26] 
to establish a case definition for RVO. Diagnosis of retinal vein occlusion is 
based on the retinal examination findings of the following: 

• lntraretinal hemorrhages 
• Di1a ted vein 
• Cotton wool spots that have been descnbed as a "blood and thunder 

appearance" for central retina vein occlusion (CRVO). 
• Macular edema may also be present. 

Evaluated cases reported for RVO were further graded as: 
• Level 1 :  Case of RVO 
• Level 2: Not a case of RVO 
• Leve13 : Reported case of RVO with insufficient evidence to meet Level 

1 or Level 2 of the case definition. 
The Company causality assessment was conducted using the WHO-UMC 
standardized case causality assessment. 

Results of the analysis of cases reported for retinal vein occlusion are summarized below. Refer to 

Appendix 1 2 . 1 3  for additional information. 

Cumulatively, the MAH retrieved a total of 146 cases ( 148 events) ofretinal vein occlusion with 
140 (95 .9%) serious cases ( 14 1 serious events) after vaccination with elasomeran. No case had a 
fatal outcome. There were 89 medically confirmed cases. (Note: A medically confirmed case is a 
report that is provided by a medically qualified patient, friend, relative or carer of the patient. In 
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the same way, where one or more suspected ARs initially reported by a consumer are subsequently 
confirmed by a healthcare professional, the ICSR should be considered medically confirmed.) 
Therewere more cases reported in females (79, 54. 1 %)than males (66 ,45 .2%), with 1 case (0.7%) 
havingno gender reported. Most of the patients (1 09; 74 .6%)were older than 50 years. The median 
patient age was 58 .0 years (range: 26.0 to 94 .0 years). Three cases did not report age. 

The majority of case reports were received from regulatory authorities ( 1 30, 89 .0%), with most of 
the cases reported from France (27, 1 8.5%), United States (24, 1 6.4%), and Germany ( 1 8; 1 2.3%). 

The most frequently reported events were retinal vein occlusion (1 34, 90.5%), retinal vascular 
occlusion ( 12 ,  8 . 1  %), and retinal occlusive vasculitis (2, 1 .4%). 

When dose number and TTO were reported, 82 events reported dose number, with most events 
occurringafterDose 2 (42, 5 1 .2%) andDose 3 (22, 26.8%) andmostoften eventtypically occurred 
within 2 weeks of vaccination. For events reported after Dose 3 ,  there were no observed shorter 
TTO suggesting sensitization. Also, there were no clustering or trends observed. Of note, a total 
of 66 (44.6%) events were reported without dose number. The average TTO was 26.7 days 
(SD: 42. 1 days) with a median number of days of 1 0.0 (range : 0 to 300 days). 

Of the total 146 reported cases, 1 00 cases (68 .5%) reported medical histories and 41 of these cases 
reported medical conditions that are risk factors for retinal vein occlusion, including hypertension, 
diabetes mellitus, oral contraception and smoking, cancer, hyperlipidemia, glaucoma, 
hypothyroidism, and atheroma. 

Cumulatively, as at the time of report, 6 events ( 4 . 1 % ) had resolved, 29 events (1 9 .6%) were 
resolving, and 77 events (52.0%) were not resolved. Of note, 1 9  events ( 12.8%) did not report an 
outcome. 

Of the 146 case reports for retinal vein occlusion, 1 28 cases (87. 7%) did not report funduscopic 
examination results, making a comprehensive assessment challenging. Two cases without 
funduscopic results had comorbidities that were confounders including Susac 's syndrome 
(autoimmune endotheliopathy), retinal vascular occlusion, and chorioretinitis. 

According to the MAH described case classification, out of the 146 case reports, there were 
14  cases (9 .6% ), all of which provided fundoscopic results, that were classified as Level 1 ;  1 case 
(0. 7%) was classified as Level 2 as this was not a case ofRVO but rather a case of bilateral uveitis 
and panuveitis with associated occlusive vasculitis in the context of inflammatory bowel disease; 
and there were 1 3 1  cases (89.7%) classified as Level 3 ,  given that there was insufficient 
information for meet Level 1 or Level 2 .  
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According to the WHO causality assessment the 14 cases classified as Level 1 ,  five cases were 
assessed as possible, based on temporal association with the use of the product; 5 other cases were 
assessed as unlikely due to longlshortTTO (ranging from 4 1  to 1 87 days), pre-existing RV 0, (wi1h 
a long TTO of 4 1  days and confounded by hypertension and chorioretinopathy) and alternate 
etiologies that provided plausible explanation for the occurrence of the event. Three cases were 
assessed as conditional due to missing relevant information including medical histories and clinical 
course of events needed for proper causality assessment; and one case was assessed as 
unassessable due to insufficient information, that cannot be complemented. Reported medical 
conditions that were confounders/risk factors included hypertension, hyperlipidemia, diabetes 
mellitus, glaucoma, cancers, COVID-1 9  infection, smoking, hypothyroidism, and atheroma. 

There were no cases of retinal vein occlusion reported for elasomeran/imelasomeran and 
elasomeran/davesomeran. 

Discussion 

Overall, majority (130 ;  89.0%) of case reports for RVO had insufficient information for proper 
assessment. Since most of the reports were by regulatory authorities, information could not be 
complemented or verified. The median patient age of 58  years is consistent with that reported in 
the general population. Over two-third of reported cases had medical conditions that are risk 
factors forretinal vein occlusion, including hypertension, diabetes mellitus, oral contraception and 
smoking, cancer, hyperlipidemia, glaucoma, hypothyroidism, and atherosclerosis. 

A causal relationship could not be established between the cases reported for RVO and elasomeran, 
due to either insufficient relevant information for proper assessment, pre-existing RVO with a long 
TTO, comorbidities that were risk factors, and provided alternate etiologies. 

While few cases had a temporal relationship from time of vaccine administration to development 
of reported retinal vein occlusion, these cases were confounded by comorbidities including 
atherothrombosis, myocardial infarction, atrial fibrillation, diabetes mellitus, previous smoking 
history and hypothyroidism, that provide plausible alternate etiologies. 

Literature search results did not provide evidence of a causal association between retinal vein 
occlusion and elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran. 

Conclusion 

Cumulative evaluation of the data did not provide any new safety information that would suggest 
a possible association between the evaluated events ofretinal vein occlusion and administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in 
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those reports does not differ from the known safety profile of elasomeran., 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received, the MAH considers that cases included under 
the medical topic of retinal vein occlusion reported in temporal association with the administration 
of elasomeran did not raise any new safety issue of concern and the information provided does not 
support evidence of causality between elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran exposure. The MAH will continue to monitor events for retinal vein 
occlusion using routine surveillance. The benefit-risk evaluation remains positive. 

15.2.7 Single Organ Cutaneous Vasculitis (SOCV) 

The following was noted by a Health Authority: 

Cases ofSOCV in patients after Bivalent booster dose ofModerna vaccine targeting SARS-CoV2 

was reported in association with elasomeran/imelasomeran (n=2), but not in recipients of 

elasomeran/davesomeran (n=0). The information provided on the 2 cases did not allow for 

causality evaluation at this time. The MAH is requested to make an extra effort to gather further 
information concerning these two SOCV cases exposed to a Bivalent booster dose of Moderno, 
vaccine targeting SARS-Co V2 and present status and updated information in the next PSUR. 

The cases of elasomeran/imelasomeran, 
and 

are both Regulatory Authority cases. The MAH searched the Regulatory 
Authority database, and no new updated information was available as of the DLP of this PBRER 
Please refer to Section 8 for results from the PASS study mRNA-1273-P903 on SOCV. 
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15.2.8 Haemophagocytic lymphohistiocytosis (BLH) 

Table 15.7 Haemophagocytic Lymphohistiocytosis with Possible Involvement of 
Epstein-Barr Virus (EBV) Reactivation 

Source of New 
Information 

Background 

Methods of 
Evaluation 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 267 
o New and Significant Safety Information: None (0) 

The MAH received a requestfrom a HealthAuthorityto analysethetopic ofHIR: "It has 
come to our attentwn on accumulating literature articles on HLH with COV�l9 
vaccines, and more particularly on a new hypothesis of a possible involvement of EBV 
reactivation. Some case reports describing ERV-positive HLH after COV�l9 
vaccination have been recently published [27] [28 J [29] [30]. We would like Modema to 
discuss HLH in the next PSUR in view of the mentioned literature, but also any other 
literature/data available on this topic." 
A focused search of published literature from PubMed was performed that identified 
articles including the terms HLH and EBV andanyCOVID-19 vaccine. In addition, the 
Moderna GSDB was searched cumulatively for litera turereports of Hlll and for adverse 
event reports that noted vaccination with elasomeran, elasomeran/imelasomeran or 
elasomeran/davesomeran and involved the MedDRA PT ofHemophagocytic 
lymphohistiocytosis, as  wellas EBV infection. This review focused on the hypothesis of 
a possible involvementofEBVreactivation in HLH, with attention to the HLH-2004 
Diagnostic and Therapeutic Guidelines [3 1 ]. 

Scientific Background on HLH and EBV: 

Hemophagocytic lymphohistiocytosis is a rare and potentially life-threatening disorder 
characterized by hyperinflammation caused by uncontrolled activation of immune cells, such as 
macrophages and lymphocytes [32] .  Hemophagocytic lymphohistiocytosis can be triggered by 
various factors, including infections, genetic mutations [33 ] ,  or autoimmune diseases. HLH can 
involve widespread inflammation and tissue damage. It can be classified into primary and 
secondary HLH. Primary HLH involves genetic mutations affecting the immune system; def ecis 
in transport, processing, and function of cytotoxic granules in natural killer cells and cytotoxic T 
lymphocytes play a role. Secondary HLH can be triggered by various factors, including infections, 
of which EBV (independent of vaccination) is the most common. In addition, secondary HLH is 
observed as a complication ofmalignancies, metabolic disturbances, and rheumatic diseases, such 
as juvenile arthritis or systemic lupus erythematosus [34 ] .  Patients with HLH often present with 
persistent fever, hepatosplenomegaly (enlargement of the liver and spleen), and cytopenias 
(abnormal low levels of blood cells) [35] .  This disease can lead to severe organ damage and 
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multi-organ failure if left untreated. Diagnosing HLH can be challenging due to its heterogeneous 
presentation and rarity. The HLH-2004 Diagnostic and Therapeutic Guidelines include clinical 
and laboratory features that were developed to address diagnostic and other challenges [3 1 ] . 

Epstein-Barr virus, also known as human herpesvirus 4, is a common virus belonging to the 
herpesvirus family. It is one of the most prevalent viruses in humans, having infected about 95% 
of adults worldwide. Epstein-Barr Virus infects and replicates in B lymphocytes, which are 
critically important to the immune response. Most people initially infected with EBY will not 
experience any symptoms or have mild flu-like symptoms, including self-limited infectious 
mononucleosis. After initial infection, the virus can remain dormant in the body's cells for a 
lifetime without causing any harm. In a minority of infected persons, EBY and its reactivation may 
cause, or be associated with, several illnesses including certain types of cancers and HLH. In some 
cases, especially in individuals with weakened immune systems, EBY infection can lead to severe 
complications, including death. 

Role of EBY in HLH (apart from vaccination) 

Epstein-Barr virus is known to play a significant role in some cases ofHLH, specifically in the 
context of secondary or reactive HLH [3 5] .  Epstein-Barr Virus is linked to a greater proportion of 
HLH cases than any other pathogen. In the case of secondary HLH associated with EBY, the virus 
can be involved in the triggering of a hyperimmune response. The pathophysiological mechanism 
of HLH is related to defective function of natural killer (NK) cells and cytotoxic T lymphocytes, 
resulting in uncontrolled activation of lymphocytes and macrophages that induce excessive 
production of cytokines, that cause the inflammatory response and characteristic inflammation 
seen in HLH [3 6] [3 7] .  The exact mechanisms by which EBY is associated with HLH are not fully 
understood. The vast majority ofEBV infections do not lead to HLH; however, in individuals with 
a predisposition or underlying immune dysfunction, such as genetic susceptibility to HLH, EBY 
infection can be a triggering factor for the development of HLH [32] .  

Results: 

Results for hemophagocytic lymphohistiocytosis with possible involvement of EBY reactivation 
are summarized below. Refer to Appendix 12  . 1 4  for additional information, including sumrruuy 
tables of cases and events. 

Results from Published Literature 

A focused search of published literature from PubMed (see Appendix 1 3 .4) retrieved267 articles 
(including the 4 articles noted by the Health Authority). Besides those 4 articles, no new and 
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significant safety information was noted from the search results. Below please find discussions of 
the four literature reports noted by the Health Authority. 

• Arand et al (2 7] :This brief Letter to the Editor concerns a previously healthy 1 7-year-0ld 
male who had onset of headache, nausea and fever around 7 days after dose 2 of an mRNA 
vaccine (not further specified.) He tested "negative rapid EBV antibody and COVID 
antigen" on day 1 4  after dose 2 and was discharged home. By day 2 1  he was admitted to 
hospital and had developed symptoms consistent with HLH, meeting the 2004 HLH 
definition with fever, splenomegaly, cytopenia, positive bone marrow biopsy with 
prominent hemophagocytosis without evidence of malignancy, elevated ferritin and low 
fibrinogen. He also had new onset neck stiffness, dark urine, listlessness, tachycardia and 
hypotension. His EBV Immunoglobulin M (IgM) assay was highly positive at 
54,000 (WNL <500) at hospital admission, indicating primary infection with EBV. 
Multisystem Inflammatory Syndrome in Children was considered, but there was no recent 
COVID exposure. Initially suspected to have cold autoimmune hemolytic anemia, he was 
treated with immune globulin and methylprednisolone; he then clinically stabilized on day 
3 of admission. On day 1 0, his condition worsened with symptom recurrence, 
splenomegaly, bilateral pleural effusions, worseningcytopenia's, decreased fibrinogenand 
elevated ferritin. Laboratory testing related to HLH found elevated soluble IL-2, CXCL9, 
ILi 8 and CDI 63, consistent with immune dysregulation. Consequently, treatment was 
changed to the HLH2004 protocol: oral dexamethasone and IV etoposide. At 4 weeks of 
therapy EBV levels were undetectable; however, for 6 weeks there was alternation between 
clinical and laboratory remission and reactivation. Following 8 weeks of etoposide and 
1 2  weeks of steroid treatment, the patient was asymptomatic and in remission. 
MAH Comment: Familial HLH was unlikely due to the whole-exome sequencing finding 
no causative mutations. Negative COVID-1 9 antigen test early in the illness and histoty of 
lack of recent COVID exposure do not fully rule out COVID-1 9 infection. The highly 
positive EBV IgM assay indicated that this case of EBV infection was primary and not a 
reactivation. Primary infection with EBV, as occurred in this case, can by itself elicit HLH. 
The authors did not suggest that the mRNA vaccine caused the HLH in this patient but 
rather that the vaccine may "drive a more complex, protracted clinical course" and that 
further studies are needed. For this vaccination with an unspecified mRNA vaccine, 
WHO-UMC assessment for causality ofHLH triggered by reactivation ofEBV is unlikely 
because this case involved primary infection with EBV. Primary infection with EBV is a 
known cause ofHLH and can be considered an alternate explanation of the disease in this 
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• Lin et al (29] : This literature case report involves a 1 4-year-old female with onsetoffever, 
headache and nausea 1 1  days after dose 1 of BNT 1 62b2; she was hospitalized on day 1 5  
after vaccination. Substantial progression of  disease and symptoms then occurred, meeting 
the 2004 HLH definition with fever, splenomegaly, cytopenia, decreased fibrinogen, 
elevated ferritin, and positive bone marrow biopsy demonstrating hemophagocytosis. She 
was initially treated with a dose of IVIG. Although the patient tested positive for EBV, the 
multiple different types of laboratory assays of EBV were not conclusive with regard to 
the timing of the infection, and the authors concluded that "Both acute and past infection 
would be possible according to this serological profile." The nasal swab for the 
SARS-Co V-2 polymerase chain reaction (PCR) was negative. On day 1 7 after vaccination, 
HLH was confirmed, and IVIG and methylprednisolone pulse therapy were given. 
Venoarterial extracorporeal membrane oxygenation was performed for 3 days due to 
hypotension, with intubation continuing 5 more days. Intracranial and subarachnoid 
hemorrhages were observed. The hemogram and the inflammatory biomarkers gradually 
returned to normal without chemotherapeutic medications. Patient was released from 
hospital on day 28 .  Steroid therapy duration was about 5 weeks. Laboratory tests to assess 
the possibility of familial HLH were not done due to their not being available at the authors' 
hospital. 
MAH Comment: With regard to treatment, it is unclear why this patient's fulminant HUI 
was not treated with the addition of more aggressive therapy, such as etoposide, rather than 
only steroids and IVIG. Also unclear is whether the patient's EBV infection was primacy 
or reactivation; although the authors performed multiple laboratory tests for EBV, the test 
results did not permit them to determine this important information. The observed 
serological profile was consistent with either primary or reactivation of EBV. In addition, 
the authors stated that they could not exclude the possibility that their patient had familial 
HLH because they were unable to perform the necessary tests. For reasons of missing 
important information, WHO-UMC causality assessment is unassessable for BNTl 62b2 
causing HLH with EBV reactivation. 

• Tanaka et al [28] : This article concerns a 79-year-old male with a history of Hodgkin 
lymphoma (EBV RNA positive) ten years prior that was treated with chemotherapy and 
resulted in remission. Past history also included schistosomiasis. He was admitted to 
hospital about 2 weeks after dose 1 of BNTl 62b2, with fever since the day after 
vaccination. During his hospital course he met the 2004 HLH definition with fever, 
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splenomegaly, high soluble IL2R, high ferritin and low neutrophils. "Hypoplastic marrow 
was observed on bone marrow examination, but there were no findings suggestive of 
lymphoma infiltration or leukemia, and only marginally hemophagocytosis images were 
observed". This bone marrow biopsy report does not strongly support the diagnosis of 
HLH, and the authors noted the patient's condition was similar to EBV-NK-LPD and 
CAEBV (EBV in CDS 6+ NK cells). The authors noted that identification and analysis of 
infected cells in peripheral blood suggested monoclonal proliferation because EBV was 
only present and proliferated in CD56-positive NK cells. The patient was treated with 
prednisolone starting day 8 of hospitalization with defervescence, but on day 20 fever 
recurred and high dose IVIG was added, with no improvement. On hospital day 3 1  the 
chemotherapeutic agent etoposide was added with some benefit, but neutropenia led to 
discontinuation of etoposide and to starting of filgrastim. After blood cell count recovery, 
etoposide was restarted on day 44, but the primary disease was not controlled, and the 
patient died 1 0  days later with Acute Respiratory Distress Syndrome (ARDS). 
MAH Comment: The past medical history of Hodgkin lymphoma positive for EBV RNA 
is a strong confounder in this case. In this regard, the authors stated "even after remission, 
a constant, subclinical amount of EBY-infected cells was observed." In addition, 
age-related immune senescence is likely to have played some role in this AE. Moreover, 
the authors did not rule out malignant disease in this case. WHO-UMC causality is possible 
for a BNT1 62b2 role in this case of HLH-like illness with EBV reactivation. The 
confounding factors noted above do not permit an assessment of probable causality. 

• Tang and Hu (30): This Letter to the Editor reported a 43-year-old femal�who 
developed "malaise, vomiting, and persistent high fever (up to 39.7 °C) shortly after 
receiving the first dose of the inactivated [ not mRNA] SARS-Co V-2 vaccine." Treatment 
with antibiotics and NonsteroidalAnti-inflammatory Drugs (NSAIDs) was ineffective. The 
patient was reported as having been healthy, with no remarkable medical history or recent 
medication intake. She was admitted to hospital on day 8 .  She met the 2004 HLH definition 
with cytopenia, fibrinogen, low NK cell activity, positive bone marrow biopsy showing 
hemophagocytosis and elevated ferritin. Laboratory testing showed EBV reactivation and 
elevated levels inflammatory factors hsCRP, sCD25,  IL-l beta, IL-6, IL-8 and IL-1 0. 
Testing for genes related to familial HLH identified none. She was immediately treated 
with dexamethasone, and the signs and abnormal laboratory results resolved gradually; the 
patient was discharged on hospital day 1 7. 
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MAH Comment: This case does not involve mRNA vaccination against Covid-1 9, but 
rather inactivated SARS-Co V-2 vaccine. The specific antibiotics and NSAIDS which the 
patient was prescribed were not reported. The medications were taken at a time when the 
patient may have had a viral illness or reactogenicity to the vaccine. Given this missing 
information concerning medication just prior to the diagnosis of HLH, the WHO-UMC 
causality for this inactivated SARS-Cov-2 vaccine is possible, but not probable, due to 
temporal association. 

Considering together the articles summarized above, with regard to reactivation of EBV the two 
adult patients had reactivation; in contrast, one of the adolescents had primary EBV infection, and 
the testing of the other adolescent patient did not clearly indicate primary infection or reactivation. 
In addition, in the elderly patient with reactivation, the history of treated Hodgkin lymphoma 1hat 
was positive for EBV RNA provides an important potential contributory factor to his reactivation 
of EBV. In addition, these four cases taken together do not demonstrate a clear pattern about age, 
gender, or reactivation of new EBV infection vs primary infection. Further, the vaccines involved 
were BNT1 62b2 (two patients), an unspecified mRNA vaccine and inactivated [not mRNA] 
SARS-Co V-2 vaccine; none of these literature case reports noted vaccination with elasomeran, 
elasomeran/imelasomeran or elasomeran/davesomeran. 

Literature Reports of HLH in ModernaTx, Inc GSDB 

In an additional step, the MAH searched its own GSDB for literature reports of HLH. Five 
literature case reports of HLH were identified in the GSDB; none of these case reports noted the 
presence of EBV infection. 

Review of Individual Case Safety Reports from ModernaTx, Inc GSDB 

Cumulatively, the MAH received reports of 36 cases (36 events) of HLH involving elasomeran 
(35 cases) and elasomeran/imelasomeran (1 case;) no cases involving elasomeran/davesomeran 
were reported. A total of 36 serious cases (36 serious events) and 4 cases with a fatal outcome 
were reported. There were 34 medically confirmed cases. Of these 3 6 reports of HLH, presence of 
EBV infection was noted in only 3 HLH case reports. Descriptions of these 3 cases follow. 

: This case concerns a 53-year-old male with 
no reported past medical history or reported concomitant medications. Concurrent medical 
conditions were Hepatitis B core antibody positive. The day ofhis second vaccination ( 4 to 6 hours 
later), the patient developed fever, fatigue, cough, abdominal discomfort, and shortness of breath. 
Eight to 14  days later there was progression to thrombocytopenia, encephalopathy, renal failure, 
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hypertriglyceridemia, hepatosplenomegaly, respiratory failure, and EBY-viremia. Laboratories 
demonstrated elevated cytokines, normal NK cells, high ferritin level and bone marrow biopsy 
which showed rare evidence of what looked like erythrocytes in the cytoplasm of cells (type not 
reported). Because of the EBY-viremia, the patient was treated with rituximab and steroids. 
Because of worsening condition with renal and respiratory failure, the patient was intubated and 
received dialysis. He was treated with Anakinra and ultimately extubated but was still on dialysis 
as of this report with encephalopathy of unknown origin. MRI of head was normal. The cause of 
HLH and other events was not reported. The patientmet2004 criteria for HLH with 5/8 met (fever, 
hepatosplenomegaly, high ferritin, hypertriglyceridemia, andrare hemophagocytosis "concerning 
for HLH."). 

MAH Comment: Interpretation of this case is hindered by the lack of information on medications, 
pastmedicalhistory and possibility of Hep B infection. The temporal association with vaccination, 
but the lack of the information noted directly above, lead to WHO-UMC causality assessment 
possible. 

: This case concerns an 80-year-old male 
with a medical history that included EBY associated lymphoprolif erative disorder in Aug 2014 
and Angioimmunoblastic T-cell lymphoma (Stage 4B) treated and reported in complete remission 
in Aug 20 1 8 .  At an unspecified time after an unspecified vaccine, the patient had EBY-associated 
lymphoproliferation after an infection. Current medical conditions only reported as GERD with 
no reported concomitant medications. On 2 1  Jan 202 1 and 1 8  Feb 202 1 ,  the patient received 1he 
1 st and 2nd doses of elasomeran After the 1 st dose there was slow deterioration ofreportedcondition 
that became worse after the 2nd with hospitalization on 2 7 Mar 202 1 ( 66 days post-first and 39 days 
post-second vaccination). The diagnosis was macrophage activation/HLH with EBY-positive 
proliferation. The 2004 HLH criteria [3 1 ]  were met with fever, splenomegaly, cytopenia, 
hypertriglyceridemia, and hyperferritinemia (5/8). There was no bone marrow exam reported. The 
patient was treated with rituximab and high dose methylprednisolone with positive results resulting 
in the steroids being stopped but rituximab as maintenance therapy was continued. 

MAH Comment: The case is confounded by age (possible immune senescence), the past history 
of angioimmunoblastic T-cell lymphoma and past history of EBY associated lymphoproliferation. 
WHO Causality Assessment is possible. It is not considered probable because of these 
confounders. 

: This case concerns a 
1 9-year-old male with a medical history of graft rejection and kidney transplant in 02 Jul 2016 
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without any other information on past medical history, current medical history, past medications, 
or present medications. On 02 Apr 202 1 ,  he received the 1 st dose of elasomeran and on 
1 5  Apr 202 1 ,  he developed HLH and EBV reactivation and was hospitalized There are no reports 
of laboratories or treatments. However, as of 1 0  Mar 2023, the patient had recovered from bo1h 
HLH and EBV reactivation. No further information is available. There is not enough information 
to confirm HLH criteria, and causality cannot be determined. Assessment of this case is hindered 
by the lack of past medical history, especially the kidney transplant and graft rejection. Given 1he 
history of kidney transplantation and graft rejection, it is likely that at the time of vaccination 1he 
patient was receiving immunosuppressive medications that may predispose to EBV reactivation; 
however, there is neither concurrent medical history nor concomitant medications reported. 

MAH Comment: The critically important missing information noted directly above leads to 
WHO-UMC causality assessment: Unassessable. 

Overall assessment of the HLH case reports from GSDB involving EBV 

All three cases involved elasomeran, as is clear from the vaccination dates. All were male, and 
their ages varied widely: 1 9, 53 and 80 years. No clear pattern in TTO or dose number prior to 1he 
AE was observed. Drawing inferences from these cases is challenging due to the limited 
information in the reports and the small number of events. In addition, the histoiy of 
angioimmuno blastic T-cell lymphoma in the 80-year-old male; and the history of graft rejection 
and kidney transplantation in the 1 9-year-old male; and the possibility of Hep B infection in the 
5 3-year-old provide evidence of non-vaccine explanations for the patients' illnesses. These cases 
do not together constitute a clinical pattern supporting correlation between EBY-related Hlli and 
elasomeran. 

Discussion 

The literature reports reviewed above, as well as the small number oflCSRs in the MAH's GSDB 
that involve HLH and EBV, do not support the hypothesis that mRNA vaccination against 
Covid-1 9  promotes HLH with reactivation ofEBV. The small number of AEreports in the MAH's 
GSDB that note both HLH and EBV infection provide limited information and are confounded by 
important pre-existing medical conditions that can predispose to HLH with EBV; in addition, none 
of these reports involved bivalent vaccine. Moreover, there is an absence of direct evidence of a 
mechanism to explain the hypothetical association of vaccination against Covid-1 9, EBV 
reactivation and HLH. In any event, given the billions of doses of mRNA vaccines administered 
worldwide, such AEs are extremely rare occurrences. 
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Conclusion 

Evaluation of the cumulative data does not suggest an association between the evaluated events 
and administration of elasomeran, elasomeran/imelasomeran, or elasomeran/davesomeran. 
Information presented in those reports does not change the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic of HLH, reported in temporal association 
with the administration of elasomeran, elasomeran/imelasomeran or elasomeran/davesomeran did 
not raise any safety issue of concern, and the information provided does not support evidence of 
causality between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure. 
The MAH will continue to monitor events for HLH using routine surveillance. The benefit-risk 
evaluation remains positive. 

15.3. Other Safety Topics 

15.3.1 Postural orthostatic tachycardia syndrome (POTS) 

Table 15.8 Postural orthostatic tachycardia syndrome 

Source of New 
Information 

Background 

o Moderna GSDB 
o Evaluation of cases of POTS is presented in this PBRER, cumulative as of 

1 7 Jun 2023, given thatthe observed number of cases was higher than the expected 
numberof cases. In the observed to expected analyses, the lower bound of 95% 
confidence intervalof rate ratio was > 1 for the 40-49 years and the 50-64 years 
subgroups. 

o Literature Sources 
o Search Criteria Applied: Appendix 1 3 .4 
o Retrieved: 96 articles 
o New and Significant Safety Information: None (0) 

Postural orthosta tic tachycardia syndrome is a chronic and often disabling disorder 
characterized by orthostatic intolerance with excessive heart rate increase without 
hypotensionduringupright posture. Patients often experience a constellation of other 
typical symptoms including fatigue, exercise intolerance and ga strointestina 1 distress. A 
typical patient with POTS is a female of child-bearing age, who often first displays 
symptoms in adolescence. The onset of POTS may be precipitated by immunological 
stressors such as a viral infection. A variety of pa thophysiologies are involved in the 
abnormal postural tachycardia response; however, thepathophysiology of the syndrome 

Confidential: Property of ModernaTx, Inc 126 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEVAX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 127 of 526 PBRER No. 5  

is incompletely understood and undoubtedly multifaceted [38]. 
The prevalence of POTS is ba sedlargely on clinical experience, ranging from O .2 % and 
1 % of the US population, which would suggest approximately 1-3 million affected 
persons [39] [40] [4 1 ]. 
Mostpatientspresentwith POTSbetween theages of12 to 50years old and more than 
75% are female (F:M ratio>4: 1 ). POTS is also commonin patients with chronic fatigue 
syndrome [4 1 ]. The cause of this condition remains unclear. Although there is a 
consensus clinical definition for POTS, misdiagnosis is common. The syndrome is 
heterogeneous in the sense that the spectrum of clinical features varies among patients, 
multiple etiologies may produce similar clinical phenotype and there is overlap with 
other clinically defined syndromes. The clinical evaluation of patients with suspected 
POTS is not standardized, no rare treatment approaches. There is a lack of familiarity 
with POTS in the medical community, and the epidemiology ofthe disorder and natural 
history are not known [42]. 
According to Sheldon et al., POTS is a clinical syndrome usually characterized by (1)  
frequent symptoms that occur with standing, such as light-headedness, palpitations, 
tremor, generalizedweakness, blurred vision, exercise intolerance, and fatigue; (2) an 
increase in heart rat.e of:=::30 beatsperminute (bpm)when movingfroma recumbent to a 
standingposition(or:=::40 bpmin individuals 12  to 1 9  years ofage); and (3) the absence 
of orthostatic hypotension (>20mmHg drop in systolic blood pressure). The symptoms 
associated with POTS are thosethatoccurwith standing, such as light-headedness and 
palpitations; not associated with particular postures, such as bloating, nausea, diarrhea, 
and abdominal pain; and systemic, such as fatigue, sleep disturbance, and migraine 
headaches. The standing (or orthostatic) heart rate of individuals with POTS is often 
:=::120 bpm and undergoes greater increases in the morning than in the evening. The 
increases in orthostatic heart rate gradually decrease with age andnotabruptly atage 20. 
Many patients with POTS faint occasionally, although presyncope is much more 
common. It is important to notethatthe diagnoses of POTS and vasovagal syncope are 
not mutually exclusive. 
In addition, POTS hasbeenfoundto overlap with or occur in certain conditions such as 
migraine, hypermobile Ehlers-Danlos syndrome (hEDS), mast cell activation syndrome 
(MCAS) orchronic fatigue syndrome(CFS), inappropriat.e tachycardia syndrome and 
some other forms of orthostatic intolerance such as neurocardiogenic syncope [43 ]. 
Amyloidosis, Sjogren's syndrome, multiple sclerosis, mast cell activation disorders and 
hypermobility syndrome (Ehlers-Danlos syndrome type 111) are other diseases a ssociat.ed 
with or thought to ca use POTS. This subset of POTS patients commonly reports 
episodes of flushing, urticaria, dyspnea, headache, excessive diuresis, and 
gastrointestinal symptoms such as diarrhea, nausea, and vomiting, which may be 
accompanied by elevated urine methylhistamine or 1 1 -B-Prostaglandin F2 excretion or 
elevationofothermast cell mediators [44]. Someresearchershavesuggested that there is 
a neuropathic basis underlyingatleasthalf ofpatients with POTS and found that about 
1 :7 of patients studied had ganglionic acetylcholine receptor antibodies suggesting an 
autoimmune etiology for this proportion of patients with POTS. 
Severalmechanisms havebeendescribed in patients with POTS, including autonomic 
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denervation, hypovolemia, hyperadrenergic stimulation, deconditioning, and 
hypervigilance, which is a careful and a ttimes unusual focus on bodily sensations. These 
mechanisms often appear to co-exist in patients with POTS. 
The onset of POTS may be precipitated by a typical immunological stressor such as viral 
syndrome ( often upper respiratory or gastrointestinal and for example, with EBV), 
physical trauma (such as concussion), menarche, pregnancy, or surgery and 
a utoimrrnmity as with paraneoplastic conditions in small cell lung and pancreatic canceis 
as well as with autoimmmie autonomic neuropathy. An antecedent history of suspected 
vira 1 infection is reported in 20-50% of patients [ 45]. The presentation seems to have 
two patterns - acute onset after one of the above triggers or with slowly progressive 
symptoms over a longer period of time [46]. Significant symptomatic recovery has been 
reported bya subset of patients, but a majorityreportchronic symptoms with recurrent 
exacerbations. 
POTS is now known as one of many possible features of post-acute COVID-1 9  
syndromesthatcan developafter SARS-CoV-2 infection. While the acute impacts of 
COVID-1 9  were the initial focus of concern, it is becoming clear that in the wake of 
COVID-1 9,  many patients are developing chronic symptoms that have been called Long
COVID. Some of the symptoms and signs include those of POTS [47]. Commonly 
described symptoms ofLong-COVID include some combination of breathlessness, 
palpitation, chest discomfort, fatigue, pain, cognitive impairment ("brain fog"), sleep 
disturbance, orthostatic intolerance, peripheralneuropathy symptoms (pins and needles, 
and numbness), abdominal discomfort, nausea, diarrhea,joint and muscle pains, 
symptoms of anxiety or depression, skin rashes, sore throat, headache, earache and 
tinnitus. These symptoms, when combined with excessiveorthostatic tachycardia, can 
lead to a diagnosis of POTS post-COVID-1 9  [47]. 
The United Kingdom National Institute for Health and Care Excellence (NICE) has 
defined various symptomatic phases of COVID-1 9  [48]. These include: 
• "Acute COVID-1 9" which includes signs and symptoms up to 4 weeks following 

onset of illness 
• "Ongoing symptomatic COVID-19" for signs and symptoms ofCOVID-19 from 4 to 

1 2  weeks after the onset of illness 
• "Post-COVID-19 syndrome" for signs and symptoms that develop during or after an 

infection consistent with COVID-19, continue for> 12  weeks and are not explained 
by an alternative diagnosis 

• "Long-COVID"thatincludes both ongoing symptomatic COVID-1 9  (from 4 to 12  
weeks) and post-COVID-1 9  syndrome ( 12  weeks or more). 

Given that SARS-Co V-2 infection can trigger POTS and other cardiovascular 
dysautonomia's, it has been hypothesized that COVID-1 9 infection might be a potent 
immune triggerthatevokes anautoimmmie response in susceptible individuals [49]. The 
post-COVID-19 cardiovascular autonomic dysfunction can affect global circulatory 
controL producing not only a POTS-like pa ttem but also tachycardia at rest, blood 
pressure instability with both hypotension and hypertension, and local circulatory 
disorders such as migraine, coronary microvascular dysfunction, or Raynaud-like 
symptoms. Microvascular dysfunction with inadequate regional microvascular and 
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macrovascularresponses, such as vasospasm and circulatory mismatch between local 
oxygen demands and supply, and venous retention leading to pooling and reduced 
venous return after standing, might explain the plethora of symptoms that are frequently 
observed in POTS. There are sparse reports suggestingthatmicrovasculardysfimction is 
an important mechanism of post-COVID-1 9  complications. All these dysautonomic 
phenotypes mightcoexist, and, more importantly, theypreferentially affect young and 
middle-aged women,possiblysuggestinga genetic predisposition and/or a mechanistic 
role for sex hormones. Ofnote, POTS is extremely rareamongeitherprepubertal girls or 
postmenopausal women. 
There have been reports of POTS in the medical literature, from Japan, Korea, and the 
US, aboutnewonset POTS inpreviously healthy people who had recently received a 
messenger RNA (mRNA) COVID-1 9  vaccine. A large cohort study [50] identified a 
possible association between COVID-1 9  vaccination and POTS as well as a much 
stronger link between SARS-Co V-2 infection and POTS. Kwan AC et al. used a 
retrospective cohort of patients who received at least one dose ofCOVID-1 9 vaccine in 
the Cedars-Sinai Health System in US from 2020 to 2022, to compare odds of POTS 
diagnosis identified by International Classification of Diseases (ICD) codes in the 
outpatient encounters within 90 days post the first dose ofCOVID-19 vaccine with odds 
of POTS 90 days pre-vaccination in a sequence symmetry analysis (SSA). Similar 
analyses were conductedformyocarditis, common primary care (CPC) diagnoses, and 
post Dose 2 in the vaccinated cohort and another retrospective cohort of patients with 
SARS-CoV-2 infection. The authors found the post-Dose 1 odds of new 
POTS-associated diagnoses (1 .33 ,  95% confidence interval=l .25-1 .4 1 )  was slightly 
higherthan forCPC diagnoses (odds=l .21, 95%CI=l . 1 8--1.23) in the vaccinatedcohort, 
and post-infection odds ofnew POTS-associated diagnoses (1 .52, 95%CI=l .33-1 .72) 
was slightly higherthan that forCPC diagnoses (odds = 1 .40, 95%CI=l .31-1 .50) in the 
infected cohort. 
Although this single medical center study identified a slightly elevatedrisk of receiving a 
POTS diagnosis afterCOVID-19vaccination, the interpretation of the results requires 
caution given thefollowing limitations, and additional studies are required to verify the 
association as the authors recommended. First, the primary analysis was restricted to 
vaccinatedpersons andconsequently may have had bias away from the null because 
people who experienced POTS may have delayed or may not have received a COVID-19 
vaccine, violating a key assumptionofthe SSA analytic methodology (i.e., the event of 
interest [POTS] does not a lterthe probability of subsequent exposure [vaccination]). No 
distnbution of POTS diagnoses pre- and post-vaccination is presented to evaluate. 
Healthy vaccinee effect, however, was reflected by the also elected OR for CPC 
diagnoses. The authors attemptedto address this bias by reportingthecruderatio ofORs 
between POTS diagnosis and CPC diagnosis (1 . 1 0, 9 5 %CI 1 .03-1 .1  7). However, such 
estimate was likely confounded, and the significance was likely driven by the large 
sample size. Second, the authors acknowledged that "the lack of a standard single ICD 
code forcapturinga formaldiagnosis ofPOTS can lead to overlap with other medical 
conditions and variation in the application of available ICD codes". Moreover, POTS 
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Methods of 
Evaluation 

diagnoses were not fully adjudicated and are subjectto outcome misclassification, as the 
authormentioned "a significant degreeofnon-POTS diagnoses were captured within our 
ICD codes". The degree of misclassification pre- and post-vaccination may not 
necessarily be non-differential because diagnostic vigilance of POTS may be intensified 
aftervaccina tion, biasing the association away from the null; moreover, symptoms 
associated with common vaccine reacto genicity such a sfever and fatigue might lead to 
patient complaints that overlap some POTS criteria. Furthermore, it was unclear how 
"new diagnosis" of POTS was identified and whether patients with a previous code 
related to POTS were included in the analysis and whether the distribution differed in the 
pre-and post-vaccination events, biasing the a �ociation in either direction depending on 
the distribution of prevalent events. Third, the OR estimates and ratios of ORs were 
crude withoutadjustmentforconfounding. The confounding distribution, such as risk 
factors for POTS, may be different in events that occurred pre and post vaccination. 
Fourth, diagnosis of POTS, as noted above, requires a three-month duration of 
symptoms; however, the authors did not confirm this importanttemporal aspect, relying 
instead on ICD codes that are not specific for POTS and may only represent acute 
diagnoses. 
In summary, POTS is a chronic multi-system disorderinvolvingthe autonomic nervous 
system that is characterized by an exaggerated sinus tachycardia, and symptoms upon 
standing. POTS primarily affects females starting around puberty and through their 
child-bearing age and is associated with significant functional disability, such as 
decreased ability to participate in education, limited ability to work and generate an 
income, and decreased quality of life. The pathophysiology is incompletely understood, 
which is likely responsible for limited data on effective treatments. Postural tachycardia 
syndrome cases associated with COVID-1 9  infection have been reported, as well as 
cases occurring after COVID-1 9  vaccination. 

The Modema GSDB was queried cumulative to 1 7 Jun 2023 for valid case reports 
received from HCPs, HAs, consumers, and literature worldwide, for elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran, using the MedDRA PT of 
"Postural orthostatic tachycardia syndrome". 
Identified cases were evaluated according to the la test case definition presented by 
Vemino et al., [38] aspart ofthe Nationallnstitute ofHealth ExpertConsensus meeting 
of 20 1 9, based on the different previous definitions by major intemational neurologic, 
autonomic, cardiac and pediatric societies [5 1 ], [52], [4 1 ]  as requiring: 

• Confirmed: 
o A sustained HRincrementofnot less than 30beats/minute within 1 0  min 

of standing or head-up tilt. For individuals who are 1 2  to 1 9  years old, the 
required HR increment is at least 40 beats/minute; and 

o An absence of orthostatic hypotension (i.e., no sustained systolic blood 
pressure drop of 20 mmHg or more); and 

o Frequent symptoms of orthostatic intolerance during standing, with rapid 
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Results: 

improvement upon return to a supine position. Symptoms may include 
light-headedness, palpitations, tremulousness, generalized weakness, 
blurred vision, and fatigue; and 

o Duration of symptoms for at least 3 months; and 
o Absence of other conditions explaining sinus tachycardia such as anorexia 

nervosa, primary anxiety disorders, hyperventilation, anemia, fever, pain, 
infection, dehydration, hyperthyroidism, pheochromocytoma, use of 
cardioactive drugs (e.g., sympathomimetics, anticholinergics) or severe 
deconditioning caused by prolonged bed rest. 

• Unassessable: A reported event of POTS with insufficient evidence to meet the 
case definition. 

• Not a Case: Alternative diagnosis for the described events. 
The Company causality assessment is provided utilizing the WHO-UMC standardized 
case causality assessment. 

Refer to Appendix 12  . 1 5  for additional information, including summary tables of cases and events, 
case evaluations, and additional analyses. 

Cumulatively, through 1 7  Jun 2023, a total of 1 57 cases ( 159 events), 1 05 serious cases (8 1 serious 
events) with the reported term of POTS have been received for all the elasomeran vaccines, 
includingthe two bivalents. A total of96 cases were medically confirmed,and no case report noted 
a fatal outcome. The majority of cases involved females (12 1  cases, 77 . 1  % ) than males (34 cases, 
2 1 .7%); 2 cases (1 .3%) did not include gender information. Of these, 1 5 1  cases were reported for 
elasomeran (mean age: 38 .5 years old [SD 1 2.8] ;  median age: 36 years old [ 1 6  to 82 years old]) 
and 3 cases each for elasomeran/imelasomeran (mean age 27 years [SD 0]; median age 27 years 
old) and elasomeran/davesomeran (mean age: 44.5 years old [SD 29]; median age: 44.5 years old 
[24 to 65 years old]). Of note, a total of 85 events (53 .5%) events were reported with insufficient 
information to determine dose number.Most of the events (67 ;42.9%)were reported within 7 days 
after vaccination regardless of dose number. 

Case Evaluation was performed according to the case definition described above in the Methods 
of Evaluation section, Causality assessment was conducted based on the WHO-UMC causality 
assessment. 

Out of the 1 57 cases reported cumulatively as of 1 7  Jun 2023 : 

• For Elasomeran (1 5 1  cases) : 

o There were 1 2  cases that were considered new onset cases (including one case for 
possible new onset) based on the information provided. Out of those, there were 
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5 reports considered possibly related to the vaccine due to temporal association, as well 
as the absence of other conditions that may explain the symptoms presented by the 
patients; however, some important information was missing including full clinical 
course and information on any confirmatory testing that may have been conducted. 
There were 4 reports considered unlikely, two based on a TTO of hours after the 
1 st dose of elasomeran (TTO too short), as well as concurrent medical history ofLong
COVID in two of the reports. There were 3 cases that were unassessable based on the 
lack of important information regarding medical history, final test results, etc. 

o There were 1 7  cases that were considered as possible flares of POTS given their 
previous medical history of POTS. Out of those, 1 case was considered possibly related 
to vaccination, given the recurrence of symptoms the same day after receiving a 
3rd dose with elasomeran. In this report, most of the POTS symptoms experienced by 
the patient can also be confounded by expected reactogenicity events like nausea, 
pyrexia, dizziness, etc. There were 1 1  reports that were considered unlikely related to 
the vaccine given a recent history of COVID-1 9  infection, ongoing Long-COVID, 
other autoimmune conditions, including CFS, Ehlers-Danlos syndrome, among others; 
a short TTO (same day after vaccination) and concurrent amphetamine use and 
polypharmacy. There were 3 reports that were unassessable due to missing important 
information needed to perform causality assessment. The causality in 2 other reports 
was not applicable as these were not representative of true POTS cases based on the 
available details (one case described symptoms likely of anaphylaxis and the other for 
vaccine reactogenicity). 

o There were 1 3  reports that were not considered new onset cases based on the 
description of the symptoms, but previous medical history of POTS was missing. Out 
of those, 3 were considered unlikely related to the vaccine due to concurrent medical 
history that provided a more plausible explanation for the occurrence of the reported 
events, including COVID-19  infection, Ehlers-Danlos syndrome; one case was 
diagnosed as an atypical case of GBS. In 5 reports, causality was unassessable due to 
important missing information. The causality in 5 other reports was not applicable as 
these were not true POTS cases. 

o In a further 23 reports, the causality was assessed as unlikely related to the vaccine as 
alternative etiologies were suspected that provide a more plausible explanation of the 
reported events (post/Long-COVID setting, concurrent EBV, RSV other acute viral 
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infections, co-morbidities some having known association with POTS, migraine, celiac 
disease, mast cell activation syndrome, concomitant use of lurasidone [ orthostatic 
hypotension, tachycardia, syncope, dizziness are listed events; Latuda (lurasidone) 
SmPC], polypharmacy), etc. Few of these cases involved a time to drug intake which 
makes the causal relationship improbable (short TTO, same day of vaccination or 
delayed latency (5 months or more)) or involved a misdiagnosis . 

o There were another 85 cases that were unassessable based on the lack of information 
including medical history, clinical course of the condition, any testing (laboratory or 
diagnostic) conducted, and in some instances dose number and TTO, important to 
establish causal association with the vaccine. 

o The causality in 1 another case was not applicable as this was not a true POTS case 
(hyperthyroidism in a patient with recent chemotherapy). 

• For elasomeran/imelasomeran (3 cases) 

o There were 3 reports, and all were considered unassessable as a case according to the 
case definition as well as causality assessment. One report described a possible flare-up 
of pre-existing POTS, however, the latency information is unknown. Important 
information was missing for all the case reports. 

• For elasomeran/davesomeran (3 cases) 

o There have been 3 reports, which were all considered unassessable as a case according 
to the case definition as well as causality assessment. Important information was 
missing for these case reports. 

There have been no new significant safety findings related to POTS from the ongoing clinical 
development program for elasomeran, elasomeran /imelasomeran and elasomeran/davesomeran. 

Discussion 

Evaluation of cases of reported POTS is presented, cumulative as of 1 7 Jun 2023, given that the 
observed number of cases were higher than the expected number of cases. In the observed to 
expected analyses, the lower bound of the 95% CI of the rate ratio was > 1 for the 40-49 years and 
the 50-64 years subgroups. Cumulatively, there were 1 57 cases reports for individuals that had 
been vaccinated with one or more doses of elasomeran (1 5 1  cases; 96%), 
elasomeran/imelasomeran (3 cases; 2%) and elasomeran/davesomeran (3 cases; 2%). 
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Postural orthostatic tachycardia syndrome has been found to overlap with or occur in certain 
conditions such as migraine, hypermobile Ehlers-Dan.las syndrome, mast cell activation syndrome 
(MCAS) or CFS, inappropriate tachycardia syndrome and some other forms of orthostatic 
intolerance such as neurocardiogenic syncope. In addition, the onset of POTS may be precipitated 
by a typical immunological stressor such as viral syndrome (often upper respiratory or 
gastrointestinal and for example, with EBV), physical trauma (such as concussion), menarche, 
pregnancy, or surgery and autoimmunity as with paraneoplastic conditions in small cell lung and 
pancreatic cancers as well as with autoimmune autonomic neuropathy. Commonly described 
symptoms of Long-COVID include some combination of breathlessness, palpitation, chest 
discomfort, fatigue, pain, cognitive impairment ("brain fog"), sleep disturbance, orthostatic 
intolerance, peripheral neuropathy symptoms (pins and needles, and numbness), abdominal 
discomfort, nausea, diarrhea, joint and muscle pains, symptoms of anxiety or depression, skin 
rashes, sore throat, headache, earache, and tinnitus. These symptoms, when combined wi1h 
excessive orthostatic tachycardia, can lead to a diagnosis of POTS post-COVID-1 9. 

A large number of POTS-related events identified in the GSDB included some of these conditions 
as part of their concurrent medical history, including EBV, RSV infections, hypermobile 
Ehlers-Danlos syndrome, CFS, mast cell activation syndrome, as well as recent histoiy of 
COVID-1 9  infection as well as diagnosis of Long-COVID. 

Based on the total number of doses administered estimated ( as of 1 7 Jun 2023), the reporting rates 
for cases reported as POTS in the GSDB per million doses administered ofelasomeranis 0.2 cases; 
forelasomeran/imelasomeranis 0.04 cases and elasomeran/davesomeranis 0.02 cases. There have 
been no reports with a fatal outcome. 

Furthermore, while some cases had a plausible temporal relationship from time of vaccine 
administration to development of reported POTS event, no consistent or independent risk factors 
were identified in any of the cases that could support a causal association with administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Conclusion 

Evaluation of the data during this reporting period did not provide any new safety information 1hat 
would suggest a possible association between the evaluated events and administration of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. Information presented in 
those reports does not differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. There was no published clinical 
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literature that described new and potentially important safety information on the safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic of POTS, reported in temporal association 
with the administration of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran did 
not raise any new safety issue of concern and the information provided does not support evidence 
of causality between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran exposure. 
The MAH will continue to monitor events for POTS events using routine surveillance. The 
benefit-risk evaluation remains positive. 

16. SIGNAL AND RISK EVALUATION 

16.1 . Summaries of Safety Concerns 

Table 1 6. 1  provides the Summary of Safety Concerns as per RMP v6.3 approved on 1 5  Dec 2022 
in place at the beginning of the reporting period. 

Table 16.1 Summary of Safety Concerns valid at the beginning of the reporting period 
(as per RMP v6.3 approved 15  Dec 2022) 

Important identified risks • Myocarditis 
• Pericarditis 

Important potential risks • Vaccine-associated enhanced disease including vaccine-associated 
enhanced respiratory disease 

Missing information • Use in pregnancy and while breast-feeding 
• Long-term safety 
• Use in immunocompromised subjects 
• Interaction with other vaccines 
• Use in frail subjects with unstable health conditions and 

comorbidities (e.g., COPD, diabetes, chronic neurological disease, 
cardiovascular disorders) 

• Use in subjects with autoimmune or inflammatory disorders . 

During the reporting period, the Spikevax RMP v6 .3 was updated to v6 .4 (not approved) to include 
the proposed indication for the US vaccine elasomeran for individuals 12  years of age and older 
and updated studies mRNA-1273-P903, mRNA-1273-P904, mRNA-1273-P9 1 1 and 
mRNA-1273-P9 1 0  as per Part III with no changes to the list of safety concerns. 

Further v6.3 was updated to v6.5 (approved on 26 May 2023) to include the proposed indication 
and posology for Spikevax bivalent BA.4-5 for individuals 6 years of age and older. Risk 
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Management Plan v6.5 was updated to v6. 7 ( endorsed on 20 Jul 2023) with no additional changes 
to the list of safety concerns. Additionally, v6.3 was updated to v7 .0 ( endorsed by PRAC after the 
DLP of this PBRER, on 06 July 2023) to update the list of safety concerns by removing V AED 
including Vaccine-Associated Enhanced Respiratory Disease (V AERO) as an important potential 
risk, and use in immunocompromised subjects, interactions with other vaccines, use in frail 
subjects with unstable health conditions and co-morbidities ( e.g. ,  COPD, diabetes, chronic 
neurological disease, cardiovascular disorders), and use in subjects with autoimmune or 
inflammatory disorders as safety concerns, as missing information. Also, v7 .0 was updated to 
include mRNA-1 273-P9 1 0  for pericarditis and study details for mRNA-1 273-P901,  
mRNA-1273-P9 1 0  and mRNA-1273-P9 1 9  in Part II.C.2 as per Part III update. Of note, a 
consolidated Spikevax EU RMP v7 . 1  including all versions endorsed/approved by PRAC/CHMP 
( v6. 5 ,  6. 7 and 7. 0) received positive opinion by CHMP on 2 1  Jul 2023 and the opinion was adopted 
within procedure EMEA/H/C/00579 1/11/0 1 04/G by European Commission on 1 1  Aug 2023 after 
the DLP of this PBRER. 

Table 16.2 Summary of Safety Concerns valid at the end of the reporting period (as per 
RMP v6.5 approved 26 May 2023) 

Important identified risks • Myocarditis 
• Perica rditis 

Important potential risks • Vaccine-associated enhanced disease (V AED) including vaccine-
associated enhanced respiratory disease (V AERO) 

Missing information • Use in pregnancy and while breast-feeding 
• Long-term safety 
• Use in immunocompromised subjects 
• Interaction with other vaccines 
• Use in frail subjects with unstable health conditions and co-

morbidities (e.g. COPD, diabetes, chronic neurological disease, 
cardiovascular disorders) 

• Use in subjects with autoimmune or inflammatory disorders 

16.2. Signal Evaluation 

A summary of the results of evaluations of validated signals that were evaluated/re-evaluated and 
closed (rejected/refuted or considered to be potential or identified risks following evaluation) 
during the reporting interval is provided below. 

Four signals were closed by the MAH during the reporting period. Based on scientific evaluation 
of the available information, all the four closed signals were refuted [ Amenorrhea (re-evaluation), 
Diarrhea (re-evaluation), Pemphigus and pemphigoid and IIM/ Myositis] by ModernaTx, Inc. 
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The topic of "Amenorrhea" was evaluated by the MAH as two signals. The first signal 
("Amenorrhea") was triggered by Pharmacovigilance Risk Assessment Committee (PRAC) Signal 
EPITT 1 97 8 1  and closed on 3 0 Mar 2022. The second signal ("Amenorrhea [Re-evaluation]'') was 
triggered by the PRAC's request to provide an updated analysis of Amenorrhea in PBRER#4, 
which the MAH considered a validated signal. This signal was closed by the MAH on 25 Jan 2023, 
during the reporting period of this PBRER, hence included here again for completeness. Please 
find below a tabular summary to clarify when these two signals were presented in PBRERs. 

Table 16.3 Amenorrhea (re-evaluation) 

Signal Date Detected Date Closed PRAC Signal Details Presented in PBRER# 
By MAH 

Amenorrhea 14  Feb 2022 30 Mar2022 EPITT 1 978 1 PBRER#3 (signal closed by 
Trigger for MAH MAH,presentedin Section 1 6  of 
signal (PRAC Meeting PBRER#3 ,  signal evaluation 
07- 10  Feb 2022) report appended to PBRER#3). 

EPITT 1 978 1 signal 
was closed by PRAC in 
Jun 2022 (PRAC 
Meeting 07 -1 0 Jun 
2022) 

Amenorrhea 1 3  Jun 2022 25 Jan 2023 Not a signalforPRAC. PBRER#4 (signal ongoing by 
(Re-evaluation) As an outcome of MAH, signal not presented in 

closed EPITT 1 978 1 ,  Section 1 6.2 ofPBRER.#4, signal 
PRAC requested MAH evaluationreportnotappended to 
to provide an updated PBRER#4. The updated analysis 
analysis in PBRER#4. requested by PRAC was 
This was the trigger for submitted to PRAC separately) 
MAH to open a "re- PBRER#5 (signal closed by 
evaluation" signal. MAH, presented in 

Section 1 6  .2. 1 ,  signa 1 evaluation 
report appended to PBRER#5 
[same content as the updated 
analysis submitted separately to 
PRAC]). 

16.2.2 Pemphigus and pemphigoid 

Table 16.4 Pemphigus and pemphigoid 

Signal evaluation Summary 
criteria 
Source On 0 1  Dec 2022, the MAH received a request from the PRAC for a signal asses.5tllent 
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Signal evaluation 
criteria 

Background 

Methodology 

Summary 

(EPITT No. 1 9860) including a cumulative review of all evidence concerning the 
association between pemphigus and pemphigoid and vaccination with Spikevax (Modema 
Biotech Spain S.L.): 

• Review from informatwnfrom post-marketing cases reporting pemphigus or 
pemphigoid, CTs and relevant scientific literature. 

• Perform a causality assessment of all cases of pemphigus and pemphigoidusing 
the WHO-UMC causality assessment criteria, including a clear breakdown of all 
cases identtfzed. Justtfzcation of causality category should begivenforeach case. 
A discusswn of cases assessed as WHO Possible, Probable or Certainshoukl be 
presented. 

• MAH responses to a list of questwns (e.g., WHO-UMC causality assessment; 
potential reporting patterns (gender, age, ITO), risk factors, seriousness, 
treatment of ADR and outcome; tabular presentatwn of cases; literature review 
regarding plausibility and Mechanism of action overview of PT Dermatitis 
bullous and other related terms withinHLT Bullous conditions for identifica,tion 
of pemphigus/pemphigoid cases; O/E analyses with a risk window of 2 8 days). 

• In additwn, to account for all possible cases of blistering conditions, the MAH 
should provide an overview of the HLT Bullous conditions including cases of 
various blisters especially outside of administration site and the Important 
medical event PT dermatitis bullous. Case reports likely describing 
pemphigus/pemphigoid should be presented with the same level of details as 
mentioned above. 

• Including the need for potential amendment to the product ieformation and/or 
risk management plan should be provided by 09 Feb 2023. 

Pemphigus/ pemphigoid represents a group of autoimmune blistering/bullous disease of 
skin and/or mucous membranes; antibodies (mainly lgG) are formed against adhesim 
molecules (desmoglien) on the cell surface of keratinocytes; Clinically presents as 
erosions on mucosal surfaces (blisters), generalized; acantholysis (loss of intercellular 
connections/integrity); Treatment for the condition usually includes Rituxmab, 
corticosteroids, adjuvant corticosteroid-sparing immunosuppressants (azathioprine, 
cyclosporine, mycophenolate mofetil, etc.). 
Main types: Pemphigus Foliaceus (PF}--Mostly limited to skin; Pemphigus vulgaris (PV) 
- Mucosal erosions, appearing as flaccid blisters on the skin; other types e.g., Bullous 
Pemphigoids, which represent a more chronic presentation of cutaneous signs/symptoms� 
Prognosis/Outcomes: PF more favorable than PV (Infectious complications septi:emit, 
pneumonia, etc.). 
COVID-19 and Pemphigus: 
Clinical evidence ofCOVID-19 infestation itself can trigger Pem phigus ( orrelatedevents) 
is still evolving; the data are very limited and sometimes conflicting at present There ii 
emerging published data / case reports suggestive of PV/ Bullous Pemphigoids reported 
in patients with a COVID-1 9  infection [53]  [54]. 
The assessmentof Pemphigus and Pemphigoid in association with the use ofelasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran in all patients exposed was 
performed using several data sources. The methods of evaluation used in each of the 
analysed data sources is descnbed below: 
• Clinical Trial Data: The topic of Pemphigus and Pemphigoid was cumulatively 

reviewed in the CT datasets, within the following studies: mRNA-1273-P301 study 
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Signal evaluation 
criteria 

Results 

Summary 

(ages 2'.18  years; DLP: 04 May 2021), mRNA-1273-P203 study (ages 12-17  Years; 
DLP: 27 Jan 2022) and mRNA-1273-P204 study (ages 6 Months to 1 1  Years; DLP: 
2 1  Feb 2022). The following PT were used according to MedDRAdictionary(versim 
was 23.0 and 24.0). Blister; Dermatitis bullous; Pemphigoid; Pemphigus; Blister 
rupture; Generalized bullous fixed drug eruption; Linear IgA disease; Mucous 
membrane pemphigoid; Oedema blister; Acquired epidermolysis bulhsa; 
Autoimmune blistering disease; Autoimmune dermatitis; Autoimmune disorder, 
Immune-mediated adverse reaction; Immune-mediated dermatitis; Benign fam:iml 
pemphigus; Paraneoplastic pemphigus; Ocular pemphigoid; Pemphigus disease area 
index. 

• External Databases: V AERS and EVDAS were reviewed for the PT of Pemphigus 
and Pemphigoidandneitherofthese databases showeddisproportionality ofEB05 or 
ROR. 

• Review of the Phannacovigilance Database: Given that this request from the PRAC 
included two different evaluations of reports associated with pemphigus or bulbus 
pemphigoid, and cases associated with "blister'', the MAH conducted two separate 
searches by querying the GSDB, cumulatively to 1 7  Dec 2022forvalid case reports 
received from HCP, HA, consumers, and literature worldwide reported for 
elasomeran(elasomeran, elasomeran/imelasomeranandelasomeran/davesomeran). 
The first search was conducted using the PTs of "Pemphigus" and "Bulhus 
pemphigoid". This search retrieved 124 cases. The second search conducted for the 
purpose of identifying "blisters" cases that may potentially be cases of 
pemphigus/bullous pemphigoid, was conducted using a customized MedDRA SMQ 
created using: the MedDRA SMQs Narrow (Severe cutaneous ARs, Drug reactim 
with eosinophilia and systemic symptoms syndrome and Immune
mediated/autoimmune disorders), the MedDRA HL T (Bullo us conditions) as well as 
the list of PTs included in the PRAC 's report. Given the broad search criteria, a la� 
volume of cases were retrieved (1 870 cases; 1 938 events). The 124 cases (that \\ere 
retrieved as part of the first search)were removed to avoid duplication of cases. The 
remaining 1 746 cases were reviewed further by the MAH using the specific 'key 
terms' in each of these cases that could be associated with the identification of a "case'' 
according to the established case definition, these included: 'Immunojluorescence; 
Autoantfbodies; IgG; Immunoglobulin G; ELISA; Acantholysis; Desmoglein; 
Complement deposits; Keratinocytes cell surface; Transmembrane glycoproteins; 
Niko/sky; C3; Complement factor'. 

• Literature search review: A focused literature search and review was performed using 
PubMedcumulative till 1 7  Dec 2022. Multiple search strategies were used to identify 
articles related to Pemphigus and Modema COVID-1 9  vaccines. 

Clinical Trial Data : 
mRNA-1273- P301 Study: 

In mRNA-1273-P301  the following PTs were reported (n=30,000): 
• Blister: mRNA-1273 (3) vs Placebo (3) 
• Dermatitis bullous: mRNA-1273 (0) vs Placebo (2) 
No imbalance was noted in mRNA-1 273-P30 1 .  
mRNA-1273-P203 Study: 
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There were no reports observed with the MedDRA search terms mentioned above. 
rnRNA-1273-P204 Study: 

There were 3 reports received under the above mentionedMedDRA customizedqueiy for 
"Pemphigus" for participants of P204 in the mRNA vaccination arm. 
Overall, very few cases were reported in all three mRNA studies with no imbalance noted 
between the vaccine-treated subjects compared to the subjects in the placebo arms. There 
was no imbalance noted in any of the Moderna sponsoredCTs, and all the reported events 
in the mRNA-1273 arm were reported as not related by the investigators. 
External Databases: 
• V AERS: No Disproportionate Reporting of Events Using EB05 > 2 (mRNA-1273 

versus All vaccines) in V AERS as of3 1 Dec 2022; Pemphigus (EB05: 0 .88; N=89) 
and Pemphigoid (EB05:  0.82; N=34). 

• EVDAS: The PT of Pemphigus and Pemphigoid did not show Disproportionality as 
the ROR was <l . The observed ROR for Pemphigus (N=30; ROR=0. 13) and 
Pemphigoid (N=90; ROR=0.35). 

Review of the Pharmacovigilance Database: 
A total of 1 52 case reports of pemphigus/bullous pemphigoid or related events were 
retrieved from the 2 searches, including: 
• 124 cases (Bullous Pemphigoid [93 cases]; Pemphigus [3 1 cases]), retrieved as part of 
the first search conducted using the PTs of "Pemphigus" and "Bullo us pemphigoid". 
• 2 8 case reports from the second search, after a pp lying "key terms" (PTs: Blister 6 cases, 
dermatitis bullous2 cases, linear IgAdisease 1 case; Autoimmune disorders 1 9  cases) (see 

also Responses to Spikevax-Signal Pemphigus and pemphigoid/EPITT refno.19860-

preliminary PRAC AR 15 Mar 2023). 

First Search Results- Summary of Bullous pemphigoid (93 cases); Pemphigus (.31 
cases) [total 124 cases] 
Cumulatively, a total 124 cases (124 events)with 1 1 6 serious cases (1 15  serious events) 
with PTs of Pemphigus and/or bullous pemphigoid PTs were identified for elasomeran. 
There were 3 cases reporting a fatal outcome (see below). There were 9 1  cases medically 
confirmed. There have not been reports ofpemphigus and/or bullous pemphigoid terms 
after vaccination with any of the two bivalent vaccines. 
There were no important differences between reports involving females (65;  52.4%) 
compared to males (59; 47.6 %). The largest proportion ofthereportswere in individuals 
�50 years ofage (92; 74.2%) The median age of reported cases was 70.0 years (min 24/ 
max 96 years) with a mean age of 66.5 years. When dose number and TTO infonnatbn 
was provided, most of the events were reported after Dose 1 (2 1 ;  1 6.9%) and Dose 2 (25; 
20.2%), and within 7 days aftervaccination(33 ;26.6%)regardlessof dose number. Most 
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of the events (56;  45 .2%) did no provide dose or TTO information. 
Overall, review of the 124 casesreportingpemphigus or bullous pemphigoid identifm22 
cases as confirmed cases, 1 as probable case, 53 as possible cases, 3 as not a case, and 
there were 45 cases that were unassessable due to the lack of information including clini:al 
presentation as well as supportive diagnostic laboratory data for confirmation of the cases. 
Further, using the WHO causality assessment, out of the 76 cases (which were classified 
as either confirmed, probable or possible), 3 8  cases were assessed as possible, 1 case as 
probable, 3 2 cases as unassessable, and 5 were considered unlikely related to the vaccine 
due to very prolonged TTO of more than 1 28 days to 397 days, as well as associated 
comorbidities that may provide a more plausible explanation for the occurrence of the 
reported events. 
Second search results- Summary of cases under the customized MedDRA SMQ 
(28 cases): 
A total of 28 relevant case reports were identified. These included cases/PTs of: Blister 
(6 cases), dermatitisbullous (2 cases), linearlgAdisease (1 case);Autoimmunedisonlers 
(1 9 cases). 
Off these, 20 cases (72%) were reported in females; 8 in males, where the age is known, 
1 1  (40%) of these cases were reported in patients aged >60 years. According to the 
established case definition forpemphigusorpemphigoid, there was 1 confirmed case (after 
Dose 1 ;  onset day 1 1 ), 1 possible case (after Dose 3 ;  day 1 3), 22 unassessable cases, and 
4 cases classified as 'not a case' .  The two cases that met the case definition critem 
(1 confirmed; 1 possible)were furtherassessedforcausality usingthe WHO-UMCcritem 
as: probable in one case and possible in the other. 
Out of those 1 ,746 cases (1 ,790events), there were 621 serious cases (544 serious events) 
with 8 cases with a fatal outcome reported There were 979 (52.4%) cases medically 
confirmed There were more reports involving females (1 ,260; 72.2%) compared to males 
(448; 25.7 %), and38  (2.2 %)cases did not specify gender. The largest proportion of the 
reports were in individuals �50 years ofage (1 ,068; 6 1.2%) The median age of reported 
cases was 56.0 years (min 0 . 1/  max 1 2 1 .0 years) with a mean age of 54.4 years. 
Overall, following the evaluation of the total 1 52 cases retrieved, 78reports were identified 
that fulfill the established case definition criteria for pemphigus or bullous pemphigoil: 
23 cases classified as confirmed cases, 1 as probable case, and54 as possible cases. Of the 
remaining 74 cases: 67 were deemed 'unassessable' as contained insufficient clinical 
and/or diagnostic information for assessment in the context ofpemphigus/pemphigoiland 
7 cases were assessed as 'not a case' (alternative/ unconfirmeddiagnosis,negative specifu 
laboratory findings forpemphigus/pemphigoid). 
Further, using the WHO-UMC causality assessment, the evaluation of 78 cases whi:h 
fulfilled the established case definition criteria, 2 cases were assessed as probable, 

Confidential: Property of ModernaTx, Inc 141 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEV AX Bivalent.2 14 Original/BA. I ™ (mRNA-1273 .2 14;  
elasomeran/imelasomeran) and 
SPIKEV AX Bivalent.222 Original/BA.4/5™ (mRNA-1 273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 142 of 526 PBRER No. 5  

Signal evaluation 
criteria 

Summary 

39 assessed as possible, 32 cases as unassessable, and 5 were considered unlikely related 
to the vaccine due to very prolonged TTO of more than 128 days to 397 days, as well as 
associatedcomorbidities thatmayprovideamore plausible explanationforthe occurrence 
of the reported events. 
Overall, following the evaluation ofthe total 1 52 casesretrieved, 78reports were identified 
that fulfill the established case definition criteria for pemphigus or bullous pemphigoil: 
23 cases classified as confirmed cases, 1 as probable case, and 54 as possible cases. Of the 
remaining 74 cases: 67 were deemed 'unassessable' as contained insufficient clinical 
and/or diagnostic information for assessment in the context of pemphigus/pemphigoil and 
7 cases were assessed as 'not a case' (alternative/ unconfirmed diagnosis, negative specifu 
laboratory findings for pemphigus/pemphigoid). 
Further, using the WHO-UMC causality assessment, out of the 78 cases which fulf:ihl 
the established case definition criteria, 2 cases were assessed as probable, 3 9 a sse� as 
possible, 32 cases as unassessable, and 5 were considered unlikely related to the vaccine 
due to very prolonged TTO of more than 1 28 days to 397 days, as well as associated 
comorbidities that may provide a more plausible explanation for the occurrence of the 
reported events. 
Review of Fatal Cases: Off the total 1 52 cases, there were 8 cases with a reported fatal 
outcome, of which 7 cases were from regulatory authority and I was spontaneous case. 
All the patients reporting a fatal event were 2:66 years of age and majority of they were 
female (6) compared to males (2). Review of these 8 fatal cases with case definitim, 
identifies most of them as Unassessable (6 cases), followed by Unlikely (1 case) and 
Possible (I case). 
Cases that Qualified for Pemphigus and Pemphigoid Review Mter Receiving Boosrer 
Dose with elasomeran/imelasomeran (Cumulatively through 17 Dec 2022): 
Cumulatively, there were no reports that qualified for Pemphigus and Pemphigoid revi!w 
in patients vaccinated in elasomeran/imelasomeran. 
Cases that Qualified for Pemphigus and Pemphigoid Mter Receiving Booster Dose 
with elasomeran/davesomeran (Cumulatively till 17 Dec 2022): Cumulatively, there 
was one report that qualified for Pemphigus andPemphigoidreview in patients vaccinated 
with elasomeran/davesomeran. 
Literature search review: There are few articles that descnbe Pemphigus in COVID-19 
and in association with COVID-1 9 vaccination. But none of these articles were indicative 
or suggestive of a potential for a causal association or a potential Mo A. 

• The following article by Martora F et al [55] with limited evidence and sampe 
size, descnbes 32 patients with PV at the Dermatology Center of the University 
of Naples Federico II. All subjects received three COVID-1 9  vaccine doses 
(mRNA-BNT1 62b2 and mRNA-1273 were the vaccines administered). The 
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authors reported that 2 1 .9% (n = 7) of patients with history of PV, experienced 
disease worsening afternew lesions development, usually within 5--1 1 days after 
vaccination. These relapses were usually easily managed by increasing oral 
corticosteroid dosage, and all patients completed the vaccination cycle. 
According to the authors most PV patients (80%) showed no changes on the 
disease and the remaining were managed increasing corticosteroid dosage 
without significant complications. 

• Kridin K. Pemphigus group: overview, epidemiology, mortality, and 
comorbidities. Immunol Res. 20 1 8;66(2):255-270. doi: 1 0 . 1007/s12026-018-
8986-7. This review provides a brief overview aboutthe different subtypes of 
pemphigus: pemphigus vulgaris, PF, paraneoplastic pemphigus, pemphigus 
herpetiformis, and IgA pemphigus. In addition, it summarizes the most recent 
understanding of the epidemiology, mortality data, and comorbidities of this 
group of organ-specific autoimmune diseases [24]. 

• According to a systematic review by Avallone, et al, 2022 [56] the introductim 
of large-scale vaccination programs, patients should be monitored for cutaneous 
manifestations following vaccine administration, and dermatological evaluatim 
should be offered, when needed. However, if compared to the high number of 
vaccine doses already administered worldwide, cutaneous ARs seem to be rather 
infrequent and not life-threatening/severe, albeit heterogeneous and worth being 
studied. Being largely based on case reports and case series to date, our 
knowledge of SARS-CoV-2 vaccine-related dermatological manifestati>ns 
should be further developed, and the underlying mechanisms should be clarified. 

Conclusion: Literature search results did not provide evidence of a potential mechanism 
of action or for a causal association betweenmRNA vaccines andPemphigus/Pemphi!J)il 
(or related events). 

In the MAH's sponsored CTs, no imbalance was noted with 6 reports of Blisters identifi:d 
on mRNA-1273 ann compared to 5 reports on the placebo ann (n=--20,000) group. No 
cases in the vaccination arms were considered related by the investigator. 
Cumulatively, in the MAHs GSDB, utilizing two different searches requested by the 
PRAC, a total of 1 52 cases were identified for pemphigus and/ or bullous pemphigoil or 
related events. These included: 124 cases (PTs of BP [93 cases]; Pemphigus [3 1 casesD, 
retrieved as part of the first search and another 28 case reports from the second sean:h 
containing various other relevant terms (Blister 6 cases, dermatitis bullous 2 cases, linear 
IgA disease I case; autoimmune disorders 1 9  cases). These cases were received via a 
Regulatory Authority (94 cases; 62%), spontaneous reporting (32 cases; 21 %) and in 
published literature (26 cases; 17%). 
A review of the cases that fulfilled the established case definition (total 78 cases) showed 
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no specific reportingpattem bygender(40 female (5 1%); 38male (49%)); 45 cases (58%) 
occurred in patients aged above 65 years (old age is a risk factor). Where the relevant 
information was available and the WHO-UMC causality was assessed asat least 'possibe' 
by the MAH,a  totalof32 cases (3 1 possible; 1 probable - see casebelow)were assessed 
as new onset (4 1 %); and 9 cases (all assessed as 'possible') reported a flare-up (12%} 
Most cases were reported afterDose 1 and2 (4 1 %; 32 cases)while the Dose numberwas 
unknown in 40cases (5 1%). The TTO followingDose 1 was ::; 1 week in 5 outof 15cases 
(33%)and 7 out of 17 cases (4 1%) followingDose2.  The event outcomes were recovered/ 
recovering/resolving/resolved/ resolved with sequelae in 29 out of 78 cases (37%1 not 
recovered/ not resolved at the time of reporting in 24 cases (3 1 %), unknown in 23 cases 
(29%) and fatal in 2 cases (3%). 
Overall, the WHO-UMC causalitywas assessedby theMAH as probable in 2 cases, both 
involved the event ofpemphigoid: a possible re-challenge was reported in one case; the 
second case described an atypical bullous pemphigoid in terms of clinical manifestafuns 
and development in a patient with known eczema and it waspostulatedthatthevaccinafun 
may have unmasked subclinical disease, defined by the presence of antibodies before 
clinical symptoms through the immunostimulatmy process of the vaccine. In the other39 
cases for which the WHO-UMC causality was assessed as possible by the MAH, anumber 
of potential contributory/pre-disposing risk factors were noted, for example, relevant 
medical history/ comorbidities or concomitant medications having close associations with 
pemphigus/pemphigoid (e.g. autoimmune disorder(s), SLE, myasthenia gravis, 
multisystem inflammatmy syndrome, psoriasis, dementia, nasopharyngeal cancer, 
dermatitis, eczema, depression, anxiety, hypothyroidism, skin cancer, 
pemphigus/pemphigoid and diabetes, etc.), and use of medications e.g. anti-hypertensives 
(such as lisinopril, ramirpril, etc.), NSAIDs, aspirin, etc. Confirmatory diagnosti: 
laboratmy data for pemphigus or pemphigoid were not reported in some of these cases. 
Where the information was available, the events appeared to be generally manageabe in 
clinic with appropriate treatment given. 
No specific patterns were identified from a review of cases with a reported fatal outcome, 
all these cases were reported in elderly patients >65 years of age. 
With a total of 1 52 cases reported in the GSDB containing the reported PTs of 
pemphigus/pemphigoid (or related events) following elasomeran vaccination among an 
estimated 772,908,958 million doses administered, this represents a reportingra te of0.19 
cases of pemphigus/pemphigoid per million doses of elasomeran administered. 
A review of the published literature did not provide evidence suggestive ofa potential for 
a causal association between mRNA vaccines or mRNA-1273 and 
Pemphigus/Pemphigoid Asmall studybyTomayakoMMet al [57], have opinedthat the 
association of whether the mRNA-based vaccines may have a role in BP activation may 
simply be coincidental given the variable incidence of BP worldwide and the mass 
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vaccinations that have been carried out. It is possible that the individuals harbored 
subclinical forms of BP that were unmasked following the vaccination. Additbnal 
investigatiom;/studies will need to be undertaken to study any off-target side effects of 
these medications. Similarly, a major review by Avallone et al [5 6], noted thatthe similar 
cutaneous manifestations were generally manageable in clinica 1 practice with a ppropmte 
treatment The overall reporting rates are still infrequent (in relation to the large-scae 
vaccinations globally) and opined that further studies need to be undertaken to allow better 
understanding of the cutaneous manifestations following the COVID-1 9  vaccinati:m 
including that of the underlying mechanisms of action. 

Conclusion Cumulative analysis of the data as ofl 7Dec 2022, forelasomeran,presentedin this report 
showed that no specific patterns or concerns were identified. The reports of 
pemphigus/bullous pemphigoid are rare, andreports associated with the term "blister' did 
not identify any different pattern of reports than those that include the pemphigus and 
bullous pemphigoid terms. 
The CCDS (version 1 5 .0) is considered to adequately reflect the safety profie of 
elasomeran. ModernaTx, Inc. concludes that no further action is warrantedat this time and 
will continue to monitor events of pemphigus and bullous pemphigoid using routine 
surveillance. The benefit-risk evaluation remains positive. 
The PRAC final assessment report received on 14 Apr 2023, provided the following 
adopted PRAC recommendations: 
Having considered the available evidence from Eudra Vigilance, literature, the data 
submitted by the MAH and the analysis by EMA of real-world data, the PRAC has 
concluded that the current evidence is insufficient to establish a causal relationship 
between Spikevax and pemphigus or pemphigoid. 
The MAH for COVID-19 mRNA vaccine Spikevax (Moderna Biotech Spain, S.L.) shoukl 
continue to monitor these topics in PBRERs. 
In the next PBRER (DLP 1 7  Jun 2023), the MAH should perform a review all new 
emerging data (which were not assessed in the current signal procedure) on pemphigus 
and pemphigoid (separately) after exposure to Spikevax, including data from CTs, post-
marketing exposure and new scientific literature. The MAH should perform the 
assessment of causality, an O/E analysis and provide all case narratives within this review. 
The MAH is requested to clearly state if cases identified using the MedDRA HLT "bulbus 
conditions" fulfil the definitions ofbullous pemphigoid or pemphigus, and group them 
accordingly. 
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Table 16.5 Diarrhea (re-evaluation) 
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Background 

Methodology 

Summary 

a) Diarrhea was evaluated as a signal and refuted by Modema in Apr 2021 ; however, it 
was listed as a labeled event in the EEA; UK and Swiss local labels (Section 4.8 
Undesirable effects, ARs Table) as per health authority request. 
b) As post-marketing data continued to accrue, the SMT reviewed the topic of dianhea on 
1 0  Feb 2023 and validated the signal to perform a re-evaluation of the topic. 
Although diarrhea is typically self-limiting, it can be severe and can lead to profound 
dehydration, which can lead to abnormally hypovolemic shock with end organ damag.!. 
Acute diarrhoea remains a major cause of infant mortality around the world. Over 2 milm 
deaths are attnbuted to acute diarrhea each year world-wide, most of them in the 
developing world. Children and the elderly are particularly prone to dehydration secondary 
to diarrhea . 
Diarrhea has been reported as an AEs following immunization for various vaccines 
administered to adolescents and adults, including: 

• Herpes zoster vaccine (reporting rate of 1 .8 cases per 1 00,000 doses 
distributed [58]. 

• Influenza vaccine (0 . 1 5  cases per person per week 
• Polio vaccine (9.9% of vaccine recipients in Kinshasa, DRC with 

median age of 1 6.8 [59]. 
• Com imaty (The frequency is listed as > 1 /1 O; "Very common'' in Seeton 

4.8 Undesirable effects; Table 1 ;  Gastrointestinal disorders of the 
SmPC). 

The MAH's clinical database and the GSDB were queried for valid case reports of 
Diarrhea received from HCP, HA, consumer, and literature sources, worldwide, for 
elasomeran, and for both bivalent vaccines (elasomeran/imelasomeran and 
elasomeran/davesomeran) as of 1 7  Mar 2023, using the MedDRA PTs "Diarrhoea, 
Diarrhoea haemorrhagic, Diarrhoea infectious, Diarrhoea neonatal, Post procedural 
diarrhoea". Due to inherent differences in CTs and pharmacovigilance operatims, 
MedDRA version23.0was utilized to query the CTs database, andMedDRA versi>n 25.1 
was used forqueryingtheGSDB. There was no impact to the search due to the differences 
in the dictionary versions utilized. 
• Clinical Trial Data: Data from three Moderna sponsored clinical studies (mRNA-

1273-P203, mRNA-1273-P204 and mRNA-1273-P301 ) were queried as part of this 
signal evaluation. 

• External Databases: VAERS and EVDAS were reviewed for reported PTs 
"Diarrhoea, Diarrhoea haemorrhagic, Diarrhoea infectious, Diarrhoea neonatal, Post 
procedural diarrhoea . 

• Review of the Pharmacovigilance Database: The MAHGSDB was queried forvafil 
case reports of Diarrhoea received from HCP, HA, consumers, and literature soun:es, 
worldwide, forelasomeran, andforbothbivalent vaccines(elasomeran/imelasomeran 
and elasomeran/davesomeran) as of 1 7  Mar 2023, using the MedDRA v25. l  Prs 
"Diarrhoea, Diarrhoea haemorrhagic, Diarrhoea infectious, Diarrhoea neonatal, Post 
procedural diarrhoea". 

• Literature search review: A focused literature search and review was performed usiwl: 
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PubMedsince theIBDofelasomeran through 17Mar2023. Multiple searchstrategils 
were used to identify articles related to Diarrhea and Moderna COVID-1 9vaccines. 

Clinical Trial Data : 
mRNA-1273-P203 Study (Cutoffdate: 27  Jan 2022): 
There were a totalof21 (0.6%)participants (1 6 [0.6%] on mRNA-1273 and5 [0 .4%] on 
Placebo) were identified who reported the treatment-emergent AEs of Diarrhea vit 
unsolicited reporting. 
mRNA-1273-P204 Study (Cutoffdate: 21 Feb 2022): 
There were 1 72 reports of diarrhea with mRNA-1273 and 52 reports of Diarrhea with 
Placebo. 
mRNA-1273-P301 Study (Cutoff date: 04 May 2021 ): 
There were 3 17 (1 .3%) participants (157 [1 .3%] on mRNA-1273 and 1 60 [1 .3%] on 
Placebo) who reported the treatment-emergent AEs of diarrhea via unsolicited reporting. 
Overall, the review of relevant CT data did not show any meaningful imbalance in 
events of diarrhea reported between patients vaccinated with mRNA-1273 and placebo. 
Extern a 1 Data bases: 
• Overall, there was no disproportion observed in VAERS. 
• There was a minordisproportionobservedin EVDAS with North America whi::h dil 

not reveal any significance in overall Diarrhea-related EB05 scores. 
Review of the Pharmacovigilance Database: 
Cumulatively, through 1 7Mar2023, there were 1 8 ,259(1 8,956 events)reportedcasesof 
diarrhea with elasomeran, of which 4,1 36 cases (3 ,0 16 serious events) were considered 
serious. Of the 1 8,259 cases reported after elasomeran, 8,205 (44.9%) cases were 
medically confirmed and 86 had a fatal outcome. The outcome in the majority of the 
reports was reported as recoveredorrecovering9,48 1 (50 .00/o) followed by not recovered 
4,98 1 (26 .3%) and unknown 4,408 (23 .3%). 
Of the 1 8 ,259 reports, 73 .2% (1 3 ,358) involved males and 24.5% (4,465) involved 
females; gender information was missing for 2 .4% (436) cases. The mean age was 512 
years (SD: 1 7  .7), and the median age was 5 1 .0years (range O to 120). Age distribution is 
shown below with no unusua 1 pa ttem identified. 
Cumulatively, 14,1 57 (77.5%) reports were from regulatory authorities, 4,076 (223%) 
were spontaneously reported to the MAH, and 22 (0 . 1  %)were literature reports. Mostof 
the cases were received from the United States (8,0 16 ;  43.9%) and the EEA (7,229; 
39 .6%). 
Of the 1 8,956 reported events, 4,98 1 events (26.3%) had an outcome of "Not 
Recovered/Not Resolved", with 9,48 1 events (50.0%)havingan outcome of"Recovered 
or Recovering" and4,408 (23 .3%) having unknown outcome. There were 86 (0.5%) cases 
with a fataloutcome, ofwhich 2 caseshavereports of"Diarrhoea" as the only event The 
remaining 84 cases included diarrhea along with other co-occurring event(s). 
When dose number and TTO could be determined, most of the events were reported 
following Dose 1 and Dose 2, however most events (35.6%) were missing dosage 
information. Most events had an onset ofless than 7 days from the time of vaccinatbn 
(2,438 ;  65.6%), inclusive of 1 ,680 (8.9%) events following a third/booster dose, with a 
significant proportion occurring within 3 days of vaccination which reflects expected 
vaccine reactogenicity, consistent with the safety profile. 
Most cases lacked important information for proper assessment including detail; of 
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medical history, concomitant medications, clinical course and workup. Furthennore, a 
significant proportion ofreports were received from health authorities and in such cases, 
follow-up is not possible due to privacy restrictions. 
Diarrhoea Reports with Booster elasomeran/imelasomeran and 
elasomeran/davesomeran: Cumulatively, through 1 7  Mar 2023, there were 462 
(464 events) cases, of which 243 cases (23 1  serious events) were serious with 
diarrhea-related events for patients receiving a dose of bivalent vaccines 
elasomeran/imelasomeran and elasomeran/davesomeran. Of the 462 cases reported after 
administration of Bivalent vaccines, 63 ( 13  .6%) cases were medically confinned and 1 
had a fatal outcome. The outcome in the majority of cases was reported as recovered or 
recovering296 (63.8%) followed by not recovered 144 (3 1 .00/o) and unknown 23 (5 .00/o} 
Of the 462 reports, 66.7% (308) involved males and 28.6% (132) were females; gender 
information was missingfor4.8% (22) cases. The meanpatient agewas 6 1 .0 years (SD: 
1 5 .4), and the median agewas 64.0 years (range 6 to 92). No unusual pattern was identified 
based on age and gender. Following review ofreports pattern of occurrence of dianhea
related events. no meaningful differences were noted in the reported cases ofdianhea after 
administration of bivalent vaccines. 
Literature search review: The search retrieved 141 articles and upon review, 1 2 1  were 
excluded since they pertained to topics not germane to this review such as COVID-19 
disease or its impact on diarrhea, effect of the pandemic on diarrhea, therapeuti: 
approaches for treatment of diarrhea, case reports'series, review articles and studies that 
did not include elasomeran. 
A critical analysis of the remaining 20 articles was performed, identifying 1 6  articles 
ela someran and diarrhea and 4 articles descnbing non-Modema COVID-19 vaccinatbn 
There were articles descnbing diarrhoea as predominantly non-life-threatening and 
transient events following administration of mRNA vaccine against COVID-1 9. Whre 
these articles described diarrhea following vaccine administration (predominantly 
following Dose 1 andDose 2, as expecteddueto the prevalence the doses),no compelling 
causal association between diarrhea and elasomeran vaccine administration coukl be 
established. 
Evaluation ofCTs data does not show any difference in the pattern of diarrhea-related 
event compared when with the prior previous signal evaluation with no imbalance 
observed in evaluable subjects > 6 months age. Review of the post-marketing data 
similarly do not reveal evidence of a change in the observed pattern of diarrhea when 
compared to the prior evaluation with no identifiable causal association between 
elasomeran and events diarrhea. Most cases lacked important information for proper 
assessment including details of medical history, concomitantm edications, clinical coUISe, 
and workup. Furthermore, a significant proportion of reports were received from heahh 
authorities and in such cases, follow-up is not possible due to privacy restrictions. 
Nonclinical studies demonstrated thatmRNA-1273 vaccines are safe and well-tolerated. 
Overall, there is no conclusive plausible mechanism of action for elasomeran to cause 
diarrhea . 
The observed to expected analyses within 7-day risk window, using background inci:lence 
from Sweden and the UK showed that the reporting rates for diarrhea were substantially 
below expectation. 
Based on the analysis of all the safety data available as ofl 7 Mar2023, the MAH consilers 
that the nearly two more years of data accumulated since last evaluation in Apr 2021 do 
notrevealnewinfonnation that would imoact the benefit/risk balance of elasomeran. The 
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MAH considers that the currently core la be ling adequately reflects the known safety 
profile of elasomeran and will continue to monitor diarrhea-related events through its 
routine post-marketing safety surveillance. 

Conclusion Overall, based on the analysis of all available safety data as of 1 7  Mar 2023, the MAH 
considers that there is insufficient information at this time to establish a causal relationship 
between the administration of elasomeran or ela someran/imelasomeran and 
elasomeran/davesomeran and the development of Diarrhea. 
The MAH considers that this validated signal is refuted and no change to the reference 
safety information is required. The benefit-risk profile of ela someran, 
elasomeran/imelasomeran and elasomeran/davesomeran continues to be positive. 

Table 16.6 

16.2.4 Idiopathic inflammatory myopathy/Myositis 

Idiopathic inflammatory myopathy/Myositis 

Signal evaluation 
criteria 
Source 

Background 

Summary 

On 12  Jan 2023 , Modema received a Health Authority request to perform for Spikevax 
(Moderna Biotech Spain S.L.): 

• A cumulative review of all cases of IIM/myositi<ifrom all sources including, !JUt 
not limited to, available data from CTs, scientific literature andpost-matketing 
exposure. 

• Search strategy should include, but not be limited to the following PTs: Anti
melanoma differentiation associated protein 5 antibody positive, Anti-signal 
recognition particle (SRP) antibody positive, Anti-synthetase syndrome (ASS), 
Autoimmunemyositis, Dennatomyositis, Focalmyositis, Idiopathic injla,mmatory 
myopathy, Immune mediated myositis, Inclusion body myositis, Juvenile 
polymyositis, Lupus myositis, Myositis, Necrotizing myositis, Orbital myositis, 
Overlap syndrome, Polymyositis. The discussion should include considerations 
on whether the identified cases of IIM/myositi<i are considered "new onset" or 
''flare ". The MAH should use a DLP as recent as possible. 

Idiopathic inflammatory myopathies, also referred to as (autoimmune) myositis or 
autoimmune myopathies, are a group ofautoimmune disorders with a heterog;nous and 
specific spectrum of muscular and extra-muscular involvement Idiopathic inflammatory 
myopathies classifications vary but the main subtypes include dermatomyositis (DM), 
polymyositis (PM), immune-mediatednecrotizingmyopathy and inclusion body myositi; 
(IBM). Forms ofIIM that share features with other connective tissue diseases are refetred 
to as overlapmyositis. TheseincludeAnti-synthetase syndrome. Idiopathic infhmmatory 
myopathies are rare conditions (DM/PM annual incidence 0 .4-4 cases per 1 00,000 
patients)more common in women and people of Black ethnicity. The usual onset age of 
PM is between 45-60 years while DM shows a bimodal age distribution (5-1 5  and 45-60 
years). 
Patients with IIM typically present with progressive symmetric proximal weakness that 
may manifest as difficulty rising from chairs, climbing stairs, or combing one's hai-. 
Patients with DM also show typical skin lesions (heliotrope rash, shawl sign, Gottron 
pa pules, mechanic's hands) while those with ASS experience a variable combination of 
myositis, arthritis, Ravnaud phenomenon, mechanic's hands, and interstitial lungdisease. 
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Methodology 

Summary 

Diagnosis of IIMs is based on muscle biopsy (gold standard), clinical signs, serology 
(autoantibodies), laboratory parameters (e.g., creatine kinase), electromyography (EMG) 
and/or magnetic resonance imaging (MRI). Therapeutic management is based on 
immunomodulating and immunosuppressive agents: corticosteroids, methotrexate, 
mycophenolate, tacrolimus, azathioprine, rituximab, Vig. 
About 50%oftreated patientsexperience long-term remission. The 5-yearsurvivalrate is 
around 75%, with causes of death linked to generalized weakness, 
dysphagia/undemutrition, respiratory failure, or infections. 
IIMs are associated with both genetic factors ( certain HLA subtypes) and environmental 
triggers such as drugs, infections, UV light, vitamin D deficiency, smoking and cancer. 
SARS-Co V-2 infection has been linked to a viral m yositis a ttnbutable to direct myocyte 
invasion or induction of autoimmunity. COVID-1 9-induced myositis may vary in 
presentation, from typical dermatomyositis to rhabdomyolysis, and a paraspinal afllicton 
with back pain. The pathophysiology ofIIM is complex with various pathways: DM isa 
complement-mediated microangiopathy leading to destruction of capillaries, distal 
hypoperfusion and inflammatory cell stress on the perifa scicular regions, while PM is 
characterized by cytotoxic CDS-positive T-cells which clonally expandin situ andinvade 
muscle fibresexpressingthemajorhistocompatibility complex(MHC)-1 . An autoimmune 
response to nuclear and cytoplasmic a utoantigens is detected in 60-80% of patients with 
PM/DM. The autoantibodies involved in IIM are divided into myositis-specifu 
a utoantibodies (MSA), which are found primarily in patients with IIM, and myositis
a ssociateda utoantibodies (MAA), which are shared with other connective tissue diseases. 
Target antigens of MSA include the nuclear antigens Mi-2a, Mi-2 1 3, SAEl, NXP2, 
MDA5, cN-lA and TIFly and the cytoplasmic antigens Jo-I PL-7, PL-12 ,  EJ, OJ, SRP, 
and further tRNA synthetases. 
Target antigens ofMAA are the nuclear antigens Ku, PM-Scl75, PM-ScllO0 and the 
cytoplasmic antigen Ro-52. 
These antibodies are important markers of diagnosis and prognosis and guide therapeuti: 
management of JIM. For instance, anti-MDA5 antibodies are associated with a fonn of 
DM with a poor prognosis, while anti-Jal antibodies are found in ASS. 
The MAH's clinical database and the GSDB were queried for valid case reports of 
IIM/myositis received from HCP, HA, consumers, and literature, worldwide, for 
elasomeran, and for both bivalent vaccines (elasomeran/imelasomeran and 
elasomeran/davesomeran) using the following below criteria : 
• Clinical Trial Data: Three Moderna sponsored clinical studies (mRNA-1273-P203, 

mRNA-1273-P204 and mRNA-1273-P301 ) were queried as part of the response to 
the agency's request for information. For study mRNA-l 273-P203 , the data cutoff 
was 27 Jan 2022; for mRNA-1273-P204, the data cutoff date was 2 1  Feb 2022, and 
for mRNA-1273-P30 1 ,  the data cutoff date was 04 May 202 1 .  

• External Databases: V AERS and EVDAS were reviewed for the list of PTs: Anti
melanoma differentiation associated protein 5 antibody positive, Anti-SRP antibody 
positive, Anti-synthetase syndrome, Autoimmune myositis, Dermatomyositis, Focal 
myositis, Idiopathic inflammatory myopathy, Immune-mediated myositis, IBM, 
Juvenile polymyositis, Lupus myositis, Myositis, Necrotizing myositis, Orbital 
myositis, Overlap syndrome and Polymyositis. 

• Review of the Pharmacovigilance Database: The MAH GSDB was queried forvafil 
case reports of IIM/myositis received from HCP, HA, consumers, and literature, 
worldwide, for ela someran, and for both bivalent vaccines ( ela someran/imelasomeran 
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Results 

Summary 

and elasomeran/davesomeran) as of 1 7  Dec 2022, using the following PTs: "Anti
melanoma differentiation associated protein 5 antibody positive, Anti-SRP antibody 
positive, ASS, Autoimmmie myositis, Dermatomyositis, Focal myositis, Idbpathi:: 
inflammatory myopathy, Immmie mediated myositis, IBM, Juvenile polymyositis, 
Lupus myositis, Myositis, Necrotizingmyositis, Orbitalmyositis, Overlap syndrome, 
Polymyositis". 

• Literature search review: A focused literature search and review was performed using 
PubMedcumulative till 1 7  Dec 2022. Multiple search strategies were used to identify 
articles related to Pemphigus and Modema COVID-1 9  vaccines. 

Clinical Trial Data : 
mRNA-1273-P203 Study (Cutoffdate: 27  Jan 2022): 
No participants were identified who reported the treatment-emergent AEs ofMyositis 
related terms via unsolicited reporting. 
mRNA-1273-P204 Study (Cutoffdate: 21 Feb 2022): 
No participants were identified who reported the treatment-emergent AEs of 
IIM/Myositis-specific terms. 
mRNA-1273-P301 Study (Cutoff date: 04 May 2021 ): 
Only one participant 1 ) who received placebo wa sidentified who reported the 
treatment-emergent adverse event of IIM/Myositis-specific terms via unsolicited 
reporting. She is a 55-year-old female who received placebo and reported the event of 
"Myositis" (right shoulder muscle inflammation) 27 days after the first placebo dose and 
1 day prior to second placebo dose. 
It was a mild non-serious event that lastedfor76 days, itwas deemednot relatedand the 
participant recovered. 
External Data bases: 
• VAERS: Overall, there is no disproportion observed in VAERS. There was minor 

disproportion observed in EVDAS with Focal myositis (1 . 1 5) and Autoimmmie 
myositis (1 .03) which did not trigger any significance in overall Myositis related 
EB05 scores. 

Review of the Pharmacovigilance Database: 
Cumulatively, through 17Feb 2023, there were 295 (306events)reportedcases, ofwhi:h 
1 64 cases (149 serious events) were considered serious with IIM/Myositis related events 
after receipt ofelasomeran. There were two cases with two non-serious events reported 
afterelasomeran/imelasomeran and no cases reported after the elasomeran/davesomeran. 
Of the 295 cases reportedafterelasomeran, 1 5 1  (5 1 .2%) cases were medically confirmed 
and three had a fatal outcome (one case I was identified as a fatal case 
during medical review. The reported outcome for the event of "dermatomyositis'' was 
"unknown'' and the reported cause of death was "gastrointestinal hemorrhage and anti
MDA-5 antibody positiveinterstitialpneumonia"9 months after vaccination). Of the 295 
reports, 62 .0% (1 83) were females and 3 6 .6% (1 08) were males; gender information was 
missing for 1 .4% (4) cases. The mean age was 5 1 .5 years (SD: 1 7  .0), and the medim age 
was 5 1 .0 years (range 1 7.0 to 9 1 .0). The reporting of these events is consistent with the 
known naturalhistoiy ofIIM/ Myositis events with more cases reported in women and in 
the older age groups with 5 1 .5% of cases in individuals >50 years of age. 
According to epidemiological studies conducted on these rare and diverse events, there i<; 
a female preponderance for IMM/Myositis (specifically for dermatomyositi<; and 
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polymyositis) and a higher prevalence among older age group. 
There was only one(0.3%) case report among adolescents 12-17years ofage. No unusual 
pattern was identified based on age and gender. 
Confoundersfor IIM/Myositis: Cumulatively, of the 29 1 cases, 3 5.4 % (1 03) had at least 
one confounder, 57.0% (1 66) had extremely limited information and so the lack or 
presence of a confounder could not be determined, and 7 .6% (22) cases did not report a 
medical condition or concomitant medication that were confounders. Most of the non
literature cases were missing critical information such as diagnostic evaluation, treatment, 
and clinical course needed to make an informed case classification and WHO causality 
assessment. Given that IIM has many causes, the list of confounders was extensive and 
included: 1 )  age 2) infections including EBV, hepatitis, SARS-Co V-2; 3) autoimmune 
disease such as giant cellarteritis, Sjogren, mixed connective tissue disease, sclerodenna, 
myosclerosis, Crohn's, ulcerative colitis, multiple sclerosis (MS), polymyalge, 
fibromyalgia, (and specifically for just cutaneous findings, lupus erythematosus, 17 
psoriasis); 4) rhabdomyolysis; 5) medications such as lipid-lowering drugs (statins, 
ezetimibe ), alcohol (long standing use), immune checkpoint inhibitors, glucocorticoils, 
anti-malarial drug (hydroxychloroquine ), antiretroviral drugs, chemotherapy; 6) 
endocrine : hypothyroid and diabetes and 7) others: malignancy, neuropathy. 
EULAR/ ACR classification criteria and WHO-UMC Causality: Overall, there were 8 
fatal cases of which 7 cases were from regulatory authority and 1 was spontaneous case. 
All the patients reported a fatal event were �66 years of age and majority of them \\ere 
female (6) compared to males (2). Review of these 8 fatal cases with case definit:Dn, 
identifies most of them as Unassessable (6), followed by Unlikely (1 ) and Possible (1 ). 
Evaluationofthe 291 cases with at leastoneIIM/myositis-specific event afterelasomeran 
cumulatively through 1 7  Feb 2023 was conducted using the EULAR/ ACR classificat:Dn 
criteria . 
Evaluation of the spontaneous reports, particularly, the non-literature cases, was 
challenging because most of them had limited available data; information regarding the 
characteristics of the events e.g., "myositis", clinical examination to assess musce 
weakness and skin manifestation, results (including the value) oflaboratorymeasurements 
(e.g., muscle, liver enzymes and myositis antibody panel), whether a biopsy was 
performed and results if done were not available. Additionally, the reports also lacked 
medical history, concomitant medications, detailed evaluation including tests to exclude 
other etiologies (e.g., infections, malignancy workup), treatment and clinical course. 
Review of the 295 cases, also revealed that PT of"Myositis" was applied to a heterogenous 
group of symptoms thatwereunrelatedto IIM, such as expectedreactogenicity, as well as 
vaccination-related events like injection site pain and swelling, possibly extensive limb 
swelling, COVID-1 9  arm etc. 
The EULAR/ ACRclassificationwasnotapplied to the nine case reportsthatnoteda flue 
afterelasomeranof theirpriordiagnosis ofIIM, as they were already considered cases of 
IIM/Myositis. There were also 4 reports that were excluded from the case evaluatbn as 
the TTO of the events were reported before administration elasomeran. Of the remaining 
282 cases, four case report were classified as "definite"IIM, five cases as "pro babe", 34 
cases as "Not a case", and 239 cases as "Unassessable". As mentioned above, the vast 
majority of the reports lacked criticalinformationneeded to evaluated cases according to 
the established JIM case classification, as well as to establish causality according to the 
WHO causality assessment. Information regarding the clinical course of the event of 
"mvositis", clinical examination to assess muscle weakness and skin manifestation, resuhs 
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(including the value) of la boratmy measurements including muscle, liver enzymes and 
myositis antibody panei and whether a biopsy was performed, and results were not 
provided. 
Of the nine cases that noted experiencing a flare of IIM/myositis after elasomeran, 
causality was assessed as "Possible" for three cases because there was limited data 
regarding their baseline status of IIM, whether they were on treatment and whether they 
stopped treatment before vaccination as well as the lack of clinical evaluation including 
labs to establish the diagnosis ofa flare. Three cases were assessed as "Unassessable" due 
to very limited available data including dose number and TTO, important to establish a 
temporal association to elasomeran vaccination. The reports are also missing info:rrnatim 
to accurately assess causality such as baseline status of condition, concomitant 
medications, diagnostic evaluation, treatment, and clinica 1 course. One case was assessed 
as "Unlikely" because he also reported COVID-1 9 pneumonia a round the time of reported 
IIM/myositis events and there are reports that infections including SARS-Co V-2 can cause 
IIM/myositis and two cases were deemed as "Not a case" of IIM/myositis flare. 
Cases Who Received a Booster with elasomeran/imelasomeran: Cumulatively, 
through 1 7  Feb 2023, two non-serious cases were reportedafterreceipt of a booster with 
elasomeran/imelasomeran with only two non-serious IIM/myositis events. Only one case 
had enough data reported to assess the dose and TTO, the event was reported five days 
after Dose 5 .  Both cases had very limited available data andlackedthecritical info:rrnatim 
needed to perform an informed IIM case classification and causality assessment 
Information regarding the quality of the reported "myositis", clinical examination to assess 
muscle weakness and skin manifestation, results (including the value) of laboratory 
measurements including muscle, liver enzymes and myositis antibody panei whether a 
biopsy was performed and results if done as well as detailed evaluation including tests to 
exclude other etiologies (e.g., infections, malignancy workup), medical history, and 
concomitant medications are not provided. Both cases were deemed "Unassessable" by 
the modified EULAR/ACR classification criteria and causality was also "Unassessable" 
by WHO-UMC causality criteria. 
Literature search review: Five hundred and twenty articles were identified. The title and 
abstracts were reviewed and after exclusion of articles that discussed COVID-19 disease 
or its impact on IIM/myositis, effect of the pandemic on IIM/myositis, therapeuti: 
approaches fortrea tment ofIIM/myositis, case reports/series, review articles and studi:s 
that did not include elasomeran, 34 articles underwent an in-depth fulllength text review. 
A critical analysis ofthe34 articles was performed, identifying only 1 6  articles reganling 
elasomeranandllM/myositis and5 articles describingCOVID-19vaccination(otherthan 
Moderna vaccine). The other 1 3  articles were general articles describing COVID-19 
associated myopathy. The 1 6  articles with elasomeran and IIM/Myositis were case 
reports/series describing 1 9  cases with IIWmyositis-specific events. These case reports 
have important limitations including lack of a comparison group, lack of ability to 
generalize, no possibility to establish cause-effect relationship, possibility of over-
interpretation, selection bias, and recall bias. Evaluation of those published literature 
reports do not support a causal relationship between IIM and elasomeran. 
Conclusion: Overall, the published data currently does not support an association between 
Myositis and ela someran or ela someran/imelasomeran and ela someran/ da vesomeran. 

Discussion To date, there is no definitive evidence to demonstrate association between receipt of 
elasomeran and IIM as there is no clear biological plausibility. Idiopathic inflammatory 
myopathies like allautoimmunediseases, is a complexdisorderand, most likely, multiple 

Confidential: Property of ModernaTx, Inc 153 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273 .2 14; 
elasomeran/imelasomeran) and 
SPIKEV AX Bivalent.222 Original/BA.4/5™ (mRNA-1 273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 1 54 of 526 PBRER No. 5  

Signal evaluation 
criteria 

Conclusion 

Summary 

factors including genetic, immunological, and environmental ones in combination all phy 
a role in its development Although much is known aboutthepathologic processes present 
in this group of disease and thatthe clinical andhistopatholo gic distinctions between these 
conditions suggest that different processes underline each of the inflammatmy 
myopathies, the pathogenesis is poorly understood, and the precise cause ofIIMs remains 
unknown. Additionally, although there have been case reports ofIIM occurring after other 
vaccines including those against viruses (hepatitis B, influenza, smallpox, mumps, rubelh, 
and poliomyelitis) or bacteria (Mycobacterium tuberculosis, Clostridium tetani, 
Corynebacteriumdiphtheria andBordetella pertussis), mostly, anyconnectionbetweenthe 
immunization and autoimmune reaction was temporal and the exact pathogenesis still 
unknown [60] [6 1 ]  [62] [63] .  
Overall, the observed to expected rate ratios for IIM using post-marketing data and 
expected incidence from Sweden, reported no increase in the ratera tios. However, the age 
and gender stratified analyses, using 7-dayrisk window reported an increasedra te rafo in 
females 25-49 years. As the background incidence was based on cases identiful as 11M 
compared to the observed cases identified usingPTs not restricted to IIM, there is possiJk: 
overestimation of the rate ratio. Hence, the results of the observed to expected analyses 
should be interpreted with caution. 
In the P203, P204 and P301 CTs, no participants who receivedmRNA-1 273 reported an 
IIM/myositis-speci:fic event. Post-marketing data showed a geographic disproportion in 
the origin of reports ofIIM/myositis-specific events with majority of reports originating 
from EEA(55.9%). Thedistnbutionofreportsbyage and genderis consistent withlimited 
available data on the epidemiologyofIIM; there were no unusual patterns identified based 
on age, gender, doses administered and medical history. The mostfrequentlyreportedco
reported PTs by cases with IIM/myositis-speci:fic PTs were consistent with reactogenicity 
events. Medical review of the cases revealed that PT of "Myositis" was applied to a 
heterogenous group of symptoms that were unrelated to IIM, such as expected 
reactogenicity, as well as vaccination-related events like injection site pain and swelling, 
possibly extensive limb swelling, COVID-1 9  arm etc. 
A focused literature review identified literature articles that only described case 
reports/case series of IIM/myositis after COVID-19 vaccination. Case reports and case 
series are limited formanyreasons including lack ofa comparison group, lack ofability 
to generalize, no possibility to establish cause-effect relationship, danger of over
interpretation, publication bias, recall bias and retrospective design. These studies cannot 
establish a causal relationship and support the need for well-designed prospective and 
longitudinal studies to study. Additionally, the pathogenesis ofIIMis complicated and not 
well-defined and the exact pathogenesis of reports ofIIM occurring after vaccines is still 
unknown. 
The total number of reports of IIM/myositis related events included in the MAH GSDB 
can be considered very lo win relation to the numberofpeople who have received COVID-
1 9  vaccines to date (as of 1 7  Feb 2023, 1 ,347,109,306 elasomeran doses have been 
distributed with 79 1 ,426,7 17 doses elasomeran administered). The reporting rate of 
IIM/Myositis related events ela someran is O .4 events per 1 million doses administered. 
Based on the analysis of all available safety data as of 1 7  Feb 2023, the MAH consxlers 
that there is insufficient information to establish a causal relationship between the 
administration of elasomeran and the development ofIIM/ myositis. No new or emerging 
safety concern was identified. 
Overall, based on the analysis of all available safety data as of 17 Feb 2023, the MAH 
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16.2.5 

Summary 

considers that there is insufficient information at this time to establish a causal relationship 
between the administration of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran and the development ofIIM/Myositis. 
The observed to expected analyses within 7-day risk window, using background incilence 
from Sweden and the UK showed an increased rate ratio in females 25-49 years oli 
However, there was no increase in rate ratio using the background incidence from Spain. 
As mentioned, myositis cases as reported in the GSDB lack medicalhistory, concomitant 
medications and other clinically relevant information to aiiSess thevalidityofthe case, thus 
limiting the interpretation of the observed to expected analyses. 
The MAH considers that this healthauthorityvalidatedsignalis refuted and no change to 
the reference safety information, labeling or risk management plan is required. The 
benefit-risk profile of elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
continues to be positive. 
Given the increased report of IIM/myositis-specific events among females aged 
25-49 years of age, the MAH will monitor IIM/myositis related events closely througi 
enhanced signal detection activities. Idiopathic inflammatory myopathies /Myositis will 
be included as a topic of interest in the MAH' SignalManagementProcess. Additionally, 
given the conflicting results and limitations of the observed to expected analyses, the MAH 
will assess myositis in an ongoing PASS study using US claims data (mRNA-1273-P903} 
The evaluation in the PASS study, will enable the MAH to mitigate the concerns of case 
definition by using the same case definition forobserved and expected cases, also it will 
minimize the confounding factors using self-controlled risk analysis. The results of 
systematic evaluation of myositis in the ongoing PASS study will be submitted with the 
finalstudyreport in Jun 2023 . Please referto Section8 forresults from the PASS study. 
The PRAC final assessment report received on 12  May 2023 , provided the following 
adopted recommendations: 
Having considered the available evidence, including from the cumulative review 
performed by the MAH, the PRAC has agreed that a causal association between COVID-
1 9  mRNA vaccine (nucleoside-modified) elasomeran and myositis cannot be concluded 
at present. No update to the product information and/or the risk management plan is 
warranted. 
The PRAC has agreed that the MAH ofCOVID-19 mRNA vaccine (nucleoside-modifixl) 
Spikevax (Moderna Bio tech Spain, S.L.) should continue to monitor IIM/myositis and 
their flares through routine pharmacovigilance in the upcoming PBRERs. Any relevant 
new cases (including those reporting rechallenge information) and scientific literature on 
possible pathogenic mechanisms should be presented. 
The MAH should include and follow-up on IIM/myositis in the final study report of EU 
PASS study mRNA-1273-P904 to be submitted in Dec 2023 . 

Sensorineural hearing loss 

Table 16.7 Sensorineural hearing loss 

Signal evaluation Summary 
criteria 
Source There have been multiple evaluations conducted on the medical topic of sensorineural 

hearing loss (SNHL) due to requests from health authorities, as well as internal 
evaluation through the signal detection process for hearing loss since Jun 2021 . 
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• 01 Jun 2021 :  The signal "Deafuess" was evaluated and subsequently refuted . 
• 06 Jul 2021 :  PRAC agreed with this decision in the Assessment Report of 

MSSR5 mentioning the following: 
"Overall, PRAC Rapporteur agrees on the MAH's conclusion that available 
evidence is currently insufficient to establish a causal association between the 
risk of hearing loss and COVID-19vaccineModerna. The closureofthe signal 
is accepted, andtheMAH should continue to monitor cases reporting hearing 
loss as part of their routine pharmacovigilance practices. " 

• 28 Mar 2022: Sudden hearing loss was reviewed internally as a safety topic 
triggered by EVDAS results ofDLP 28 Feb 2022. 

• 27 Apr 2022: Closed with the following conclusion: 
"Based on review of available data, there is insufficient evidence to consider 
Hearing Loss as a potential signal. Hearing loss will continue to be monitored 
as part of routine pharmacovigilance activities ". 

• 31  May 2022: Triggered by a R TQ from Health Canada, the topics "Tinnitus, 
vertigo, and hearing losses" were addressed in the R TQ response to the agency. 

• 14 Sep 2022: Hearing loss and Tinnitus were internally re-assessed as a safety 
topic review triggered by publication of the French Healthcare Authority 
(ANSM) on its website. 

• 19 Sep 2022 : Closed with following conclusion: 
"Based on theanarysis of the cumulative data, the MAH considers that there 
remains insufficient evidence for an increased risk for tinnitus, vertigo and 
hearing loss after vaccination with SPIKEV AX. The MAH will continue to 
evaluate these events using routine surveillance. " 

• On 22 Dec 2022 : PRAC requested the MAH to address the topic "Hearing 
loss" in the next PBRER4. This topic was addressed with following 
conclusions: 
"Based on the cumulative review of available data as of 1 7  Dec 2022, the MAH 
considers there is insufficient evidence to consider Hearing Loss as a safety 
concern. Hearing loss will continue to be monitored as part of routine 
pharmacovigilance activities. No changes to the product information are 
required at this time. " 

• 1 1  May 2023: PRACconfirmed that there is not sufficient evidence to establish 
a causal association betweenelasomeran and sudden hearing loss mentioning 
the following: 
"Overall, the evidence presented by the MAH is not sufficient to establish a 
causal association between elasomeran and sudden hearing loss. However, 
given that the MAH did not provide any information on the causality of the 
cumulative cases and did not state whether any of the 2,116  reports could be 
classified as 'index cases ', the assessor cannot form an opinion about the 
strengthoftheevidenceavailable in the cumulative case reports. Thus.further 
information is needed. Within the current PS USA, the MAH is requested to 
present in detail (including casenarrotives and MAH's causality assessment) 
all reports that fulfil level 1-3 BC case definition of sudden hearing loss AND 
that can be considered as 'index cases '*. " 

• 22 Jun 2023 : PRAC mentioned the following: 
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Background 

Summary 

"Following review of additional data submitted by the MAH in response to RSI, 
the PRA C Rapporteur considers that a causal association between hearing loss 
and Spikevax cannot currently be established. No further actions beyond 
routine PV pharmacovigilance are required. " 
TGA RTQ Request for Review of Signal SNHL: 
TGA's Medicines and Vaccines Investigation and Surveillance Section 
reviewed signal of SNHL with elasomeran. Signal detected in Nov-Dec 2022 
Disproportionality Analysis Report. Thirty-four reports of hearing loss 
associated with elasomeran (including one report associated with Spikevax 
BivalentOriginal/Omicron) in the TGA'sAdverse EventManagement System). 
Requests sponsorto provide "updated signal analysis on hearing loss cases 
including age stratified and age specific observed versus expected analyses in 
the next PSUR to enable further evaluation of this signal. Please confirm 
your agreement with this request by 23 Jun 2023. 

On 09 Aug 2023, the validated signal ofSNHL was evaluated at the SRMT Meeting. 
Results from this meeting and SER will be submitted with PBRER #5 (PSUR). The 
SRMT decision was to refute the signalofSNHL. There were no changes to theproduct 
information or RMP. Additionally, the following actions were recommended: 

• Routine PV monitoring 
Sensorineural hearing loss will be included as an ad-hoc adverse event to study 
mRNA-1 273-P920 (Post-marketing safety of Moderna Omicron-containing bivalent 
SARS-CoV-2 mRNA-1273 booster vaccines in the United States). 
Hearing loss is defined as a person who is not able to hear as well as someone with 
normalhearing--hearingthresholds of20 dB or better in both ears-is said to have hearing 
loss. Sensorineuralhearing loss is estimated to be the most common type of hearing loss 
and affects between 5-2 7 per 1 00,000 people each year, with approximately 66,000 new 
annual cases in the US. Incidence estimates of sudden sensorineural hearing loss after 
COVID-1 9 vaccination ranged from O .3 to 4 . 1  per 1 00 000 per year. New onset is 
investigated by a full audiometric evaluation by a multidisciplinary team (e.g., 
otolaryngologist, audiologist, radiologist, and speech/language therapist). There are too 
types of hearing loss: conductive and SNHL. Sensorineural hearing loss results from 
pathology of the cochlea, auditory nerve, cranial nerve VIII or central nervous system. 
Conductive hearing loss is secondary to lesions affecting the external auditory canal or 
middle ear. 
Two types of hearing loss: conductive and SNHL 

1 .  SNHL: results from pathology of the cochlea, auditory nerve, cranial nerve VIII 
or central nervous system. 

2. Conductive: secondary to lesions affecting the external auditory canalormidclli 
ear. 

Sensorineuralhearing loss is more common in women thanmenand canbe diagnosedin 
all ages; however, diagnosis is most connmn in older adults aged 50-64 years okl and 
elderly with bilateralHL in patients aged>70tyears at time of diagnosis. In sudden onset 
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SSNHL, the exactpathophysiologyis still unknown;however, it is most likely caused by 
a viral infection. 
Confounders for SNHL include the following: 

• Infections: Vira 1 cochleitis associated with herpesviruses, parainfluenza virus, 
influenza, mumps, measles, rubella or HIV; bacterial meningitis; Mycoplasma 
pneumoniae infection; Lyme Disease; tuberculosis, syphilis or funga 1 infection 

• Ototoxic Drugs: Aminoglycosides, vancomycin, erythromycin, loop diuretics, 
antimalarials, cispla tin, sildenafil, cocaine 

• Endocrine: Diabetic vasculopathy, hypothyroidism 
• Neoplasms: Acoustic neurinoma meningeal carcinomatosis; lymphoma, 

leukemia, or plasma cell dyscrasia. 
• Trauma: Head injury, barotraumas; exposure to loud noise or music 
• Autoimmune Disease: Autoimmune inner ear disease, Cogan's syndrome, 

Susac syndrome, systemic lupus erythematosus, antiphospholipid antibody 
syndrome, rheumatoid arthritis, Sjogren's syndrome, Kawasaki disease, 
Wegener's granulomatosis, temporalarteritis of primary central nervous system 
va sculitis. 

• Vascular Disorders: Vertebrocerebellarcerebral vascularaccidentor transient 
ischemic accident, cerebellar infarction, inner ear hemorrhage. 

• Other Causes: Meniere's disease, osteosclerosis, Paget's disease, multiple 
sclerosis, age, idiopathic. 

Treatment includes steroids to improve the prognosis. Also, decrease exposure to bud 
music or sounds in cases due to noise-induced hearing loss observed in young adults is 
recommended. 
Autoimmune related causes are rare clinical entity in which progressive fluctuating 
bilateral asymmetric SNHL that develop over several weeks to months. Vestibuhr 
symptoms, tinnitus and aural fullness are present in up to 50% of patients. 

Methodology The assessment of SNHL in association with the use of mRNA-1273 in all patients 
exposed was performed using several data sources. The methods of evaluation used in 
each of the analyzed data sources is described below 
• Clinical Trial Data: The company clinical database was queried cumulative from 

1 8  Dec 2020to 17 Jun 2023. Safety data from six clinical trials in different age groups 
(adults, adolescents, and children) and in one clinical trial in immunosuppressed 
adults was reviewed to identify unsolicited events (serious andnon-serious)reported 
using the MedDRA (version 23 .0) PTs 'Deafness neurosensory', 'Hypoacusis' and 
'Tinnitus'. 

The topic ofSNHL was cumulatively reviewed in the clinical trial datasets, within the 
following studies: 

0 mRNA-1273-P30 1 ,  data as of 04 May 202 1 
0 mRNA-1273-P203 Part lA and Part l B, data as of 3 1  Jan 2022 
0 mRNA-1273-P204 Part I and Part 2, data as of 2 1  Feb 2022 
0 mRNA-1273-P306 Part 1 and Part 2, data as of 05 Dec 2022 
0 mRNA-1273-P205:  
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Results 

Summary 

► Day 9 1  InterimClinicalStudyReport,Part G(mRNA-1273 .2 14), data as 
of 08 Sep 2022 

► Day 29 InterimClinicalStudyReport, Part H (mRNA-1273 .222), data as 
of 3 1  Oct 2022 

o Immunocompromised Adults: mRNA-1273-P304, data as of 0 l  Sep 2022 
• Epidemiological studies: A tota 1 of 1 ,664,690,323 doses of elasomeran have been 

distnbuted as of 1 7  Jun 2023 . Elasomeran was distributed in 9 1  countres, 
elasomeran/imelasomeran in 42 countries, and elasomeran/davesomeran in 
41 countries. The estimated administered doses were used to calculate the 
denominator for the observed to expected analyses. Person-years were estimated by 
assigning 2 1  days after each dose including all products elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran). The assumed age and 
gender distnbution was based on CDC data as of 1 1  May 2023 . 

• ExtemalDatabases: Disproportionality wasperformedforexternalsafetydatabases. 
• Review of the Pharmacovigilance Database: A cumulative search in the GSDB, 

through 1 7  Jun 2023 for reports under the MedDRA HLT of "Hearing losses'' was 
performed An additional search string of the narrative and PTs using an algorithm 
was applied to avoid any missing cases. Cumulative analysis ofHLT ofhearingbss 
cases focused on PTs of hypoacusis, and any combination of sensorineural hearing 
loss/deafness including: 
MedDRA Version 26.0 PTs: 'Deafness neurosensory', Neurosensori hypoacusis', 
'Hypoacusis', 'Neurosensory Deafness'. 
All case reports identified from the above search (whether ornot the PT SNHL was 
coded) were medically reviewed for evidence of SNHL based on Brighton 
Collaboration (BC)case definition which included evidenceofphysicalexaminafun 
(e.g., ENT) to rule out conductive hearing loss, and for specific diagnosti:s to 
determine index cases of SNHL ( e.g., audiometry, MRI, tuning fork exams), medi:al 
diagnosis of SNHL or reported diagnosis of hypoacusis. 

• Literature search review: A targeted literature search was performed from 
1 8  Dec 2022 to 1 7 Jun 2023 using PubMed. 

Clinical Trial Data : 
No imbalance was observed between the placebo arm and mRNA-1273 vaccinafun ann 
for PTs "Deafness neurosensory'', "Hypoacusis" or "Tinnitus'' in any of the studies V\ere 
reports for the evaluated PTs were reported (P30 1  and P204). 
No cases associated with the PTs "Deafness neurosensory'', "Hypoacusis" or "Tinnitus'' 
were reported in: 
• mRNA-1273-P205 
• mRNA-1273-P304 
• mRNA-1273-P203 
• mRNA-1273-P306 
There was no imbalance or change to the benefit risk safety profile. 
Epidemiological studies: In data from a US, administrative claims-based study of sudden 
sensorineural hearing loss identified an incidence of 27 cases per 1 00,000 person-yeaIS 
[64 ]. Increases by age were consistent for men and women. The literature-based estimates 
varied widely: 

• Taiwan: 1 0.2/1 00,000 person-years [65] 
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• Japan: 27.5/1 00,000 person-years [66] 
• Germany: 1 60/1 00,000 person-years [67] 

External Data bases: 
• V AERS: No Disproportionate Reporting of Events using EB05 > 2 (mRNA-1273 

versus All vaccines in adults) in V AERS as of 1 0  May 2023 . 
• EVDAS: Disproportionality was observed in EVDAS (27 May 2023, to 09 Jun 2023} 

PTs for HL T of hearing loss including SNHL, deafness neurosensory, andhypoacusi; 
showed Disproportionality as the ROR was > 1 .  There was higher disproportionality 
in North America compared to other regions. Deafness neurosensory (ROR=7 38) 
was disproportionate in general population and in geriatric population and increased 
overall (All ROR: 2.03; N=l 70,ROR>l). While disproportionality is notuncommon 
in EVDAS, results should be taken with caution given the limitations in EVDAS and 
based on low case counts. 
For bivalents, regional disproportionality was seen in elasomeran/inelasomeran 
(deafness in EU and hypoacusis in Asia). For elasomeran/davesomeran, 
disproportionality was reported in North America only; deafness neurosensmy was 
reported in general population 

Review of the Pharmacovigilance Database: 
Two analyses were performed A cumulative review was submitted as part of a heahh 
authority request (EMA/PRAC) for PBRER4 ( cumulatively from 1 8  Dec 2020 througi 
1 7 Dec 2022) and an updated analysis of cases reported during the reporting period for 
PBRER#5 (1 7 Dec 2022 to 17 Jun 2023) based on a request received from another heahh 
authority (TGA). 
Summary of CumuJativeHL T Hearing Lo� Cases (18 Dec 2022 to 17 Dec 2022): Of 
the 2,327 cases (2,589 events) identified, 25.2% (586) of cases were reported as 
non-serious and 74.8% (1 ,741)were reportedas serious, ofwhich3 were fatal cases. There 
were 1 ,254 (53 .91'/o) medically confirmed cases. Gender distribution was highest among 
women (57.5%) with 40.4 % in men and 2 .1  % of unknown gender. The mean age 
was 52.0 years (SD: 1 7  .0) and the median age was 52.0 years (range: 0 .3 to 1 0 1 .0 years, 
noting that the cases in very young children were found to have age coding discrepance. 
which are being corrected). The highest proportion of cases occurred in the 50---64-year
old age group (28 .5%) followedbythe elderly 65 years andolder(24.4%), and the 25-39-
year-old age group (1 8 .3%). There were 1 6  cases (0.6%) in the pediatric age group. The 
majority of these cases originated from the United States (5 1 .6%), followed by EEA 
countries (35.5%) and the United Kmgdom (5 .8%). The highest events were for the Pfs 
ofhypoacusis (33 .3%) followed by deafness (25.9%). 
When time to onset (TTO) was reported, most events occurred after Dose I (3 0 . I%), with 
Dose 2 (28 .9%), and Dose 3 (7 .6%) with TTO not reported in 32.9% of the events. The 
time to onset of all doses was on average 13 .  7 days (SD: 3 3.9) with a median of3.0 days 
(range of -2 1 7  to 379 days). Almost 60% of the 2,589 events (59.6%; 1 ,544) were not 
resolved, 14 .4% (372 events)resolved, and 8 .6% (224)were eitherresolvingorresolved 
with sequelae. Note: Not resolved outcomes must be interpreted with caution as most 
reports do not have follow-up. Serious events represented 65.3% (1 ,220) of the "not 
resolved" outcomes; 44.9% (324) of the "not resolved" events were non-serious. Most 
cases were confounded by extensive medical history and/or concomitant medication use. 
The MAH conducted a detailed evaluation of the cases ofSNHL by searching both the 
narratives and filtering for the MedDRAPTs which contained verbatim combinatims of 
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SNHL orhypoacusis. Usingthe results from the MAH SAS algorithmofthe2,327 cases, 
there were 994 cases ofSNHUhypoacusis and 1 ,333 cases of 'Other hearing loss (HL)' 
identified. Ofthe 994cases, genderdistributionwas highestamongwomen (599; 603%) 
with 380 (38 .2%) in men and 1 5  (1 .5%) of unknown gender. There were 689 cases 
(69.3%) in the adult age group, 254 cases (25.6%) in the elderly 65 years and older 
population, and5 1  cases (5 . 1  %) in the pediatric age group with a mean age of 49.6yeats 
and median age of 50 years. 
Of the 994 cases, over 76% of the cases reported treatment with steroids, antibioti::s or 
other medications; the remaining cases had(237) missing/unknown treatment inforrnati:m. 
There were 242 cases, which had confounders of either medical history, concunent 
illnesses, or concomitant medications. However, 432 cases had missing or unknown 
medical history. A total of 785 cases did not report diagnostic studies (e.g., 
audiogram'acoustic test, magnetic resonance image [MRI], computerized tomography) 
information. The remaining 209 cases were identified with diagnostic studies and 
underwent medical review and assessment (BC case definitions for acute neurosensory 
hearing loss and WHO causality). Of these 209 diagnostics cases, 64% met the Level 3 
criteria . 
Overall, there were no index cases for SNHL identified; there were 6 cases classi.fixl as 
Level2 and 1 29 cases as Level3 .Amongthe 6 Level2 cases, all cases were in adultage 
range 38  to 67 years. No cases had relevant medical history of hearing disordem 
However, 2 cases had a history of high cholesterol, 4 had histories of other vaccines 
(Shingles), severe hypersensitivity reactions and allergies/respiratory problems. All cases 
had documented abnormal audiograms of >30 db-7 1 db. Of the 4 cases that reported 
treatment, 2 cases did not resolve, and 2 cases were resolving/resolved after receiving 
therapy for the event. All cases were assessed as possible except for one case assessed as 
probable, which did not resolve with treatment. 
All Level 3 cases (129) had diagnostics studies (e.g., audiogram, MRI, etc.). In the 
129 cases, the ages ranged from 27 to 90 years in 39  females and 24 males. Overall, 
although the majority of cases presented with a plausible temporalassociation; however, 
there were 63 cases that had confounders (medical history and/or concomitant 
medications). The outcomes reported in these cases were "not resolved" (1 1 1  cases), 
"resolved" (10), and "resolving" (8). In 49 cases, the patients received steroid treatment 
(either oral steroids and/or intra-tympanic steroid injections) in which 42 were not 
recovered/resolved and 7 resolved or resolving after treatment. 
Summary of HL T Hearing Loss Cases during the PBRER 5 reporting period 
(18 Dec 2022 to 17 Jun 2023) 
During the reporting period of this PBRER (1 8 Dec 2022 to 17 Jun 2023 ), a total of 
1 52 cases were identified using the same search strategy as before, with the HLT of 
"Hearing losses". After application of the same SAS algorithm, a total of 82 cases of 
SNHL were identified (70 for elasomeran; 8 for elasomeran/ imelasomeran, and 4 for 
elasomeran/ davesomeran), of which, 1 8  cases provided information in order to evahlated 
cases for SNHL. Given that the number of reported cases during this RP was small, all 
cases in the RP were medically reviewed and evaluated using the Brighton Collaboraton 
and WHO causality assessment. 
Overview of Reporting Interval Hearing Loss Cases: As part of this analysE, a 
comparison of SNHL cases reported for PBRER 4 (2,327 cases) vs those reported for 
PBRER 5 (1 52 cases) was performed and is presented below. No differences were 
observed between the two reports regarding gender, age and time to onset (TTO). There 
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Summary 

were 3 cases reporting a fatal outcome during the PBRER 4; no fatal outcomes were 
reported during this RP. 
The demographic presentation was similar across both PBRERs with more cases reported 
for females compared to men, andhigherproportion of reports in the 50-60years old a� 
group with a mean age of 56 .87 years; time to onset was similar for both analysis (<3 
days). Young adults (l 8-49years old) had similarproportionof cases compared to elderly. 
There was significant number of missing data during the RP, which impacted the 
assessment. No cases were reported in children during this reporting period. 
When dose number was known, events occurred more often after dose 1 and dose 2, and 
time to onset was similar for both analysis (<3 days), regardless of dose number. 
Among the 1 52 newcases (168 events) ofthe SHNL HLT, the most commonly reported 
PT was hypoacusis (48 ;  12 .5%), followed by deafness neurosensory (35 ;  9 . 1  %). 
Overall, most of the cases did not report relevant medical history or concomitant 
medications and for those that provided that information most cases were confounded 
including use of ototoxic medications (loop diuretics) or relevant medical history (other 
vaccines, cardiovascular history or viral infections). 
Out of the 1 52 cases included in PBRER#5 RP, 82 Cases (3 83 events)were identifi:das 
SNHL using the descnbed algorithm, of which 1 8  cases met diagnostic criteria . There 
were 5 5 serious cases and none with fatal outcomes. Most cases were medically confirmed 
(50; 6 1 .0%). Most of the cases were reportedaftervaccination with elasomeran(70 cases� 
there were 12 cases after vaccination with the bivalent vaccines (8 for 
elasomeran/imelasomeran and 4 for elasomeran/davesomeran). 
Literature search review: From the search result 1 04 unique articles captured, 5 artick:s 
were related to SNHL and mRNA vaccination. Of the 5 relevant articles,2 discussed the 
Moderna vaccine and SNHL and 3 discussed the Pfizer vaccine and SNHL. 99 artick:s 
were not relevant and consisted of2 articles discussing SNHL/HL in COVID-1 9 infectbn, 
3 editorials on SNHL studies in COVID-1 9  vaccine, and 43 a bout the Moderna vaccine 
with no SNHL. One article discussed a hypothetical mechanism ofactionand etiology of 
SNHL andmRNA vaccines [68]. Ofnote,hearingloss is associatedwithothermedicat:Dns 
and vaccines in the literature (Rabies, tetanus-diphtheria and meningococcal, MMR, 
Influenza, HBV, and oral poliomyelitis). 
Thai-Van H, Valnet-Rabier MB, Anciaux M, et al [69]: 
This is a nationwide retrospective study aimed to assess the relationship between SSNHL 
and exposure to mRNACOVID-19vaccines and toestimatethereportingrate ofSSNHL 
after mRNA vaccination per 1 million doses (primary outcome) in France between Jan 
202 1 and Feb 2022. This is a review of all suspected cases of SSNHL after mRNA 
COVID-19  vaccination spontaneously reported based on a comprehensive medi:al 
evaluation, including the evaluation of patient medical history, side and range of hearing 
loss, and hearing recovery outcomes after a minimum period of3 months. Demographi:s 
included a median age of 5 1  years (range: 1 3-83 years old) and 59.2% female and 40.8% 
male. The two comparator groups were tozinameran andelasomeran. The median time to 
onset (TTO) for SNHL in <2 1 days in the tozinameran arm (n=108, 76.1 %) was 4  (2-:9) 
days, the TTO for SNHL in >2 1 days in the tozinameranarm(n=34, 23 .9%)was 41 days 
(25-67). In the elasomeran arm, the median TTO for SNHL in <21 days (n=26, 86.7%1) 
was 8 ( 1 -2 1 )  days, and the median TTO forSNHL in >21 days (n=3 ,  1 0 .3%)was 50(26-
144) days. Autoimmune, cardiovascular, or audio vestibular risk factors were present in 
approximately 29.8%(5 1/171 ) ofthe cases. Eligible SSNHL cases were selectedusingthe 
MedDRAhierarchy, with preferred term selected from the narrow Standardized Medi:al 
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Queries "Hearingimpairment" Alldata analyzedaccordingto the AmericanAcademy of 
Otolaryngology-Head and Neck Surgery Foundation guidelines; patients were categoriz.ed 
according to a grading system modified from the Siegel criteria . No mechanism of actim 
was listed in the article. Steroids were administered orally in 4 7 .2% of cases. There \\ere 
8 positive rechallenges. Limitations include a large population-based pharmacovigilance 
studies or a case-control study appropriate for rare events is needed to further define the 
role of mRNA COVID-1 9 vaccination in the occurrence of SSNHL. Nationwide post-
marketing surveillance did not include any control group, thus preventing the 
consideration of potentially important variables such as age or SSNHL time to onset In 
conclusion, SSNHL afterCOVID-19mRNA vaccines areveryrare adverse events that do 
not call into question the benefits of mRNA vaccines but deserves to be known given the 
potentially disabling impact of sudden deafness. Therefore, it is essential to properly 
characterize post injection SSNHL, especially in the case of a positive rechallenge, to 
provide appropriate individualized recommendations. The lack of available data for the 
general population precluded comparisons with historical incidence or incidence in the 
unvaccinated population Further studies are needed to establish the correlation between 
SSNHL and mRNA vaccination. 
Leong S, Teh BM, Kim AH. [70]: 
This was a cross-sectional study of patients seen in the otology clinic at an academi: 
center. Patients completed a questionnaire on the development ofnew otologic symptoms 
within 4 weeks of COVID-19 vaccination. Demographics included a median age of 56.6 
years (range: 1 6-101 years), and 59.4% female and40.2%male. AllmRNA vaccines \\ere 
studied. No TTO or risk factors were provided. Diagnostic and audiometric data were 
obtained via retrospective chartreviewandmaynothavebeen reflective of the full wmkup 
that patients received No mechanism of action provided Cochlear implant and steroils 
(intra tympanic de:xamethasone or oral prednisone) were used as corrective treatment No 
mention of rechallenge or dechallenge. Limitations included no specified diagnosti: 
criteria were used for the collected data. Retrospective chart review maybe reflective of 
the full workup the patients received. Otolo gic symptoms following COVID-19 vaccine 
are likely over-represented and thus cannot be generalized. Patients self-reportedotologi; 
symptoms. Patients were screened from otologic clinics only. Small sample size of 500 
otology patients. In conclusion, patients reportingotologic symptoms following COVID-
1 9  vaccination received various diagnoses ofuncertain etiology. The incidence ofSSNHL 
in these patients is comparable to the general otology patient population. Additimal 
studies are required to determine the incidence of specific diagnoses following 
vaccination. Otologic symptoms followingCOVID-1 9 vaccination do not appearto have 
mechanistic associations with these specific vaccines. This study further affirmed that the 
benefits of COVID-1 9  vaccination significantly outweigh the risk. 
Cohen Michael 0, Tamir SO, O'Rourke N, Marom T [7 1 ] :  
This was a retrospective study that compared SSNHLincidence rates over the COVID-19 
outbreak and the COVID-1 9  vaccination campaign periods to pre-COVID-1 9  periods. 
Patients > 12  years with auditory-confirmed SSNHL were enrolled. COVID-19 status and 
BNTl 62 inoculation records :::;28 days before SSNHL diagnosis were retrieved. Patients 
were categorized according to their date of presentation over four equal periods. 
Demographics included in the pre-pandemic Period 1 (07 /2018-04/2019) (N = 22), the 
median age was 52 years (23-8 1), 6 (27 .3%) females, and 1 6  (72.7%)males. In the pre-
pandemic Period 2 (05/2019---02/2020) (N = 2 1  ), the median age was 47.5 years (20--75), 
1 0  (47 .6%) females, and 1 1  (52.4%) males. In the post-pandemic Period 3 (03/2020--
12/2020) (N = 23), the median age was 5 1  years (20-82), 1 1  (47 .8%) females, and 12 

Confidential: Property of ModernaTx, Inc 1 63 



SPIKEVAX™ (mRNA-1273; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEVAX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 1 64 of 526 PBRER No. 5  

Signal evaluation Summary 
criteria 

(52.2%) males. In the post-pandemic Period 4 (0 1/202 1-10/2021) (N =  34), the medim 
age was 49.5 years (l 7-82), 1 5  (44.1  ¾) females, and 1 9  (55 .9%i)males. The BNT162b2 
vaccine was studied Eight out of 127,543 patients presented with SNHL on the medim 
1 3th day after vaccination. No risk factors were included. Patients with clinical history and 
audiometry supported an SNHL with other I CD-9 codes were determined to have SNHL. 
No mechanism of action discussed. Oral steroids, intratympanic steroids, and hypetbati: 
oxygen treatment were used as corrective treatment Limitations included due to the 
pandemic, hearing tests were not routinely conducted, and confirmed COVID-1 9patmts 
were even less likely to be sent to undergo audiometric studies. At-home and mobre 
SSNHL tests have been developed and seem to berelia ble but could not eventually replace 
an objective audiometry. Small sample size, no comparator. No mention of Modema 
vaccine. No specified diagnostic criteria were used for the collected data. Large-scae 
audiometrically confirmed research is required. In conclusion, despite the increase in 
SSNHL cases during the period when vaccination with BNTl 62b2 had taken place, there 
was no increase in audiometrically confirmed SSNHL cases among these vaccine 
recipients. The association between COVID-1 9  disease and its vaccination wanants 
further large-scale, audio metrically confirmed research conducted overmany years post-
pandemic. 
Fisher R, Tamovsky Y, Hirshoren N, Kaufman M, Stem Shavit S [72]: 
This was a retrospective chart review of all patients diagnosed with idiopathic sudden 
sensorineuralhearing loss (ISSNHL) during2021 was conductedandcompared topatmts 
who presented in 201 8-2020. Patients collected in 201 8  (n =41) had a mean age of51 
(± 1 7 .5) years, and 1 5  (37%) females. In 201 9 (n = 38), the mean age was 49 (± 17.07) 
years, and 1 7  (45%) females. In 2020 (n = 3 1), the mean age was 49(± 20.3)years, and 19  
(63%) females. In 2021 (n = 5 1 ), the mean age was 48 (± 1 8 .4) years, and 25 (500/o) 
females. In 202 1  of the non vaccinated population (n = 3 8), the mean age was 4 7 (±20) 
years, and 1 6  (43%) females. In 2021 of the vaccinated population (n = 13 ), the mean a� 
was 52 (± 1 8 .55)years, and9 (70%)females. The 2018-2019 groupwasusedas a control 
group before the SARS-CoV-2 pandemic and vaccination era. The 2020 group was used 
for the period in the presence of the pandemic and before the vaccination era. Compari.ons 
were made between patients diagnosed in 202 1 with previous years and between the 
vaccinated and nonvaccinated The time to onset was 14.9 ± 9.87 days. No risk factoIS 
were included. All medical records of patients diagnosed and treated with ISSNHL at a 
tertiary medicalcenterbetweenJan201 8 and Dec 202 1 .  Patients were excluded if (I ) their 
diagnosis did not meet ISSNHL criteria, (2) they had Meniere's disease, (3) were later 
diagnosed with vestibular Schwannoma per MRI, ( 4) had a progressive or bilateral loss, 
or (5) lacked information regarding their diagnosis, treatment, or vaccination status. The 
vaccinatedgroupconsistedonly of vaccinated patients who received a vaccine dose in the 
30  days preceding the ISSNHL presentation. No mechanism ofaction was discussed. 
Systemic prednisone for 7 days andintratympanic dexamethasone injection were used for 
corrective treatment. No rechallenge or dechallenge discussed Limitations included this 
was a retrospective, relatively small cohort from a single center. As such, it was exposed 
to selection bias and may not accurately represent othermedical centers, even though we 
found a similar incline as the Israeli large-scale population-based study. No statistically 
significant difference was found between different years or between the vaccinated and 
nonvaccinated groups. This study evaluated a population vaccinated with the Pfizer 
COVID-1 9  vaccine almost exclusively. No risk factors documented. In conclusim, a 
marked incline in ISSNHL incidence was seen in 2021, of which 25% of patients reported 
experiencing symptoms within a month post-anti-COVID-1 9  vaccination. While other 
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Discussion 

Summary 

causative factors could be sought, an association with the vaccine cannot be ruled out, and 
further large-scale research is needed Nevertheless, the benefits of the anti-COVID-19 
vaccine immensely outweigh any potential otologic adverse effects. 
Ekobena P, Rothuizen LE, Bedussi F, et al [68] :  
This was four case studies with only 1 case ofSNHL in a 6 1 -year-old female vaccinated 
with Pfizer-BioNTech. Time toonsetwas 1 0 days. No risk factors were discussed. Patfflt 
received a pure tone audiogram, bilateral otoscopy, and video head impulse test as 
diagnostic tests. Prednisone 5 days after and vestibular physiotherapy was initiated as 
corrective treatment The patient declined the second vaccine. Limitations included thi; 
was an isolated case report with Pfizer-BioNTech vaccine. In conclusion, the occurrence 
of audio-vestibular manifestations following mRNA-based vaccines needs ENT 
monitoring to support their causality in such rare vaccine-related adverse events. Audb
vestibular disorders appeared of transitoiy nature, including hearing loss, and shouli not 
deter further efforts in large-scale vaccination campaigns against SARS-CoV-2. The 
benefits of the COVID-19 vaccination appear to outweigh the risks of a udio-vesthular 
disorders, since reported cases are mostly transient with favorable outcome. 
Conclusion: In conclusion, the literature is consistent with findings from the GSDB. 
Overall, the literature search results did not provide evidence of causal association between 
mRNA vaccines or mRNA-1273 and SNHL. 
The MAH conducted an extensive evaluation of a validated signal of SNHL due to a 
request from a health authority (TGA) received on 22 Jun 2023. The signal evaluatim 
included a cumulative review (1 8 Dec 2020 to 1 7 Jun 2023) of clinical trial data as well 
as post-marketing information from the GSDB and the literature for reports included in 
the HLT of "Hearing Losses". 
SNHL is the most common type of hearing loss estimated at 5-27 /100,000 peryearwith 
higherreportedrates in men and elderly populations. In sudden onset sensorineuralhearing 
loss (SSNHL), the exactpathophysiology is still unknown; however, it is most likely 
caused by a viral infection. According to the National Institute on Deafness and other 
Communication Disorders, men are twice as likely to experience hearing loss, but are less 
likely than women to seek help. There is evidence in the literature that sex and gender may 
influence the development of SNHL. The prevalence of hearing impairment is higher 
among older men than older women. However, the GSDB cases showed the highest cases 
were seen in the 50--64-year-old age groupandhigherproportionseenin women.compared 
to men. Potential triggers include infections and ototoxic medications, as well as other 
immune activation events resulting in inflammation to the ear as postulated in the 
literature. The exactetiology andpathophysiologyofSNHL remain unknown.New-onset 
hearing loss should be investigated and undergo full audiometric evaluation by a 
multidisciplinaty team (e.g., otolaryngologist, audiologist, radiologist, and 
speech/language therapist). 
Therewasno imbalancereportedfromclinicaltrials for events within the terms inclided 
in the MedDRA HLT "Hearing Losses", as well as for the specific PT of Hypoac1.1SE, 
Tinnitus, and information from the GSDB as well as the literature supports the 
recommendations received from the PRAC from the review of PBRER#4 (Procedure 
EMEA/H/C/PSUSA/0001 0897/2022 12), that stated: 
"The data presented above does not change the PRAC Rapporteur's opinion that the 
a vaila hie evidence is insufficientto establish causal association between 'hearing loss' and 
Spikevax. No further actions beyond routine PV are thus considered warranted at this 
stage." 
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A review of cases identified during the reporting period did not show any prominent 
clinical pattern of occurrence of SNHL outside of what would be expected in a large, 
vaccinated population. Many of the reports were heavily confomided by histori:al 
conditions, concurrent illnesses, and concomitant medications. The observed reporting 
rates of SNHL are well below backgromid incidence rates. Overall, 1 8  SNHL reports in 
978,005,565 doses administered, shows an approximatereportingra te ofO .02 per 1 milmn 
doses administered. 

Conclusion A cumulative review, including an updated review conducted during the reportingperod 
of PBRER 5,  of the GSDB for reports under the HLT of"Hearing losses" received after 
vaccination with elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran 
was conducted, as per request received from a HA. Cumulative, as of l 7 Jun 2023, the 
MAH identified2,4 79 cases (2,757 events), including reports from the PBRER#5 RP, for 
individuals between the ages of5 to 1 0 1  years old. The review of cases identifiedsho\\ed 
that most of the cases were heavily confounded by known risk factors associated with 
acute sensorineural hearing loss. There were five cases associated with herpes zoster 
reactivation. 
In general, it is difficult to adequately analyze post-authorization data due to inherent 
limita tionsin spontaneous reporting. Evaluationofthedata did not provide any new safety 
information that would suggest a possible association between the evaluated events and 
administration of elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 
Information presented in those reports does not differ from the known safety profre of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran. 
Based on the literature review of the mechanisms of action postulated including direct 
viral invasionofthe middle earand vascular injury to the terminal vessels of the middl: 
ear and the three epidemiological studies that aimed to assess the relationship between 
COVID 1 9  vaccination and hearing loss do not provide convincing evidence to show an 
association with vaccination; moreover, a pathophysiologic process to explain such an 
association has not been shown. There was no published clinical literature that described 
new and potentially important safety information on the safety profile of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. 
Based on the cumulative reviewofavailable data as of l 7 Jun 2023, the MAH consilers 
there is insufficient evidence to consider Hearing Loss as a safety concern as this signal is 
considered refuted. Hearing loss will continue to be monitored as part of routine 
pharmacovigilance activities, and the topic ofSNHL will be added as an ad-hoc adverse 
event to studymRNA-1273-P920 (Post-marketing safety ofModerna Omicron-containing 
bivalentSARS-CoV-2 mRNA-1273 boostervaccines in the United States). No changes to 
the product information or inclusion in to the RMP are required at this time. 

16.3. Evaluation of Risks and New Information 

16.3.1 New Information on Important Identified Risks 

16.3.1.1 Anaphylaxis (Safety concern in PBRER only) 

Evaluation of information received during the PBRER reporting interval relating to the known 
identified risk of Anaphylaxis, has not identified any additional clinically relevant new safety 
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information for this topic. The characterization of this important risk as described in Section 16.4, 
below, remains valid. 

16.3.1 .2 Myocarditis and Pericarditis 

Evaluation of information received during the PBRER reporting interval relating to the known 
important identified risks of myocarditis and pericarditis, has not identified any additional 
clinically relevant new safety information for these topics. The characterization of these important 
risks as described in the current RMP and in Section 1 6.4, below, remains valid. 

Table 16.8 Myocarditis and Pericarditis 

Source of New o Modema GSDB 
Information o Literature Sources 

Background 

Methods 

Results 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 240 
o New and Significant Safety Information: None (0). 

An association between myocarditis and pericarditis and COVID-1 9mRNA vaccination 
has been reported since early summerof2021 as very rare events, particularly among 
adolescent and young-adult males within 7 days after Dose 2. 

Cases are classified using both the Brighton CollaborationMyocarditis/ Pericarditis case 
definition [73] [74], and the CDC working case definition [75] for Acute Myocarditis 
and Acute Pericarditis. 
The Company causality assessment is provided utilizing the WHO-UMC standardized 
case causality assessment. 
Mvocarditis and Pericarditis Cases Involvin� Elasomeran 
During the reviewperiod, the MAHreceived263 cases (271 events) of myocarditis and 
pericarditis with all cases considered serious cases. There were 1 3  cases reporting a fatal 
outcome (See Appendix 12. 17). There were 147 medically confirmed cases involving 
elasomeran. A total of 1 62 (6 1 .6%) cases involvedmales and 94 cases (3 5.7%) involved 
females; ? cases (2.7%)were missinggenderinfonnation. The meanage ofthe patients 
was 42.1 (SD: 1 7 .5), with a median40.0years (range 3 .0 to 90.0 years); 44 cases were 
missing age data. Mostevents were reported after Dose 2 (89;  33 .8%), followed by Dose 
3 (74; 28 . 1  %). There were 5 1  (1 9.4%)reportswith anunknowndosenumber. Ofthe 212 
cases with a known dose number, 65 cases (30.7%)were within 7 days of vaccination. 
During the reporting period, 1 0 1  events (3 8 .4%) were reported as "Recovered/ Resolved/ 
Recovering." Limitations exist in capturing follow-up information about individual 
events from spontaneous reports, such thatthe category of"Not recovered/Notresolved" 
likely represents an over-estimate for this category of outcome, as the assessment is 
based on the reporting datera therthan a prescribed interval following symptom onset 
(i.e., it should not be interpreted as representing the entire episode of care). 
According to the Brighton Collaboration casedefinitionformyocarditis and pericarditis 
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in patients� 1 8  years ofage,28 cases met Level 1 ;  1 9  cases met Level 2;  9 cases met 
Level3 ;  1 85 cases met Level 4, and 12  cases met Level 5 .  Also, there was one report 
where the eventofmyocarditiswasreported after Dose 2 with Comimaty, hence case 
classification and causality assessment were not conducted. (See Appendix 12 . 1 7). 
According to the CDC working definition [7 5 ], 22 cases were classified as "Confirmed''; 
3 4 cases were classified as "Probable"; 1 84 cases were classified as "Unassessable"; one 
case was classified as "Acute Pericarditis", and 1 3  cases were considered "Not a case" of 
myocarditis or pericarditis. (See Appendix 12 . 1 7). 
According to the WHO causality assessment, there were 3 cases considered "Probable"; 
40 cases considered "Possible"; 1 66 cases considered "Unassessable", and 32 cases 
considered "Unlikely"related to the vaccine. Thirteen case reports were not assessed 
given that they were not considered cases of myocarditis or pericarditis, including the 
case that reported the events after dose 2 with anothermRNA COVID-1 9 vaccine. (See 
Appendix 12 . 1 7). 
For the 1 3  cases reporting a fatal outcome, six were the same literature report from 
Korea, and they were all considered "Unassessa ble" according to the WHO causality 
assessment given that important information is missing from these reports including 
concomitant and treatment medications, medical histories, additional test conducted, 
among others. This study has several limitations that are included in Section 1 1 . 
Forthe othersevenfatalreports four were considered unassessable due to the lack of 
information, and3 were considered unlikely related to the vaccine based on associated 
comorbidities that provide a more plausible explanation for the occurrence of the 
reported events. (See Appendix 12 . 1 7). 
Subpopulation Analyses for cases involving elasomeran 

• Children (2 years to 5 years): During this reportingperiod, 2 cases (2 events) 
were reported. Both reports were from■■■Both were classified as Level 3 
according to the Brighton Collaboration case definition, as Probable according 
to the CDC case definition, and as Possible according to the WHO causality 
assessment evaluation. One case 

ported the events two days after Dose 1 ;  and the second case 
was two days after Dose 

2 (See Appendix 12 . 17). 
• Children (6 years to 1 1  years): During this reporting period, there were no 

cases reported in this age group. 
• Adolescents (12 years to 17  years): During this reporting period, 7 cases (7 

events) were reported. One case 
-)was reported three days after Dose I .  Five reports 
were after Dose 2 with one case reporting a fatal outcome 

. The reported cause of death was liver transplant, 
sepsis and endocarditis. There was one case reported after Dose 3 

. See Appendix 12 . 17  for more 
information. 
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Myocarditis and Pericarditis Cases Involving elasomeran/imelasomeran 
During the reviewperiod, theMAHreceived 49 cases (49 events) ofmyocarditis and 
pericarditis involvingelasomeran/imelasomeran. All cases were considered serious, and 
1 8  cases were medically confirmed. There were 2 cases with a fatal outcome. There were 
no gender differences in the number of cases reported involving males (24; 49 .0%) 
compared to cases involving females (24; 49 .0%); 1 case (2.0 %) was missing gender 
information. The meanageofthepatients was 59.4 (SD: 1 8 .9), with a median64.5 years 
(range 24.0 to 95.0 years); 9 cases were missing age data . 
During this reportingperiod, most events were reported after an unknown dose number 
(24; 49 .0% ). Of the 24 events with a known dose number, 14  events ( 5 6.0%) were within 
7 days of dosing. There were 27 cases (55 . 1  %) reporting an outcome of 
"Recovered/Resolved/ Recovering." 
During the reporting period, there were no reports of myocarditis orpericarditis received 
for individuals <1 8 years of age. 
According to the Brighton Collaboration casedefinitionformyocarditis andpericarditis, 
1 case met Level 1 ;  6 casesmetLeve12; 2 casesmetLeve13 ;  3 8  cases met Level 4, and 
2 cases met Level 5 .  
Accordingto the CDC workingdefinition(Gargano 2021), 1 case was "Confirmed"; 7 
were considered "Probable"; 39were "Unassessable" cases, and 2 were considered "Not 
a case". 
According to the WHO causality assessment, there were 4 cases considered "Possible"; 
3 8 cases considered "Unassessable"; 5 cases considered "Unlikely", and2 cases were not 
assessed as they were not considered a case of myocarditis orpericarditis. 
For the 2 cases reporting a fatal outcome, according to the WHO causality assessment, 
one case was considered "Possible", and the other was "Unassessa ble" due to lack of 
information. 

(WWID: IS a 
regulatory authority case concerning a 77-year-old male patient, with relevant medical 
history of transcatheteraortic valve implantation, who experienced pyrexia, dyspnoea, 
chest pain, chills, and tremor on the same day after receiving a dose of 
elasomeran/imelasomeran. CRPwas elevated and there was pericardialeffusion. Patient 
was tolerating symptoms well to start with and was treated with anti-inflamma tories at 
full dose and colchicine. Patientdeveloped sudden shortness ofbreath, tamponade and 
was admitted to the hospital where a pericardia! drain was inserted, but patient continued 
to deteriorate and died On an unknown date patient had an electrocardiogram which 
showed normal sinus rhythm, echocardiogram showedgoodLV function. Cardiac MRI, 
CT pulmonary angiogram, Jugular venous pressure, CT scan, and a Transcatheter aortic 
valve implantation (TA VI)were done with no results reported. This case was considered 
a Leve12 accordingto the Brighton Collaboration case definition; Probable according to 
the CDC case definition and was considered Possible according to WHO causality 
assessment. 

(WWID is a 
regulatory authority case concerning a 95-year-old female patient, with relevantmedical 
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history of chronic kidney disease, a trial fibrillation, angina pectoris, hypertension, left 
ventricular hypertrophy, and thrombosis, who experienced myocarditis. The event 
occurred on the same day after a booster dose of elasomeran/imelasomeran. The report 
mentioned the patient became unwell approximately 12  after vaccination. Her respiratory 
rate was high (60), with "wet" cough and low 02 Saturations (60%). Paramedics 
a ttendedand suspected a heart attack, then suspect COVID, but all tests were negative. 
Hospitalization was refused and the patient received "end oflife pathway treatment" for 
symptom control. She died one week after vaccination. Reported ca use of death was 
myocarditis. It is unknown if an autopsy was performed. No further information 
regarding the event and cause of death have been provided. Patient's age and mentioned 
medical history remains as confounders forthe fatal outcome. According to the WHO 
causality assessmentthis reportis unassessable due to thecompletelackof information. 
Myocarditis and Pericarditis in Pregnancy involving Elasomeran/imelasomeran 
There was one report ofpericarditis reported following exposure to 
elasomeran/imelasomeran durin regnancy 

This regulatory report involved a 33-year-old female 
patient, with medical history of pre-eclampsia and current condition of factor V Leiden 
mutation, who 5 weeks aftera  dose ofelasomeran/imelasomeranvaccination which was 
first dose of COVID-1 9  vaccination schedule, experienced tachycardia, dyspnea, 
palpitations, fatigue, and dyspnea and was diagnosed with pericarditis and pulmonary 
embolism. In addition, maternal exposure during pregnancy was reported in the case 
since the pa tientwas vaccinated with elasomeran/imelasomeran during pregnancy of 
approximately 7 weeks gestation period at exposure. Last menstrual period (LMP) was 
26 Jul2022 and expecteddeliverydatewas 02May2023. An echocardiogramconfinned 
pericarditis. Cardiactroponin level was normal, and a chest x-ray did not detect any 
abnormality; however, the ventilation/perfusion scanreporteda diagnosis of pulmonary 
embolism. Treatment forthe eventincludedenoxaparin and aspirin and the patient was 
hospitalized for 1 week. The outcome of pregnancy is pending and unknown at the time 
of the report. Outcome forpericarditis was resolved and for pulmonary embolism was 
resolving. 
Company assessment: The prolonged TTO made this report unlikely related to 
vaccination andtheconcurrentmedicalhistoryofmyotonic dystrophy(type2 myotonic 
dystrophy) and Factor V Leiden mutation, as well as diagnosis of COVID-1 9 at an 
unknown time are important confounders in this report. There is also a report of pre
eclampsia atanunknown time and with no additional information provided. This case 
was considered Level 2 according to the Brighton Collaboration case definition, a 
probable caseaccordingto the CDC case definition, and unlikely related to vaccination 
according to WHO causality assessment. 
Myocarditis and Pericarditis Cases Involving Elasomeran/davesomeran 
During the reviewperiod, the MAH received 26 cases (26 events) of myocarditis and 
pericarditis involving elasomeran/imelasomeran, all of which were considered serious 
cases, and 23 cases were medically confirmed. There were no cases with a fatal outcome. 
A totalof 1 8  (69.2%) cases involvedmales and8  cases (30.8%) involved females. The 
mean age of the patients was 32.8 (SD: 2 1 .3), with a median 30.0 years (range 1 1 .0 to 
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Discussion 

78 .0 years); 4 cases were missing age data . 
During this reporting period, most cases were received after an unknown dose number 
(1 2;  46 .2%). Ofthe 14caseswith a knowndose number, 9 cases (64.3%) were within 7 
days of vaccination There were 14 cases (53 .8%) reporting outcome as "Recovered/ 
Resolved/Recovering''. 
According to the Brighton Collaboration casedefinitionformyocarditis and pericarditis, 
1 case met Level 1 ;  9 casesmet Leve12; 1 casemetLevel3 ;  14  cases met Level 4, and 1 
case met Level 5.  
According to the CDC working definition [7 5 ], 1 case was "Confirmed"; 10 cases were 
"Probable"; 1 4  cases were "Unassessable", and 1 case was considered "Not a case". 
According to the WHO causality assessment, there were 1 1  cases considered "Possible"; 
12  cases considered "Unassessab le"; 2 cases considered "Unlikely", and 1 case was not 
assessed as it was not considered a case of myocarditis or pericarditis. 
Subpopulation Analyses for cases involving elasomeran/davesomeran 

• Children (2 years to 5 years): During this reporting period, there were no 
cases reported in this age group. 

• Children (6 years to 1 1  years): During this reporting period, there was one 
� in this age group. 
� is a report received from Taiwan involving an I I -year-old male 
child, who received elasomeran/davesomeran as a 3rd dose and two days later 
experienced chesttightness, nausea, decreased appetite, and non-radiating chest 
pain located in midsternalarea. He was thetaken toEDandhis vital signs were 
reported to be stable withouttachycardia ordyspnea. His physical examination 
revealedno remarkable finding and the ECG showed normal sinus rhythm. 
Two-dimensionalechocardiographyandPET scan were normal. However, lab 
data showed elevated hs-Troponin-1(2.55) and hs-CRP (2 .2 ). Treatment for the 
events included fluid supplement andmanagement ofaccompanied symptoms. 
The outcome of the event was recovered. 

• Adolescents (12 years to 17 years): During this reporting period, there were 
eight cases reported in this age group. All cases, except one that had an 
unknown outcome, reported a "Recovered/ Resolved/Recovering'' outcome. 
There were no fatalreports. There were seven cases after a 3'd ora 41h dose with 
elasomeran/davesomeran, and 1 case with an unknown dose number. All reports 
were within 8 days after vaccination. All 8 reports were considered Level 2 
according to the Brighton Collaboration case definition: "Probable" according 
to the CDC case definition, and "Possible" according to the WHO causality 
assessment. See Appendix 12 . 17  for additional information. 

A review of the datareceived duringthe reporting period of this PBRER, showed that 
events ofmyocarditis and pericarditis continue to primarily occur in young adult males 
shortly after the second dose of the vaccine with a TTO less than 7 days. There were 
seventy-five reports of myocarditis or pericarditis following exposure to any of the 
bivalent vaccines (elasomeran/imelasomeran or elasomeran/davesomeran) in this 
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reporting period. To date, the clinical presentation of myocarditis after any of the 
bivalentvaccines ( elasomeran/imelasomeranorelasomeran/davesomeran) does not differ 
from those with elasomeran, with cases presenting as mild cases, and recoveringwitlrin a 
short time following standard treatment and rest. 
Analysis ofsafetydatahoused in the MAH's GSDB, as well as review of the literature, 
showed that most of the individuals who experienced an event of myocarditis/ 
pericarditis after vaccination with elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran were considered recovered by health-care providers after at 
least 90 days following the onsetofmyocarditis/pericarditis. In addition, their quality-of-
life measures were comparable to those in pre-pandemic and early pandemic populations 
of a similar age [7 6]. 
Please refer to Section 8 for results from the PASS study on the evaluation of 
myocarditis and pericarditis. 
Based on the analysis of all the safety data available as of 1 7  Jun 2023,  the MAH 
considers cases ofmyocarditis and pericarditis to be consistent with the known safety 
profile of elasomeran, elasomeran/imelasomeran andelasomeran/davesomeran, and the 
benefits for these vaccines faroutweigh anypossible vaccine-associated risks, including 
the risks ofmyocarditis and pericarditis. 

Conclusion Evaluation of the data during this reporting period did not provide any new safety 
information that would differ from the known safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 
Review of the data also show no difference in the observed safety profile of elasomeran, 
elasomeran/imelasomeran, andelasomeran/davesomeran for children (6 months to 12  
years of  age), the adolescent population ( 12  years to 1 7  years of  age), or in those 
individuals receiving a 3rd dose of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran when compared to > 1 8  years old. Reportingra tes are lower for 
children than for adolescents and young adults. 
Based on the analysis of all the safety data received during the reporting period of this 
PBRER, ModemaTx, Inc. considers that cases of myocarditis and pericarditis to be 
consistentwith the knownsafetyprofile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/ da vesomeran. 
Periodic data analysed during the reporting period of this PBRER, supported an update 
of the product information, indicating that most cases recover, and that some cases 
required intensive care support and fatal cases have been observed. Data presented in a 
study conducted by Le Vu et al., and included in PBRER4, indicated that in a period of 
28 days afterthe second dose, there were 1 .88 (95% CI: 0.956, 2.804) extra cases of 
myocarditis in 1 6-to 24-year-old males per 1 0,000 compared to unexposed persons. 
The MAH will continue tomonitorthe reportedevents ofMyocarditis and Pericarditis 
using routine and enhanced surveillance activities, including PASS to further 
characterizethem. Based on the cumulative review of safety data, including literature 
and case reports, the SmPC and the PIL have been updated in section 4.4 Special 
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16.3.2 

warnings and precautions indicating that most cases recover, some required intensive 
case support andfatalcaseshave been observed. The benefit-risk evaluation remains 
positive. 

New Information on Important Potential Risks 

16.3.2.1 Vaccine-associated Enhanced Disease (V AED) Including Vaccine-associated 
Enhanced Respiratory Disease (V AERO) 

Based on the final assessment report for PBRER #4 (Procedure no . :  EMEA/H/C/ Periodic Safety 

Update Single Assessment (PSUSA)/000 1 0897 /2022 12, received after the DLP of this PBRER) 

the final recommendation regarding removal of V AED including V AERD as an Important 

Potential Risk from the EU RMP, was endorsed, and that "based on the cumulative evidence, this 

risk is refuted and no longer considered important in the context of the RMP and the PBRER. It 

should be removed from the PBRER list of safety concerns and an evaluation of new information 

on this topic in future PBRERs is not expected". 

16.3.2.2 IgA Nephropathy (Safety concern in PBRER only) 

Evaluation of information received during the PBRER reporting interval relating to the known 

important potential risks of IgA Nephropathy for elasomeran, elasomeran/imelasomeran, and 

elasomeran/davesomeran has not identified any additional clinically relevant new safety 

information for this topic. The characterization of this important risk as described in Section 16.4 

below, remains valid. IgA Nephropathy is monitored in accordance with a request from a Health 

Authority. 

Table 16.9 IgA Nephropathy 

Source of New 0 Moderna GSDB 
Information 0 Literature Sources 

0 Search Criteria Applied: Appendix 1 3 .4 
0 Retrieved: 140 
0 New and Significant Safety Information: None (0). 

Background Following review of PBRER#4, a Health Authority requested the following 
information on IgAN: 
• The rapporteur concludes that reporting of IgANis rare and that the evidence is 

currently inconclusive regarding a possible causal role of vaccination with 
elasomeranorbivalent. Thus, the MAH should maintain IgAN as an important 
potential riskin the future PBRERs. In the next PBRER, it is therefore expected 
that the MAH will present new information on IgA nephropathy and risk 
characterization in PBRER section 16.3 and 16.4, respectively. 
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Methods 

Results 

Discussion 

• The vaccine type is now specified (in the Ota paper) the MAH is requested to 
confirm theorigi,n of these 3 cases and 

and to reclassify their causality status accordingly. This 
request should be addressed in the next PBRER. 

Neither the Brighton Collaboration nor CDC has established a case definition for IgA 
nephropathy. The MAH has considered a case as IgAnephropathy if there was reported 
renal biopsy evidence of IgA nephropathy, medical diagnosis of IgA nephropathy or 
reported diagnosis of lgA nephropathy. 
The Company case causalityassessmentis providedutilizingthe WHO-UMCstandard 
causality categories and criteria. 
Refer to Appendix 12 . 1 8  for information about the medical topic. 
During the review period, the MAHreceived29 reports (36 events) that hadPTs within 
the HLT of Glomerulonephritis and Nephrotic Syndrome. There were 25 medically 
confirmed reports involving elasomeran or bivalent. 
The 29 reports (whetherornot the PT IgA Nephropa thy was coded) were medically 
reviewed Appendix 12 . 18. Out of the 29 reports, there were 8 cases, all serious, that 
involved IgAnephropathy; there were no cases reporting a fatal outcome. Of the 8 
cases, 7 involved elasomeran, and one (1) case involved elasomeran/davesomeran. 
Out of the 8 cases involvinglgANephropathy, five(5) cases were newonset(de novo) 
IgA nephropathy, and two (2) cases were consideredlgAnephropa thy flares because 
they were reported to haveexacerbationoflgAnephropathythat had been diagnosed 
prior to elasomeran or bivalent vaccination. One (1 ) case report did not provide 
information allowing determination of de novovs flare. The majority of cases involved 
females (6 cases; 75.0%) comparedto males (2 cases, 25.0 %). The meanage was 49.4 
years (SD: 2 1 .3) and median age was 3 8.5 years (range: 29.0 to 80.0 years). Time to 
onset ranged from day O to 248, with no common pattern observed regarding TTO. 
Health Authority Requests 
A Health Authority requested that the origin of three previously reported cases with 
unknown vaccine type be reviewed because an article reporting those cases was 
subsequently published that identified the vaccines involved [77]. The Modema 
COVID-1 9 vaccine was reported for the case (Appendix 12 . 1 8). 
The other two cases reported in the article involved Pfizer vaccine 
and ) and are now classified as invalid in the MAH's GSDB. 

During the reporting period in the MAH's GSDB, there were 8 cases of lgA 
nephropathy thatwere identified through medical review: 7 cases involvedelasomeran, 
no cases involved elasomeran/imelasomeran and one case involved 
elasomeran/davesomeran. Of the 8 cases oflgAnephropathy, five cases were de novo 
and two cases were flares, one case had no information on de novo vs flare. No new 
pa ttems were observed with regard to IgAN-relateddata for the three vaccines noted 
above. Renal patients are at increasedrisk of serious illness and death due to COVID-
19  disease; thus, vaccination is of great benefit to them. 
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Based on the analysis of all the safety data available as of 1 7  Jun 2023 , the MAH 
considers cases oflgAnephropathy to be consistent with the known safety profile of 
elasomeran, elasomeran/imelasomeran andelasomeran/davesomeran, and the benefits 
for elasomeran or bivalents far outweigh any possible vaccine-associated risks, 
including the risks of IgA nephropa thy. 

Conclusion Evaluation of the data during this reporting period did not provide any new safety 
information that would suggest a possible association between the evaluated events and 
administration of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. Information presented in those reports does not differ from 
the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/da vesomeran. 
Mention of a literature article by Ma and Xu [78] wasrequested bya Health Authority. 
This article began with a summary of cases of new onset IgAN published in the 
medical literature before 1 0  Jul2022; analyses based on these cases may be susceptible 
to publication bias. The authors also made general reference to the "multi-hit 
hypothesis oflgAnephropathy" and to the mucosalorigin ofhypogalactosylated IgAl 
in IgA nephropathy. Also, the authors proposed three hypotheses for the possible 
causation oflgAnephropathy by Covid-1 9  vaccination: 1 )  production of excess 
antiglycanantibodies; 2) an increase in pathogenic IgA production; 3) cytokine storm 
with speculated sharp increases of inflammatory factors such as IL-6, IL-10  and GM-
CSF. The authors acknowledged that they were unable to infer a causal relationship 
between vaccine and IgAN and that the mechanisms that they proposed for the 
vaccine-IgAN association are not proven. 
Based on the analysis of all the safety data received during the reporting period, and 
taking the above mentioned publication into consideration and risk characterization, the 
MAH considers that cases included under the medical topic oflgA Nephropathy, 
reported in temporal association with the administration of elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran did not raise any new safety 
concern and theinformationprovideddoesnot support evidence of causal association 
between elasomeran, elasomeran/imelasomeran, elasomeran/da vesomeran exposure 
and IgA nephropathy. The MAH will continue to monitor events for IgA Nephropa thy 
using routine surveillance. The benefit-risk evaluation remains positive. 

16.3.3 New Information on Other Potential Risks Not Categorized as Important 
(if applicable) 

Not applicable. 

16.3.4 New Information on Other Identified Risks Not Categorized as 
Important (if applicable) 

Not applicable. 
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16.3.5 Update on Missing Information (if applicable) 

16.3.5.1 Use in pregnancy 

Evaluation of information received during the PBRER reporting interval relating to the known 
important missing information risks of elasomeran-containing vaccines before and during 
pregnancy has not identified any additional clinically relevant new safety information for this 
topic. The characterization of these important risks as described in the approved RMP as of the 
DLP of this PBRER and in Section 1 6.4, below, remains valid. 

Table 16.10 Use in pregnancy 

Source of New 
Information 

Background 

Methods 
Results 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3 .4 
o Retrieved: 5 1 9  
o New and Significant Safety Information: None (0). 

Use of elasomeran-containing vaccines before and during pregnancy is an area of 
missing information in the RMP; no CTs were conducted among pregnant women. 
Animal studies do not indicate direct or indirect harmful effects with respect to 
pregnancy, embryo/fetal development, parturition, or postnatal development. Since 
elasomeran-containingvaccines will be used in women of child-bearing age, pregnancy 
exposures are likely to occur. Additionally, at the request of regulatory authorities, the 
use of elasomeran-containing vaccines before and during pregnancy is embedded in 
clinical practice and included in relevanthealth guidelines. No specific safety concerns 
for pregnancy have been identified. 

Refer to Appendix 12 . 19  for Methods of Evaluation 
Refer to Appendix 1 2 . 19  for additional information. 
Overview of Pregnancy Cases Who Received Elasomeran 
During the review period, the MAHreceived206pregnancycases (802 events) with 64 
serious cases (2 1 0  serious events) in individuals who received or had a medical history 
of maternal exposure to elasomeran. Five (5) cases reported a fatal outcome, and 69 
cases were medically confirmed. 
A slightly lowerproportion(3 1 .1%)ofcases duringthe review period were reported as 
"serious" compared to the cumulative period (3 5 .4%). Among the serious cases, there are 
cases which simply report"maternal exposure during pregnancy" in addition to known 
reactogenicityevents and are reported as "serious" cases; See below in "Serious and 
Fatal Cases and Serious Pregnancy-related Events Elasomeran." Serious cases should be 
interpreted with caution as many do not meetthetrue definition of"serious" (death, life
threa tening, hospitalization, etc.) in part due to a bias from self-reported seriousness 
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classification in somecountries, and in part dueto some regulatory authorities' coding 
all events as serious in a given serious case. 
The majority (73 .0%) of pregnancy-specific cases occurred in the 25 to 39-year age 
group which is consistent with typical childbearing age and what has been seen in 
previous review periods. 
The most frequentlyreportedPTs during the reporting period were reactogenicityevents, 
consistentwith the productsafetyprofile and is similar between thereportingperiodand 
the cumulative period. 
During the review period, there were no pregnancy cases reporting events of myocarditis 
and/or pericarditis after receipt of elasomeran. 
Pregnancy-specific Events - Elasomeran) 
During the reviewperiod, ofthe206pregnancy cases received by the MAH, only 1 37 
pregnancy cases reported a pregnancy-specific adverse event/outcome in individuals who 
received or had a medical history of maternal exposure to elasomeran. (Please note: Not 
all pregnancy cases report a pregnancy-specific event as identified by the MI-Preg 
SMQ). 
These 1 37 cases reported 1 54 pregnancy-specific events with 49 serious cases 
(46 serious events). One case reported a fatal outcome, and 33 cases were medically 
confirmed. 
After the exclusion of PTs that do not indicate an adverse pregnancy-specific 
event/outcome, "Abortion spontaneous'' remains the most frequently reported adverse 
pregnancy event/ outcome for both the reporting and cumulative periods. (Refer to 
Spontaneous abortions, Stillbirths, and Foetal Deaths evaluations added below). 
A summary table of all pregnancy outcomes, stratified by timing of exposure as defined 
in Annex 3 of the guideline "Guideline on the Exposure to Medicinal Products During 
Pregnancy: Need for Post-Authorization Data (EMEA/CHMP/3 1 3666/2005)" is 
presented in Appendix 12  . 19 .  
Serious Pregnancy-specific Events and Fatal Cases- Elasomeran 
During the reviewperiod, ofthe64 reported serious pregnancy cases, when restricted to 
pregnancycasesreportingonlypregnancy-specific events, only 32 serious cases were 
identified as including serious pregnancy-specific events (3 4 events). One case reported 
a fatal outcome, and 1 5  cases were medically confirmed. 
Review of the serious pregnancy-specific events during this reporting period did not 
identify any new safety concerns. These cases reflect obstetric events observed in 
temporalassociationwith elasomeran administration. Many of these cases had limited 
information about past medical and obstetric history, gestational age at time of 
vaccination, or onset of AE, diagnostics, treatment, and outcome. Where data were 
available, confounding factors for spontaneous abortion/fetal deaths and complications 
of pregnancy [including advanced maternal age, concomitant medications, comorbidities 
(such as hypothyroidism, diabetes) and previous relevant obstetric history in eluding fetal 
loss] were present. 
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Fatal Pregnancy Cases- Elasomeran 
During the review period, 5 pregnancy cases were coded as fatal in individuals who 
received or had a medical history of maternal exposure to elasomeran. Case-

-concerns a neonatal death which was previously reported during the PBRER #3 
review interval but had updatesregardingPTs added during this reporting interval. These 
updates did not affect original causality assessment Case appears to 
be misclassified as a pregnancy case given the patient's age ( 48 years) and that there was 
no indication that this individual was eitherpregnant or lactating. The remaining 3 cases 
descnbe 2 maternal deaths ••••••■and■■■■■■II) and 1 neonatal 
death ••••••■). 

The 2 cases of maternal death are summarized below: 
: This regulatory authority case 

concerns a 33-year-old female whoabout5 months afterreceipt of an unspecified dose 
of elasomeran experienced nasal sinus cancer ("a fast-growing SNUC tumour stage 4 
was detected"). A past medical history of "pregnancy (6 premature month)" was 
reported; outcome of the pregnancy was unknown. Patient died a bout 9 months after the 
diagnosis of cancer and the reported cause of death was listed as sinonasal 
undifferentiated carcinoma. It is unknown if an autopsy was performed. Causality is 
"Unassessable" given the limited data available regarding LMP, obstetrical history, 
concomitant medications, COVID-19  vaccination history, clinical course, investigations 
and treatment. 

This regulatory authority case was reported 
by another health care professional concerning a 30-year-old female with history of 
complete right bundle branch block, ventricularextrasystoles, andmitral valve billowing 
with regurgitation, who 404 days (approximately 1 3  months) after a dose ofelasomeran, 
reported as third dose of her COVID-1 9  immunization schedule, experienced sudden 
death. The patient previously received two doses of Tozinameran COVID-1 9  vaccine. 
The report stated that the patientwas pregnant at the time of death (gestation week was 
not reported). Reportedly, she was asymptomatic the morning of the event. 
Approximately 6 months after vaccination with elasomeran, she had a cardiological 
control performed with normal and stable results compared to the previous check-up 
(one year prior). The report revealed normal sized cardiac cavities, left ventricular 
ejection fraction of61 %, global longitudinal strain of -2 1 %, normal diastology, slight 
billowing of the mitral valve with minimal insufficiency. The resting ECG showed a 
well-known block ofcompleteright branch; the long-term ECG reported monomorphic 
isolated ventricularextrasystoles with a 6.1 %load. The ca use of death was not reported. 
An a utopsywas performed, although the report was not provided. No furtherinforrnatim 
has been disclosed. Causality is "Unlikely" given long latency (1 3 months) and her 
underlying cardiac disease provides an alternate plausible explanation to the event. 
The case reported a sneonatal death with prenatal exposure to elasomeran is summarized 
below: 

- This regulatory authority case reported 
by a consumer conc=e neonate who I 8 days after birth 
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experienced brain neoplasm and congenital hydrocephalus and died 3 days later. The 
cause of death wasreportedasneonatalrespiratoryfailure andhydrocephaly obstructive; 
no autopsy was performed. It is reported that the diagnosis of brain tumour and 
congenital hydrocephalus was made 235 days after hermotherreceived a third COVID-
1 9  vaccination with first dose of elasomeran. It is unclear if the mother received 
elasomeranduringpregnancy given no LMP, estimated due date, or gestational age at 
delivery was provided Based on the timingofvaccination, it is possible that the mother 
received the vaccination prior to conception if the neonate had a preterm birth. Causality 
is "Una ssessable" given extremely limited data available to determine if elasomeran was 
given during pregnancy and temporal association, fetal/infant diagnostic evaluation, and 
treatment. 
No safety concerns were identified from the review of serious and fatal cases received 
during the reporting period for the pregnancy subpopulation. 
Fetal Deaths- Elasomeran 

The MAH performed medical reviews of all reports coded as "fetal death" and 
"stillbirth". Fetaldeaths are classified as spontaneous abortion if they occur before 20 
weeks GA, and as stillbirth if they occurafter20 weeks gestational age. The threshold of 
20 weeks is per the definitions a pp lied in the United States [79]. 
Spontaneous and Missed Abortions - Elasomeran 

During the review period, 1 0  serious pregnancy cases with a medical history of maternal 
exposure to elasomeranreportedspontaneous abortion with 1 1  serious events. Of the 1 0  
cases, 3 cases were medically confirmed, and no cases were coded a s  fatal. The mean 
age ofthe caseswas 35 .6years (SD: 4.5) and median age of 35 .5 years (range 26-4 1 
years). Of the cases with available data on the dose number prior to the event, there were 
more events reported after Dose 2 (27.3%) than Dose 1 (1 8.2%), and Dose 3 (9 . 1  %). 
This must be interpreted with caution as one does not know how many pregnant women 
have received one versus two versus three or more doses; and, of note, 45 .5% of events 
are missing dose information. Although the data are limited, when TTO and dose 
numberwere known, eventsmost frequently (50.0%) occurred 30 or more days after 
vaccination. The median TTO was 82.0 days (range 1 -435); there was no unusual 
clustering by dose or TTO. 
Stillbirth - Elasomeran) 

Stillbirth has varyingglobaldefinitions based on GA and fetal weight. For the purposes 
ofthisPBRER, and as described above, the MAH applied a definition of stillbirth as 
fetal death after 20 weeks gestational age [79]. 
Congenital anomalies, placental dysfunction associated with fetal growth restriction, and 
maternal medical diseases and obstetric complications (such as pre-eclampsia, 
chorioamnionitis, and infections such as groupB Streptococcus and cytomegalovirus) 
are common causes of stillbirth. Advanced maternal age (over 40 years) has been 
associated with an increasedrisk of stillbirth as well. Evaluation of spontaneous reports 
are limited due to a lack ofcomplete information, such as medical and obstetric history 
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as well as diagnostic evaluation and results performed to determine the cause of the 
stillbirth. 
During the reporting period, 4 pregnancy cases that reported stillbirth were identified 
through medical review of cases that were coded as "feta 1 death" and/ or "stillbirth." 
These cases are summarized below: 

): This 
spontaneous retrospective pregnancy case reported by a consumer descnbed a female 
patient of an unknown age, who received an unspecified dose of elasomeran at an 
unknown timing and relation to pregnancy. It was reported that the outcome of the 
pregnancy was a stillbirth, and the cause of stillbirth was not provided. Causality is 
"Unassessable" given the limited data available regarding LMP, estimated due date, 
obstetric and medical history, concomitant medications, diagnostic evaluation for 
stillbirth and clinical course. 

: This regulatory 
authority case reported by another health care professional concerns a 1 6-year-old female 
who received a third dose ofelasomeranatanunknown timeandrelation to pregnancy. 
It was reported that a stillbirth occurred3 months and 14 days following vaccination. 
The cause of stillbirth and whether an autopsy was performed was not provided. 
Causality is "Unassessable" given the limited data available regarding LMP, estimated 
due date, obstetric and medical history, concomitantmedications, diagnostic evaluation 
for stillbirth and clinical course. 

This regulatory authority case reported 
by a consumer concerns a 36-year-old female, who received an unspecified dose of 
elasomeran at an unknown time and relation to pregnancy. It was reported that 
pregnancy ended in a stillbirth at 20 weeks gestational age (seven months after 
vaccination). The cause of stillbirth and whether an autopsy was performed was not 
provided Causality is "Unassessable" given the limited data available regarding LMP, 
estima tedduedate, obstetric and medical history, concomitant medications, diagnostic 
evaluation for stillbirth and clinical course. 

This regulatory authority case 
reported by a consumer concerns a 3 6-year-old female, with previous vaccination history 
with Comimaty(two doses), and who experienced a stillbirth at an unknown GA, 32 
days afterreceiptofthe first dose of Pfizer-BioNTech vaccine. She received a second 
dose of Pfizer-BioNTech vaccine 20 days after stillbirth and a first dose of elasomeranas 
the third dose of her COVID-1 9 immunization schedules, 1 92 days after the stillbirth. 
The causeofthestillbirth and whether an autopsy was performed was not provided. 
Causality is 'Unlikely" given that there is no temporal association with receipt of 
elasomeran as the stillbirth occurred prior to vaccination. 
Based on medical review of the "stillbirth" reported cases many reports had limited data 
and lacked crucial information to make a robust case and causality assessment. In 
addition, it is well known that, typically, up to 60% of stillbirths cannot be attributed to 
an identifiable fetal,placental,matemal, or obstetric etiology due to lack of sufficient 
informationorbecausethe cause cannot be determined at the current level of diagnostic 
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ability [79]. 
It was noted that for many of the pregnancy reports coded as "prospective," there was no 
evidence in the report to support this classification; thus, this classification must be 
interpreted with caution as there is a high likelihood of coding errors. 
Overall, cases of stillbirth and spontaneous a bortionreceived during the reporting period 
were similar to the cumulative period and no safety concerns were identified. 
A summary table of all pregnancy outcomes classified as retrospective and prospective 
and stratified by timing of exposure, as defined in Annex 3 of the guideline "Guideline 
on the Exposure to Medicinal Products During Pregnancy: Need for Post-Authorization 
Data (EMEA/CHMP/ 3 1 3666/2005)", is presented. 
Congenital Anomaly- Elasomeran 
During the reporting period, 1 5  pregnancy cases that reported a PT from the Congenital, 
familial and genetic disorder SOC were identified. After medical review, no reporting 
pattern.s and no safety concerns were identified. Of the 1 5  pregnancy cases, 5 cases 
occurred among foetuses and neonates from pregnancies exposed to elasomeran and 1 0  
cases were determined to be "non-pregnancy cases" as they either represented medical 
history miscoded as an AE, or a pre-existing congenital anomaly detected in a non
pregnant person. All 5 pregnancy cases reported live birth at delivery. One case -

reported a fatal outcome (neonate died 3 days after birth) (See Fatal 
PregnancyCases-elasomeransection), 2 cases (ll■■■■■■■ and -
-reported outcome as "not recovered/not resolved", and 2 cases -

and ■■■■■■■■) reported outcome as "recovered/resolved. 
Furtherreview of the congenital anomalies, considering the GA at vaccination and fetal 
development, contributed to the assessment ofcausality. Many cases lacked GA at the 
time of vaccination and thus causality was "Unassessable." Although a meaningful 
comparison of congenital anomalies reported by pregnancy outcome is not possible, 
there was no clustering or safety concerns seen by pregnancy outcome. Even when 
consideringthe cumulative data, there were no significant patterns or safety concerns 
identified. 
Subpopulation Analyses: 
Children <6years ofAge with a medical history of maternal exposure to elasomeran 
during pregnancy 
During the review period, the MAH received 6 serious cases (14 total events; 1 0  serious 
events) among children under 6 years ofage with a medical history of maternal exposure 
to elasomeranduringpregnancy. Two casesreported fatal outcomes and 2 cases were 
medically confirmed Both fatal cases■••••••■ and ■•••••••) 

were discussed in the Fatal Pregnancy Cases- elasomeran section above. 
The 4 remaining serious cases are summarized below: 

This regulatory 
authoritycase report ya consumerconcemmga m antwith unknown 
gender, who experienced talipes ( clubfoot). Reportedly, the motherreceived elasomeran 
reported as third dose of her COVID-1 9  immunization schedule, around the time of 
pregnancy conception. The foetus was diagnosed with bila teralclubfoot at 1 8  weeks of 
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gestation. The outcome of the event of talipes was reported as "recovered with sequelae". 
Causality is "Unassessable" given the extremely limited available data regarding 
maternalmedicai family and obstetric history, complete results of the fetal ultrasound at 
1 8  weeks, diagnostic evaluation including genetic testing of the fetus, and clinical 
course. 

This regulatory authority case, reported 
by a consumer, concerns a full-term newborn ("0-year-old") male patient who 
experienced "heart disease congenital." His mother (age not provided) was vaccinated 
with an unspecified dose of elasomeran at approximately 3 weeks gestation (around the 
time of conception) and he was diagnosed with persistence of the left superiorvena cava 
with coronary sinus dilation, accentuated trabeculature in the septum and wall of the left 
ventricle at an unknown time after birth at approximately 41  weeks gestation. At the time 
of the report, the outcome was reported as "notresolved". His mother had received two 
doses ofVaxzevria vaccinepriorto pregnancy with no reportedAEs, and last dose was 
eight monthspriorto the unspecifieddose ofelasomeran. Causality is "Unassessable" 
given the limited information regarding ma terna 1 obstetric and medica 1 history, 
concomitant medications, infant diagnostic evaluation and results, as well as clinical 
course. 

: This regulatory case reported by a 
physicianconcerns mon -o e e m  an with no medicalhistory reported, who 
experienced "epilepsy"3 l 4days aftermaternalexposureto the third dose of elasomeran. 
She was exposed to the second dose of elasomeran vaccine during first trimester of 
pregnancy and to third dose during second trimester. The delivery occurred on an 
unknown date and reported as abnormal pregnancy outcome ("Term birth w Cong 
Anomaly''). On unknown dates, electroencephalogram, magnetic resonance imaging
head, and urine analysis with urine metabolic screening all showed norma 1 results. 
Causality is "Unassessable" given the limited information regarding maternal obstetric 
and medical history, concomitant medications, infant diagnostic evaluation and results, 
as well as clinical course. 

This regulatory authority case 
reported by a physician concerns old female neonate who experienced "cardiac 
aneurysm"and"atrialseptal defect" following an unspecified dose of elasomeran at 
approximately 3 weeks gestational age. During the first trimester, the neonate was also 
exposed to progesterone, which was reported as a co-suspect drug. The birth was via 
vaginal delivery with a ventouse extraction due to a pathological continuous 
cardiotocography at 35+2 weeks gestational age. Delivery date was unknown, and 
outcome was reported as pre-term birth with congenital anomaly. Six weeks after birth, 
an echo cardiogram showed an atrial septalaneurysm with two small ostium secundum 
defects ( 4-5 mm and2 mm). The heart defects were still present after 1 year and 8 weeks 
of life. No further relevant information was disclosed. Causality is "Unassessable" given 
the limited informationregarding obstetric history and diagnostic evaluation including 
genetic testing of the foetus. In addition, progesterone was considered a co-suspect drug. 
No unusual patterns or pregnancy-specific safety concerns were identified during 
reporting and cumulative period. 
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Pregnancy Cases Among Adolescents (12-1 7 Years of Age - Elasomeran) 
During the review period, the MAHreceived2 serious medically confirmed pregnancy 
cases (2 serious events) among adolescents (12-1 7 years of age) who received 
elasomeran. Neithercasereporteda fatal outcome. These cases are summarized below: 

: This regulatory 
authority case reported by another health care professional concerns a 1 6-year-old femak) 
who received a third dose ofelasomeranatanunknown timeandrelation to pregnancy. 
It was reported that a stillbirth occurred 3 months and 14 days following vaccination. 
The cause of stillbirth and whether an autopsy was performed was not provided. 
Causality is "Unassessable" given the limited data available regarding LMP, estimated 
due date, obstetric and medical history, concomitan tm edications, diagnostic evaluation 
for stillbirth and clinical course. 

): This is a 
regulatory case concerning a 1 7-year-old female who experienced "amniotic cavity 
infection" 1 53 days after receiving the Dose 2 of elasomeran. Causality is 
"Unassessable" as no additional informationregarding maternal obstetric and medical 
history, concomitant medications, infant diagnostic evaluation and results, as well as 
clinical course was provided. 
No unusual patterns or pregnancy-specific safety concerns were identified during 
reporting and cumulative period. 
Pregnancy Cases Who Received Three or More Doses of Elasomeran) 
During the review period, the MAHreceived40 cases ( 104 events) with 1 8  serious cases 
(3 1 serious events) among individuals who received or were maternally exposed to a 
third ormore doses of elasomeran. Two cases reported a fatal outcome, and 1 8  cases 
were medically confirmed. 
During the review period, afterexcludingPTs that do not indicate anadversepregnancy
specific event/outcome, similarto the events reported bypregnancy cases for all doses, 
the majority of the most frequently reported PTs represent expected reactogenicity for 
elasomeran The mostfrequently reportedPT indicatinganadverse pregnancy-specific 
event/outcome was "Premature baby" (3 events). The types and distribution of the most 
frequently reported events during this reporting period is similar to the cumulative 
period. 
The 2 fatal cases and were summarized in the 
Fatal Pregnancy Cases-elasomeran section above. 
Overall, basedon currentavailable information, regardless of the type of COVID-1 9 
vaccines used for the primary series, no unusual patterns or pregnancy-specific safety 
concerns were identified. 
Pregnancy Cases After Receiving a Booster Dose with Elasomeran/imelasomeran 
During the review period, the MAH received 25 pregnancy cases (89 events) with 1 7  
serious cases (53 serious events) among individuals who received or were maternally 
exposed to a booster dose of elasomeran/imelasomeran. One case reported a fatal 
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outcome, and 3 cases were medically confirmed. 
The most frequently reported clinical events/PTs represent expected reacto genicity for 
elasomeran. Of the 89 events reported, 29 were pregnancy-specific events. The only Pr's 
indicating a pregnancy-specific adverse event/outcome were "Abortion spontaneous" (4 
events), "Pancreas divisum" (1 event), "Poor feeding infant" (1 event), "Premature 
separation of placenta" (1 event), and "Stillbirth" (1 event). Events of "Spontaneous 
abortion," "Premature separation of placenta," and "Stillbirth," while previously reported 
with elasomeranexposure, mark the first reports of fetal death or stillbirth associated 
with elasomeran/imelasomeran exposure. 
During the review period, the MAH received 1 pregnancy case ) 
reporting events ofpericarditis after receipt of elasomeran/imelasomeran vaccine. This 
was the firstpregnancycase reporting events ofmyocarditis and/orpericarditis following 
a booster dose with an elasomeran bivalent vaccine. This case is further discussed in the 
Section 1 6  .3 . 1 .2 .  
Serious Pregnancy-specific Events and Fatal Cases- Elasomeran/Imelasomeran 

During the review period, 1 7 serious pregnancy cases were received. Of those 1 7 serious 
cases, only 7 cases reported pregnancy-specific events. One case reported a fatal 
outcome,andno cases were medically confirmed. The fatal case descnbes events of 
stillbirth and is summarizedin the Fatal Pregnancy Cases-Elasomeran/Imelasomeran 

section below. 
Review of the serious pregnancy-specific events during this reporting period did not 
identify anynewsafetyconcerns. These cases reflectsimilarobstetric events observed in 
temporalassociation with elasomeran vaccination. Many of these cases had limited 
information a bout past medical and obstetric history, GA at time of vaccination, or onset 
of AE, diagnostics, treatment, and outcome. 
Fatal Pregnancy Cases- Elasomeran/Imelasomeran 

During the reviewperiod, the MAH received 1 casereportinga fatal outcome following 
maternal exposure to a booster dose of ela someran/imelasomeran. This was the first fatal 
case reported following vaccination with a booster dose of an elasomeran bivalent 
vaccine. This case concerns a stillbirth and was described in 2 cases as a mother/neonate 
dyad. This case is summarized below: 

This is a regulatory case concerning 
a 34-year-old female, who experienced premature separation of placenta (placenta 
abruption)anddeliveryofa female infant at28 weeks, a day after receipt of the fourth 
COVID-1 9  vaccine with ela someran/imelasomeran. The infant died4 days later, and the 
reported cause of death was "abruptio placentae." It is unknown if an autopsy was 
performed. Maternal obstetrical/medical history reported included history of early 
miscarriageand laboratoryconfirmed SARS-COV-2 infection at unknown date. This 
case is part ofa mother/neonate dyadandlinked to Case ■■■■■■■1(which was 
reported earlier in the review period). Causality with regard to ela someran/imelasomeran 
for placenta a bruption and infant death is "Una ssessable" given missing information on 
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maternal concomitant medication, social history, events that occurred around vaccinafun 
that could cause or be risk factors for abruption, maternal and infant diagnostic 
evaluation, treatment and clinical course. 
Fetal Deaths - Elasomeran/lmelasomeran 

Spontaneous and Missed Abortions - Elasomeran/imelasomeran 

During the review period, 4 serious pregnancy cases reported spontaneous abortion. 
None of the 4 cases were medically confirmed or coded with a materna 1 fa ta 1 outcome. 
All 4 events reportedly occurred following vaccination during the first trimester. The 
mean age of the cases is 34.0 years (SD: 2 .9), median age 34.5 years (range: 30-37 
years). Although the data are limited, when TTO was known, events most frequently 
(7 5 .0%) occurred within 2 days of vaccination. The median TTO was 1 .5 days (range: 1 -
4 ). These were the first cases received by the MAH that reported events of spontaneous 
abortion in relationship with elasomeran/imelasomeran. 
Stillbirth - Elasomeran/imelasomeran) 

During the review period, the MAH received 1 case reporting stillbirth following 
maternal exposure to elasomeran/imelasomeran. This case ) is 
descnbed above in the Fatal Pregnancy Cases-elasomeran/imelasomeran section. 
Congenital Anomaly- Elasomeran/Imelasomeran 

During the reporting period, the MAH received2 pregnancy cases that either reported a 
PT from the Congenital, familial and genetic disorder SOC or were identified after 
medical review, no patterns and no safety concerns were identified. 
Case■■■■■■- This is a 
regulatory case concerning a 43-year-old female who experienced"Pancreas divisum" 1 
day after receiving a booster dose of elasomeran/imelasomeran. This case appears to be 
misclassified as a pregnancy casedue tothe woman's age (43 years) and that there was 
no indication in the report that she was either pregnant or lactating. 

(This case was foundduringmedicalreview) This regulatory authority case reported by a 
consumer concerns a IY'ear-old, female patient, who experienced atrioventricular block 
(with a ratio of2:1 heartblock), COVID-19, and fetalexposureduringpregnancy. It was 
also reported that the infant had a mild infection which was treated at home and 
experienced episodic severe pain, rash, cough, congestion, fever, diarrhea, and vomiting. 
Temporalrelationofthe events to elasomeran/imelasomeranadministration is unclear as 
vaccination date as well as the date of diagnosis of atrioventricular block were not 
provided Reportedly, the infantandhermother both were exposed to the medicine in the 
third trimester (29-40 weeks). It was also reported that the mother had received 
Comirnaty at an unknown timing and relation to the pregnancy. Details of previous 
pregnancies were reported as Low PAPP-A and details of scans or investigations were 
reported as normal antenatal screening. It is reported that the infant "had developmenta 1 
milestones''. The events were reported to be "not resolved''. Causality is "Una ssessa b le" 
because of the limited available data regarding the date of receipt 
elasomeran/imelasomeran, the date of atrioventricular block, estimated due date or 

Confidential: Property of ModernaTx, Inc 185 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEV AX Bivalent.222 Original/BA.4/5™ (mRNA-1 273 .222; 
ela someran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 1 86 of 526 PBRER No. 5  

Discussion 

gestational age of delivery, obstetric history, maternal and infant medical history, 
diagnostic evaluation of the atrioventricular block and clinical course. 
Based on current available information, no unusual pa ttems orpregnancy-specific safety 
concerns have been identified. 
Pregnancy Cases Mter Receiving a Booster Dose with Elasomeran/Davesomeran 
During the review period, the MAH received 14 pregnancy cases (3 6 events) with 1 
serious case among individuals who received a booster dose of elasomeran/davesomeran. 
Ten (10) cases were medically confirmed. 
Cumulatively and during the review period, there have been no pregnancy cases 
reporting a fatal outcome, stillbirth, or foetus/infant with congenital anomalies following 
exposure to a dose ofelasomeran/davesomeran. The most frequentlyreportedevents/Pfs 
represent expected reactogenicity for elasomeran. The only pregnancy-specific PT 
reported has been "Maternal exposure during pregnancy." 
During the review period, the reported serious case 1 ) was for a 
previously reported case, reviewed during the PBRER#4 review period. Updates were 
added to the case narrative during this review period and did not affect the previous 
assessment of this case. 
Based on current available information, no unusual patterns or pregnancy-specific safety 
concerns have been identified. 

During the reporting period, the pattern of the reports remained generally consistent 
when compared with the cumulative data. Review of serious pregnancy-specific events 
and non-pregnancy-specific events during the review period did not identify any new 
safety concerns. Overall, cases of pregnancy-specific complications are temporally 
related with the administration of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran with no other causal association to vaccination. 
Reported cases reflect obstetric events observed after administration of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. Pregnancy-specific reports had 
limited information about past medical and obstetric history, GA at time of vaccination, 
onset of AE, diagnostics, treatment and/or outcome. Where data were available, noted 
confounding factors for spontaneous abortion/fetal deaths and complications of 
pregnancy included advanced maternal age, concomitant medications, comorbidities 
(such as hypothyroidism), previous relevant obstetric history, and congenital anomalies 
which predated the vaccination. 
Spontaneous abortion was the most frequently reported pregnancy-specific event; 
however, this is a relatively common occurrence in pregnancy, and no clear TTO cluster 
was identified During the review period there were 5 cases reporting stillbirth ( 4 cases 
following vaccination with elasomeran and 1 case following a booster dose of 
elasomeran/imelasomeran). Consideringthat some cases had clear alternate etiologies, 
there is an absence of a clear TTO cluster, and published articles/studies thus far do not 
demonstrate evidence of an increased risk of stillbirth after COVID vaccination. There is 
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insufficient evidence to support a causal relationship between elasomeran-containing 
vaccines and stillbirth. 
The MAH will continue to review and evaluate cases of spontaneous abortion, fetal 
death and stillbirth, using routine surveillance as well as PASS. 
Review of the 1 7 cases reporting congenital anomalies (1 5 cases following vaccination 
with elasomeranand 2 cases following a booster dose of elasomeran/imelasomeran) 
during the reporting period did not identify any patterns or evidence of increased risk of 
congenital anomalies associated with maternal immunization with elasomeran-containing 
vaccines. 
Reviewof6 serious cases received during the reporting period concerning children under 
6 years of age who were exposed during gestation did not identify any unusual patterns 
or safety concerns. There were 2 pregnancy-related cases among adolescents received 
during the reporting period. Also, there continues to be a decreasing number of 
pregnancy-related cases following receipt of three or more doses of elasomeran (40 
pregnancy cases reporting receipt ofthreeormore doses ofelasomeran). Overall, based 
on current available information there are no unusual patterns or pregnancy-related 
safety concerns identified among these subpopulations. 
During the reporting period, the MAH received39  pregnancy cases reporting events after 
an exposure to a booster dose of elasomeran bivalent vaccines [25 cases reported an 
event after elasomeran/imelasomeran, and 14 cases reported an event after 
elasomeran/davesomeran]. Most events reflect expected reactogenicity. The most 
frequently reported pregnancy-specific event was "Maternal exposure during 
pregnancy." However, during this review period, the MAH received the first reports 
indicating pregnancy-specific adverse events/outcomes for elasomeran/imelasomeran. 
These events mark the first cases of fetal death or stillbirth and congenital anomaly 
associated with ma tern al exposure to a mother vaccinated with a booster dose of 
elasomeran/imelasomeran. No unusual patterns or pregnancy-specific safety concerns 
have been identified; MAH will continue to review cases that received the bivalent 
vaccines using routine surveillance. 
In-depth literature reviews performed have not identified any new safety concerns for the 
use of elasomeranduringpregnancy. Thus far,publishedliterature has not identified any 
evidence ofan increased risk of fetal or neonatal complications related to maternal 
immunization with elasomeran-containing vaccines. Furthermore, published literature 
have reported thatthereis transfer of ma tern al antibodies, reduction in COVID-1 9  in 
vaccinated pregnant women and early evidence that infants benefit from passive 
protection from SARS-Co V-2 infection and severe disease following ma tern al COVID-
1 9  vaccination. This is acknowledged thatCOVID-19 infection may be more serious and 
ca use complications for both the mother and the fetus and published literature supports 
the favorable benefit/risk profile of maternal immunization with elasomeran-containing 
vaccines. Data continues to provide supporting evidence for the use of 
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elasomeran-containing vaccines before and during pregnancy. 
Aftercarefulreview of all new safety data received during the reporting period for the 
safety topic of Use in Pregnancy, the benefit-risk profile for elasomeran-containing 
vaccines remains favourable. 

Conclusion Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included under the safety topic of Pregnancy reported in 
temporalassociationwith the administrationofelasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any new safety concern. The MAH will continue 
to monitor events for pregnancy using routine surveillance and ongoing 
post-authorization studies mRNA-1273-P905 andmRNA-1273-P919 as described in the 
current RMP. The benefit-risk evaluation remains positive. 

16.3.5.2 Use in Breastfeeding 

Evaluation of information received during the PBRER reporting interval relating to the known 
important missing information risks of elasomeran-containing vaccines during breastfeeding has 
not identified any additional clinically relevant new safety information for this topic. The 
characterization of this missing information as described in the approved RMP as of the DLP of 
this PBRER and in Section 1 6.4, remains valid. 

Table 16.1 1 Use in breastfeeding 

Source of New • Modema GSDB 
Information • Literature Sources 

Background 

Methods 

o Search Criteria Applied: Appendix 1 3 .4 
o Retrieved: 5 1 9  
o New and Significant Safety Information: There was no new and significant safety 

information identified. 
The topic of Breastfeeding is summarized because the use of ela someran-containing 
vaccines among breastfeeding women is an area of missing information in the currently 
approved RMP. Real world evidence and literature demonstrate that elasomeran-containing 
vaccines are well tolerated by lactating women and their children, and side-effects 
experienced are similar to side-effects in the general population. No specific safety concerns 
for breastfeeding have been identified. 

Identification of Case Reports in ModernaTx, Inc. GSDB: 
Lactation cases were identified as any case containing at least one lactation-specific even.tor 
PT term identified in the SMQ: "Lactation-specific topics (including neonatal exposure 
through breast milk)" described in the SSP 2 .0. Identified lactation cases were pulled by case 
identification numbers to obtain all PTs reported; the PTs that are captured in the 
Lactation-specific topics (including neonatal exposure through breast milk) SMQ are 
referred to as lactation-specific events, and those that are not, are referred to as non
lactation-specific events. 
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The MAH reviewed and performed descriptive analyzes of all events reported for the 
reporting period by type of vaccine (elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran). These analyses were also performed for lactation cases who 
receivedthirdorsubsequentdoses ofelasomeran, lactation cases among 12-17  years old 
(adolescents) and6-l l years old, as well as lactation cases among children younger than 6 
years ofage (breastfed children). For the calculation ofTTO and the attribution of Dose 
Number to individual events an algorithm was applied that compared the date of vaccination 
for each dose to the date of event onset Attributionofthe eventto a dose was determined by 
the vaccination date that was closest to and that also preceded the event date. When either no 
dose number was reported or the date comparison was inconclusive, an event was attributed 
to an "Unknown"dosenumber. All fatal cases were medically reviewed and summarized; 
deaths among lactating women within 1 year of pregnancy completion is considered a 
pregnancy-specific death and will be discussed in Section 1 6.3.5 . 1 .  Deaths among lactating 
women occurring more than one year after pregnancy completion or breastfed infants only 
with a possible exposure to a ModernaTx, Inc. COVID-1 9 vaccine through breastmilk will 
be discussed here. However, the MAH receives reports in which fetal deaths among 
breastfeeding mothers are coded as fatal cases, originating from regulatory reports or due to 
coding discrepancies. Finally, serious lactation-specific cases among children younger than 
6 years were medically reviewed and summarized. 

Results Refer to Appendix 12 .20 for additional information. 
Overview of Lactation Cases Who Received Elasomeran 
During the review period, the MAH received 5 3 lactation cases (208 events) with 1 0  serious 
cases (33 serious events) among individuals who received or were exposed to breastmilk 
from mothers who had been vaccinated with elasomeran. No lactation cases reported a fatal 
outcome, and21 lactationcases were medically confirmed. Ahigherpercentage (8 1 . 1  % ) of 
the cases reported during this reporting period were non-serious compared to the prior 
review period (74.1  %). 
During the reporting period, no meaningful changes have been observed in the age 
distnbution of the cases of lactating women and their breastfeeding children and are 
consistentwith the expected age oflactatingwomenand their breastfeeding children. Note 
there are some cases that descnbe mastitis in non-breastfeeding individuals, particularly 
older women. Additionally, cases coded as males likely represent children who were 
exposed to breastmilk from mothers who had been vaccinated with Modema COVID-1 9  
vaccines or data entry and/or coding error. 
During the review period, the most frequently reported PTs were consistent with 
reactogenicity events and common breastfeeding issues such as mastitis and lactation 
insufficiency. When restricted to lactation-specific adverse events/outcomes, the only PTs 
reported in decreasing order were "Mastitis" (1 1 events), "Lactation insufficiency" ( 10  
events), "Lactation disorder'' ( 1  event), "Lactation puerperal increased" (1 event), and 
"Breast milk discoloration" (1 event). There has not been a significant change in the pa ttem 
of PTsreported during the reporting period when compared to cumulative data. Most of the 
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lactation-related events were transient and occurred within 2 days of vaccination. 
Medical review of the HLT "Lactation Disorders" was performed and the data for the 
review period are similar to the previous cumulative experience; no concerning pa ttems or 
notable trends were identified. 
Of the 1 0  serious lactation cases reportedduringthereviewperiod, only 4 cases reported a 
lactation-specific adverse clinical event/outcome. Following medical review, it was 
determined that2 cases <ll■■■■■■land■■■■■■■l)descnbing events of 
mastitis were not lactation cases due to the age of the individuals (5 5 years and 52 years, 
respectively) and that there was no information indicating that either individual was 
breastfeeding or lactating. The remaining 2 serious cases (Case ■■■■■■■■and 

11 described events ofmastitis and lactation insufficiency, both common 
challenges in breastfeeding women. 
Subpopulation Analyzes 
Lactation Cases Under 6 Years ofAr:e -Elasomeran) 
During the review period, the MAH received 4 cases (1 5 events) with 1 serious case 
(7 serious events) amongchildren under 6 years of age with exposure to breastmilk from 
mothers who had been vaccinated with elasomeran (referred to as lactation cases among 
children under 6 years of age). No cases reported a fatal outcome or were medically 
confirmed. 
Similar to the previous review period, the most frequently reported clinical events reported 
among children under the age of6 years of age were pyrexia, diarrhea, and vomiting, which 
are consistent with reactogenicity events expected for elasomeran. When restricted to only 
lactation-specific PTs, the most frequently reported lactation-specific PT continued to be 
"Exposure via breast milk." 
During the reporting period, the mean age of lactation cases among children under 6 years 
was 0.4 years (SD: 0.2) and median age was 0.4years (range: 0 . 1  to 0.7 years). The sample 
size was small so there was no meaningful difference in the number of reports involving 
males (3 ; 75.00/o) andfemales (1 ; 25 .0%). When TTO was known, most of the lactation
related events were transient and all events occurred within two days after vaccination. 
During, the review period, no cases of seizure were reported. 
During the review period, 1 serious lactation case 1 ) with 7 serious 
events was reported in a--old male who experienced the serious (medically 
significant) events of flatulence, vomiting, emotional distress, diarrhea, gastroesophageal 
reflux disease, and abdominal discomfort after maternal exposure to breastmilk from a 
mother vaccinated with elasomeran. The only lactation-specific event was "Exposure via 
breast milk." All events resolved within 3 days. 
Cumulatively, all serious cases with lactation-specific events have been medically reviewed 
and are summarized. Many cases lack information on clinical course, outcome, pediatric 
medical history, or alternate etiologies/concurrent clinical events. Thus, based on the 
temporalrelationship, causality cannot be excluded. To date, no concerning patterns or 
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notable trends have been identified. 
Lactation Cases Amon� Adolescents (12-1 7 Years ofA�e) 

There were no lactation cases reported among adolescents during this review period. 
Lactation Cases with Third or Subsequent Doses ofElasomeran 

During the reviewperiod, the MAH received 5 lactation cases (20 events) with 1 serious 
case (1 serious event) in individuals who received or were exposed to breastmilk from 
mothers who had been vaccinated with a third, fourth, orfifthdoseof elasomeran. No cases 
reported a fatal outcome or were medically confirmed. 
Of the 5 lactationcases reported during the reviewperiod, only 3 cases (60.0%) reported a 
lactation-specific event. This is a higher proportion when compared to cumulative data 
(25 .6%); however, due to the small sample size received during the review period, these data 
should be interpreted with caution. 
Regardless of the vaccine regimen originally received, most of events reported were 
consistent with expectedreactogenicity seen with elasomeran. No concerning pa ttems or 
notable trends were identified. 
Lactation Cases After Receivina= Booster Dose with Elasomeran/Imelasomeran 
During the reviewperiod, the MAHreceived25 lactationcases (97 events) with 1 6  serious 
cases (67 serious events) in individuals who received or were exposed to breastmilk from 
mothers who had been vaccinated with elasomeran/imelasomeran. No cases reported a fatal 
outcome, and 5 cases were medically confirmed. 
During the review period, whenrestricted to lactation-specific events, the only PTs reported 
in decreasing order were "Ma tern al exposure during breast feeding," "Mastitis," and 
"Exposure via breast milk." 
During the review period, the only serious case 1 ) received with a 
lactation-specific eventreported the serious PT "Mastitis." However, this case appears to be 
misclassified as a lactation case as the narrative clearly indicates the woman was not 
la eta ting or breastfeeding. 
There have been no fatal lactation cases after receipt of elasomeran/imelasomeran. No 
unusual patterns or lactation-specific safety concerns have been identified after receipt of a 
booster with elasomeran/imelasomeran. 
Lactation Cases After Receivina= Booster Dose with Elasomeran/Davesomeran 
During the reviewperiod, the MAH received 1 5  lactation cases (36 events) with 1 serious 
case in individuals who receivedorwere exposed to breastmilk from mothers who had been 
vaccinated with elasomeran/davesomeran. No casesreporteda fatal outcome, and 14 cases 
were medically confirmed. 
During the reviewperiod, when restricted to lactation-specific events, the only PT reported 
was "Ma tern al exposure during breast-feeding." 
During the review period, the only serious case reported 1 ) was 
previously received and reviewed during the PBRER #4 review period. Updates to the 
narrative were made during this review period. These updates did not affect prior 
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assessment. The only lactation-specific event reported was "Maternal exposure during 
breastfeeding." 
There have been no fatal lactation cases after receipt of elasomeran/davesomeran. No 
unusual patterns or lactation-specific safety concerns have been identified after receipt of a 
booster with elasomeran/da vesomeran. 

Discussion During thereportingperiod of PBRER, ModemaTx, Inc. received 53 lactation cases, of 
which 4 cases were among children under 6 years of age with exposure to elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran via breastmilk. There were no 
reported fatalities. While vaccination can induce cytokines, which can be passed via breast 
milk, vaccination while breastfeeding has not been linked to AEs in infants. In fact, women 
with fever and illness are encouraged to continue breastfeeding given thepositive impact of 
the transferofantibodies, which has also been reported for COVID vaccines, as well as to 
support infant nutritional needs [80] [8 1 ]  [82]. 
There were no lactation cases reported among the 12-1 7 age group during this reporting 
period and there were 5 lactationcases reporting receipt of a third or subsequent doses, with 
60 .0% reporting a lactation-specific event. Among the serious lactation-specific events, 
there was no clustering by dose or TTO and no concerning patterns or notable trends of 
events reported were identified. Reported events were mild and transient. The pattern of 
reports remained generally consistentduringthereportingperiod when compared with the 
cumulative data . No new safety concerns were identified. 
Where durationandoutcome are available, many of the events occur within 2 days after 
vaccination, andmostevents were mild/moderate, transient events where information is 
available. Both in the GSDB and in the literature, reports of changes in milk production, 
infant irritability, decreased feeding, sleepiness/sleep disturbance, vomiting, diarrhea, and 
pyrexia are consistentwith the safety profile of elasomeran, elasomeran/imelasomeran and 
elasomeran/davesomeran or what is expected in the general population [8 1 ]  [83] [84]. 
Review of the litera tureto date has notidentifiedany safety concerns related to elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran vaccination during lactation. 
Articles identified through the MAH 's focused literature review continue to reveal no 
significant safety concerns among vaccinated breastfeeding women and/ or their breastfed 
children as well as transferof maternal SARS-Co V-2 antibodies induced by vaccination to 
infants via breastmilk, supporting the favorable benefit/risk profile of COVID vaccination 
during lactation which continues to provide supporting evidence for HA recommendations 
for the use of COVID-19 vaccines including Modema COVID-1 9 vaccines during lactation. 
The MAH is closely monitoring the safetyprofile of elasomeran, elasomeran/imelasomeran 
and elasomeran/davesomeran in this population throughroutine pharmacovigilance [85] [86] 
[87]. 
Aftercarefulreviewofallnewsafety datareceivedduringthe reportingperiodforthe safety 
topic of Use while Breastfeeding, the benefit-risk profile forelasomeranremains favorable. 

Conclusion Based on the analysis of all the safety data received during the reporting period, the MAH 
considers that cases included under the medical topic ofUse while Breastfeeding reported in 
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16.3.5.3 

temporalassociationwith the administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any safety concern. The MAH will continue to 
monitor events associated with breastfeeding women who receive elasomeran-containing 
vaccines and their children who are exposed to these vaccines through breast milk using 
routine surveillance and ongoing post-authorization studies mRNA-1273-P905 and mRNA-
1273-P9 19  as descnbed in the current RMP. The benefit-risk evaluation for this sub
population continues to remain positive. 

Long-term Safety 

Evaluation of information received during the PBRER reporting interval relating to the missing 
information risks of long-term safety, has not identified any additional clinically relevant new 
safety information for these topics. The characterization of these important risks as described in 
the current RMP and in Section 1 6.4, below, remains valid. 

Table 16.12 Long-term Safety 

Source of New As of the DLP of this PBRER, 26 CTs were ongoing 12  of which are sponsored by 
Information ModernaTx, Inc. Cumulatively, 53,983 subjects have been are estimated to be exposed to 

either mRNA-1273, or its variants (mRNA 1273 .35 1 ,  mRNA-1273.2 1 1 ,  
mRNA-1273.213, mRNA-1273.2 14, mRNA-1 273 .222, mRNA 1273.61 7 .2, mRNA-
1273 .529, mRNA-1273.231 and mRNA-1273.815), andparticipants exposed to mRNA-
1273 in conjunction to mRNA-1283 (including its variantsmRNA-1283.21 l ) ormRNA-
1 0 1 0  or mRNA-1 345, or co-admin co-administration with mRNA-1 0 1 0  or 
coadministration co-administration with mRNA 1 345 in the mRNA clinica 1 development 
program sponsored by ModemaTx, Inc. 

Background Per protocols, the clinica 1 development program has a safety follow-up period of 12  
months in the ongoing studies that will assess long-term safety: mRNA1273-P203,  
mRNA-1273-P204, mRNA-1273-P205, mRNA-1273-P301 , and the completed studies 
mRNA-1273-P l 0 l  (DMID 20-0003), and mRNA-1273-P201 .  
Post-authorization safety studies in real world that evaluate long-term safety include 
ongoing studies mRNA-1273-P904, mRNA-1273-P9 1 0, and mRNA-1273-P9 1 0. 

Methods The long-term safetypro:file remains to be characterized through continued trial follow-
up, active surveillance for safety, PASS, and routine pharmacovigilance. 
Study mRNA-1273-P904, an EU post-authorization safety study, aims to carry out signal 
detection followed, if necessary, by safety evaluation of identified possible signals of 
Modema vaccines targeting SARS-CoV-2 using routinely collected health data in 
secondary automated electronic data sources covering all or portions of the populations 
in Denmark, Italy, Norway, Spain, and the UK. The study population includes all 
persons with a record of at least onedoseofModerna vaccines targeting SARS-Co V-2 in 
each databasebetween06 Jan 202 1 and 3 1  Dec 2022 and members of the database 
source population selected for ea ch study design, including persons providing historica 1 
rates. The final report is planned for 3 1  Dec 2023 . 
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Results 

Discussion 

Study mRNA-1273-P910 will descnbe the clinica 1 course, outcomes and risk factors for 
m yocarditis and pericarditis associated with Moderna vaccination targeting SARS-Co V-
2 in Spain, Denmark, Noiway, and the UK. The study will include two distinct designs 
utilizing secondary data: A case cohortwillassessrisk factors for development of post
vaccinemyocarditis and pericarditis, a casecohortof recipients ofModerna vaccination 
targeting SARS-Co V-2 will be defined in each participating database. A separate cohort 
analysis will characterize the clinical course, outcomes, and risk factors for severe 
disease, a cohort of myocarditis cases (with and without prior exposure to Moderna 
vaccination targeting SARS-Co V-2) will be studied. 
Study mRNA-1273-P91 1 will evaluatepatients with myocarditis for up to 5 years after 
elasomeran exposure to characterize the potential long-term outcomes of 
vaccine-associated myocarditis compared to myocarditis not secondary to vaccination 
(non-vaccinemyocarditis, NVM). Vaccine exposure and caseidentificationinforma tion 
will be obtained retrospectively from existing real-world data as it accrues in routine 
clinical practice. 

The Phase 3 studymRNA-1273-P301 includes a total of 24 months follow-up; no long
term safety concerns have been identified for the two-dose mRNA-1273 1 00 mcg 
primary series on the basis of an interim analysis that includes 1 6,818.4person-yeats and 
at least 6 months offollow-upforover3 ,000 participants (a medianof415  days follow
up after completion of the primary series). 
Participants completing CTs mRNA-1273-Pl 01 (DMID 20-0003 ), mRNA-1273-P20 1 ,  
mRNA-1273-P203, mRNA-1273-P204, mRNA-1273-P205, mRNA-1273-P30 1 ,  and 
mRNA-1273-P306 are followed up for a safety for 12  months. 
In the adolescent Phase 3 Study mRNA-1273-P203,  participants from the age of 1 2  
through 1 7  yearshada medianfollow-upof342 days after Dose 1 and 3 1 2  days after 
Dose 2. In the pediatric Phase3 StudymRNA-1273-P204,participants 6 months througi 
1 1  yearshada medianfollow-uprangingbetween254and267days across age groups. 
Post-authorization safety studies mRNA-1273-P904, mRNA-12  73-P9 1 0, and mRNA-
1273-P9 1 1 are ongoing, and no findings related to long-term safety have yet been 
identified. 
As of the DLP of this PBRER, no clinically important safety concerns have been 
identified upon review of long-term follow-up data in CTs. 

The long-term safety profile remains to be characterized. In addition to routine 
pharmacovigilanceactivities, results from the following studies will be used to evaluate 
long-term safety of elasomeran, elasomeran/imelasomeran, and 
elasomeran/ da vesomeran. 
On2oin2 Studies: 

• Study mRNA-1273-P904 (final CSR: 3 1  Dec 2023) 
• Study mRNA-1273-P9 1 0  (final CSR: 30 Jun 2025) 
• Study mRNA-1273-P9 1 1  (final CSR: 3 1  Oct 2028) 
• Study mRNA-1273-P203 (final CSR: 3 1  Jul 2024) 
• Study mRNA-1273-P204 (final CSR; 3 1  Mar 2024) 
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Conclusion 

16.3.5.4 

• 

• Study mRNA-1273-P205 (final CSR: 3 1  Dec 2023) 
• Study mRNA-1273-P30 1  (final CSR: 3 1  Dec 2023) 
Completed Studies: 
• Study mRNA-1273-P20 1  (final CSR: 30 Sep 2022) 
• Study mRNA-1273-1 0 1 /  20-0003 (final CSR Main Study: 0 1  Nov 2022) 

As of the DLP of this PBRER, there have been no significant safety findings in the 
above listed ongoing studies nor the 2 completed studies (mRNA-1273-P20 1  and 
mRNA-1273-P l0 l )  which are being assessed to characterize long-term safety of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 

Use in immunocompromised subjects 

Evaluation of information received during the PBRER reporting interval relating to the known 

important risks of elasomeran-containingvaccines in relation to immunocompromised individuals, 

has not identified any additional clinically relevant new safety information for this topic. The 

characterization of this missing information as described in the approved RMP as of the DLP of 

this PBRER and in Section 1 6.4, below, remains valid. 

Table 16.13 Use in immunocompromised subjects 

Source of New 
Information 

Background 

o Modema GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3  .4 
o Retrieved: 65 
o New and Significant Safety Information: There was no new and significant 

safety information identified for the immunocompromised population. 

An association between immunocompromised individuals and COVID-1 9  mRNA 
vaccination has been reported since early summerof2021 as very rare events associated 
with the administration of COVID-1 9 mRNA vaccines. 
The topic of lmmunocompromised is summarized because it is an area of missing 
information in the currently approved RMP. No specific safety concerns for 
immunocompromised individuals have been identified. 
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Methods For the purposes of this PBRER#5, the following operational definitions were applied in 
the analysis of the immunocompromised/immunosuppressed subpopulation: 
The "Immunocompromised Subpopulation": Specifically, cases were identified in the 
MAH GSDB forimmunocompromisedandimmunosuppressedindividuals using a past 
medical history ofhematologicalmalignanttumors SMQ, transplantation, primary/innate 
and acquired immunodeficiency syndromes (including H umanimmunodeficiency Virus) 
and other relevant immunodeficiency PT terms, as well as ATC drug codes for 
immunosuppressive drugs. 
The "General Population'' ( all ela someran-containingvaccines data) in the Modem a Tx, 
Inc's. GSDB. This refers to safety data forallmedicaltopics/areas captured in all safety 
case reports (all cases and events from all individuals) within the Modema Tx, Inc's. 
GSDB. This data is used to compare the AEs and safety profile in the 
immunocompromised population vs. the general population. 

Results Refer to Appendix 12  .22 for a dditiona 1 information. 
Overview of Cases for Immunocomnromised Individuals Who Received 
Elasomeran 
During this reviewperiod, the MAH received425 cases (1 ,059events)with 123 (28.9%) 
serious cases (385 serious events) among immunocompromised individuals who 
received elasomeran. A total of 322 (75.8%) cases were medically confirmed, and 
8 cases (1 .9%) reported a fatal outcome. 
Similar to the prior reporting period, there were more cases involving females ( 13  O; 
30 .6%) compared to males (74; 17 .4%), with 221 cases (52.0%) that did not report 
gender information. The median age of patients was 6 1 .0 years (range: 1 9 .0 - 9 1 .0 
years). 
Similar to the previous review period, the most frequently reported MedDRA PTs in the 
immunocompromised subpopulation included fatigue, pyrexia, headache, nausea, pain, 
and myalgia. These PTs were comparable to those reported in the general population and 
reflected expectedreactogenicity. Events ofCOVID-19 infection was the most reported 
event during this review period (244; 23 .0%). This may be due to an already exiting 
COVID-1 9  infectionpriorto vaccination, decreased immunogenicity of vaccination, 
and/ or the susceptibility to constantly changing variants. This pa ttem was observed in 
reports for immunocompromised individuals for both elasomeran and 
elasomeran/ da vesomeran. 
Note that during the review period, 62 cases (including 35 serious and 1 fatal case) 
overlapped between the subpopulation of those with a medical history of 
autoimmune/inflammatorydiseases (MedHx autoimmune or inflammatory disorders 
(AI)/ID) and immunocompromised/ immunosuppressed subpopulations, as manypeople 
with AI/ID are on immunosuppressive therapies. 
Subgogulation Analyses: 
Use in Immunocomu.romised Children C<l 2 rears oldl and Adolescents CJ 2-1 7 rears 
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old) - Elasomeran) 
During the review period, no cases were reported among immunocompromised 
individuals in these age groups who received elasomeran. 
Fatal Cases in Immunocompromised Individuals - Elasomeran 
Evaluationofthe8 cases reportingfataloutcome showed that 2 cases were missing age 
and gender, 5 cases (62.5%)were elderly above 65 years, mostly males, and one case 
involved a 27-year-old male. All 8 cases had comorbidities including malignancies that 
were chronic conditions, and confounders/risk factors that provided alternate etiologies 
for the occurrence of the fatal events. Using the WHO-UMCcausality assessment tooL 
more than half of the cases with fatal outcome (5; 62.5%) were assessed as 
"Unassessable" (due to insufficient information); 3 cases (37.7%) were assessed as 
"Unlikely" ( due to long TTO outside the risk window and concurrent medical conditions 
that provided alternate etiologies). 
Based on current available information, no clustering or trends of safety concerns have 
been identified regarding imm unocompromised individuals who received ela someran. 
Overview of Cases for Immunocompromised Individuals Who Received 
Elasomeran/Imelasomeran 
During the review period, the MAHreceived344cases (1 , 125 events)with 244 (70.9%) 
serious cases (829 serious events) forimmunocompromisedindividuals who received a 
booster dose of elasomeran/imelasomeran. Thirty-nine (39) cases (1 1 .3%) were 
medically confirmed, and 1 case (0.3%) reported a fatal outcome. 
A higherproportionofcaseswere reported for females (234; 68 .0%) than males (94; 
27.3%)with 1 6  cases (4.7%)which did notreportgenderinformation. The median age 
of patients was 59.0 years (range: 22.0 to 88 .0 years). 
During the review period, the most frequently reported PTs in immunocompromised 
individuals who received elasomeran/imelasomeran were headache, fatigue, pyrexia, 
nausea, chills, myalgia, and arthralgia. These events reflect expectedreactogenicity and 
were comparable to events reported in the general population receiving 
elasomeran/imelasomeran. 
Fatal Reports in Immunocompromised Individuals Who Received 
Elasomeran/Imelasomeran: 
Evaluation of the 1 casereportinga fatal outcome in a male showed that it was missing 
relevant information on age, clinical course of events and treatment provided The cause 
of death was not reported An autopsy was not performed. Concurrent acute myeloid 
leukemia provides alternate etiology. 
Using the WHO-UMC causality assessmenttooL this case was assessed as unlikely (due 
to alternate etiology). 
Based on current available information, no clustering or trends of safety concerns have 
been identified regarding imm unocompromised individuals who received a booster dose 
with elasomeran/imelasomeran. 
Overview of Cases for Immunocompromised Individuals Who Received 
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Elasomeran/Davesomeran 
During the reviewperiod, the MAHreceived24 cases (53 events)with 6 (25 .0%) serious 
cases (I O serious events) for immunocompromised individuals who received 
elasomeran/davesomeran. A total of 1 9  (79 .2%) cases were medically confirmed, and no 
case reported a fatal outcome. 
Similar to the previous review period, there were no meaningful changes in the gender 
distnbution of reports as a slightly higherproportionof cases continued to be reported in 
females (12;  50.0%)thanmales (1 O; 4 1 .7%) and 2 cases (8.3%) did not report gender 
information. The median patient age was 67 .0 years (range: 52.0 to 80.0 years). 
During the review period, the most frequently reported events were COVID-1 9 infection 
and issues related to product storage, expiration, or medication error. Reported 
"COVID-1 9"may be due to an already exiting COVID-1 9 infection prior to vaccination, 
decreased immunogenicity of vaccination, and/or the susceptibility to constantly 
changing variants. This was observed in data for both elasomeran and 
elasomeran/ da vesomeran. 
Based on current available information, no clustering or trends of safety concerns have 
been identified regarding immunocompromised individuals who received 
elasomeran/ da vesomeran. 
Clinical Trial Information 
Interim Clinical Study Report for mRNA-1273-P304 - OPEN-LABEL PART A 
(PRIMARY SERIES) and PART B (BOOSTER DOSE) - Safety Results 
(31 Mar 2023) 
Study mRNA-1273-P304 is a Phase 3b, open-label study to evaluate the safety, 
reactogenicity, and immunogenicity ofmRNA-1 273 SARS-CoV-2 vaccine in solid 
organ transplant (SOT)recipients andhealthy participants. This was a 2-part study. Part 
A of the study enrolled2 14  SOT recipients to receive up to 3 doses of 1 00 µg mRNA-
12  7 3 ,  and20 healthy participants to receive2 doses of 1 00 µg mRNA-1273 (the healthy 
participant group was intended as a comparator group for SOT in the assessment of the 
Cell Mediated Immune responses; the vaccine-induced antibody responses in the healthy 
participants were also descnbed in comparison to the SOT group). In Part A, SOT 
participants who were unvaccinated and those who were previously vaccinated with 2 
doses ofmRNA-1273 were enrolled. The primary immunogenicity objective of Part A 
was to evaluateserumnAb responses obtained28 days after the second or third dose of 
the study vaccine. 
In Part B, a 1 00 µg boosterdose(BD) was administered to participants at least 4 months 
from the lastdoseofa completedprimaryCOVID-19 vaccination series. A 1 00 µg BD 
was selected for this study due to concern about reduced antibody responses associated 
with chronic immunosuppression in the SOT population and the potential immune 
escape associated with variants of concern. 
The analyses presented in the P304 interim report dated 3 1  Mar 2023 , is based on the 
results from a database lock date of22 Nov 2022. Safety follow-up after vaccination 
includes a medianof292.0days (range: 37to 406 days) fromDose 3 in SOT participants 
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in Part A and a median of 1 29.0 days (range: 1 0  to 1 8 1  days) from BD in SOT 
participants in Part B. 
Summary of Safety Results 

• Reactogenicityafterthe 3 -doseprimary series andBDin immunocompromised 
participants was similar to that which has been reported for mRNA-1273 in 
immunocompetent participants. This is also consistent with what has been 
reported in otherCTs and post-authorization use of mRNA-1273 in the general 
population. 

• Loca 1 and systemic solicited ARs were reported within 7 days after vaccination 
in 85% and80%of SOT participants, respectively, after any injection. Systemi: 
solicited ARs, chiefly fatigue, headache, and myalgia, were reported in fewer 
kidney transplant participants compared to liver transplant participants, 
particularly after Dose 1 ,  although a trend was evident at all doses; this was 
a ttnbuted to heavier immunosuppressant and anti-metabolite treatment in 
kidney transplant participants. 

• Unsolicited treatment-emergent AEs (TEAEs) were reported in 4 2 .1 % of SOT 
participants through 28 days after vaccination after any injection and were 
considered related to vaccination by the Investigator in 2 1 .5% of SOT 
participants. The most commonly reported vaccine related events included 
fatigue (12.6%),headache and myalgia (6 . 1  %, each), and arthralgia (5.6%), 
which were also frequently reported symptoms ofreactogenicity. Other 
unsolicited TEAEs were largely dueto underlying disease orintercurrent illne� 
or injury in SOT participants. 

• Four cases of biopsy-proven organ rejection were reported during the study, all 
in SOT liver participants ( one involved a kidney transplant in a prior liver 
transplantrecipient). None of the cases were considered related to vaccination 
and all were due to changes in immunosuppressant medications. 

• Through the data cutoff date, 4 SAEs in 3 SOT participants were assessed as 
related to study vaccination by the Investigator. Two SAEs (worsening anemia, 
angina) occurredin a kidneytransplant recipient on Relative Days 1 0  and 1 1  
aftervaccination and were considered vaccine-related by the Investigator; the 
Sponsor considered the events more likely attributable to underlying disease. 
One SAE of vomiting was reported as a solicited AR and, per protocol, 
considered related to vaccine, although the even twas not assessed as vaccine
related by the Investigator. One SAE of autoimmune hemolytic anemia 
occurred 4 months after Dose 2 in a participant with a concurrent COVID-1 9  
infection; autoimrrnme hemolytic anemia was considered possibly related to 
vaccine by the Investigator due to the temporal relationship of the decline in 
hematocrit aftervaccination, although the Sponsor considered the event more 
likely due to pre-existing anemia. 

• One AESI of non-serious myocarditis was reported on Relative Day 1 after 
vaccination and was assessedasrelated to vaccine bythe Investigator; the case 
was adjudicated by the cost-effectiveness acceptability curve as notmeetingthe 
CDC definition of myocarditis. One cost-effectiveness acceptability curve -
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adjudicated caseofpericarditis occurredon Study Day 122 that was attnbuted 
to an underlyinginflammatoryprocess andwasnot considered vaccine related 
by the Investigator or Sponsor. 

• Two fatal events (congestive heart failure and death of unknown cause) in 
participants with underlying comorbidities were reported and were not 
considered related to vaccination. 

• Laboratory shifts did not shownotable trends after vaccination with mRNA-
12  73 ;  shifts noted were attributed to underlying disease or intercurrent medical 
processes. 

• Shifts in vital signs were explained by underlying disease or intercurrent 
medical processes. Elevation of systolic or diastolic blood pressure was the 
most common vital sign change and, in most participants, reflected underlying 
hypertension. 

• No mRNA-1273 vaccine-related safety concerns were identified during the 
study. 

Safety conclusion: The 3-dose primary series and BD of mRNA-1273 were well 
tolerated with an acceptable safety profile in immunocompromised post-transplant 
population. 
Health Authority Feedback 
"Overall, the regulatory authority considered that there is sufficient evidence to 
conclude that the gaps in knowledge regarding the safety of elasomeran when used in 
immunocompromised individuals have been adequately filled and can no longer be 
considered an area of missing information. Removal of 'use in immunocompromised 
subjects 'from the RMP is endorsed". 
Regardless of the removal of the safety concern in the RMP, continued monitoring 
through routine pharmacovigilance as well as in the ongoing additional 
pharmacovigilance activities P304, P903 and P904 is warranted, as proposed by the 
MAH'. 
Regarding the effectiveness in immunocompromised subjects, the studies P304 andP901 
are ongoing and will remain in the pharmacovigilance plan. 

Discussion As of the DLP date of this PBRER, the review ofpost-approval/EUA data has not 
identified anypatterns or specific safety concerns in immunocompromised individuals. 
Many of the serious events and fatalities that were temporally associated with 
vaccination were confounded or caused by underlying serious medical conditions. 
Overall, the general pattern of commonly reported AEs in those considered 
immunocompromised individuals is comparable to the general population. 
Evaluation showed that the top five most frequently reported AEs in the 
immunocompromised population were representative of expected reactogenicity and 
were consistent with those seen in the general population. There were no clustering or 
trends observed after any dose. The pattern of events observed with 
elasomeran/imelasomemn orelasomeran/davesomemn compared to elasomeran in this 
population was generally similar. Epidemiological studies have not indicated any 
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significantly increased risk of side-effects in immunocompromised individuals after 
vaccination with elasomeran. Furthermore, they have indicated that the safety/tolerability 
profile in those individuals studied is consistent with that observed in general 
populations. 
During the reviewperiod, therewere no cases reported in immunocompromisedchildren 
or adolescent subpopulations. Review of cumulative cases for these subpopulations have 
not revealed any new or unusual pattern of events or safety concerns. 
Cases with a fatal outcome in immunocompromised individuals during the reporting 
period (1 . 1  % ) were strongly confounded by multiple comorbidities and the advanced age 
in the elderly, that provided alternate etiology. 

Conclusion Evaluation of the data during this reporting period did not provide any new safety 
information that would suggest a possible association between the evaluated events and 
administration of elasomeran, ela someran/imelasomeran, and elasomeran/da vesomeran 
in immunocompromised individuals. Information presented in those reports does not 
differ from the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new 
and potentially important safety information on the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 
Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included underthe medical topic of Immunocompromised, 
reported in temporal association with the administration of elasomeran, 
elasomeran/imelasomeran, elasomeran/davesomeran did not raise any new safety 
concern. Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897/202212, receivedafterthe DLP ofthisPBRER)the final 
recommendation regarding use in immunocompromised individuals is that there is 
sufficient evidence to conclude that the gaps in knowledge regarding the safety of 
elasomeranwhenusedin immunocompromisedindividualshavebeenadequately filled 
and can no longer be considered an area of missing information. Removal of 'use in 
immunocompromised subjects' from the RMP was endorsed. 
The MAH will continue tomonitorevents forimmunocompromised individuals using 
routine surveillance as well as in the ongoing additional pharmacovigilance activities 
P304, P903 and P904. The benefit-risk evaluation remains positive. 

16.3.5.5 Use in frail subjects with unstable health conditions and co-morbidities (e.g., 
COPD, diabetes, chronic neurological disease, cardiovascular disorders) 

Evaluation of information received during the PBRER reporting interval relating to the known 
important risks of elasomeran/imelasomeran/davesomeran has not identified any additional 
clinically relevant new safety information in the Frail subpopulation. The characterization ofthis 
missing information as described in the approved RMP as of the DLP of this PBRER and in 
Section 1 6.4, below, remains valid. 

Confidential: Property of ModernaTx, Inc 201 



SPIKEVAX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273 .214 ;  
elasomeran/imelasomeran) and 
SPIKEV AX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 202 of 526 PBRER No. 5  

Table 16.14 Use in frail subjects with unstable health conditions and co-morbidities (e.g., 
COPD, diabetes, chronic neurological disease, cardiovascular disorders) 

Source of New 
Information 

Background 

Methods 

Results 

o Modema GSDB 
o Literature Sources 

o Retrieved: 1 69 
o New and Significant Safety Information: There was no new and significant 

safety information identified. 

Frail patients are considered at higher risk for complications due to corona virus disease 
20 1 9  (COVID-19) infectionincludinghospitalizations and deaths; and for this reason, 
are prioritized candidates for vaccination. Since frail subjects with unstable health 
conditions and co-morbidities were excluded from the registration CTs, the MAH is 
characterizing safety through post-marketing routine monitoring of AEs in this special 
subpopulation. 
Safety reports for frail subpopulation is summarized because it is an area of missing 
information in the currently approved RMP. No specific safety concerns have been 
identified. 

The ModernaTx, Inc. GSDB was queried for reports of frail individuals using "Frail'' 
custom searchas defined in the Modema SSP (see Appendix 12 .23), which included 
subjects of all ages with unstable health conditions andcomorbidities (including COPD, 
HIV, diabetes, chronic neurological disease, cardiovascular disorders). 
Refer to Appendix 12 .23 for more information. 
Overview of Frail Cases Reported for Elasomeran: 
During the reviewperiod, the MAH received 1 ,292 cases (5962events)reported in Frail 
subpopulation with 634 (49.1%) serious cases (2040 serious events), 53 1 cases (4 1 . 1  %) 
were medically confirmed cases, and 42 (3 .3%) cases with fatal outcome involving 
elasomeran. 
The majorityofcases were reportedin females (803, 62.2%) compared to males (476, 
36 .8%). The median patient age was 55.5 years (range: 0 .0 to 98.0 years). A high 
proportion of reported cases in frail was among the elderly (390, 30 .2%). 
The most frequentlyreportedevents are fatigue,headache,pyrexia,myalgia, COVID-19, 
dizziness, pain in extremity, vaccination site pains, chills, and arthralgia . These events 
were comparable to that reported in the general population and reflected expected 
reactogenicity. Further evaluation showed that events of COVID-1 9  infection 
(1 1 5 ; 1 .9%) were reported more frequently in the frail immunocompromised 
subpopulation. Please note not all frail are immunocompromised, and other 
co morbidities are associated with frail. This may be due to a lower immune response to 
vaccination and/or the susceptibility to constantly changing variants. This was observed 
only in individuals receiving elasomeran. 
Evaluationofthe42 cases (3.6%)with fatal outcomes showed that majority(29; 69 .0%) 
were elderly above 65 years, and all 42 cases had comorbidities that were 
confounders/risk factors that provided alternate etiologies for the occurrence of the fatal 
event. Using the WHO-UMCcausality assessment tool, most (26; 6 1 .9%) of the cases 
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were assessed as unlikely (due to TTO outside the risk window and concurrent medical 
conditions that provided alternate etiologies); 4 cases were assessed as conditional (more 
data needed for proper assessment), 2 cases assessed as possible (due to temporal 
association), and 1 0  cases assessed as una ssessa ble ( due to insufficient information). 
Overview of Frail Cases reported for Elasomeran/lmelasomeran: 
During the reviewperiod, the MAH received 797 cases (2,679 events) reported in Frail 
subpopulation, with 545 serious cases (1 ,967 serious events), 1 89 medically confirmed 
cases, and 2 1  cases with fatal outcome. involving elasomeran/imelasomeran. The 
majorityofcases were reported in females (491 cases, 61 .6%) compared to males (261  
cases, 32.7%). The median patient age was 64.0 years (range: 1 8 .0 to 98.0 years). 
The most frequentlyreportedMedDRAPTs were fatigue, headache, pyrexia, dyspnea, 
nausea, chills, dizziness, myalgia, arthralgia, AD Rs and palpitations. These events were 
comparable to that reported in the general population and reflected expected 
rea cto genicity. 
Evaluationofthe2 1  cases with fatal outcomes showed that the majority (20 ;  90.2%) 
were elderly above 65 years, and all 20 cases had comorbidities that were chronic 
conditions and confounders/risk factors that provided alternate etiologies for the 
occurrence ofthe fatal event Using the WHO-UMC causality assessment tool,most (1 2; 
57 . 1  % ) of the cases were assessed as unlikely ( due to TTO outside the risk window and 
concurrent medical conditions that provided alternate etiologies); and 9 cases were 
assessed as unassessable (due to due to insufficient information). 
Overview of Frail Cases Reported for Elasomeran/Davesomeran: 
During the review period, the MAH received 123 cases (3 67 events) reported in the frail 
subpopulation, with 36  serious cases (56 serious events), 1 1 1  medically confirmed cases, 
and 7 cases with fatal outcome involving elasomeran/davesomeran. 
A slightly higherproportion ofcases were reported in females (65; 52.8%) compared to 
males (52; 42.3%). The median patient age was 70.0 years (range: 2.0 to 92.0 years). 
The most frequently reported MedDRA PTs in frail subpopulation receiving 
elasomeran/davesomeran were pyrexia, pain in extremity, myalgia, fatigue, dizziness, 
pain, headache, chills, and insomnia. Most of these events are expected reactogenicity 
and consistent with reports in the general population. 
Evaluation of the 7 cases with fatal outcomes showed that majority (5 ; 7 1 .4%) had 
missingage reported, and the 2 cases were elderly age >65 years. Most of the deaths 
were reported in males (6; 85 .7%). Four cases were linked as similar. All 7 cases had 
co morbidities that were chronic conditions and confounders/risk factors that provided 
alternate etiologies forthe occurrence ofthe fatal event Using the WHO-UMCcausality 
assessment tool, all 7 cases were assessed as unassessable, due to insufficient 
information. 

Discussion As of the DLP of this PBRER, the review ofpost-approval/EUA data has not identified 
any patterns or specific safety concerns in frail individuals. Many of the serious events 
and fatalities that were temporally associated with vaccination were confounded or 
caused by underlying serious medical conditions. Overall, the general pattern of 
commonly reported AEs in those considered frail individuals or with unstable health 
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conditions and comorbidities is comparable to the general population. 
Evaluation showed thatthe most frequently reported AEs in the frail population were 
representative of expected reactogenicity and were consistent with those seen in the 
general population. There were no clustering or trends observed after any dose. The 
pattern of events observed with elasomeran/imelasomeran orelasomeran/davesomeran 
compared to elasomeran in this population was generally similar. Epidemiological 
studies have not indicated any significantly increased risk of side-effects in frail 
individuals after vaccination with ela someran. Furthennore, they have indicated that the 
safety/tolerability profile in those individuals studied is consistent with that observed in 
general populations. 
The few cases reported in frail children and adolescent subpopulations did not reveal any 
new or unusual pattern of events or safety concern. 
Cases with fatal outcome in the frail subpopulation in the reporting period (3 .2%) were 
strongly confounded by multiple comorbidities and the advancedage in the elderly, that 
provided alternate etiology. 

Conclusion Evaluation of the data during this reporting period did not provide any new safety 
information that would suggest a possible association between the evaluated events and 
administration of elasomeran, ela someran/imelasomeran, and elasomeran/da vesomeran 
in frail subpopulation. Information presented in those reports does not differ from the 
known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new 
and potentially important safety information on the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran in frail subpopulation. 
Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included under the medical topic ofFrail, reported in temporal 
association with the administration of elasomeran, elasomeran/imelasomeran, 
elasomeran/davesomeran did not raise any new safety concern. 
Based on the final assessment report for PBRER #4 (Procedure no.: 
EMENH/C/PSUSN000l 0897 /202212, receivedafterthe DLP ofthisPBRER)the final 
recommendationregardinguse in frail subjects with unstable individuals is that "removal 
of the missing information 'use in frail subjects with unstable health conditions and co-
morbidities' from the EURMP, is endorsed Nevertheless, the topic shall remain in the 
PBRER list of safety concerns and an evaluation of new information on this topic is 
required with future PBRERs." 
The MAH will continue to monitor events for Frail using routine surveillance. The 
benefit-risk evaluation remains positive. 

16.3.5.6 Use in subjects with autoimmune or inflammatory disorders (AI/ID) 

Evaluation of information received during the present PBRER reporting interval relating to the 
known important risks of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran in 
relation to individuals with known history of autoimmune and inflammatory disorders (MedHx 
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AI/ID), has not identified any additional clinicallyrelevantnew safetyinformationforthesetopics. 
The characterization of this missing information as described in the approved RMP as of the Dl.P 
of this PBRER and in Section 1 6.4, below, remains valid. 

Table 16.15 Use in subjects with autoimmune or inflammatory disorders (AI/ID) 

Source of New 
Information 

Background 

Methods 

o Moderna GSDB 
o Literature Sources 

o Search Criteria Applied: Appendix 1 3 .4 
o Retrieved: 14 1  
o New and Significant Safety Information: There was no new and significant 

safety information identified. 

Because there was limited data from CTs on the use of elasomeran in individuals with 
Al/ID, the MAH has been closely monitoring the safety profile of elasomeran in this 
population through routine Pharmacovigilance. 
Ongoing review of the literature finds articles that primarily discuss the decreased 
immunogenicity/ effectiveness of the vaccine in AI/ID population, the waning 
effectiveness of the vaccine over time, the potential benefit of boosters, including 
bivalent boosters in the context of the Omicron variant and subvariants, and 
recommendations for immunosuppressant regime management in the context of 
vaccination. No significant safety concerns have been identified in the literature to 
date. Countries have amended/approved an additional primary series dose (3rd 
Dose/Dose 3) in MedHx Al/ID patients to achieve an adequate, more robust immune 
response to vaccinations. Furthermore, countries are recommending a BD (Dose 4) and 
a second/ third booster (Dose 5, for example, as authorized and recommended in the 
United States on 29 Mar 2022) after the three dose priming series in individuals with 
MedHx of Al/ID, especially now with the bivalent vaccines. The third dose of 
elasomeran recommended in individuals with known MedHx of AI/ID is 1 00 mcg 
dose, whereas the booster(either4th dose forindividualswith AI/ID, or3rd dose for the 
general population) is a 50 mcg dose. 
Thus far, there have been no specific safety concerns for individuals with MedHx of 
Al/ID. Epidemiological studies have not indicated any significantly increased risk of 
side-effects in individuals with Al/ID after vaccination with elasomeran and have 
indicatedthat thesafety/tolerability profile in those individuals studied is consistent 
with that observed in general population receiving elasomeran. 
Based on the final assessment report for PBRER #4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897 /2022 12,  received after the DLP of this PBRER) the 
final recommendation regarding removal of Use in Subjects with Autoimmune or 
Inflammatory Disorders as Missing Information from the EU RMP, was endorsed. As 
per request from a Health Authority.3 . 1  "the topic of Use in Subjects withAutoimmune 
or Inflammatory Disorders sha/,l remain in the PSUR list of safety concerns and an 
evaluation of new information on these topics is required with future PSUR.". 

The ModernaTx, Inc GSDB was queried forvalid, clinical and spontaneousreports for 
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elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran in people with a 
medica 1 history of autoimmune and/or inflammatory disease, received for review 
period (1 8 Dec 2022 to 1 7  Jun 2023). 
Reports from individuals with a MedHxAI/ID were identified from MAH GSDB using 
Immune-mediated/autoimmune disorder SMQ "Immune-mediated/autoimmune 
disorders SMQ" PTs identified in past medical history. 
Company causality assessment is provided utilizing the WHO-UMC standardized case 
causality assessment. 

Results Refer to Appendix 12 .24 for additional information. 
Overview of MedHx Al/ID Cases Renorted for Elasomeran 
During this reporting period, 685 cases (324 serious, 259 medically confirmed, 7 fatal 
cases)with 3,325 events (1 , 146 serious) were reported in individuals with a known 
MedHxAI/IDafter receiving elasomeran. The majority of cases 524 (76.5%) were 
reported in females compared to males (1 5 1  cases, 22.0%), with a small proportion of 
cases (l O, l .5%) havingno genderreported The meanpatientage was 52.lyears (SD: 
1 5 .3) and median age was 5 1 .0 years (range: 1 7  .0 to 95.0 years). 
The most frequently reported serious events during this reporting period often reflected 
expected reactogenicity events, such as fatigue, headache, and pain in extremity. The 
types and distribution of events were generally similar to cumulatively reported serious 
events in individuals with a known MedHx Al/ID. 
Subnonulation Analysis: 
Use in Children <18 Years o[Age with Medlfx AI/ID - Elasomeran 
During this reporting period, there was 1 non-serious case reported in 1 7-year-old 
female. 
Fatal Cases in Individuals with Medlfx AI/ID - Elasomeran 
During this reporting period, 7 cases with fatal outcome were reported in individuals 
with known MedHx AI/ID who received elasomeran. Refer to Appendix 12 .24 for 
further information. 
Overview of MedHx Al/ID Cases Renorted for Elasomeran/lmelasomeran: 
During the reporting period, 400 cases (2 76 serious, 54 medically confirmed, 5 fatal) 
with 1 ,289 events (952 serious) reported in individuals with a known MedHx AI/ID 
after receiving elasomeran/imelasomeran. The majority of cases were reported in 
females 297 (74.3%)comparedto males 87 cases (2 1 .8%), with small proportion of 
cases (1 6 ,4 .0¾)havingno genderreported The meanpatientagewas 58 .8years (SD: 
14.5) and median age was 60.0 years (range: 20.0 to 98.0 years). 
The most frequently reported serious events were fatigue, headache, and pyrexia, in 
individuals with knownMedHxAI/IDwho received elasomeran/imelasomeran and 
often represented expected reactogenicity. 
Subpopulation Analysis: 
Use in Children <18 '}!_ears o[Age with Medlfx AI/ID - Elasomeran/Imelasomeran: 
During this reporting period, no cases were reported in children <1 8 years of age. 
Fatal Cases in Individuals with MedHx AIIID -Elasomeran/Imelasomeran: 
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Discussion 

During this reporting period, 5 cases with fatal outcome were reported in individuals 
with known Mec!Hx AI/ID who received elasomeran/imelasomeran. Please refer to 
Appendix 12.24 for further information. 
Overview of MedHx AI/ID Cases Reported for Elasomeran/Davesomeran: 
During the reporting period, 40 cases (1 5 serious, 3 1  medically confirmed, 1 fatal) with 
145 events (28 serious) reported in individuals with known MedHx of AI/ID after 
receiving ela someran/davesomeran. The majority of cases were reported in females (32 
cases, 80 .0¾) compared to males (8 cases, 20.0%). The mean patient age was 58 .7 
years (SD: 1 9 .2) and median age was 65.5 years (range: 8.0 to 8 1 .0 years). 
During this reporting period, except for diarrhea (2, 7 . 1  % ), all other events were 
reporting once (3.6%) in individuals with known MedHx AI/ID receiving 
elasomeran/da vesomeran. 
Subpopulation Analysis: 
Use in Children <18 Years of Age with MedHx Al/ID - Elasomeran/Davesomeran: 
During this reporting period, 2 cases (1 serious) were reported in children <1 8 years of 
age. The serious case -reported Kawasaki's disease in 8-year-old 
male patient. Please Refer to Section 15 .2 .4 for further assessment and details. 
Fatal Cases in Individuals with MedHx AIIID -Elasomeran/Davesomeran: 
During this reporting period, 1 case with fatal outcome was reported in an individual 
with MedHx AI/ID who received elasomeran/da vesomeran. Please refer to 
Appendix 12 .24 for further information. 

Based on the analysis of all the safety data available as of 1 7  Jun 2023, the MAH 
considers the cases ofMedHxAI/IDto be consistent with the known safety profile of 
elasomeran, elasomeran/imelasomeran, andelasomeran/davesomeran, and the benefits 
for elasomeran far outweigh any possible vaccine-associated risks. 
Relevant literature findings to support the reporting period discuss the acceptable 
safety and benefit/risk profile ofCOVIDvaccination among individuals with AI/ID. 
No new safety concerns were identified in the literature review concerning elasomeran, 
elasomeran/imelasomeran and elasomeran/da vesomeran. 
In Al/ID patients with disease flares, there is a natural waxing and waning course, and 
there are no reliable referenced data on the background rates ofrespective flares 
especially given thenumberofvarious Al/ID diseases andhowto accurately measure a 
flare. The identified flare cases did not demonstrate a safety concern for this reporting 
period. There have been reports of flares after many vaccines, including various 
COVIDvaccines. Bothhealthcare providers and patients acknowledge the potential 
risk of flares after any vaccination, yet flares are not specifically described in any 
vaccine labels. At present, the global consensus is that the benefit of vaccination 
outweighs the potential risks of flares but should be discussed between patient and 
HCP. 
Thus far, there have been no specific safety concerns identified for individuals with 
AI/ID. Epidemiological studies have not indicated any significantly increased risk of 
side-effects in individuals with AI/ID after vaccination with elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. Epidemiological studies have 
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indicated that the safety/tolerability profile in those individuals studied is consistent 
with that observed in general populations receiving elasomeran, 
elasomeran/imelasomeran and elasomeran/da vesomeran. 
For the fa talAI/ID cases, common comorbid conditions such as hypertension, Type 2 
diabetes mellitus, COPD, arteriolosclerosis, hyperlipidemia, and chronic kidney 
disease are similar to those reported in the general population fatal reports. 

Conclusion Evaluation of the data during this reporting period did not identify any new safety 
information that would suggest a possible association between the evaluated events and 
administration of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. Information presented in those reports does not differ from 
the known safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. There was no published clinical literature that described new 
and potentially important information on the safety profile of elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 
Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included under the medical topic of Autoimmune/ 
inflammatory Disorders reported in temporal association with the administration of 
elasomeran, ela someran/imelasomeran, andelasomeran/davesomeran did not raise any 
new safety concern. 
Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897 /2022 12, received after the DLP of this PBRER) the 
finalrecommendationregardinguse in subjects with autoimmune and inflammatory 
disorders is that "removal of the missing information 'use in subjects with autoimmune 
and inflammatory disorders 'from the EU RMP, is endorsed. Nevertheless, the topic 
shall remain in the PBRER list of safety concerns and an evaluation of new 
information on this topic is required with future PBRERs." 
The MAH will continue to monitor events in individuals with known MedHx AI/ID 
using routine surveillance. The benefit-risk evaluation remains positive. 

16.3.5.7 Interactions with other vaccines 

Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897 /2022 12, received after the DLP of this PBRER) the final 
recommendation regarding removal of Interaction with other vaccines as Missing Information 
from the EU RMP, was endorsed, and that "based on the cumulative evidence, the knowledge gaps 

regarding this area of missing information have beenjUled and interaction with other vaccines 

has not been shown to constitute an important risk. Therefore, it is no longer considered important 

in the context of the RMP and the PBRER. It should be removed from the PBRER list of safety 

concerns and an evaluation of new information on this topic in future PBRERs is not expected.". 
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16.4. Characterization of Risks 

Table 16.16 Important Identified/Important Potential Risks 

Important Identified Anaphylaxis (Safety concern in PBRER only) 
Risk 
Potential Mechanism Immediate type (Type 1 ), hypersensitivity mediated by immunoglobulin (lg) E. 

Naturally existing IgM andigG can bind to various components commonly present in 

nanomedicines, (cholesteroi phospholipids and polyethylene glycol). 
Evidence source(s) and Data to evaluatethe safety concern were derived from CTs andthepost-authorizafun 
strength of evidence safety. 
Characterization of risk In study mRNA-1273-P30 1  (Part A), in the anaphylaxis SMQ, 9 events were 

reported for 5 participants in the mRNA-1273 group, and 1 8  events were reported for 
8 participants in the placebogroup. Anaphylactic reaction of unknown cause was 
reported for 2 participants in the mRNA-1273 group as nonserious, moderate severity 
events approximately 2 months after the second dose; both were considered not 
related to investigationalproduct and resolved on the same day with concomitant 
medications. Among the other terms in the SMQ, reported events in the mRNA-1273 
group were allnonserious and described as follows: mild cough and mild eye pruritus 
forone participanton Day47 after the second dose (not considered related); mild 
tachypnea on Day 29 after the first dose (which was reported on the day of the 
second dose), severe tachypnea on Day 1 after the second dose (which was the same 
day; eventresolvedon Day64), andmoderate urticaria beginning 30 minutes after 
the second dose and resolved in 1 hour with concomitant medication (all events 
considered related); and moderate dyspnea (considered related; reported as resolving) 
and severe swelling face (not considered related; resolving with prednisone) 
beginning on Day 34afterthe second dose. In Part B ofmRNA-1273-301 , amongst 
the SAEs, a grade 3 anaphylaxis was reported in 2 participants in the placebo-
mRNA-1273 group, both of which were considered unrelated to mRNA-1273. These 
2 participants hadhistory ofasthma. The firstparticipantwasa  50s' years old female 
who experiencedanaphylaxis 1 9  days after the first injection which resolved the 
same day; the participant did not receive the second dose. The second participant was 
a 50s' year-old female who experiencedanaphylaxis a few months after receiving the 
second dose ofvaccine;however, itwas not temporally related to mRNA-1273 and 
considered associated to a steroidinjectionperthe investigator. In the placebo group, 
no anaphy laxis was reported. In the mRNA-12  73 group, 1 participant experienced 
anaphylaxis due to antigen challenge allergy testing (CSR mRNA-1273-P301  
addendum 1 (Safety from open-label phase [Part B]). 
Cumulatively as 1 7  Jun 2023 , there is only one case of anaphylaxis reported in a 
9-month-old child who the same day after the dose 1 of elasomeran experienced an 
anaphylaxis reaction. The events were reported to occur after having dinner. It is 
unclear whether the reported age is correct. The meal reportedly eaten by the child is 
inconsistent with that expected fora nine-month-old. In addition, the allergic reacfun 
followed dinnerwhich suggests thefoodratherthan the vaccine was the more likely 
cause ofthe angioedemaand hives. Cumulatively, a total of 26 cases (24 serious, 
0 fatal) of ana phyla xis-related events in patients < 1 8  years were received. 
Cumulatively, a totalof23 cases (2 1 serious, 0 fatal) ofanaphylaxis-related events in 
patients of which 12  to 1 7-years-old have been received, which included 23 events, 
(2 1 serious events). Twenty(20)cases were medically confirmed. Of the 23 cases, 
I O  were male (43 .5%) and 1 3  were female (56.5%)with a mean age of15 .3 [SD: 1 .61 
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Important Identified Anaphylaxis (Safety concern in PBRER only) 
Risk 

and a median: 16 .0. Mostofthe events reported cumulatively had an outcome of 
recovered/recovering(1 6;  69.6%). There have been no fatal cases reported in the 
adolescents age group. 
Cumulatively asofl 7 Jun2023, 27 cases (27 Events), of which (26 serious events) 
have been reported in adults 1 8  years of age or older after administration of 
elasomeran/imelasomeran and elasomeran/davesomeran. Of these 27 cases, 21 were 
medically confirmed, andnone ofthe caseshada fatal outcome. The event outcomes 
were resolved/resolving in the majority of cases. These cases were reported mostly in 
females (20;  74.1%), six (22.2%) in males, and one case (3.7%) had missing gender 
information. The median age was 60.0 years (rangingfrom23 .Oto 90.0years). Most 
ofthe caseswere reported viaregulatmy authority (1 7 ;  63 .0%), with Nine (9) cases 
(33 .3%)reported spontaneously andone(l ) case (3.7%) fromliterature. Cases were 
reported in Japan(12;44.4%), the UK.(1 1 ;  40.7%), the UnitedStates (3 ; 1 1 . l¾) and 
Netherlands (1 ; 3 .7%). 
Review of the data received cumulatively as of 17  Jun 2023 , does not suggest any 
new identifiable pattern or trend in reports of ana phyla xis in children <1 8 years of 
age, that may differ from already known safety profile of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. 
In most of the cases where the relevant information was available, these cases were 
not suggestive of a typical anaphylactic reaction, instead an importantconfounder of 
medical histories of a topy including different types of allergies (food, animals, 
medicines, etc.) were noted in mostofthepatient's reporting anaphylaxis, indicating 
that thereportedeventsmay be an expressionofallergic reactions and not true cases 
ofanaphylaxis. Additionally, analyzes ofcases ofanaphylaxis in adults 1 8  years and 
over, including the events reported after elasomeran/imelasomeran or 
elasomeran/davesomeranappearto be generally consistent in nature and severity to 
those reported with elasomeran. For the case that involved a fatal outcome, the 
alternative etiology (emphysema, COPD, and diabetes) provides a plausible 
explanation for the fatal outcome. 
Please refer to Section 8 for results from the PASS study regarding the evaluation of 
anaphylaxis cases. 

Risk factors and risk Any participant receiving the vaccine. However, participants with a known history of 
groups hypersensitivity to any component of the vaccine may be at risk of hypersensitivity 

reactions. 
Preventability Elasomeran vaccine is contraindicated in individuals with known severe allergic 

reactions ( e.g., anaphylaxis) to any component of the vaccine orto a previous dose of 
the vaccine. Appropriate medical treatment and supervision should always be readily 
available in case of an anaphylactic reaction following the administration of the 
vaccine. Close observation is recommended followingvaccinationfor30 minutes for 
people with a history of an immediate allergic reaction of any severity to another 
vaccine or injectable therapy, and/orpeople with a history ofanaphylaxis due to any 
cause. Allotherpersons should be observed for 1 5  minutes following vaccination. A 
second dose of the vaccine should not be given to those who have experienced 
anaphylaxis to the first dose of elasomeran. 

Impact on the benefit- Based on the analysis of all the safety data, there have been very rare reports of 
risk balance of the anaphylaxis occurring after vaccination with Moderna COVID-1 9  Vaccine. Causal 
product association betweenelasomeran-containingproducts and anaphylaxis is considered 
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Important Identified 
Risk 

Public health impact 

Important Identified 
Risk 
Potential Mechanism 

Anaphylaxis (Safety concern in PBRER only) 

ofat least areasonable possibility. In Jun2022, elasomeran RMP v4.0 was updated 
to remove 'anaphylaxis' as an important identified risk and reclassify it as an 
identified risk (not important); while anaphylaxis, remains as an identified risk for the 
product, as with any other biologicals, it does not have a considerable impact on the 
benefit-risk balance of the vaccine. 
As per request from the PRAC, in their final assessment report for PBRER#4, 
anaphylaxis is retained as an important identified risk within the PBRER. 
Anaphylaxis associated with vaccines typically occurs at a low incidence, whi:h 
results in a low public healthimpact Although the potential clinical consequences of 
an anaphylactic reaction are serious, this is a risk known to healthcare professionals. 

Myocarditis 

Myocarditis is an under-diagnosed cardiac disease resulting from any one of a broad 
range of infectious, immune, and toxic causes. Most cases ofmyocarditis are caused 
by infectious agents, toxic substances, drugs or autoimmune disorders. Hence, it is 
increasingly recognized that myocarditis is an inflammatory condition of the 
myocardium triggered by various factorsratherthana distinct cardiovascular disease. 
Infectious causes include viruses, bacteria, fungi, and protozoa Non-infectious triggeis 
have been identified such as toxins, auto immunes disease and hypersensitive 
reactions. Numerous medications like antipsychotics (e.g., clozapine), antibiotcs 
(penicillin, ampicillin, sulfonamides, tetracyclines), and antiphlogistic (e.g., 
mesalamine) can induce hypersensitivity eosinophilic myocarditis. Myocarditi<; has 
been reported following many different vaccines including flu vaccine, however the 
smallpox vaccine has the strongest association. During the influenza epidemic of the 
winter 1 998-1999 there were several reports of patients who had preceding flulike 
symptoms and fever and developed cardiac involvement between 4 and 7 days after 
the onset of influenza symptoms [88]. 
Evaluation of the post-authorization safety studies data suggest a very rare risk of 
myocarditis following COVID-1 9  vaccination, the mechanisms involved in such 
vaccine-related myocarditis are not clear based on the data currently available. 
Importantto note that cases of myocarditis and pericarditis have been identified in CTs 
of Novavax COVID-1 9 Vaccine (a protein subunit vaccine) and have also been 
reported during post-authorization use outside the United States. These findings 
suggest that an increased risk for these conditions may be present after receiving 
Novavax COVID-1 9vaccine. These observations strongly suggest that the risk is not 
specific to the mRNA platform but is related to spike protein antigens. 
One leading hypothesis for myocarditis after infection and in rare cases after 
vaccination is that it is mediated by circulating Spike or Spike-Sl protein, and the 
interaction of that protein with tissues and antigen-experienced immunity. In a 
prospective pilot study [89] of 1 3  healthcare workers (HCW), 1 8  years and older, with 
no known history of SARS-CoV-2 infection was conducted from Dec 2020 to Mar 
202 1 .  Out of the 1 3  HCW, according to the authors, 1 1  participants exhibit Sl antigen 
in plasma after the first injection, while nucleocapsid concentrations are insignifi:ant 
in a II participants, confirmingthatthe detected S 1 originates from vaccination and not 
natural infection. The presence of Sl the authors concluded, was likely due to the 
nature of the encoded mRNA-1273 spike protein, which contains a cleavable Sl-S2 
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Important Identified Myocarditis 
Risk 

site and enables release of Sl from the spike trimer. They hypothesize that release of 
Sl protein could result from cleavage via mammalian cell proteases or circulating 
proteases. The authors observed an increase in S 1 over an initial period of one to five 
days, suggestingthatmRNA translation begins immediately aftervaccineinocuhfun. 
Interestingly, spike protein appears in three of thirteen participants on average eijlt 
days after Sl  is produced. 

Evidence source(s) and Data to evaluatethe safety concern were derived from CTs and post-authorization 
strength of evidence safety information, including PASS, as well as published literature information. 
Characterization of risk In Study mRNA-1273-P301 (Part A), there were 15 ,184participants exposed to the 

mRNA-1273 vaccine, and 15 , 166 participants in the placebo arm. There were no 
reported TEAEs ofMyocarditis follow-upperiod after vaccination. No cases have 
beenreportedin Part B of the study(CSR mRNA-1273-P30 1  addendum 1 (Safety 
from open-label phase [Part B]). 
Using post-authorization safety data, cases are classified using both the Brighton 
Collaboration Myocarditis/ Pericarditis case definition [73 ]  [74] and the CDC 
working case definition [75] for Acute Myocarditis and Acute Pericarditis. The 
Company causality assessment is provided utilizing the WHO-UMC standardized 
case causality assessment. 
As of DLP of this PBRER, there were 4,663 cases of Myocarditis reported for 
elasomeran; there were 35 cases for elasomeran/imelasomeran, and there were 
2 1  cases of myocarditis reported for elasomeran/davesomeran. 
A review of the data received during the reporting period of this PBRER, showed that 
events of myocarditis continue to primarily occur in young adult males shortly after 
the second dose of the vaccine with a TTO less than 7 days. To date, the safety 
profile of those reports of myocarditis after elasomeran/imelasomeran or 
elasomeran/davesomerandoes not differ from the elasomeran safety profile, with 
cases presenting as mild cases, andrecoveringwithin a short time following standard 
treatment and rest. 
Analysis of safety data housed in the MAH 's GSDB, as well as review of the 
literature, showed that most of the individuals who experienced an event of 
myocarditis after vaccination with elasomeran-containingvaccines were considered 
recovered by health-care providers after at least 90 days following the onset of 
myocarditis/pericarditis. In addition, their quality-of-life measures were comparable 
to those in pre-pandemic and early pandemic populations of a similar age [76]. 
Review of the data also show no difference in the observed safety profile of 
elasomeran, elasomeran/imelasomeran, andelasomeran/davesomeran for children 
(6 months to 12  years ofage), the adolescent population (12years to 1 7years ofa�1 
or in those individuals receiving a 3rd dose ofelasomeran, elasomeran/imelasomeran 
and elasomeran/davesomeran when compared to > 1 8  years old. Reporting rates are 
lower for children than for adolescents and young adults. 
Based on the analysis ofallthe safety data available as of 1 7  Jun 2023, the MAH 
considers cases of myocarditis to be consistent with the known safety profile of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, and the 
benefits for these vaccines far outweigh any possible vaccine-associated risks, 
including the risks of myocarditis and pericarditis. 

Risk factors and risk M yocarditis related to SARS-Co V-2 infection has been reported since the beginning 
groups of the pandemic. Multiple studies have reported the prevalence of cardiac 
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Important Identified Myocarditis 
Risk 

complications in adults after being diagnosed with COVID-19, which included heart 
failure (23%-33 .3%), myocardial injury/myocarditis (8%-27 .8%), arrhythmia 
(1 6 .7%), and thromboembolism (3 1 %-40%) [90]. 
Among these, high m ort:ality rates ( 5 1  % -97%) have been described in severa 1 cases 
series. Although the incidence of myocarditis in the vaccinated population is higher 
than in unvaccinated individuals, the risk of myocarditis due to COVID-1 9 and its 
fatal outcome is much lower among vaccinated people. 
Approximately 1 % to 5% of patients that testpositive foracute viral infection(s)may 
exhibit a form ofmyocarditis. The annual prevalence of myocarditis has been 
reported from I 0 .2 to I 05 .6 per I 00,000 worldwide, and its annual occurrence is 
estimated at about 1 .8 million cases. 
Most studies ofacute myocarditis report a greater prevalence and severity in male 
patients, speculated to be caused by a protective effect ofnaturalhormonalinfluences 
on immune responses in women when compared with men [9 1 ]. Patients are usually 
between the ages of 20 and 50. Acute myocarditis and hyperthyroidism are also 
common diseases that often present in young, otherwise healthy patients. 

Preventability Myocarditis presents with a spectrum of symptoms ranging from mild dyspnea or chest 
pain that spontaneously resolves without treatment to cardiogenic shock and sudden 
death. The major long-term consequence is dilated cardiomyopathy (DCM) with 
chronic heart failure. Common viral infections are the most frequent cause of 
myocarditis, but other pathogens, hypersensitivity reactions, and systemc and 
autoimmune diseases have also been implicated [92]. 
Very rare cases of myocarditis and pericarditis have been observed following 
vaccination withelasomeran-containingvaccines. These cases have primarily occurred 
within 14 days following vaccination, more often after the second vaccinatim, and 
more often in younger men. Cumulative and periodic data analyzed during the 
reporting period of this PBRER, supported an update of the product infonnatbn, 
indicating that most cases recover, and that some cases required intensive care support 
and fatal cases have been observed. Data presented in a study conducted by Le Vu et 
al., and included in PBRER 4, indicated that in a period of28 days after the second 
dose, there were 1 .88 (95% CI: 0 .956, 2.804) extra cases ofmyocarditis in 1 6- to 24-
year-old males per 1 0  000 compared to unexposed persons. 
Healthcare professionals should be alert to the signs and symptoms of myocarditis and 
pericarditis. Vaccinees should be instructed to seekimmediatemedical attention if they 
develop symptoms indicative ofmyocarditis or pericarditis such as (acute and 
persisting) chest pain, shortness of breath, or palpitations following vaccination. 
Healthcare professionals should consult guidance and/or specialists to diagnose and 
treat this condition. 
For patients presenting with myocarditis or pericarditis after the I st dose CDC 
recommends deferring the 2nd dose of mRNA COVID-1 9  vaccine until more 
information is known. However, if heart has recovered, it could consider proceeding 
with 2nd dose [93] .  
Current SmPC and Package information Leaflet (PIL) were updated to ref\:ct 
additional new information regarding the risk of myocarditis and pericardit:is and to 
provide up to date information on this risk as well as awareness to the health-care 
professionals, caregivers and vaccinees. 
The MAH will continue tomonitorthe reported events ofMyocarditis and Pericarditis 
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Important Identified Myocarditis 
Risk 

using routine and enhanced surveillance activities, including PASS to further 
characterize them. The benefit-risk evaluation remains positive. 

Impact on the benefit- Based on the analysis of all the safety data, there have been very rare reports of 
risk balance of the myocarditis occurring after vaccination with Moderna COVID-1 9  Vaccine. Causal 
product association between ela someran and myocarditis is considered of at lea st a reasonable 

possibility. The majority of the cases have beenreportedin young males, and shortly 
after the second dose of the vaccine. These are typically mild cases and indiviiuals 
tend to recover within a short time following standard treatment and rest Healthcare 
professionals should be alert to the signs and symptoms of myocarditis. The benefits 
(prevention of COVID-19 disease and associated hospitalizations, intensive care unit 
(ICU) admissions, and deaths) outweighed the risks (expected myocarditis cases after 
vaccination) in all populations forwhich vaccination has been recommended [75]. 

Public health impact Myocarditis associated with vaccines typically occur at a low incidence, which results 
in a low public health impact Although the potential clinical consequences of the 
occurrence of myocarditis is serious, this is a risk known to healthcare professimals 
and can be managed with early diagnosis with supportive treatment Most observed 
cases have been of mild severity, and spontaneously resolved. 

Important Identified Pericarditis 
Risk 
Potential Mechanism Acute pericarditis is an inflammatory process involving the pericardium that results 

in a clinical syndrome characterized by chest pain, pericardia! friction rub, changes 
in the ECG and occasionally, a pericardia! effusion. Generally, the diagnosis requires 
2 of these 4 features. Epidemiologic data on the incidence ofacutepericarditis are 
lacking, likely because this condition is frequently inapparent clinically, despite its 
presence in numerous disorders [94]. However, it appears to be the most common 
form of pericardia! disease and a relatively common cause of chest pain. It is 
diagnosed in approximately 0.1  % of patients hospitalized for chest pain and in 5% 
of patients admitted to the ED forchestpain unrelated to acutemyocardial infarctbn. 
Although acute pericarditis occurs in all age groups and in men and women, it 
presents most often in men 20 to 50 years of age. The most common form of acute 
pericarditis is idiopathic, which accounts for about 90% of cases. Other common 
causes include infection, renal failure, MI, post-cardiac injury syndrome, 
malignancy, radiation, and trauma Acute pericarditis is more common in men than 
in women. However, although this condition is more common in adults than in 
children, adolescents are more commonly affected than young adults. 
Important to note that cases of pericarditis have been identified in CTs ofNovavax 
COVID-1 9  Vaccine (a protein subunit vaccine) andhave also been reported during 
post-authorization use outside the United States. These findings suggest that an 
increased risk for these conditions may be present afterreceivingNovavax COVID-
1 9  vaccine. These observations strongly suggest that the risk is not specific to the 
mRNA platform but is related to spike protein antigens. 
One leading hypothesis for pericarditis after infection and in rare cases after 
vaccination is that it is mediated by circulating Spike or Spike-SI protein, and the 
interaction of that protein with tissues and antigen-experienced immunity. In a 
prospective pilot study [89] of 1 3  healthcare workers (HCW), 1 8  years and older, 
with no known history ofSARS-CoV-2 infection was conducted from Dec 2020to 
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Mar 2021 .  Out of the 1 3  HCW, according to the authors, 1 1  participants exhibit Sl 
antigen in plasma after the first injection, while nucleocapsid concentrations are 
insignificant in all participants, confirming that the detected S l  originates :from 
vaccination andnotnatural infection. Thepresence ofSl the authors concluded, was 
likely due to the nature of the encodedmRNA-1273 spikeprotein, which contains a 
cleavable Sl -S2 site and enables release of Sl from the spike trimer. They 
hypothesize that release ofS 1 protein could result from cleavage via mammalian cell 
proteases or circulating proteases. The authors observed an increase in S l  over an 
initial period of one to five days, suggesting that mRNA translation begins 
immediately after vaccine inoculation. Interestingly, spike protein appears in three 
of thirteen participants on average eight days after S l  is produced. 

Evidence source(s) and Data to evaluatethe safety concern were derived from CTs and post-authorization 
strength of evidence safety information, including PASS, as well as published literature information. 
Characterization of risk In study mRNA-1273-P30 1  (Part A), in the safety set, there were 15 , 1 84 

participants exposed to the mRNA-12  7 3 vaccine, and 1 5 , 166 participants in the 
placebo ann. There were fourTEAE of"Pericarditis" in P30 1 : Two TEAEs in the 
Placebo arm, and two in the Vaccine armofthesafetyset in the overall stage after 
any injection. The 2 events in the placebo arm were reported in the > 1 8  to <65 
years of age. The events in the vaccination arm were reported in a male in his 60s' 
and a female in her 50s'. In PartB, one case ofacute pericarditis (verbatim: "acute 
infective pericarditis")was reported in a male in his 60s' in the placebo group; the 
event occurred 24 days after a COVID-1 9  diagnosis. In addition, one case of 
pericardialeffusion was reported as anSAE (resolving) in a 20s' years old male in 
the placebo- mRNA-1273 group. No participant in the mRNA-1273 group 
experienced pericarditis (CSR mRNA-l 273-P30 I addendum I (Safety from 
open-label phase [Part B]). 
Using post-authorizationsafetydata, cases are classified using both the Brighton 
Collaboration Myocarditis/ Pericarditis case definition [73 ]  [74], and the CDC 
working case definition [75] for Acute Myocarditis and Acute Pericarditis. The 
Company causality assessment is providedutilizingthe WHO-UMC standardized 
case causality assessment. 
As ofDLP of this PBRER, there were 2,663 cases ofpericarditis reported for 
elasomeran; there were 35  cases for elasomeran/imelasomeran, and there were 
1 1  cases ofpericarditis reported for elasomeran/davesomeran. 
A review of the data received during the reporting period of this PBRER, showed 
that events ofpericarditis continue to primarily occur in young adult males shortly 
aftertheseconddoseofthevaccine with a TTOless than 7 days. To date, the safety 
profile of those reports ofpericarditis after elasomeran/imelasomeran or 
elasomeran/davesomerandoesnot differ from the elasomeran safety profile, with 
cases presenting as mild cases, and recovering within a short time following 
standard treatment and rest. 
Analysis of safety data housed in the MAH's GSDB, as well as review of the 
literature, showed that most of the individuals who experienced an event of 
pericarditis aftervaccination with elasomeran-containingvaccines were considered 
recovered by health-care providers after at least 90 days following the onset of 
pericarditis. In addition, theirquality-of-lifemeasures were comparable to those in 
pre-pandemic and early pandemic populations of a similar age [76]. 
Review of the data also show no difference in the observed safety profile of 
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elasomeran, elasomeran/imelasomeran, andelasomeran/davesomeran for children 
(6 months to 12 years of age), the adolescent population (12 years to 1 7  years of 
age), or in those individuals receiving a 3rd dose of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran when compared to >1 8 
years old. Reporting rates are lower for children than for adolescents and young 
adults. 
Based on the analysis of all the safety data available as of 1 7  Jun 2023, the MAH 
considers cases of pericarditis to be consistent with the known safety profile of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran, and the 
benefits for these vaccines far outweigh any possible vaccine-associated risks, 
including the risks of myocarditis and pericarditis. 

Risk factors and risk Acute pericarditis occurs when the bilayerpericardial sac becomes infhmed. In most 
groups cases, thecauseofpericarditis is idiopathic oris assumedtobe duetoa  viral infecfun 

for which the antecedent virus is not identified. There are several less common 
infectious and non-infectious causes of pericarditis, but most patients with acute 
pericarditis present with a history suggestive of recent or concurrent viral illness. 
Most cases resolve with no long-term sequelae. While pericardial effusions might 
develop as a result of pericarditis, they are usually minor and rarely result in canmc 
tamponade [95]. 
Acute pericarditis is more common in men than in women. However, although this 
condition is more common in adults than in children, adolescents are more commonly 
affected than young adults. 
A prospective clinicalcohort study in Italy identified an incidence of27.7 cases per 
1 00,000 person-years [94]. Another study, a retrospective analysis ofFinnish registry 
data capturing admissions to 29 hospitals over a span of9.5 years identified an age 
standardized incidence of 3 .32 per 1 00,000 person-years, with higher rates m men 
ages 1 6-65 [96]. 
Pericarditis is the most common pericardial disorder. Congenital pericarcful 
disorders are rare. 

Preventability Pericarditis may be caused by many disorders ( e.g., infection, MI, trauma, tumms, 
metabolic disorders) but is often idiopathic. Symptoms include chest pain or 
tightness, often worsened by deep breathing. Cardiac output may be greatly reduced 
if cardiac tamponade or constrictive pericarditis develops. Diagnosis is based on 
symptoms, a friction rub, electrocardiographic changes, and evidence of pericanml 
fluid accumulation on x-ray or echocardiogram [97]. 
Pericarditis may result in one of two serious complications: carcfuc tamponade and 
chronic constrictive pericarditis. Cardiac tamponade is considered a medi::al 
emergency and, if left untreated, can quickly become fatal. 
Very rare cases of myocarditis and pericarditis have been observed followmg 
vaccination with elasomeran-containing vaccines. These cases have primarily 
occurred within 14  days following vaccination, more often after the second 
vaccination, and more often in younger men. Cumulative and periodic data analyz.ed 
during the reporting period of this PBRER, supported an update of the product 
information, indicating that most cases recover, and that some cases required 
intensive care support and fatal cases have been observed. Data presented in a study 
conducted by Le Vu et al., and included in PBRER#4, indicated that in a perixl of 
28 days after the second dose, there were 1 .88 (95% CI: 0 .956, 2 .804) extra cases of 
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myocarditis in 1 6-to 24-year-old males per 1 0  000 compared to unexposed persons. 
Healthcare professionals should consult guidance and/or specialists to diagnose and 
treat this condition. 
CDC recommends deferring the 2nd dose of mRNA COVID-19 vaccine until more 
information is known. However, if heart has recovered, could consider proceeding 
with 2nd dose [93] .  
Current SmPC and Package information Leaflet (PIL) were updated to re&ct 
additional new information regarding the risk of myocarditis and pericarditis and to 
provide up to date infonnation on this risk as well as awareness to the health-care 
professionals, caregivers and vaccinees. 
The MAH will continue to monitor the reported events of Myocarditi<; and 
Pericarditis using routine and enhanced surveillance activities, including PASS to 
further characterize them. The benefit-risk evaluation remains positive. 

Impact on the benefit-risk Based on the analysis of all the safety data, it shows that there have been very rare 
balance of the product reports of pericarditis occurring after vaccination withModerna COVID-1 9 Vaccine. 

Although causality cannot be established at this time, themajority of the cases have 
been reported in young males, and shortly afterthesecond doseofthevaccine. These 
are typically mild cases and individuals tend to recover within a short time following 
standard treatment and rest. Healthcare professionals should be alert to the signs and 
symptoms of pericarditis. The benefits (prevention of COVID-1 9  disease and 
associated hospitalizations, ICU admissions, and deaths) outweighed the risks 
(expected myocarditis cases after vaccination) in all populations for which 
vaccination has been recommended. 

Public health impact Pericarditis associated with vaccines typically occur at a low incidence, whichresults 
in a low public health impact. Although the potential clinical consequences of the 
occurrence of pericarditis are serious, this is a risk known to healthcare professionals. 

ImportantPotential Risk I Vaccine-associated Enhanced Disease (V AED) Including Vaccine-associated 
Enhanced Respiratory Disease (V AERD) 

Based on the final assessment report (Procedure no.: EMEA/H/C/PSUSA/0001 0897 /202212, received after the 
DLP of this PBRER) the final recommendation regarding removal of V AED including V AERD as an Important 
Potential Risk from the EU RMP, was endorsed, and that "!Jased on the cumulative evidence, this risk is refuted 
and no longer considered important in the context of the RMP and the PBRER It should be removed from the 
PBRER listofsafety concerns andanevaluationofnewieformationon this topicinfuturePBRERs isnotexpected'. 

Important Potential Risk IgA Nephropathy (Safety concern in PBRER only) 
Potential Mechanism IgANephropathy is included as an important potential risk under Risk Classifi:afun 

forthis PBRER as per request from the PRAC Rapporteur. Based on the analysi<; of 
all available safety data asof 1 7  Jun2022, the MAH refuted this signal and considers 
that there is insufficient information to establish a causal relationship between the 
administration of elasomeran and the development oflgAnephropathy; similarly, a 
signal of IgA Nephropathy Flare-Up based primarily on one literature article [98] 
was refuted on 22 Jun 2023 . 
There is no known mechanism ofaction to account foranassociationof elasomeran 
vaccination and IgA nephropathy. IgA Nephropathy (also known as Berger's 
disease )has been observed following infection with any of several viralpatho!!!ns. 
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Evidence source(s) and 
strength of evidence 

Characterization of risk 

lgA Nephropathy (Safety concern in PBRER only) 
including SARS-Co V-2. It has been proposed that shared epitopes in the SARS-Co V-
2 spike proteins and human proteins resulting in cross-reactive anti.bodies. IgA 
nephropathy is the most common cause of primary (idiopathic) glomerulonephritis 
in resource-abmidant settings; similarly, it is the most common type of 
glomerulonephritis in the AEs reports received by the MAH for elasomeran. With 
regard to IgA nephropathy and subclinical IgA deposits in kidneys, the scientifu 
literature has fomid that there is a clinically significant cohort of midiagnosed "latent" 
IgAnephropathy in the general population as seen in native kidney biopsies. It is am 
noted that the process of mesangial IgA deposition may be separate from the 
induction of glomerular injury, and IgA deposition does not necessarily result in 
subsequent nephritis. 
Data to evaluate the safety concern were derived from post authorization safety data. 
Based on the analysis of all available safety data as of 1 7  Jun 2023 , the MAH 
considers that there is insufficient information to establish a causal relationship 
between the administration of elasomeran, elasomeran/imelasomeran, or 
elasomeran/davesomeran and the development of lgA nephropathy. 
The MAH conducted an extensive evaluation of the potential signal of IgA 
nephropathy as signal trigger based on PRAC PSUR assessment report received on 
07 Jul 2022. The signal evaluation included a cumulative review of CTs data for 
any terms from HLT ofGlomerulonephritis and nephrotic syndrome from mRNA-
1273 studies (P30 I ,  P203 andP204), and review in the MAH GSDB with a DLP of 
1 7  Jun 2022, using the search terms from MedDRA HLT glomerulonephritis and 
nephrotic syndrome, along with review of the literature. IgA nephropathy is the 
most commonform ofprimary glomerulopathy, the extent of which is unknown 
given the predominantly la tent nature of the disease. It may remain silent for years 
without clinical signs orsymptoms. IgAnephropathy has been found in families 
and recent data has demonstrated various genetic markers. Potential triggers include 
respiratoryandgastrointestinalillnesses as well as otherimmmie activation events. 
The exact etiology and pathophysiology of IgA nephropa thy remain unknown. 
There were no reports from CTs in reporting for either between the placebo and 
mRNA-1 273 arms, for events within the terms including MedDRA HLT of 
Glomerulonephritis and nephrotic syndrome. 
All case reports identified from the above search (whether or not the PT IgA 
Nephropathy was coded) were medically reviewed for evidence of IgA 
nephropathy which could include renal biopsy evidence of lgA nephropathy, 
medicaldiagnosis oflgAnephropathy orreported diagnosis of lgA nephropathy. 
Medical review identified 54 cases of IgA nephropa thy. Those cases considered 
IgA flares orrelapseswere thosein which a diagnosis oflgAnephropathy had been 
madepriorto elasomeran vaccination, where an additional diagnosis was made 
subsequent to the date of vaccination; 20 such cases were identified, of which 1 9  
were serious. Incident(de novo) cases oflgAnephropathy are those for which the 
event oflgA Nephropathy occurred after the administration of elasomeran. These 
reports were identified using renal biopsy, medical diagnosis andreporteddiagnosi<. 
of lgA nephropathy, 34 such cases were identified. 
Of these 54 cases, most of the cases were reported from United States (1 8 ;  33 .3%), 
followed by EEA (1 7;  3 1 .5%) and Asia (1 1 ;  20.4%). There were no reports of fatal 
cases. There were no important differences between the number of reports for 
females (29;53 .7%) comparedto Males (25; 46.3%), which is different from what 
is seen in the general population, were IgA Nephropathy have been reported 
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Important Potential Risk lgA Nephropathy (Safety concern in PBRER only) 
approximately at a 2 :  1 male-to-female predominance in North American and 
Western European populations in both adults and children. 
Most ofthe cases reported onset of lgA nephropathy within two days following 
vaccination with the greatest number of reports occurring after the second dose of 
elasomeran. This coincides with the known enhanced immune response seen with 
boosted vaccinations. This pa ttem is generally similar to that of all AEs reported 
following elasomeran immunization and does not evidence any clear unexpected 
pa ttems. This pa ttem could represent reporting bias for events proximal to 
vaccination or could be related to immune stimulation from vaccination that occurs 
within the first days after vaccination. At this time, with this limited number of 
reports, the finding is simply an observation, as there is no clear biological 
explanation. 
Most of the cases (29;  53 .7%) were considered possible based on temporal 
association between the use of the product and the start of the events. A causal 
relationship cannot be excluded due to the lack of important information in the 
majority of the cases. 
Review of retrievedlitera ture did not identify anypathognomonic sign that would 
causally link vaccination against SARS-Covid-1 9  with any type of 
glomerulonephritis ornephrotic syndrome and that would distinguish such potential 
vaccineARs from background events that occur in the absence of vaccination. In 
addition, there is heterogeneity in the types of glomerulonephritis reported, rather 
than one predominant type, which does not support causality with regard to 
elasomeran. Moreover,multiple and widely varying potential mechanisms have 
been suggested to explain such a potential link, some of which have already been 
summarizedandreviewedin the initial signal evaluation on this topic, previously 
submitted. However, to date, there has not been consensus or strong evidence with 
regard to any of these potential mechanisms. 
Overall, there have been 76 cumulative IgA nephropa thy reports in 894,063 ,065 
doses of elasomeran-containing vaccines (original and bivalents) administered, 
representing an approximate reporting rate of < 1 case per 1 0  million doses. Only 
one of the 7 6 reports involved bivalent vaccine, a case following vaccination with 
elasomeran/davesomeran. Of these, 48 cases were de novo, 27 cases were 
flares/relapses and one ( 1 )  unknown. The number of vaccinees with IgA 
nephropathy is unknown, and therefore a reporting rate of IgA flares cannot be 
estimated; in addition, there is no established background rate of IgA flares which 
also precludes anO/E analysis. Persons with IgAnephropathy are already likely to 
seek medical attention when they have gross hem a turia or other signs and 
symptoms of renal dysfunction. 

Risk factors and risk Risk factors and risk groups associated with IgA Nephropathy that have been 
groups identified include: 

• Sex: In North America and Western Europe, IgA nephropathy affects at lea st twi:e 
as many men as it does women. 

• Ethnicity: IgA nephropathy is more common in whites and Asians than it is in 
blacks. 

• Age: IgAnephropathy most often develops between the late teens and late 30s. 
• Family history: In some cases, IgA nephropathy appears to run in families, 

indicating that genetic factors contribute to the disease. 
Some studies suggest that genetic factors, immune response to infections in the upper 
respiratory tract and nutritional imbalancewould promote the development oflgAN 
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Important Potential Risk lgA Nephropathy (Safety concern in PBRER only) 
[99]. 

Preventability No data have indicatedthevalue ofactive screeningoradditionaleducation of lgA 
nephropathypatients' post-vaccination. Time to onset data suggest that patients 
with flares are mostly diagnosed within 2 days of vaccination. Renal patients are at 
increased risk of serious illness and death due to Covid-1 9 disease, thus vaccination 
is of great benefit to them, as suggested by The European Rena 1 Association and 
the European Vasculitis Societywho statedin Mar 2022: "COVID-19vaccines are 
safe, exhibiting a very low risk of de novo orrela psing immune-mediated kidney 
disease. Population-based studies will determine whether this is causal or 
coincidental. Such cases respond to standard management, including the use of 
immunosuppression. We recommend thatpatients with immune-mediated kidney 
diseases follow national guidance on vaccination." 

Impact on the benefit-risk Overall, based on the analysis ofallavailable safety data as of 1 7  Jun 2023 , the 
balance of the product MAH considers that there is insufficient information to establish a causal 

relationship between the administration of elasomeran-containingvaccines and the 
development oflgA nephropa thy. No new or emerging safety issues of concern 
were identified. The MAH will continue to monitor events for IgA Nephropa thy 
using routine pharmacovigilance surveillance. 
The MAH considers, in agreement with the PRAC's Rapporteur's opinion, that the 
cumulative evidence is not sufficient to warrant amendment of the product 
informationregarding IgA nephropathy a tpresent, nor to include IgA Nephropathy 
to the list of safety concerns in the risk management plan for elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran. 

Public health impact Independent of vaccination, IgA Nephropa thy is the most common ca use of the 
primary glomerulardiseases andcanleadto end-stage renaldisease (ESRD) [1 00]. 
Half of patients with IgANephropathymay progress to ESRD within 25 years of 
the disease. Overall, 76 IgAnephropathycumulative reports following vaccination 
with elasomeran, elasomeran/imelasomeranor elasomeran/davesomeran represent 
an extremely rare occurrence, with a reportingrateof <I case per I O  million doses 
administered. 

Missing infQl"D\Jti'Qn Vie .�� P,regnanc;y Jnd WbJle ]Jreast-,¥ee��g 
Evidence source Use of Modema COVID-1 9  vaccines during pregnancy is an area of missing 

information in the RMP; no CTs were conducted among pregnant women. Animal 
studies do not indicate direct or indirect harmful effects with respect to pregnancy, 
embryo/fetal development., parturition, or postnatal development Since COVID-19 
vaccines became available, many countries have adopted recommendations for 
vaccination during pregnancy to prevent severe COVID-1 9 disease and rehted 
complications in this population. There have been no specific safety concerns 
identified for COVID maternal immunization. Epidemiological studies have not 
indicated any increased risk of adverse perinatal outcomes including spontaneous 
abortion, preterm birth, small for GA birth, stillbirth, or neonatal intensive care 
admission after COVID-1 9  vaccination during pregnancy. 
More specifically, a case-control study case-control study from Norwegian registries 
of 1 3  956 women with ongoing pregnancies (958 vaccinated) found adjusted odds 
ratios of0.9 1 (0.75 to 1 . 1 0) forCOVID-1 9  vaccination in the previous three weeks 
following a spontaneous abortion and 0.81  (0.69 to 0 .95) for vaccination in the 
previous five weeks, showing no risk of early pregnancy loss after COVID-19 
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vaccination. 
Another important perinatal outcome of interest after maternal vaccination is risk of 
fetal anomalies. Given the importance of timing in pregnancy and risk of fetal 
anomalies, a large cohort studyevaluated theassociationofCOVID-19 vaccinafun 
during early pregnancy with risk of congenital fetal anomalies and found no 
difference in incidence of congenital anomalies among people who received at least 
one dose of COVID-19  vaccine versus unvaccinated people. Importantly, after 
controlforpotentialconfowders suchashemoglobin Alc level in the first trimester 
and age at delivery, vaccination within the highest risk period forteratogenicitywas 
not associated with presence of congenital anomalies identified by ultrasonography 
(adjusted odds ratio 1 .05, CI: 0 .72 to 1 .54). Additional studies have not fowd an 
increased risk of congenital anomalies amongpregnant people receivedCOVID-19 
vaccines including elasomeran during pregnancy. 
There have also not been specific safety concerns identified for vaccinated breast
feeding women and/or their breastfed children. Epidemiological studies have not 
indicatedanyincreasedrisk of side-effects in the mother or the breastfed child after 
vaccination with elasomeran, or decreased milk production. More specifically, a 
large series of 1 7,525 women vaccinated with a COVID-19 vaccine of which 6,815 
were lactating women (2,596 received elasomeran), 7,809 pregnant, and 2,901 
women of reproductive age planning to get pregnant, found that there was no 
difference in rate of AEs by vaccine type across all groups and the AEs were 
transient, mild and consistent with reactogenicity events. 
Regarding the side-effects among infants exposed to breastmilk from mothers ooo 
had been vaccinated with elasomeran, studies show no increased risk in short tenn 
adverse effects. In the large case series by [1 0 1] only 3% and4.4% ofbreastfeeding 
mothers reported to have concerns about the infant after the first dose and second 
dose, respectively. Few infant events are reported; and the most common side-effects 
seen among nursing children are transient, non-serious poor sleep and irritability. 
Regarding impact of vaccination on breastmilk production, most studies have shown 
that only a small percentage of lactating vaccine recipients report a transmt 
reduction in breastmilk production post-vaccination. The literature also demonstrates 
robust secretion and transfer of maternal SARS-CoV-2 antibodies (mainly 
Immwoglobulin (lg) A and IgG) induced by vaccination through breast milk, and 
some studies have showed these antibodies have neutralizing activity indicating 
potential passive protection to the infant, although the effectiveness is not yet 
established. 
During the review period of this PBRER, the MAH received 206 pregnancy cases 
(802 events) with 64 serious cases (2 1 0  serious events) in individuals who received 
or had a medicalhistoryofmaternalexposureto elasomeran. Five (5) cases reported 
a fatal outcome, and 69 cases were medically confirmed. 
A slightly lower proportion (3 1 . 1  %) of cases during the review period were reported 
as "serious" compared to the cumulative period (35.4% ). Among the serious cases, 
there are cases which simply report "maternal exposure during pregnancy'' in 
addition to known reactogenicity events and are reported as "serious" cases; See 
below in "Serious and Fatal Cases and Serious Pregnancy-related Events 
Elasomeran." Serious cases should be interpreted with caution as many do not meet 
the true definition of"serious" (death, life-threatening, hospitalization, etc.) in part 
due to a bias from self-reported seriousness classification in some countries, and in 
part due to some regulatory authorities' coding all events as serious in a given serous 
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case. 
The majority(73 .0%) ofpregnancy-specific cases occurredin the 25 to 39-yearage 
group which is consistent with typical childbearing age and what has been seen in 

previous review periods. 
The most frequently reported PTs during the reporting period were reactogenicity 
events, consistent with the product safety profile and similar between the reporting 
period and the cumulative period. 
During the review period, 5 pregnancy cases were coded as fatal in individuals who 
received or had a medical history of maternal exposure to elasomeran. No safety 
concerns were identified from the review of serious and fatal cases received during 
the reporting period for the pregnancy subpopulation. 
During the review period, 1 0  serious pregnancy cases with a medical history of 
maternal exposure to elasomeran reported spontaneous abortion with 1 1  serious 
events. Of the 1 0  cases, 3 cases were medically confirmed, and no cases were coded 
as fatal. 
During the reporting period, 4 pregnancy cases that reported stillbirth were identiful 
through medicalreviewof cases that were coded as "fetal death" and/or"stillbirth." 
Overall, cases of stillbirth and spontaneous abortion received during the reporting 
period were similar to the cumulative periodandno safety concerns were identified. 
During the review period, there were no pregnancy cases reporting events of 
myocarditis and/or pericarditis after receipt of elasomeran. 
During the reporting period, the pattern of the reports remained generally consistent 
when compared with the cumulative data. Review of serious pregnancy-spec:ifu 
events and non-pregnancy-specific events during the review period did not identify 
any safety concerns. Overall, cases of pregnancy-specific complications are 
tern porally related with the administration of elasomeran, ela someran/im elasomeran 
and ela someran/ da vesomeran. 
Reported cases reflect obstetric events observed after administration of elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. Pregnancy-specific reports 
had limited information about past medical and obstetric history, GA at time of 
vaccination, onset of AE, diagnostics, treatment and/or outcome. Where data were 
available, noted confounding factors for spontaneous abortion/fetal deaths and 
complications of pregnancy included advanced maternal age, concomitant 
medications, comorbidities (such as hypothyroidism), previous relevant obstetli: 
history, and congenital anomalies which predated the vaccination. 
Spontaneous abortion was the most frequently reported pregnancy-specific event; 
however, this is a relatively common occurrence in pregnancy, and no clear TIO 
clusterwa s identified. During the review period there were 5 cases reporting stillbirth 
(4 cases following vaccination with elasomeran and 1 case following a booster dose 
of elasomeran/imelasomeran). Considering that some cases had clear alternate 
etiologies, there is an absence of a clear TTO cluster, and published articles/ studies 
thus far do not demonstrate evidence of an increased risk of stillbirth after COVID 
vaccination. There is insufficient evidence to support a causal relationship between 
elasomeran-containing vaccines and stillbirth. 
The MAH will continue to review and evaluate cases of spontaneous abortion, fetal 
death and stillbirth, using routine surveillance as well as PASS. 
Review of the 1 7  cases reporting congenital anomalies ( 15  cases following 
vaccination with elasomeran and 2 cases following a booster dose of 

Confidential: Property of ModernaTx, Inc 222 



SPIKEV AX™ (mRNA-1273 ; elasomeran); 
SPIKEVAX Bivalent.2 14 Original/BA. I ™ (mRNA-1273.2 14; 
elasomeran/imelasomeran) and 
SPIKEV AX Bivalent.222 Original/BA.4/5™ (mRNA-1273 .222; 
elasomeran/ da vesomeran) 1 8  Dec 2022 to 1 7  Jun 2023 

Page 223 of 526 PBRER No. 5  

elasomeran/imelasomeran) during the reporting period did not identify any patterns 
or evidence of increased risk of congenital anomalies associated with maternal 
immunization with elasomeran-containing vaccines. 
Review of 6 serious cases received during the reporting period concerning children 
under6 years ofage who were exposed during gestation did notidentifyanyunusual 
pa ttems or safety concerns. There were2 pregnancy-related cases among adolescents 
received during the reporting period Also, there continues to be a decreasing number 
of pregnancy-related cases following receipt of three or more doses of elasomeran 
(40 pregnancycasesreportingreceiptofthree or more doses of elasomeran). Overall, 
based on current available information there are no unusual patterns or pregnancy
related safety concerns identified among these subpopulations. 
Duringthe reportingperiod, the MAHreceived 39pregnancycasesreportingevents 
after an exposure to a BD of elasomeran bivalent vaccines [25 cases reported an event 
after elasomeran/imelasomeran, and 14 cases reported an event after 
elasomeran/davesomeran]. Most events reflect expected reactogenicity. The most 
frequently reported pregnancy-specific event was "Maternal exposure during 
pregnancy." However, during this review period, the MAH received the first reports 
indicating pregnancy-specific adverse events/outcomes for 
elasomeran/imelasomeran. These events mark the first cases of fetal death or 
stillbirth and congenital anomaly associated with ma temal exposure to a mother 
vaccinated with a BD of elasomeran/imelasomemn. No unusual patterns or 
pregnancy-specific safety concerns have been identified; MAH will continue to 
review cases that received the bivalent vaccines using routine surveillance. 
In-depth litera turereviews perfonnedhave not identified any safety concerns for the 
use of elasomeranduringpregnancy. Thus far,publishedliterature has not identifi:d 
any evidence of an increased risk of pregnancy, fetal or neonatal complicatims 
related to maternal immunization with elasomeran-containing vaccines. 
Furthermore, published literature have reported that there is transfer of ma temal 
antibodies, reduction in COVID-1 9  in vaccinated pregnant women and early 
evidence that infants benefit from passive protection from SARS-CoV-2 infectbn 
and severe disease following ma temal COVID-1 9  vaccination. This is 
acknowledgment that COVID-19 may be more serious and cause complications for 
both the mother and the fetus and published literature supports the favombe 
benefit/risk profile of maternal immunization with elasomeran-containingvaccines. 
Data continues to provide supporting evidence for the use of elasomemn-containing 
vaccines before and during pregnancy. 
After careful review of all new safety data received during the reporting period for 
the safety topic of Use in Pregnancy, the benefit-risk profile forelasomeranremains 
favorable. 
During the reporting period, the MAH received 53 lactation cases, of which 4 cases 
were among children under 6 years of age with exposure to elasomemn, 
elasomeran/imelasomemn and elasomemn/davesomeran via breastmilk. There were 
no reported fatalities. While vaccination can induce cytokines, which can be pa� 
via breast milk, vaccination while breastfeeding has not been linked to AEs in infants. 
In fact, women with feverand illness are encouraged to continue breastfeeding given 
the positive impact of the transfer of antibodies, which has also been reported for 
COVID vaccines, as well as to support infant nutritional needs. 
There were no lactation cases reported among the 12-17 age group during this 
reporting period and there were 5 lactation cases reporting receipt of third or 
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Anticipated 
risk/consequence of the 
missing information 

Missing information 

Evidence source 

subsequent doses, with60.0%reportinga lactation-specific event Among the serous 
lactation-specific events, therewa s no clustering by dose or TTO and no concerning 
patterns or notable trends of events reported were identified Reported events were 
mild and transient. The pattern of reports remained generally consistent during the 
reporting period when compared with the cumulative data. No new safety concerns 
were identified. 
Where duration and outcome are available,manyofthe events occurwithin 2 days 
after vaccination, and most events were mild/moderate, transient events where 
information is available. Both in the GSDB and in the literature, reports of changes 
in milk production, infant irritability, decreased feeding, sleepiness/sloop 
disturbance, vomiting, diarrhea, and pyrexia are consistent with the safety profoo of 
elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran or what is 
expected in the general population. 
After careful review of all new safety data received during the reporting period for 
the safety topic of Use while Breastfeeding, the benefit-risk profile for elasomeran 
remains favorable. 
Targeted populations of the indication will include women of childbearing 
potential, thus, the use of elasomeran in pregnant and breastfeeding women may 
happen. Pregnancy outcome data will be collected in enhanced pharmacovigilance. 
Two observational cohort pregnancy studies (mRNA-1273-P905 andmRNA-l 273-
P9 1 9, see Section 8) will inform on the risk of adverse outcome in women who 
were exposed to elasomeran during pregnancy. 
Based on the analysis of all the safety data receivedduringthe reporting period, the 
MAH considers that cases included underthe safety topic of Pregnancy reported in 
temporal association with the administration of elasomeran, 
ela someran/imelasomeran, ela someran/davesomeran did notra ise any safety issue 
of concern and the information provided does not support evidence of causality 
between elasomeran, elasomeran/imelasomeran, elasomeran/davesomeran 
exposure. The MAH will continue to monitor events for pregnancy using routine 
surveillance. The benefit-risk evaluation remains positive. 
Based on the analysis of all the safety data received during the reporting period, the 
MAH considers that cases included under the medical topic of Use while 
Breastfeeding reported in temporal association with the administration of 
elasomeran, elasomeran/imelasomeran, elasomeran/davesomerandid not raise any 
safety issue of concern and the information provided does not support evidence of 
causality between ela someran, ela someran/imelasomeran, ela someran/ davesomeran 
exposure. The MAH will continue to monitor events associated with breastfeeding 
women who receive elasomeran-containing vaccines and their children who are 
exposed to these vaccines through breast milk. The benefit-risk evaluation for this 
sub-population continues to remain positive. 

Long-Term Safety 

Per protocols, the clinical development program has a safety follow-up period of 12 
months in the ongoing Phase 1 study 20-0003, Phase 2a Study mRNA-1273-P201 
and, 24 months in the Phase 3 study mRNA-1273-P301.  In the Phase 3 Study 
mRNA-1273-P301 the safety follow-up is based on a mediandurationoffollow-up 
afterthe second injection to the data cut-offfordatabaselock (including Part A and 
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Missing information Long-Term Safety 
PartB)was 1 83°days (range: 1 to2 18 days), orapproximately 6months. The follow-
up time is through Day 209 for the Phase 1 study DMID 20-0003 and through at btst 
1 80 days (6 months) after the most recent injection (Day 209) for the 555/600 
(92.5%)participants whohadnotdiscontinuedfrom the study before Day209 in the 
Phase 2a Study mRNA-1 273-P20 1 . 
Study mRNA-12 73-P904, the EU PASS, aims to carry out signal detection followed, 
if necessary, by safety evaluation ofidentified po&<lible signals ofModerna vaccines 
targeting SARS-Co V-2 using routinely collected health data in secondaty automated 
electronic data sources covering all or portions of the populations in Denmark, Italy, 
Norway, Spain, and the UK. The studypopulationincludesallpersons with areconl 
of at least one dose ofModerna vaccines targeting SARS-CoV-2 in each database 
between 06 Jan 202 1 and 3 1  Dec 2022 and members of the database source 
population selected for each study design, including persons providing histoti:al 
rates. The final data extraction is planned for 3 1  Mar 2023 . 
Further, long-term outcomes of myocarditis following vaccination will be 
characterized in studies mRNA-1273-P910 and mRNA-1273-P91 1  (see Section 8). 

Anticipated The long-term safety profile continues to be characterized through continued trial 
risk/ consequence of the follow-up, active surveillance for safety, a European post-authorization safety study, 
missing information and routine pharmacovigilance. 

Missing infonnation Use in Immunocompromised subjects (Safety concern in PBRER only) 
Evidence source The MAH has been monitoring the safety profile in the subpopuhtim 

Immllilocompromised and/or Immllilosuppressed individuals through routine 
pharmacovigilance. No significant safety concerns have been identified in the literature to 
date. Colllltries haveamended/approved an additionalprimaryseries dose (3rdDoselD>se 
3) in immunocompromised patients to achieve an adequate, more robustimmlllle response. 
Furthermore, countries are recommending a booster dose (Dose 4) and a second/ third 
booster (Dose 5,  for example, as authorized and recommended in the United States on29 
Mar 2022) after the three dose priming series in immunocompromised individuak, 
especially now with the bivalent vaccines. The third dose of elasomeranrecommendedfor 
immunocompromised patients is 1 00 ug dose, whereas the booster (either 4th dose for 
immunocompromised, or 3rd dose for the general population) is a 50 ug dose. 
Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/00010897 /202212, received after the DLP of this PBRER) the final 
recommendation regarding removal of Use in immllllocompromised subjects as Missing 
Information from the EURMP, was endorsed, and "the PRAC Rapporteurconsidersthat 
there is sufficient evidence to conclude that the gaps in knowledge regarding the safety of 
Spikevax when used in immunocompromised individuals have been adequately filled and 
can no longer be considered an area of missing information. Removal of 'use in 
immunocompromised subjects 'from the RMP is endorsed. 
Regardless of the removalofthesafety concern in theRMP, continuedmonitoringthrough 
routine pharmacovigilance as well as in the ongoing additional pharmarovigilance 
activities P304, P903 and P904 is warranted, as proposed by the MAH 
Regarding the effectiveness in immunorompromisedsubjects, the studies P304 andP901 
are ongoing and will remain in the pharmacovigilance plan." 
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Missing information 

Anticipated 
risk/consequence of 
the missing 
information 

Use in lmmunocompromised subjects (Safety concern in PBRER only) 
As per request from the PRAC "the topic of use in immunocompromised subjects shall 
remain in the PSUR list of safety concerns andanevaluationof new information on these 
topics is required with future PSUR." 
As of the DLP date of this PBRER, the review of post-approval/ElJA data has not 
identified any patterns or specific safety concerns in immunocompromised individuak 
Manyofthe serious events and fatalities that were temporally associated with vaccinatim 
were confounded or caused by underlying serious medical conditions. Overall, the general 
pattern of commonly reportedAEs in those considered immunocompromised indiviluals 
is comparable to the general population. 
Evaluation showed that the top five most frequently reported AEs in the 
imm unocompromised population were representative of expectedreactogenicity and� 
consistent with those seen in the general population. There were no clustering or trends 
observedafterany dose. The pattern of events observed with elasomeran/imelasomeranor 
elasomeran/davesomeran compared to elasomeran in this population was generally 
similar. Epidemiological studies have not indicated any significantly increased risk of 
side-effects in immunocompromised individuals after vaccination with elasomeran
containing vaccines. Furthennore, they have indicated that the safety/tolerability profre 
in those individuals studied is consistent with that observed in general populations. 
During the review period, there were no cases reported in immunocompromisedchildren 
or adolescent subpopulations. Review of cumulative cases for these subpopulations have 
not revealed any new or unusual pattern of events or safety concerns. 
Cases with a fatal outcome in immunocompromised individuals during the reporting 
period ( 1 . 1  % ) were strongly confounded by multiple co morbidities and the advanced a� 
in the elderly, that provided alternate etiology. 
After careful review of all new safety data received during the reporting period for the 
safety topic of Use in Immunocompromised individuals, the benefit-risk profile for 
elasomeran remains favorable. 
The Spikevax SmPC section 4.4 was updated to reflect that the use of elasomeran
containing vaccines in immunocompromised individuals is no longer a missing 
information, and no risk is associated with the use of elasomeran-containing vaccines in 
this population. 

Missing information Use in Frail Subjects with Unstable Health Conditions and Comorbidities (e.g., 
chronic obstructive pulmonary disease (COPD), diabetes, chronic neurological 
disease, cardiovascular disorders) (Safety concern in PBRER only) 

Evidence source Frail patients are considered at higher risk of complications due to corona virus disease 
20 1 9  (COVID-19) infection including hospitalizations and deaths; andforthis reason, are 
prioritized candidates for vaccination. Since frail subjects with unstable health conditi>ns 
and comorbidities were excluded from the registration trials, ModernaTx, Inc. is 
characterizing safety through post-marketing routine monitoring of AEs in this specitl 
subpopulation. Frailty refers to a state of vulnerability to stressors characterized by a 
decreased physiological reserve, resulting in poor health outcomes compared to 
individuals of the same chronological age. 
Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897 /202212, received after the DLP of this PBRER) the final 
recommendation regarding removal of use in Frail Subjects with Unstable Health 
Conditions and Comorbidities (e.g., chronic obstructive pulmonarv disease (COPD1 
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Missing information 

Anticipated 
risk/consequence of 
the missing 
information 

Missing information 

Evidence source 

Use in Frail Subjects with Unstable Health Conditions and Comorbidities (e.g., 
chronic obstructive pulmonary disease (COPD), diabetes, chronic neurological 
disease, cardiovascular disorders) (Safety concern in PBRER only) 
diabetes, chronic neurological disease, cardiovascular disorders) as Missing Infonnafun 
from theEURMP, was endorsed. As per request from thePRAC "the topic of use in Frail 
Subjects with Unstable Health C01ulitions a,ul Comorbidities (e.g., chronic obstructive 
pulmonary disease (COPD), diabetes, chronic neurological disease, cardiovascular 
disorders) shall remain in the PSUR list of safety concerns and an evaluation of new 
information on these topics is required with future PSUR.". 
As of the DLP of this PBRER, the review ofpost-approval/EUA data has not ident:ifixl 
any patterns or specific safety concerns in frail individuals. Many of the serious events and 
fatalities thatwere temporally associated with vaccination were confounded or caused by 
underlying serious medical conditions. Overall, the general pattern of commonly reported 
AEs in those considered frail individuals or with unstable health conditions and 
comorbidities is comparable to the general population. 
Evaluation showed that the most frequently reported AEs in the frail population were 
representative of expected reactogenicity and were consistent with those seen in the 
general population. There were no clustering or trends observed after any dose. The pattern. 
of events observed with elasomeran/imelasomeranorelasomeran/davesomerancompared 
to elasomeran in this population was generally similar. Epidemiological studies have not 
indicated any significantly increased risk of side-effects in frail individuals after 
vaccination with elasomeran. Furthermore, they have indicated that the safety/tolerability 
profile in those individuals studiedis consistentwith thatobservedin general populations. 
The few cases reported in frail children and adolescent subpopulations did not reveal any 
new or unusual pattern of events or safety concern. 
Cases with fatal outcome in the frail subpopulation in the reporting period (3 .2%) were 
strongly confounded by multiple co morbidities and the advanced age in the elderly, that 
provided alternate etiology. 
Evaluation of the data during this reporting period did not provide any new safety 
information that would suggest a possible association between the evaluated events and 
administration of ela someran, ela someran/imelasomeran, and elasomeran/ davesomeran in 
frail subpopulation. Information presented in those reports does not differ from the known 
safety profile of elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. 
There was no published clinical literature that described new and potentially important 
safety information on the safety profile of elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran in frail subpopulation. 
Based on the analysis of all the safety data receivedduringthereportingperiod, the MAH 
considers that cases included under the medical topic of Frail, reported in temporal 
association with the administration of elasomeran, elasomeran/imehsomeran, 
elasomeran/davesomeran did not raise any new safety concern. 
The MAH will continue to monitor events for Frail using routine surveillance. The benefit
risk evaluation remains positive. 

Use in Subjects with Autoimmune or Inflammatory Disorders (Safety concern in 
PBRER only) 
Because there was limited data from CTs on the use of elasomeran in individuals with 
AI/ID, the MAH has been closely monitoring the safety profile of elasomeran in this 
population through routine Pharmacovigilance. 
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Missing information Use in Subjects with Autoimmune or Inflammatory Disorders (Safety concern in 
PBRER only) 

Anticipated 
risk/consequence of 
the missing 
information 

Ongoing review of the literature finds articles that primarily discuss the decreased 
immunogenicity/ effectiveness of the vaccine in AI/ID population, the waning 
effectiveness of the vaccine overtime, the potential benefit of boosters, including bivaent 
boosters in the context of the Omicron variant and subvariants, and recommendafons for 
immunosuppressant regime management in the context of vaccination. No significant 
safety concerns have been identified in the literature to date. Countries have 
amended/approved an additional primary series dose (3rd Dose/Dose 3) in MedHxAI/ID 
patients to achieve an adequate, more robust immune response to vaccinatims. 
Furthermore, countries are recommending a BD (Dose 4) and a second/third booster(IX>se 
5, forexamp le, as authorized and recommended in the United States on 29 Mar 2022) after 
the three dose priming series in individuals with MedHx of AI/ID, especially now with the 
bivalentvaccines. The third dose of elasomeranrecommendedin individuals with known 
MedHx of AI/ID is 1 00 mcg dose, whereas the booster (either 4th dose for indiviiual, 
with AI/ID, or 3rd dose for the general population) is a 50 mcg dose. 
Thus far, there have beenno specific safety concerns for individuals with MedHxofAI/ID. 
Epidemiological studies have notindicatedanysignificantlyincreased risk of side-effects 
in individuals with AI/ID after vaccination with ela someran and have indicated that the 
safety/tolerability profile in those individuals studied is consistent with that observed in 
genera 1 population receiving elasomeran. 
Based on the final assessment report for PBRER#4 (Procedure no.: 
EMEA/H/C/PSUSA/0001 0897 /202212, received after the DLP of this PBRER) the final 
recommendationregardingremovalofUse in Subjects with Autoimmune or ln:fhmmatory 
Disorders as Missing Information from the EU RMP, was endorsed As per request from 
the PRAC "the topic ofUse in Subjects withAutoimmuneor Inflammatory Disorders shall 
remain in thePSURlistofsafetyconcernsand anevaluationofnewinformationon these 
topics is required with future PSUR.". 
Based on the analysis ofallthesafetydata available as ofl 7 Jun2023, the MAHconsiiers 
the cases ofMedHx AI/ID to be consistent with the known safetyprofile of elasomeran, 
elasomeran/imelasomeran, and ela someran/davesomeran, and the benefits for ela&m1eran 
far outweigh any possible vaccine-associated risks. 
Relevant literature findings to support the reporting period discuss the acceptable safety 
and benefit/risk profile of COVID vaccination among individuals with AI/ID. No new 
safety concerns were identified in the literature review concerning elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. 
In AI/ID patients with disease flares, there is a natural waxing and waning course, and 
there are norelia ble referenced data on the background rates of respective flares especitlly 
given the number of various AI/ID diseases and how to accurately measure a flare. The 
identified flare cases did not demonstrate a safety concern for this reporting period There 
have been reports of flares after many vaccines, including various COVID vaccines. Both 
health care providers and patients acknowledge the potential risk of flares after any 
vaccination, yet flares are not specifically descnbedin any vaccine labels. At present, the 
global consensus is that the benefit of vaccination outweighs the potential risks of fhres 
but should be discussed between patient and HCP. 
Thus far, there have been no specific safety concerns identified for individuals with AI/ID. 
Epidemiological studies have notindicatedanysignificantlyincreased risk of side-effects 
in individuals with AI/ID after vaccination with elasomeran, elasomeran/imela&m1eran 
and elasomeran/davesomeran. Epidemiological studies have indicated that the 
safety/tolerability profile in those individuals studied is consistent with that observed in 
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Missing information Use in Subjects with Autoimmune or Inflammatory Disorders (Safety concern in 
PBRER only) 
general populations . .  elasomeran, elasomeran/imelasomeran and rece1vmg 
elasomeran/ da vesomeran. 
For the fatal AI/ID cases, common comorbid conditions such as hypertension, Type 2 
diabetes mellitus, COPD, arteriolosclerosis, hyperlipidemia, and chronic kidney disease 
are similar to those reported in the general population fatal reports. 
The MAH will continue to monitor events for AI/ID subjects using routine surveillance. 
The benefit-risk evaluation remains positive. 

Missing Information I Interactions with other vaccines 
Based on the final assessment report for PBRER #4 (Procedure no.: EMEA/H/C/PSUSA/0001 0897 /2022 12,  
received afterthe DLP ofthis PBRER)the final recommendation regarding removal of lnteraction with other 
vaccines as Missing Information from the EURMP, was endorsed, andthat"basedon the cumulative evidence, 
the knowledge gaps regarding this area of missing information have been filled and interaction with other 
vaccines has not been shown to constitute an important risk. Therefore, it is no longer considered important in 
the contextoftheRMPandthePBRER. It should be removed from the PBRER list of safety concerns and an 
evaluation of new information on this topic in future PBRERs is not expected.". 

16.5. Effectiveness of Risk Minimization (if applicable) 

There are no additional risk minimization measures m place for elasomeran, 
elasomeran/imelasomeran and elasomeran/davesomeran. 

17. BENEFIT EVALUATION 

17.1 . Important Baseline Efficacy and Effectiveness Information 

Epidemiology and Natural History of COVID-19 disease 

Coronaviruses (Co Vs) are a large family of viruses that cause illness ranging from the common 
cold to more severe diseases, such as Middle East respiratory syndrome (MERS-Co V) and severe 
acute respiratory syndrome (SARS-Co V). Corona viruses infect humans, other mammals, and 
avian species, including livestock and companion animals. Four Co Vs are causes of the common 
cold and represent the only significant Co Vs to infect humans prior to the 2 1 st century. Before 
20 19 ,  novel coronaviruses had resulted in two major respiratory illness outbreaks during the 2 1st 

century: SARS, which occurred during 2002--04; and Middle East respiratory syndrome (MERS), 
which began in 20 12 [ 1 02]. 

An outbreak of the CoV disease (COVID-1 9) caused by the 2019  novel CoV (20 1 9-nCoV, later 
designated SARS-Co V-2) began in Wuhan, Hubei Province, China in Dec 20 1 9, and has spread 
globally [ 1 03] [1 04] . The WHO declared COVID-19  a pandemic on 1 1  Mar 2020; however, by 
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that time, there was already widespread community transmission in many locations. As of 1 1  Jun 
2023 , over 7 67 million confirmed cases and 6.9 million deaths have been attributed to the COVID-
1 9  pandemic globally [1 05] .  Widespread community transmission of SARS-CoV-2 has been 
reported in all WHO regions [ 1 03]  [ 1 04]. 

Globally, nearly 1 .5 million new cases and 7300 deaths were reported between 15 May 2023 to 
1 1  Jun 2023 . At the regional level, all six WHO regions reported decreases in cases and deaths. 
Reported cases are not an accurate representation of infection rates due to the reductions in testing 
and due to continued reductions in reporting globally. During this 28-day period, only 59% (139 
of 234) of countries and territories reported cases- a  proportion that has been consistently declining 
since mid-2022. As of 1 1  Jun 2023 , over 7 67 million confirmed cases and over 6.9 million dea1hs 
have been reported globally [ 1 05] .  

Evidence suggests that SARS-Co V-2 is transmitted via exposure to infectious respiratory fluids in 
three principal ways: 1 )  inhalation ofrespiratory droplets and aerosol particles; 2) deposition of 
respiratory droplets and aerosol particles on mucous membranes in the mouth, nose, or eye by 
direct splashes and/or sprays; and, 3)  touching mucous membranes with hands that have been 
soiled either directly by respiratory fluids or indirectly by touching surfaces with virus on them 
[ 1 06]. Transmission ofSARS-CoV-2 from asymptomatic or pre-symptomatic individuals has also 
been documented and may account for an estimated 59% of transmission [ 1 07]. Common 
symptoms of COVID-1 9  include fever and cough, shortness of breath or difficulty breathing, 
muscle aches, chills, sore throat, headache, and loss of taste or smell. Individuals at highest risk of 
severe COVID-1 9  are older adults (2:: 65 years old) and people of any age who have certain 
underlying medical conditions, such as cancer, chronic kidney disease, chronic lung diseases, 
dementia or other neurological conditions, diabetes, Down syndrome, heart conditions, human 
immunodeficiency virus (HIV) infection, immunocompromised state, liver disease, obesity, 
pregnancy, sickle cell disease, SOT, and stroke or cerebrovascular disease [ 1 08] .  Smokers and 
individuals with substance use disorders are also at increased risk for severe COVID-1 9  [1 08] .  

Most individuals with COVID-1 9  have mild symptoms or moderate illness. Approximately 10% 
to 1 5% of COVID-1 9  cases progress to severe disease, and approximately 5% become critically 
ill. Long-term sequelae in COVID-19 patients with persistent symptoms after recovery from acute 
COVID-1 9  have been reported. Fatigue, dyspnea, joint pain, chest pain, and neuropsychiatric 
symptoms have been reported as common and persistent sequelae [ 1 09] [ 1 1 0] .  Myocardial injmy 
has reported among patients with severe COVID-1 9  [ 1 1 1 ] . Additionally, some patients develop 
serious medical complications such as myocardial inflammation, ventricular dysfunction, 
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pulmonary function abnormalities, and acute kidney injury [ 1 1 2] [ 1 1 3 ]  [ 1 14] [ 1 1 5] [ 1 1 6] .  While 
more serious long-term health complications appear to be less common, they have individual, 
global health, and severe socioeconomic consequences. 

Like all RNA viruses, SARS-Co V-2 is prone to mutation. Multiple viral variants have been 
detected, most of which appear to have little if any biological significance. However, a small 
number of 'variants of concern' (VOC) appear to influence SARS-Co V-2 transmissibility and 
possibly also host immune responses. Since the outbreak of the COVID-1 9 caused by the 2019 
novel Co V began in Wuhan, in Dec 20 1 9, the WHO proposed labels for global COVID-1 9 VOC 
and variants of interest (VOi) [ 1 1 7] .  According to WHO, currently circulating VOC is the Omicron 
variant. Delta was originally documented in Oct 2020 in India and Omicron first documented in 
various countries in Nov 202 1 .  

Among the 1 5  EU/EBA countries with an acceptable sequencing volume in the period from 
1 3  May 2022 to 12  Jun 2022, the Omicron VOC remains the dominant variant circulating globally, 
accounting for 97% of sequences reported. Among Omicron lineages submitted, BA.2 represents 
39%, while BA.2 . 12 . 1  represents 28%, BA.5 represents 6%, and BA.4 represents 3%. For 
epidemiological week 20 (1 5 May 2022 to 2 1  May 2022) and week 2 1  (22 May 2022 to 
28 May 2022), there was a 4% decline in the number of BA.2 sequences, while there were 
increases of 4%, 3%, and 2% in BA.5,  BA.2. 1 2. 1 ,  and BA.4 sequences respectively. 

The WHO current VOC are the Omicron subvariants. There are currently no circulating VOi listed 
by WHO; however, the European Center for Disease Prevention and Control lists BA.2.  75 and its 
sub-lineages, BQ. l ,  XBB and its sub-lineages (excluding XBBl .5 and its sub lineages), XBB.1 .5 
as VOi as of 26 Jan 2023 [ 1 1 8] .  Among the nine countries (Austria, Denmark, France, Germany, 
Italy, Latvia, Luxembourg, the Netherlands, and Sweden) with an adequate volume of sequencing 
or genotyping for weeks 1 to 2 (2 to 1 5  Jan 2023 ), the estimated distribution ofVOC or VOi ranged 
from 48 .4-76.0% in seven countries for BQ. l ,  1 1 .3-76.9% in nine countries for BA.5,  6.6-27.8% 
in eight countries for BA.2.75, 1 .4-5.6% in six countries for XBB.1 .5, 0.9-6.5% in seven countries 
for XBB, 0 .3 - 1 5 .3% in eight countries for BA.2, and 0. 1 -0.9% in eight countries for BA.4 [ 1 1 9] .  

In light of the widespread transmission of the Omicron VOC across the globe and the subsequent 
expected increased viral diversity, WHO has added a new category to its variant tracking system, 
termed "Omicron subvariants under monitoring" to signal to public HAs globally, which VOC 
lineages may require prioritized attention and monitoring. According to WHO, the main objective 
of this category is to investigate if these lineages may pose an additional threat to global public 
health as compared to other circulating viruses. 
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The general consensus reached amongst the regulators was aligned with WHO recommendation 
that an inclusion of an antigenically distinct variant, primarily Omicron (but to a lesser extent, 
Beta) should be considered as an additional component for a modified variant vaccine to be used 
going forward. The bivalent approach was favored over the monovalent approach however, a 
monovalent Omicron could also be considered. 

At the request of FDA, based on the outcome of the 28 Jun 2022 Vaccines and Related Biological 
Products Advisory Committee (VRBPAC), the MAH developed a modified, bivalent booster; 
elasomeran/davesomeran (also referred to as ".222") vaccine, based on the addition of Omicron 
BA.4/BA.5 sub lineage in combination with the prototype ancestral strain, 25 µg each, 50 µg total 
The bivalent elasomeran/davesomeran (Original/ Omicron BA.4/BA.5) produce immune 
responses not only to the Omicron BA.4/BA.5 subvariant, but also to a variety of other variants, 
including a robust response to the original strain. The immune response generated by the bivalent 
mRNA boosters against the Omicron BA.4/BA.5 subvariant as well as the more recent BQ. 1 . 1 ,  
and XBB subvariants is better than that observed with the original monovalent vaccine. 

As of 03 Mar 2023, ECDC has de-escalated BA.2, BA.4 and BA.5 from its list of SARS-Co V-2 
VOC, as these parental lineages are no longer circulating. ECDC will continue to categorize and 
report on specific SARS-Co V-2 sub-lineages in circulation that are relevantto the epidemiological 
situation. These additional variants of SARS-Co V-2 have been de-escalated based on at least one 
the following criteria: ( 1 )  the variant is no longer circulating, (2) the variant has been circulating 
for a long time without any impact on the overall epidemiological situation, (3) scientific evidence 
demonstrates that the variant is not associated with any concerning properties. 

As of 1 7 Jun 2023, previously circulating VOCs and current Omicron subvariants under 
monitoring [ 1 1 7] are presented in Table 1 7  . 1  and Table 1 7  .2: 

Table 17.1 Previously circulating Variants of Concerns 

Pango GISAID 
Next Additional amino Earliest 

Date of 
WHOlabel strain acid documented 

lineages* clade 
clade changes monitored" samples 

designation 

+S:484K 
United 

Alpha B . 1 . 1 .7 GRY 201 (Vl) Kingdom, 1 8  Dec 2020 +S:452R Sep 2020 
B . 1 .35 1  South Africa , Beta B . 1 .3512 GH/50 1Y.V2 20H (V2) +S:L18F 1 8  Dec 2020 
B . 1 .3513 May 2020 

P.1 Brazil, Gamma P.1 . 1 GR/50 1Y.V3 20J (V3) +S:68 1H Nov 2020 1 1  Jan 202 1 
P.1 .2 
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Pango GISAID Next Additional amino Earliest Date of WHOlabel strain acid documented lineages* clade clade changes monitored' samples designation 

P.1 .4 
P.1 .6 
P.1 .7 
B . 1 .6 172 
AY. 1 VOi: 04 Apr 

Delta AY.2 G/478K.Vl 2 1A  +S:417N India, 202 1 

AY.3 Oct 2020 voe: 

AY.3 .1  
1 1  May 2021 

2 1 K, 2 1L  
VUM: 24 

+S:R346K Multiple Nov 202 1 
Omicron • B . 1 . 1529 GRA/484A 2 1M, +S:L452X countries, Nov 

22A, 22B, 
+S:F486V 2021 voe: 26 22e, 22D Nov 202 1 

•includes all descendent lineages . 

Table 17.2 Omicron subvariants under monitoring 

Pango GISAID Next Relationship to Spike genetic features Earliest 
lineage# (+ clade strain circulating documented 
mutation) voe lineages samples 

BF.7* GRA 22B BA.5 sub BA.5 + S:R346T 24 Jan 2022 lineage 

BQ. 1$  GRA 22E BA.5 sub BQ.1 and BQ.1 . 1 :  BA.5 + 07 Feb 2022 lineage S:R346T, S:K444T, S:N460K 
BA.2.75 :  BA.2 + S:K147E, 
S:W1 52R, S:F1 57L, S:l2 1 0V, 

BA.2.75§ GRA 22D BA.2 sub S:G257S, S:D339H, S:G446S, 
3 1  Dec 2021 lineage S:N460K, S:Q493R reversion 

eH.1 . 1 :  
BA.2.75 + S:L452R, S:F486S 

Recombinant of 
BA.2+ S:V83A, S:Y144-, 
S:H 146Q, S:Ql 83E, S: V2 13E, 

BA.2.1 0 .1  and S:G252V, S:G339H, S:R346T, 
BA.2.75 sub S:L368I, S:V445P, S:G446S, 

XBBµ 22F lineages, i.e. BJl S:N460K, S:F486S, S:F490S 1 3 Aug2022 
and BM.1 . 1 . 1 ,  
with a 

XBB. 1 .5 :  XBB + S:F486P breakpoint in S1 
(see rapid risk assessment) 

# Includes descendent lineages 
* Additional mutations outside of the spike protein: N: G30-, S33F, ORF9b: M26-, A29I, V30L 
$ additional mutation outside the spike protein: ORFl a: Q556K, L3829F, ORFlb:  Y264H, Ml 1 561, Nl 1 9 1 S, N: E1 36D, ORF9b: 
P l0F 
§ additional mutations outside of the spike protein: ORFl a: S1221L, Pl 640S, N4060S, ORFl b: G662S, E: T l  IA 
µ additional mutations outside of  the spike protein: ORFla: K47R, ORFlb: G662S, S959P, E :  Tl  I A, ORF8 : G8� 
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As of 1 1  Jun 2023 , over 767 million confirmed cases of SARS-Co V-2 and over 6.9 million deaths 
have been reported globally [ 1 05] .  These figures are considered underestimates. As per estimates, 
COVID-1 9  deaths in 202 1 imply a 1 .  7-year reduction in life expectancy at birth and a 1 . 1 -year 
reduction in life expectancy at age 65 for the total US population relative to pre-pandemic levels 
[ 1 20]. Like other respiratory viruses, SARS-CoV-2 spreads efficiently. Indeed, the most recent 
circulating variants, Omicron and its sub lineages, have significantly enhanced transmissibility 
compared with the progenitor SARS-CoV-2 virus that was responsible for the start of the 
pandemic. Continued challenges in achieving global COVID-1 9  vaccine coverage, limitations in 
durability of vaccine protection, and viral evolution all contribute to the ongoing challenges in 
controlling this pandemic. 

Elasomeran, an LNP-encapsulated mRNA vaccine expressing the prefusion stabilized spike 
glycoprotein, is enzymatically manufactured, directs vaccine antigen production in vivo, thus 
avoiding the need for the lengthy processes to optimize the production and in vitro characterization 
of the target antigen as required with traditional vaccines. This approach provides potential 
benefits in terms of reducing time from discovery to production. Additionally, production of the 
antigen in vivo likely mimics the expression of the antigen during the course of a natural infection. 

mRNA does not interact with the genome, is nonreplicating, delivers only the genetic elements 
required for expression of the encoded protein, and is only a transient carrier of information and 
does not persist in the body. 

During translation, mRNA serves as the template for the synthesis of the intended proteins. mRNA 
vaccines targeting SARS-Co V-2 represent the first vaccines employing this technology. They offer 
the potential to vaccinate against any encoded protein antigen with potential use in both 
prophylactic and therapeutic vaccines. 

Modema COVID-19  Vaccine is indicated for active immunization to prevent coronavirus disease 
20 1 9  (COVID-1 9) caused by SARS-CoV-2 in individuals 6 months of age and older. 

Efficacy and immunogenicity against COVID-1 9  disease are currently being evaluated in 
22 ongoing CTs including 1 2  sponsored by ModemaTx, Inc. Primary analysis for efficacy was 
demonstrated in adults 1 8  years and older in Study mRNA-l273-P30 1 .  The primary end point was 
the efficacy of the elasomeran vaccine in preventing a first occurrence of symptomatic COVID-19 
with onset at least 14 days after the second injection in the per protocol population, among 
participants who were seronegative at baseline."COVID-1 9  cases were defined as occurring in 
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participants who had at least two of the following symptoms: fever (temperature 2:'.:38°C), chills, 
myalgia, headache, sore throat, or new olfactory or taste disorder, or as occurring in those who had 
at least one respiratory sign or symptom (including cough, shortness of breath, or clinical or 
radio graphic evidence of pneumonia) and at least one nasopharyngeal swab, nasal swab, or saliva 
sample (or respiratory sample, if the participant was hospitalized) that was positive for 
SARS-Co V-2 by reverse-transcriptase---polymerase chain reaction (RT-PCR) test" [ 1 2 1 ] . Vaccine 
efficacy was assessed in the full analysis population (randomized participants who received at least 
one dose of mRNA-1 273 or placebo), the modified intention-to-treat population (participants in 
the full analysis population who had no immunologic or virologic evidence of COVID-1 9  on day 
1 ,  before the first dose), and the per protocol population (participants in the modified 
intention-to-treat population who received two doses, with no major protocol deviations). 
Participants were evaluated in the treatment groups to which they were assigned. Vaccine efficacy 
was defined as the percentage reduction in the hazard ratio for the primary end point (mRNA-1273 
vs. placebo). A stratified Cox proportional hazards model was used to assess the vaccine efficacy 
of mRNA-1273 as compared with placebo in terms of the percentage hazard reduction [ 12 1 ] . 

The primary efficacy endpoint in Study mRNA-1 273-P301 was met, elasomeran preven1ed 
COVID-1 9 starting 14  days afterthe second injection of vaccine, based on a totalof95 adjudica1ed 
cases accrued (5 cases in the elasomeran group and 90 cases in the placebo group). For the primary 
analysis, 1 96 cases of COVID-1 9 were diagnosed: 1 1  cases in the vaccine group (3 .3 per 
1 ,000 person-years; 95% CI, 1 .  7 to 6.0) and 1 85 cases in the placebo group (56.5 per 1 ,000 
person-years; 95% CI, 48.7 to 65 .3), indicating 94. 1  % efficacy of the elasomeran vaccine (95% 
CI, 89.3 to 96.8%; P<0.00 1 )  for the prevention of symptomatic SARS-CoV-2 infection as 
compared with placebo. Findings were similar across key secondary analyzes, including 
assessment starting 14  days after dose 1 (225 cases with placebo, vs. 1 1  with elasomeran, 
indicating a vaccine efficacy of 95.2% [95% CI, 9 1 .2 to 97 .4]), and assessment including 
participants who were SARS-Co V-2 seropositive at baseline in the per protocol analysis (1 87 cases 
with placebo, vs. 1 2  with elasomeran; one volunteer assigned to receive elasomeran was 
inadvertently given placebo], indicating a vaccine efficacy of 93 .6% [95% CI, 88 .6 to 96.SD. 
Between days 1 and 42, seven cases of COVID-19  were identified in the elasomeran group, as 
compared with 65 cases in the placebo group. 

A key secondary end point evaluated the efficacy of elasomeran at preventing severe COVID-19. 
Thirty participants in the trial had severe COVID-19 ; all 3 0 were in the placebo group (indicating 
vaccine efficacy of 1 00% [95% CI, could not be estimated to 1 .0]), and one death among these 
participants was attributed to COVID-19 .  The vaccine efficacy to prevent COVID-19  was 
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consistent across subgroups stratified by demographic and baseline characteristics: age groups 
(1 8 to <65 years of age and �65 years), presence of risk for severe COVID-19 ,  sex, and race and 
ethnic group (non-Hispanic White and communities of color). Among participants who were 
positive for SARS-CoV-2, by serologic or virologic testing, at baseline (337 in the placebo group 
and 343 in the elasomeran). 

The mRNA-1 273-P301 study population included adults with risk factors for complications of 
COVID-1 9, including older age and underlying medical comorbidities, in addition to racial and 
ethnic minority groups that have been disproportionately affected by COVID-1 9. The efficacy of 
elasomeran was consistent for the primary efficacy endpoint in study participants with and without 
risk factors for severe COVID-19, in older and younger adults, in males and females, and in White 
participants and those from communities of color. There was a limited number of participants in 
each ethnic group in the subgroup analysis who contributed to the primary efficacy endpoint, and 
therefore efficacy analyzes were not performed for each specific racial and ethnic subgroup. 

Importantly, analysis of the 04 May 202 1 dataset also showed that elasomeran 1 00 µg was 98.2% 
effective in preventing severe COVID-1 9, with 1 06 adjudicated cases of severe COVID-19  in the 
placebo group and 2 adjudicated cases in the elasomeran group. Subgroup analyzes of VE to 
prevent severe COVID-1 9 showed consistent high efficacy in subgroups of participants with 1 risk 
factor, at least 2 risk factors, chronic lung disease, significant cardiac disease, severe obesity, 
diabetes, liver disease, and HIV infection. Additionally, elasomeran was effective in preventing 
COVID-1 9  regardless of prior SARS-Co V-2 infection for cases starting 14 days after the second 
dose of elasomeran (VE of 92.8% based on Hazard Ratios). 

Elasomeran also demonstrated protection against asymptomatic SARS-Co V-2 infection. The VE 
to prevent asymptomatic SARS-CoV-2 infection was 63 .0% (95% CI 56 .6%, 68 .5%) and VE to 
prevent SARS-Co V-2 infection, regardless of symptomatology or severity, was 82 .0% (95% CI 
79.5%, 84.2%). 

Study mRNA-1273-P301  demonstrated that the 1 00 µg dose level was highly immunogenic 
through Day 57 as measured by both bAb and nAb in both SARS-Co V-2 baseline-negative and 
baseline-positive individuals. In SARS-Co V-2 baseline-positive participants, antibody levels at 
Day 29 were similar to those observed at Day 57 in baseline-negative participants, indicating that 
the first injection of elasomeran acts like a booster in participants with previous SARS-Co V-2 
infection. 
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The final efficacy analysis of the primary endpoint for Part A (04 May 202 1 )  was performed on 
799 adjudicated first occurrences of COVID-19 starting at least 14 days after the second injection 
in the Per protocol (PP) Set. 

The follow-up period for the final blinded efficacy analysis provided a median of 148 days 
(approximately 5 .3  months, where 1 month=28 days) from randomization to the PDV for 
participants who completed their PDV on or before the data cut-off date. Additionally, the median 
duration of follow-up from the PDV to the data cut-off was 67 days, during which time blinded 
follow-up continued for participants who did not complete their PDV on or before to the data cut
off. Together, these provide a total follow-up duration of approximately 7 .6 months from 
randomization (or approximately 6 .5 months from the second injection). 

The results of this analysis were consistent with the results of the interim and primary efficacy 
analyzes, confirming persistent, high efficacy over a substantially larger case database and over 
the median 5 .3-months blinded observation period of Part A. For the final efficacy analysis, the 
VE point estimate (95% CI) was 93 .2% (91 .0%, 94.8%; p < 0 .0001)  and the 95% CI was observed 
to be within the 95% Cls for the interim and primary efficacy analyzes. In the final analysis of 
efficacy (database lock of 04 May 202 1 ), 1 08 participants had adjudicated severe COVID-19 
starting 14  days after second injection in the PP Set ( 106 cases in the placebo group and 2 cases in 
the elasomeran group); the VE point estimate (95% Cl) based on the hazard ratio was 98.2% 
(92.8%, 99.6%), confirming and extending the findings of the primary analysis of 25 Nov 2020 
based on a median of 148 days (final analysis) versus 78 days (primary analysis) of efficacy 
follow-up after randomization. Among these participants, 3 deaths in the placebo group were 
attributed to COVID-1 9. 

The observed efficacy in each subgroup was consistent with the high efficacy observed for the 
primary endpoint across the entire population, and the lower bound of the 95% CI of the individual 
subgroup analyzes exceeded 30%, one of the success criteria for the interim efficacy analysis. 
Results were consistent across subgroups (VE point estimates within the 95% CI for the overall 
dataset) stratified by age groups (2:: 1 8  to < 65 years, 2:: 65 years, 2:: 65 years to < 75 years, and 2:: 
7 5 years); age and health risk (2:: 1 8  to < 65 years and not at risk, 2:: 1 8  to < 65 years and at risk, 
and 2:: 65 years), sex (male and female), ethnicity (Hispanic or Latino and not Hispanic or Latino); 
presence of risk for severe COVID-1 9  at screening; and race and ethnicity. With respect to the 
subgroup analysis for race and ethnicity, limited numbers of participants in each ethnic group 
contributed to the primary efficacy endpoint. Therefore, the race and ethnicity data were pooled 
into a "communities of color'' group for this analysis to ensure that the subpopulations in the study 
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would be large enough for meaningful analysis. The VE of elasomeran across major demographic 
and baseline characteristic subgroups was consistent with that of the primary efficacy endpoint 
analysis. 

Studies mRNA-1273-P20 1  and mRNA-1 283-Pl Ol provided evidence of persistence of immune 
response through Day 209, 6-months after the second injection of elasomeran, although antibody 
levels at Day 209 were lower than peak values. 

The immunogenicity of the elasomeran vaccine was evaluated in DMID Study 
mRNA-1273-P l0 1/20-0003/NCT04283461 and mRNA-1 273-P201 and is supportive of the 
efficacy of the vaccine to prevent COVID-1 9  as demonstrated in the pivotal mRNA-l 273-P301 
Phase 3 study. In DMID Study mRNA-1273-Pl 01 /20-0003/NCT04283461  (Phase 1 ), 2 doses of 
1 00 µg or higher generated the highest titers of neutralizing or binding antibody and this 
observation was the basis for selecting the 1 00-µg dose for use in the pivotal mRNA-l 273-P301 
Phase 3 study. Importantly, the antibody levels after 2 doses of elasomeran exceeded those in a 
pool of convalescent sera. Neutralizing activity was observed for the 1 00-µg elasomeran dose as 
of day 36, which was higher than that of the convalescent sera control group, and the median titers 
remained in the same range as the median titer in the convalescent sera control group at Day 1 19 
across the age strata. Additionally, in DMID Study mRNA-1 273-Pl Ol/20-0003 , Thl -directed 
CD4+ T-cells were observed to be induced across age groups, with limited indication of a 
Th2-directed response and similar responses were observed among all age groups for the 1 00-µg 
dose. In the dose-confirming study, mRNA-1 273-P201 , generally comparable neutralizing and 
binding antibody responses were measured in the serum of participants who received either 50 µg 
or 1 00 µg doses of elasomeran administered 28 days apart. 

Efficacy in adolescents 12 through 17  years of age 

mRNA-1273-P203 is an ongoing Phase 2/3 randomized, placebo-controlled, observer-blind, CT 
to evaluate the safety, reactogenicity, and effectiveness of the Modema COVID-1 9  Vaccine in 
adolescents ages 1 2  to 1 7  years in the US (NCT04649 1 51 ). Participants with a known histoiy of 
SARS-CoV-2 infection were excluded from the study. 

A total of 3 ,732 participants were randomly assigned to receive doses of either 1 00 µg ofmRNA 
1 273 vaccine ora placebo control in a2 : 1  randomization ratio (2,773 participants aged2':12 to < 16 
years and 9 5 9 participants aged 2': 16 to < 18 years. 

An efficacy analysis was performed in 3 ,236 participants who received at least Dose 1 of either 
Modema COVID-19  Vaccine (n=2, 1 63) or placebo (n=l ,073) and had a negative baseline 
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SARS-Co V-2 status (referred to as the modified Intent-to-Treat Set). In the mITT set, 48.5% were 
female, 1 1 .2% were Hispanic or Latino; 83 .9% were White, 2 .8% were African American, 6.3% 
were Asian, and 0 .9% other races. Between participants who received Modema COVID-19 
Vaccine and those who received placebo, there were no notable differences in demographics or 
pre-existing medical conditions. 

COVID-1 9  was defined as the presence of at least one symptom from a list of COVID-19 
symptoms occurring at least 14 days after Dose 1 and a positive nasopharyngeal (NP) swab or 
saliva sample for SARS-CoV-2 by RT-PCR (reverse transcription polymerase chain reaction). 
Listed symptoms were fever (temperature > 38°C/2:'.: 1 00.4°F), or chills, cough, shortness ofbrea1h 
or difficulty breathing, fatigue, muscle aches, or body aches, headache, new loss of taste or smell, 
sore throat, congestion or runny nose, nausea, or vomiting or diarrhea. 

There were 2 COVID-1 9  cases in the Modema COVID-19  vaccine group and 1 3  cases in the 
placebo group, with a vaccine efficacy of 92.7% (95% CI of 67.8% to 99.2%) (Table 1 7.3). 

Table 17 .3 Efficacy analysis: COVID-19* in participants 12 to 17  years of age starting 14 
days after Dose 1-modified intent-to-treat set 

Moderna COVID-19 Vaccine Placebo 

Incidence rate of Incidence rate % Vaccine 
Participants COVID-19 COVID-19 per Participant COVID- of COVID-19 efficacy 

19 cases (95% Cil (N) cases (n) 1,000 person- (N) (n) per l,000 
years person-years 

2,163 2 3 .828 1 ,073 1 3  52.473 92.7 
(67.8, 99.2) 

* COVID-1 9: Presence of at least one symptom from a list ofCOVID-1 9  symptoms occurring at least 14 days after Dose I and 
a positive NP swab or saliva sample for SARS-CoV-2 by RT-PCR 
t Vaccine efficacy defined as I - ratio of incidence rate (Moderna COVID-1 9  Vaccine vs. placebo). The 95% CI of the ratio is 
calculated using the exact method conditional upon the total number of cases, adjusting for person-years . 

Immunogenicity in adolescents 12 through 17  years of age 

In mRNA-1273-P203, an analysis was conducted of SARS-Co V-2 50% neutralizing titers and 
seroresponse rates (SRR) 28 days after Dose 2 in a subset of adolescents aged 1 2  through 17  in 
mRNA-1273-P203 and in participants aged 1 8  through 25 in mRNA-1 273-P301 (Part A) who had 
no immunologic or virologic evidence of prior COVID-1 9  at baseline. Non-inferior immune 
responses and SRR were demonstrated in a comparison of immune responses in adolescents aged 
12  through 1 7  years compared with those of participants aged 1 8  through 25 (Table 1 7 .4 ). 
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Table 1 7.4 Summary of geometric mean titer and seroresponse rate-comparison of 
adolescents aged 12 through 17 to participants aged 18 through 25-per 
protocol immunogenicity subset 

Moderna COVID-19 Vaccine 

12 through 17 
years n=340 

Assay Time point GLSM (95% CI)* 

140 1 .7 (1276.3, 
SARS-CoV-2 1 539.4) 
neutralization 2 8 days after Seroresponse % assay-ID50 Dose 2 

(titer)§ (95% CI) 

98.8 (97 .0, 99 .7) 
GLSM = Geometric least squares mean 
GMR = Geometric mean ratio 

18 through 25 
years n=305 

GLSM (95% CI)* 

1 30 1 .3 (1 1 77 .0, 
1438 .8) 

Seroresponse % 
(95% CI) 

98.6 (96.6, 99.6) 

n = Number of subjects with non-missing data at the corresponding timepoint 

12 through 17 years/18 through 
25 years 

GMR (95% Met 
Cl)t Noninf erioriW 

objective 

(Y/N)t 

1 .08 (0.94, 1 .24) 

Difference in y seroresponse rate 
% (95% Cit 
0.2 (-1 .8, 2 .4) 

• Antibody values reported as below the lower limit of quantification (LLOQ) are replaced by 0.5 x LLOQ. Values greater than the 
upper limit of quantification (ULOQ) are replaced by the ULOQ if actual values are not available. 
t The log-transformed antibody levels are analyzed using an analysis of covariance (ANCOVA) model with the group variable 
(adolescents in mRNA-1273-P203 and young adults in mRNA-1 273-P301 [Part A]) as fixed effect. The resulted LS means, 
difference of LS means, and 95% CI are back transformed to the original scale for presentation. 
t Noninferiority is declared if the lower bound of the 2-sided 95% CI for the GMR is greater than 0.67 and the lower bound of the 
2-sided 95% CI for difference in seroresponse rate is greater than - 1 0%. 
§ SARS-CoV-2 50% inhibitory dose (ID50)neutralization titers were determined using a SARS-CoV-2 Spike-Pseudo-typed Virus 
Neutralization Assay. Quantification ofSARS-Co V-2 neutralizing antibodies utilizes lentivirus particles expressing SARS-Co V-2 
Spike protein on their surface and contains a firefly luciferase (Luc) reporter gene for quantitative measurements of infection by 
relative luminescence units (RLU). Neutralization is measured as the serum dilution at which RLU is reduced by 50% (ID50) 
relative to mean RLU in virus control wells virus but after subtraction of mean RLU in cell control wells. 
Seroresponse due to vaccination specific to pseudo virus neutralizing antibody ID50 titer at a subject level is defined as a change 
from below LLOQ to equal or above LLOQ, or at least a 3.3-fold rise if baseline is equal to or above LLOQ. 
# Difference in seroresponse rate 95% CI is calculated using the Miettinen-Nurminen (score) confidence limits 

Efficacy in children 6 through 1 1  years of age 

The pediatric study is an ongoing Phase 2/3 randomized, placebo-controlled, observer-blind, CT 
to evaluate the safety, reactogenicity, and effectiveness of the Modema COVID-1 9  Vaccine in 
children ages 6 through 1 1  years in the United States and Canada (NCT04796896). Participants 
with a known history of SARS-Co V-2 infection were excluded from the study. A total of 
4,0 1 1 participants were randomized 3 :  1 to receive 2 doses of the Moderna COVID-19 Vaccine or 
saline placebo 1 month apart. Participants will be followed for effectiveness and safety until 1 year 
after the second dose. 

A descriptive efficacy analysis evaluating confirmed COVID-19  cases accrued up to the data 
cut-off date of06 Oct 2021 was performed in 3,556 participants who received two doses (0.25 mL 
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at O and 1 month) of either the Modema COVID-1 9  Vaccine (n=2,678) or placebo (n=878) and 
had a negative baseline SARS-CoV-2 status (referred to as the modified Intent-to Treat Set 
[ mITT]). Between participants who received the Modema COVID-1 9  Vaccine and those who 
received placebo, there were no notable differences in demographics. The median length of 
follow-up for efficacy for participants in the study was 50 days post Dose 1 .  

The efficacy information in children 6 through 1 1  years of age is presented in Table 1 7  . 5 :  

Table 1 7.5 Efficacy analysis: COVID-19 and SARS-CoV-2 infections in participants 6 
through 1 1  years of age starting 14 days after dose 1-modified intent-to-treat 
set 

Moderna COVID-19 Placebo 
Vaccine N=877 
N=2,672 

Cases Incidence Rate Cases Incidence Rate 
(n) of COVID-19 (n) of COVID-19 

per 1,000 per 1,000 
Person-Years Person-Years 

COVID-1 9  Cases- 0 0 1 3  1 52.027 
Definition 1 a 

COVID-1 9  Cases- 3 1 1 .399 14 1 63 .8 1 0  
Definition 2b 

SARS-CoV-2 1 6  60.958 26 306.853 
Infections (regardless 
of symptoms)° 

Asymptomatic SARS- 1 3  49.529 12  14 1 .625 
CoV-2 Infectionsd 

N = Number of participants at risk at 14  days after Dose 1 for specific efficacy endpoint. 
NE = Not estimable 

% Vaccine 
Efficacy 
(95% cl)· 

1 00.0 
(89.3, NE) 

93 .0 
(75 . 1 ,  98 .7) 

80.1 
(6 1 .5 ,  90.0) 

65.0 
(1 6 .1 , 85.3) 

* Vaccine efficacy defined as I -ratio of incidence rate (Moderna COVID-1 9  Vaccine vs . placebo). The 95% CI of the ratio is 
calculated using the exact method conditional upon the total number of cases, adjusting for person-years . 
a Participant must have experienced at least two of the following systemic symptoms: fever (c".38°C / c".100.4°F), chills, myalgia, 
headache, sore throat, new olfactory and taste disorder(s); or the participant must have experienced at least one of the following 
respiratory signs/symptoms: cough, shortness ofbreath or difficulty breathing, or clinical or radio graphical evidence of pneumonia; 
and the participant must have at least one NP swab, nasal swab, or saliva sample ( or respiratory sample, ifhospitalized) positive 
for SARS- CoV-2 by RT-PCR 
b Presence of at least one symptom from a list ofCOVID-1 9  symptoms and a positive NP swab or saliva sample for SARS-Co V-2 
by RT-PCR Listed symptoms were fever (temperature >38°C / c".1 00.4°F), or chills, cough, shortness of breath or difficulfy 
breathing, fatigue, muscle aches, or body aches, headache, new loss of taste or smell, sore throat, congestion orrunnynose, nausea, 
or vomiting or diarrhea. 
c A combination of COVID-19  and asymptomatic SARS-CoV-2 infection for participants with negative SARS-CoV-2 status at 
baseline binding antibody against SARS-CoV-2 nucleocapsid protein negative at Day 1 that becomes positive post-baseline, or 
positive RT-PCR test post-baseline. 
d Absence of symptoms and infections as detected by RT-PCR or serology tests : absent ofCOVID-19  symptoms and at least 1 of 
the following: binding antibody level against SARS-CoV-2 nucleocapsid protein negative at Day 1 that becomes positive post
baseline, or positive RT-PCR test post-baseline at scheduled or unscheduled/illness visits. 
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An analysis evaluating SARS-Co V-2 50% neutralizing titers and SRR 28 days after Dose 2 was 
conducted in subset of children aged 6 through 1 1  (n= 1 34) in the pediatric study and in participants 
aged 1 8  through 25 (n=296) in the adult study (NCT04 796896). Subjects had no immunologic or 
virologic evidence of prior SARS-Co V-2 infection at baseline. The GMR of the neutralizing 
antibody titers in children 6 through 1 1  years of age compared to the 1 8- to 25-year-olds was 
1 .5 (95% CI: 1 .3 ,  1 .8). The difference in seroresponse rate was 0.6% (95% CI: -2.8,  2 .8). 
Non-inferiority criteria (lower bound of the 95% CI for GMR > 0 .67 and lower bound of the 95% 
CI of the seroresponse rate difference > - 10%) were met. 

Clinical efficacy in children 6 months through 5 years of age 

An ongoing Phase 2/3 study was conducted to evaluate the safety, tolerability, reactogenicity, and 
effectiveness of elasomeran in healthy children 6 months through 1 1  years of age. The study 
enrolled children in 3 age groups: 6 years through 1 1  years; 2 years through 5 years; and 6 months 
through 23 months. 

A descriptive efficacy analysis evaluating confirmed COVID-1 9  cases accrued up to the data 
cutoff date of 2 1  Feb 2022 was performed in 5,476participants 6 months through 5 years of age 
who received two doses (at O and 1 month) of either elasomeran (n=4, 1 05) or placebo (n=l ,371) 
and had a negative baseline SARS-Co V-2 status (referred to as the Per Protocol Set for Efficacy). 
Between participants who received elasomeran and those who received placebo, there were no 
notable differences in demographics. 

The median length of follow-up for efficacypost-Dose 2 was 7 1  days for participants 2 through 
5 years of age and 68 days for participants 6 months through 23 months of age. 

Vaccine efficacy in this study was observed during the period when the B. 1 . 1 .529 (Omicron) 
variant was the predominant variant in circulation. 

Vaccine efficacy (VE) in Part 2 for the Per Protocol Set for Efficacy for COVID-1 9  cases 14 days 
or more after dose 2 using the "COVID-19  P30 1  case definition" (i.e. ,  the definition employed in 
the pivotal adult efficacy study) was 36.8% (95% CI: 1 2.5, 54.0) for children 2 through 5 years of 
age and 50.6% (95% CI: 2 1  .4, 68 .6) for children 6 months through 23 months of age. 

Immunogenicity in children 6 months through 5 years of age For children aged 2 years through 
5 years of age, comparison of Day 57 nAb responses in this Part 2 Per Protocol Immunogenicity 
Subset (n = 264; 25 micrograms) to those of young adults (n = 295 ; 1 00 micrograms) demonstrated 
a GMR of 1 .0 1 4  (95% CI: 0 .88 1 ,  1 . 1 67), meeting the noninferiority success criteria (i.e., lower 
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bound ofthe 95% Ci forGMR2::0.67;pointestimate 2:: 0.8). The geometric mean foldrise (GMFR) 
from baseline to Day 57 for these children was 1 83 .3 (95% CI: 1 64.03 ,  204.91) . The difference in 
seroresponse rates (SRR) between the children and young adults was -0.4% (95% CI: -2.7%, 
1 .5%), also meeting the noninferiority success criteria (lower bound of the 95% CI of the SRR 
difference > - 1 0%). 

For infants and toddlers from 6 months through 23 months of age, comparison of Day 57 nAb 
responses in this Part 2 Per Protocol Immunogenicity Subset (n = 230; 25 mcg) to those of young 
adults (n = 295 ; 1 00 mcg) demonstrated a GMR of 1 .280 (95% CI: 1 . 1 1 5 ,  1 .4 70), meeting the 
noninferiority success criteria (i.e . ,  lower bound of the 95% CI for GMR. 2:: 0.67; point estimate 2:: 
0 .  8). The difference in SRR rates between the infants/toddlers and young adults was 0 .  7% (95% 
CI: - 1 .0%, 2.5%), also meeting the noninferiority success criteria (lower bound of the 95% a of 
the seroresponse rate difference > - 10% ). 

Accordingly, the prespecified success criteria for the primary immunogenicity objective were met 
for both age groups, allowing efficacy of 25 micrograms to be inferred in both children 2 years 
through 5 years and infants and toddlers aged 6 months through 23 months (Table 1 7  .6 and 
Table 1 7. 7). 

Table 17.6 Summary of geometric mean concentration ratio and seroresponse rate 
comparison of individuals 6 months through 23 months of age to participants 
18 years through 25 years of age -per-protocol immunogenicity set 

6 months through 23 18 years through 6 months through 23 months/18 
months 25 years n=291 years through 25 years 
n=230 

Assay Time GMC GMC GMC ratio (95% Met 
point (95% CI)* (95% CI)* Cl)8 noninferioriw 

objective 
(Y/N)b 

SARS-CoV-2 28 days 1 780.7 1 390.8 1 .3 y 
neutralization after (1 606.4, 1 973 .8) (1 269 . 1 ,  1 5242) (1 . 1 ,  1 .5) 
assayc Dose 2 Seroresponse % Seroresponse % Difference in 

(95% CI)d (95% CI)d seroresponse rate 
% (95% CI)• 

1 00 99.3 0.7 
(98.4, 1 00) (97.5, 99 .9) (-1 .0 ,  2 .5) 

GMC = Geometric mean concentration 
n = number of participants with non-missing data at baseline and at Day 57 
* Antibody values reported as below the LLOQ are replaced by 0.5 x LLOQ. 
Values greater than the ULOQ are replaced by the ULOQ if actual values are not available. 
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a The log-transformed antibody levels are analysed using an analysis of covariance (ANCOVA) model with the group variable 
(participants 6 months through 5 years ofage and young adults) as fixed effect. The resulted LS means, difference of LS means, 
and 95% Cl are back transformed to the original scale for presentation. 
b Noninferiority is declared if the lower bound of the 2-sided 95% CI for the GMC ratio is greater than 0.67, with a point 
estimate of>0.8 and the lower bound of the 2-sided 95% CI for difference in seroresponse rate is greater than -1 0%, with a point 
estimate of >-5%. 
c Final geometric mean antibody concentrations (GMC) in AU/mL were determined using SARS-CoV-2 microneutralization 
assay. 
d Seroresponse due to vaccination specific to SARS-Co V-2 RVP neutralizing antibody concentration at a subject level is defined 
in protocol as a change from below LLOQ to equal or above 4 x LLOQ, or at least a 4-fold rise if baseline is equal to or above 
LLOQ. Seroresponse 95% CI is calculated using the Clopper-Pearson method. 
e Difference in seroresponse rate 95% CI is calculated using the Miettinen-Nurminen (score) confidence limits . 

Table 17.7 Summary of geometric mean concentration ratio and seroresponse rate -
comparison of individuals 2 years through 5 years of age to participants 18 
years through 25 years of age - per protocol immunogenicity set 

2 years through 18 years through 2 years through 5 years/18 years 
5 years 25 years through 25 years 
n=264 n=291 

Assay Time point GMC GMC GMC ratio (95% Met 
(95% CI)* (95% CI)* Cl)8 noninf eriority 

objective 
(Y/N)b 

SARS-CoV-2 28 days 1 41 0 .0 1 390.8 1 .0 y 
neutralization after Dose (1 273 .8 , 1 560.8) (1 262.5, 1 532.1) (0.9, 1 .2) 
assayc 2 Seroresponse % Seroresponse % Difference in 

(95% CI)d (95% CI)d seroresponse rate 
% (95% CI)• 

98.9 (96.7, 99.8) 99.3 -0.4 
(97.5, 99.9) (-2 .7, 1 .5) 

GMC = Geometric mean concentration 
n = number of participants with non-missing data at baseline and at Day 57 
* Antibody values reported as below the LLOQ are replaced by 0.5 x LLOQ. 
Values greater than the ULOQ are replaced by the ULOQ if actual values are not available. 
a The log-transformed antibody levels are analysed using an analysis of covariance (ANCOVA) model with the group variable 
(participants 6 months through 5 years ofage and young adults) as fixed effect. The resulted LS means, difference ofLS means, 
and 95% Cl are back transformed to the original scale for presentation. 
b Noninferiority is declared if the lower bound of the 2-sided 95% Cl for the GMC ratio is greater than 0.67, with a point estima1e 
of>0.8 and the lower bound of the 2-sided 95% CI for difference in seroresponse rate is greater than -1 0%, with a point estima1e 
of>-5%. 
c Final GMC in AU/mL were determined using SARS-CoV-2 microneutralization assay. 
d Seroresponse due to vaccination specific to SARS-Co V-2 RVP neutralizing antibody concentration at a subject level is defined 
in protocol as a change from below LLOQ to equal or above 4 x LLOQ, or at least a 4-fold rise if baseline is equal to or above 
LLOQ. Seroresponse 95% CI is calculated using the Clopper- Pearson method. 
e Difference in seroresponse rate 95% CI is calculated using the Miettinen-Nurminen (score) confidence limits . 

Immunogenicity in booster dose participants 

mRNA-1273-P20 1 is an ongoing Phase 2, randomized, observer-blind, placebo-controlled, 
dose-confirmation study to evaluate the safety, reactogenicity, and immunogenicity of the 
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Modema COVID-19  Vaccine in participants 1 8  years of age and older (NCT04405076). In this 
study, 1 98 participants received two doses (0 .5 mL 1 month apart) of the Modema COVID-19 
Vaccine primary series. In an open-label phase, 149 of those participants (Per Protocol Set) 
received a single BD (0.25 mL) at least 6 months after receiving the second dose in the primary 
series. A single BD (0.25 mL) was shown to be immunogenic at Day 29 post-BO and non-inferior 
to Day 57 immunogenicity of the primary series (two doses of 0.5 mL 1 month apart) in a subset 
of participants 1 8  years of age and older in mRNA-1273-P30 1 .  

Immunogenicity in participants 18  years o f  age and older-after elasomeran/imelasomeran 

BD (0.5 mL, 25 µg/25 µg) 

The safety, reactogenicity, and immunogenicity of an elasomeran/imelasomeran BD are evaluated 
in an ongoing Phase 2/3 open-label study in participants 1 8  years of age and older 
(mRNA-1 273-P205). In this study, 437 participants received the elasomeran/imelasomeran 50 µg 
BD, and 3 77 participants received the elasomeran ( original) 50 µg BD. 

Study P205 Part G evaluated the safety, reactogenicity and immunogenicity of 
elasomeran/imelasomeran when administered as a second BD to adults who previously received 
2 doses of elasomeran ( original) ( 1 00 µg) as a primary series and a BD of elasomeran ( original) 
(50 µg) at least 3 months prior to enrolment. In P205 Part F, study participants received 
elasomeran/imelasomeran (50 µg) as a second BD and the Part F group serves as a within-study, 
non-contemporaneous comparator group to the elasomeran/imelasomeran group. 

In this study, the primary immunogenicity analysis was based on the primary immunogenicity set 
which includes participants with no evidence of SARS-Co V-2 infection at baseline (pre-booster). 
In the primary analysis, the original SARS-Co V-2 estimated neutralizing antibody geometric mean 
titre (GMT) and corresponding 95% CI was 6,422.3 (5990 . 1 ,  6885 .7) and 5 ,286.6 (4,887.1, 
5 ,7 1 8 .9) 28 days after the elasomeran/imelasomeran and elasomeran ( original) BDs, respectively. 
This GMT represents the ratio between response of elasomeran/imelasomeran versus elasomeran 
against the ancestral SARS-Co V-2 (D614G) strain. The GMR (97 .5% CI) was 1 .22 (1 .08, 1 .37) 
meeting the pre-specified criterion for noninferiority (lower bound of 97 .5% CI 2:0.67). 

The estimated Day 29 neutralizing antibody GMTs against Omicron, BA. I were 24 79.9 (2,264.5, 
2,7 1 5 .8) and 1 ,421 .2 ( 1 ,283 .0, 1 ,574.4) in the elasomeran/imelasomeran and elasomeran(original) 
booster groups, respectively, and the GMR (97 .5% CI) was 1 .75 (1 .49, 2 .04), which met the pre
specified superiority criterion (lower bound of CI > 1 ). 
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In Study mRNA-1 273-P205 Part G, all primary and key secondary immunogenicity objectives 
were met. mRNA 1 273 .2 14 50 µg elicited a superior neutralizing antibody response against 
Omicron and a non-inferior antibody response against the ancestral SARS-CoV-2 (D6 1 4G) 
28 days after BD administration as compared to a 50 µg BD of elasomeran [ 122]. The GMR 
(97 .5% CI) for primary analysis population (participants with no prior infection) against the 
Omicron variant was 1 .75 ( 1 .49, 2 .04) exceeding the recommended criteria [ 122] .  Omicron 
neutralizing antibody responses were consistently higher in participants both with and without 
prior evidence of SARS-Co V-2 infection in the entire study population [GMR (97 .5% CI) 1 .79 
( 1 .56, 2 .04)] . The neutralizingantibodyresponse against the ancestral SARS-Co V-2 (D6 1 4G)was 
also significantly higher with the 50-µg mRNA 1 273.21 4, compared to 50 µg elasomeran, 28 days 
after the BD [GMR (97 .5% CI): 1 .22 ( 1 .08, 1 .37), primary analysis population], indicating that 
elasomeran/imelasomeran retained the neutralizing antibody response against the ancestral SARS
Co V-2 . Additionally, 50 µg elasomeran/imelasomeran elicited potent neutralizing antibody 
against the Omicron BA.4 and BA.5 subvariants. Elasomeran/imelasomeran also elicited 
significantly higher binding antibody responses against multiple variants not contained in the 
vaccine, including Alpha, Beta, Gamma, and Delta (nominal alpha of 0 .05). Therefore, 
elasomeran/imelasomeran provides an enhanced immune response against multiple variants. 

On the basis of these results, the elasomeran/imelasomeran 50 µg elicited superior nAb responses 
against the Omicron subvariants BA.4, BA.5 compared with elasomeran 50 µg (nominal alpha of 
0 .05) and the BA.4, BA.5 nAb response was consistently higher in the elasomeran/imelasomeran 
group compared to the elasomeran group in participants with and without prior SARS-Co V-2. 

Immunogenicity of a BD following primary vaccination with another authorized or 
approved COVID-19 vaccine in adults 18  years of age and older 

Effectiveness of a Modema COVID-1 9  Vaccine (0.25 mL) BD in individuals who completed 
primary vaccination with another authorized or approved COVID-1 9  Vaccine (heterologous BD) 
is inferred from immunogenicity data supporting effectiveness of a Modema COVID-19 Vaccine 
(0.25 mL) BD administered following completion of a Modema COVID-1 9  Vaccine primacy 
series and from immunogenicity data from an independent Phase 1 /2 open-label CT 
(NCT04889209) conducted in the United States that evaluated a heterologous BD (0.5 mL) of the 
Modema COVID-1 9  Vaccine. In this study, adults who had completed primary vaccination with 
a Modema COVID-1 9  Vaccine 2-dose series (N=l 5 1 ), a Janssen COVID-1 9 Vaccine single dose 
(N=l 56), or a Pfizer-BioNTech COVID-1 9 Vaccine 2-dose series (N=l 5 1 )  at least 1 2  weeks prior 
to enrolment and who reported no history of SARS-Co V-2 infection were randomized 1 :  1 :  1 to 
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receive a BD of one of three vaccines :  Modema COVID-1 9Vaccine,Janssen COVID-1 9 Vaccine, 
or Pfizer-BioNTech COVID-1 9  Vaccine. Neutralizing antibody titers, as measured by a 
pseudovirusneutralization assayusing a lentivirus expressing the SARS-Co V-2 Spike protein wi1h 
D6 14G mutation, were assessed on Day 1 prior to administration of the BD and on Day 1 5  after 
the booster dose. A booster response to the Modema COVID-19  Vaccine (0.5 mL) was 
demonstrated regardless of primary vaccination. 

Immunogenicity in adult participants against the B.1.617 .2 (Delta) variant 

Serum samples were obtained from participants in mRNA-1273-P201  (Part B) pre-booster and on 
Day 29 post-booster. Results of the pseudovirion neutralization assay (PsVNA) against the 
B. 1 .6 1 7  .2 (Delta) variant showed that administration of the Moderna COVID-19  Vaccine booster 
(50 µg) induced an 1 8-fold rise in neutralizing titers against the Delta variant compared with 
pre-booster levels (GMFR = 1 8 .97; 95% CI, 1 6.72, 2 1 .53;  overall group, n = 295). 

In the overall mRNA-1273-P201 (Part B) group (n = 293), the pre-booster neutralizing antibodies 
(nAb) GMT for the Delta variant was 42.27 (95% CI: 37 . 1 9, 48 .04; n=293) and 28 days post
booster, the GMT was 803 .5 1 (95% CI: 73 1 .42,  882.70; n = 295). Over 90% ofbooster recipients 
in the overall group (92 .2%; 95% CI: 88 .5 ,  95 .0%; n = 293) met the definition of a seroresponse 
for the Delta variant (using a 4-fold increase from pre-booster baseline). 

Administration of the 50 µg elasomeran prototype booster resulted in robust increases in nAb 
responses against the Delta variant regardless of the priming dose. Participants primed with 50 µg 
had a GMFR of20.89 (95% CI: 1 7.54, 24.87); those primed with 1 00 µg had a GMFR of 17 .28 
(95% CI: 14.38 ,  20.77), showing the consistency in responses regardless of priming dose. 

Additional analyzes of Delta variant nAb GMT by age group have been conducted. nAb responses 
in older adults are numerically similar to those observed in the younger groups (749.94vs. 822 .98). 

The GMFR (Day 29 post-booster: pre-booster) achieved by Modema COVID-19  Vaccine booster, 
measured by the Delta pseudovirus assay ( 1 8 .97; 95% CI: 1 6.72, 2 1 .53), points to the ability of 
the prototype vaccine booster to enhance a breadth of nAb responses, including against the highly 
transmissible Delta variant. Just as the Modema COVID-1 9  Vaccine booster generated enhanced 
nAb levels against the original strain (GMFR 1 5  .06 [95% CI: 1 3  .43 , 1 6,89]), it also was able to 
broaden, and increase nAb levels against Delta variant. 
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Additional data on the immunogenicity of the Modema COVID-1 9  Vaccine against the Delta 
variant comes from the pediatric study. Serum samples were obtained at baseline and on Day 57 
from participants 6 to <12 years of age. 

In the per protocol immunogenicity subset (n=1 34), the baseline nAb GMT against Delta 
(measured by PsVNA ID50) in children 6 years to < 1 2  years old was below the LLOQ; 28 days 
after 2 doses of50 µg of the Modema COVID-1 9 Vaccine, serumnAb GMT was 756.46 (95% CI: 
65 0.99, 8 78 .  77). Furthermore, 99 .3 % of children met the definition of seroresponse against the 
Delta variant. The GMFR from baseline to D57 was 8 1 .77 (95% CI: 70.38 ,  95 .00) for the Delta 
variant. 

Study mRNA-1 273-P204 is an ongoing Phase 2/3 study conducted to evaluate the safety, 
tolerability, reactogenicity, and effectiveness of elasomeran in healthy children 6 months through 
1 1  years of age. The study enrolled children in 3 age groups: 6 years through 1 1  years; 2 years 
through 5 years; and 6 months through 23 months. 

A descriptive efficacy analysis evaluating confirmed COVID-1 9  cases accrued up to the data 
cut-off date of2 1 Feb 2022 was performed in 5 ,476 participants 6 months through 5 years of age 
who received two doses (at O and 1 month) of either elasomeran (n=4 , 105) or placebo (n=l ,371) 
and had a negative baseline SARS-Co V-2 status (referred to as the Per Protocol Set for Efficacy). 
Between participants who received elasomeran and those who received placebo, there were no 
notable differences in demographics. 

The median length of follow-up for efficacy post Dose 2 was 7 1  days for participants 2 through 
5 years of age and 68 days for participants 6 months through 23 months of age. 

Vaccine efficacy in this study was observed during the period when the B. 1 . 1 .529 (Omicron) 
variant was the predominant variant in circulation. 

For children aged 2 years through 5 years of age, comparison of Day 57 nAb responses in this Part 
2 Per Protocol Immunogenicity Subset (n = 264; 25 micrograms) to those of young adults (n=295; 
1 00 µg) demonstrated a GMR of 1 .014 (95% CI: 0 .88 1 ,  1 .1 67), meeting the noninferiority success 
criteria (i.e. ,  lower bound of the 95% CI for GMR 2: 0.67; point estimate 2: 0.8). The GMFR from 
baseline to Day 57 for these children was 1 83  .3 (95% CI: 1 64.03 ,  204.9 1 ). The difference in SRR 
between the children and young adults was -0.4% (95% CI: -2 .7%, 1 .5%), also meeting the 
noninferiority success criteria (lower bound of the 95% CI of the SRR difference > - 10%). 
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For infants and toddlers from 6 months through 23 months of age, comparison of Day 57 nAb 
responses in this Part 2 Per Protocol Immunogenicity Subset (n=230; 25 µg) to those 24 of young 
adults (n=295 ; 1 00 µg) demonstrated a GMR of 1 .280 (95% CI: 1 . 1 1 5, 1 .470), meeting the 
noninferiority success criteria (i.e . ,  lower bound of the 95% CI for GMR 2'.: 0.67; point estimate 2'.: 
0 .8). The difference in SRR rates between the infants/toddlers and young adults was 0 .7% (95% 
CI: - 1 .0%, 2.5%), also meeting the noninferiority success criteria (lower bound of the 95% CI of 
the seroresponse rate difference > - 1 0% ). 

Accordingly, the pre-specified success criteria for the primary immunogenicity objective were met 
for both age groups, allowing efficacy of 25 µg to be inferred in both children 2 years through 
5 years and infants and toddlers aged 6 months through 23 months (Table 1 7  .8 and Table 1 7  .9). 

Table 17.8 Summary of geometric mean concentration ratio and seroresponse rate-

comparison of individuals 6 months through 23 months of age to participants 
18 years through 25 years of age-per protocol immunogenicity set 

6 months through 18 years through 6 months through 23 months/18 
23 months 25 years years through 25 years 
n=230 n=291 

Assay Time GMC (95% CI)* GMC (95% Cl)* GMC ratio (95% Met 
point Cl)• noninferiority 

objective 
(Y/N)b 

SARS-CoV-2 28 days 1 780.7 1 390.8 1 .3 
neutralization afterll>se (1 606.4, 1 973 .8) (1 269 . 1 ,  1 524.2) (1 . 1 ,  1 .5) 
assayc 2 Seroresponse % Seroresponse % Difference in 

(95% Cl)d (95% Cl)d seroresponse rate y 
% (95% Cl)• 

1 00 99.3 0 .7 
(98 .4, 1 00) (97.5, 99 .9) (-1 .0, 2.5) 

GMC = Geometric mean concentration 
n = number of participants with non-missing data at baseline and at Day 57 
• Antibody values reported as below the LLOQ are replaced by 0.5 x LLOQ. Values greater than the ULOQ are replaced by the 
ULOQ if actual values are not available. 
a The log-transformed antibody levels are analyzed using an analysis of covariance (ANCOVA) model with the group 
variable (participants 6 months through 5 years of age and young adults) as fixed effect. The resulted LS means, difference of LS 
means, and 95% CI are back transformed to the original scale for presentation. 
h Noninferiority is declared if the lower bound of the 2-sided 95% CI for the GMC ratio is greater than 0 .67, with a point 
estimate of>0.8 and the lower bound of the 2-sided 95% CI for difference in seroresponse rate is greater than - 10%, with a point 
estimate of >-5%. 
c Final GMC in AU/mL were determined using SARS-CoV-2 microneutralization assay. 
d Seroresponse due to vaccination specific to SARS-Co V-2 RVP neutralizing antibody concentration at a subject level is 
defined in protocol as a change from below LLOQ to equal or above 4 x LLOQ, or at least a 4-fold rise if baseline is equal to or 
above LLOQ. Seroresponse 95% CI is calculated using the Clopper-Pearson method. 
• Difference in seroresponse rate 95% CI is calculated using the Miettinen-Nurminen (score) confidence limits. 
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Table 17.9 Summary of geometric mean concentration ratio and seroresponse rate
comparison of individuals 2 years through 5 years of age to participants 18 
years through 25 years of age - per protocol immunogenicity set 

2 years through 5 18 years through 2 years through 5 years/ 18years 
years 25 years through 25 years 
n=264 n=291 

Assay Time GMC (95% CI)* GMC (95% CI)* GMC ratio (95% Met 
point cw noninferiori 

ty objective 
(Y/N)b 

SARS-CoV- 28 days 1 4 1 0.0 1 390.8 1 .0 
2 after Dose (1 273 .8, 1 560.8) (1 262.5, 1 532.1) (0.9, 1 .2) 
neutralizatio 2 Seroresponse % (95% Seroresponse % Difference in 
n assayc 

Cl)d (95% Cl)d seroresponse rate y 
% (95% Cl)• 

98.9 99.3 -0.4 
(96.7, 99.8) (97.5, 99 .9) (-2 .7, 1 .5) 

GMC = Geometric mean concentration 
n = number of participants with non-missing data at baseline and at Day 57 
• Antibody values reported as below the LLOQ are replaced by 0.5 x LLOQ. Values greater than the ULOQ are replaced by the 
ULOQ if actual values are not available. 
a The log-transformed antibody levels are analyzed using an analysis of covariance (ANCOVA) model with the group 
variable (participants 6 months through 5 years of age and young adults) as fixed effect. The resulted LS means, difference of LS 
means, and 95% CI are back transformed to the original scale for presentation. 
h Noninferiority is declared if the lower bound of the 2-sided 95% CI for the GMC ratio is greater than 0.67, with a point 
estimate of>0.8 and the lower bound of the 2-sided 95% CI for difference in seroresponse rate is greater than - 1 0%, with a point 
estimate of >-5%c Final GMC in AU/mL were determined using SARS-CoV-2 microneutralization assay. 
d Seroresponse due to vaccination specific to SARS-Co V-2 RVP neutralizing antibody concentration at a subject level is 
defined in protocol as a change from below LLOQ to equal or above 4 x LLOQ, or at least a 4-fold rise if baseline is equal to or 
above LLOQ. Seroresponse 95% CI is calculated using the Clopper-Pearson method. 
e Difference in seroresponse rate 95% CI is calculated using the Miettinen-Nurminen (score) confidence limits 

From the study mRNA-1273-P204, VE in Part 2 for the Per Protocol Set for Efficacy for COVID-
1 9  cases 14  days or more after dose 2 using the "COVID-19  P30 1  case definition" (i.e. , the 
definition employed in the pivotal adult efficacy study) was 36 .8% (95% CI: 12 .5 ,  54.0) for 
children 2 through 5 years of age and 50.6% (95% CI: 2 1 .4, 68 .6) for children 6 months throu� 
23 months of age. 

Important endpoints that support the benefit 

Primary Efficacy Endpoints: efficacy of the mRNA-1273 vaccme m preventing a first 
occurrence of symptomatic COVID-19 with onset at least 14  days after the second injection in the 
per protocol population, among participants who were seronegative at baseline. 

Secondary Efficacy Endpoints: efficacy ofmRNA-1273 in the prevention of severe COVID-19 
as defined by one of the following criteria: respiratory rate of 30 or more breaths per minute; heart 
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rate at or exceeding 125 beats per minute; oxygen saturation at 93% or less while the participant 
was breathing ambient air at sea level or a ratio of the partial pressure of oxygen to the fraction of 
inspired oxygen below 300 mm Hg; respiratory failure; ARDS; evidence of shock (systolic blood 
pressure <90 mm Hg, diastolic blood pressure <60 mm Hg, or a need for vasopressors); clinically 
significant acute renal, hepatic, or neurologic dysfunction; admission to an ICU; or death. 

Primary Immunogenicity endpoints: 

From mRNA-1273-20 1 :  

1 .  Immunogenicity of elasomeran by measure of specific binding antibody levels 

2 .  Immunogenicity of  elasomeran by measure of specific neutralizing antibody levels 

From Study mRNA-1273-Pl O l/20-0003 : 

• Immunogenicity of elasomeran measured by IgG ELISA to SARS-Co V-2 spike protein 

From Study mRNA-1 273-P204: 

• Immunogenicity of elasomeran 3 by measure of specific neutralizing antibody levels and the 
seroconversion rate 

Evidence of Efficacy and Effectiveness in authorized indications: 

The primary analysis of efficacy (data cut 25 Nov 2020) included a total of 1 96 adjudica1ed 
COVID-1 9  cases in the per protocol population, which exceeded the target total number of cases 
(1 5 1 )  specified in the protocol. This was an increase from the 95 cases observed at the first interim 
analysis data cut-off on 1 1  Nov 2020. After Day 1 and through 25 Nov 2020, a total of 
269 COVID-1 9  cases were identified, with an incidence of79. 7 cases per 1 ,000 person-years (95% 
CI, 70.5 to 89.9) among participants in the placebo group with no evidence of previous 
SARS-Co V-2 infection. For the primary analysis, 1 96 cases of COVID-1 9  were diagnosed: 
1 1  cases in the vaccine group (3.3 per 1 ,000 person-years; 95% CI, 1 .  7 to 6.0) and 1 85 cases in the 
placebo group (56.5 per 1 ,000 person-years; 95% CI, 48.7 to 65 .3), indicating 94. 1  % efficacy of 
the elasomeran vaccine (95% CI, 89.3 to 96.8%; P<0 .00 1 )  for the prevention of symptomatic 
SARS-Co V-2 infection as compared with placebo. 
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17.2. Newly Identified Information on Efficacy and Effectiveness 

Three-month antibody persistence of elasomeran/imelasomeran booster vaccine against 
COVID-19. 

Participants in Study P205 Part G were sequentially enrolled to receive 50 ug of elasomeran 
(n = 3 7 6) or elasomeran/imelasomeran(n = 43 7) as second BD. In participants with no pre-booster 
incidence of SARS-Co V-2, elasomeran/imelasomeran elicited Omicron BA. I -neutralizing 
antibody titres ( observed GMT) that were significantly higher (964.4 [834.4, 1 1 14 .  7]) than those 
of elasomeran (624.2 [533. 1 ,  730.9]) and similar between boosters against ancestral SARS-CoV-2 
at three months. 

Immunogenicity in participants 18  years of age and older-after elasomeran/davesomeran 
BD (0.5 mL, 25 ug/25 ug) 

The safety, reactogenicity, and immunogenicity of an elasomeran/davesomeran BD are evaluated 
in an ongoing Phase 2/3 open-label study in participants 1 8  years of age and older 
(mRNA-1 273-P205). In this study, 5 1 1 participants received the elasomeran/davesomeran 50 ug 
BD, and 376 participants received the elasomeran 50 ug BD. 

Study P205 Part H evaluated the safety, reactogenicity and immunogenicity of 
elasomeran/davesomeran when administered as a second BD to adults who previously received 
2 doses of elasomeran (1 00 ug) as a primary series and a first BD of elasomeran (50 ug). In P205 
Part F, study participants received elasomeran (50 ug) as a second BO and the Part F group seives 
as a within-study, non-contemporaneous comparator group to the elasomeran/davesomeran group. 

In this study, the primary immunogenicity analysis was based on the primary immunogenicity set 
which includes participants with no evidence of SARS-Co V-2 infection at baseline (pre-booster). 
In the primary analysis, the original SARS-Co V-2 estimated neutralizing antibody GMT and 
corresponding 95% CI was 87 .9 (72.2, 1 07 . 1 )  and 2324.6 (1 92 1 .2, 28 12 .  7) 28 days after the 
elasomeran/davesomeran and elasomeran BDs, respectively. The Day 29 GMR for elasomeran 
Original/Omicron BA.4-5 ug BD versus the elasomeran 50ug booster dose was 6.29 (5 .27, 7.51), 
meeting the pre-specified criterion for superiority (lower bound of CI > 1 ). 

The estimated neutralizing antibody GMTs (95% CI) against Omicron BA.4/BA.5 adjusted for 
pre-booster titre and age group were 2747 .3 (2399.2, 3 145 .9) and 436 .7 (389. 1 ,  490.0) 28 days 
after elasomeran/davesomeran and elasomeran booster doses, respectively, and the GMR (95% 
CI) was 6.29 (5 .27, 7 .5 1 ), meeting the pre-specified criterion for non-inferiority (lower bound of 
CI >0.667). 
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Study P90 1  is an ongoing observational cohort study conducted within Kaiser Permanente 
Southern California ( a large, integrated health care system serving a diverse population of over 
4.5 million members) in the US to estimate the real-world VE of mRNA-1 273 in preventing 
SARS-Co V-2 infection (symptomatic and asymptomatic) and severe COVID-1 9  disease 
(hospitalizations and mortality). This study was initiated on 28 Jan 2021 and has resulted in several 
analyses assessing the real-world effectiveness of mRNA-1 273 overtime during the SARS-Co V-2 
pandemic [ 123 ]  [1 24] [ 1 1 ]  [ 1 25]. 

A test-negative case-control analysis to evaluate mRNA-1 273 VE against SARS-CoV-2 variants 
and assess its effectiveness against the delta variant by time since vaccination was conducted 
within Study P90 1  [ 1 23 ] .  Individuals with a SARS-CoV-2 positive test sent for whole genome 
sequencing or a negative test from 1 Mar 202 1 to 27 Jul 202 1 were included. Test-positive cases 
were matched 1 :5 to test-negative controls. The analysis included 8, 1 53 test-positive cases and 
their matched controls. The two-dose VE was 86.7% (95% CI: 84.3%, 88 .7%) against infection 
with the delta variant, 98 .4% (95% CI: 96.9%, 99 . 1  %) against alpha, 90.4% (95% CI: 73 .9%, 
96.5%) against mu, 96%-98% against other identified variants, and 79.9% (95% CI: 76.9%, 
82.5%) against unidentified variants (that is, specimens that failed sequencing). The VE against 
hospital admission with the delta variant was 97.5% (95% CI: 92.7%, 99 .2%). The VE against 
infection with the delta variant declined from 94. 1  % (95% CI: 90.5%, 96.3%) 1 4-60 days after 
vaccination to 80.0% (95% CI: 70 .2%, 86.6%) 1 5 1 - 1 80 days after vaccination. Waning was less 
pronounced for non-delta variants. The VE against delta infection was lower among people aged 
2:: 65 years (75 .2% [95% CI: 59.6%, 84.8%]) than those aged 1 8-64 years (87.9% [95% CI: 85.5%, 
89.9%]). 

Another test-negative case-control analysis to evaluate mRNA-1273 VE against infection and 
hospitalization with Omicron or Delta was conducted within Study P901 [ 1 25] .  Individuals wi1h a 
SARS-Co V-2 positive test sent for whole genome sequencing or a negative test from 06 Dec 2021 
to 3 1  Dec 202 1 were included Test-positive cases were matched 1 :2 to test-negative controls. The 
analysis included 26,683 test-positive cases with variants determined by S gene target failure sta1us 
( 16% Delta and 84% Omicron). The two-dose VE against Omicron infection at 14-90 days was 
44.0% (95% CI: 3 5 . 1  %, 5 1 .6%) but declined quickly. 

An analysis conducted within Study P90 1  estimated the VE of receipt of 2 doses (primary series) 
of 1 00 µg mRNA-1273 versus unvaccinated individuals [1 24] . Individuals receiving 2 doses of 
mRNA-1273 2:: 24 days apart (1 8 Dec 2020 to 3 1  Mar 202 1 )  were 1 : 1  matched with randomly 
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selected unvaccinated individuals, with follow-up through 30 Jun 202 1 .  This analysis included 
352,878 recipients of 2 doses ofmRNA-1 273 matched to 352,878 unvaccinated individuals. The 
VE against COVID-1 9  diagnosis was 87 .4% (99.3% CI: 84.8%, 89.6%). The VE against 
COVID-1 9  hospitalization and hospital death was 95 .8% (99.3% CI: 90.7%, 98 . 1  %) and 97.9% 
(99.3% CI: 66.9%, 99.9%), respectively. The VE was higher against symptomatic (88 .3% [98.3% 
CI: 86. 1 %, 90.2%]) than asymptomatic COVID-1 9  (72.7% [98.3% CI: 53 .4%, 84.0%]), but was 
generally similar across age, sex, and racial/ethnic subgroups. The VE among individuals wi1h 
history of COVID-19  ranged from 8 .2% to 33 .6%. The most prevalent variants were Del1a 
(47. 1  %), Alpha (2 1 .4%), Gamma ( 1 1 .4%), Epsilon (4.3%), and Iota (4.3%) among vaccinated 
individuals and Alpha (4 1 .2%), Epsilon ( 1 8 .2%), Delta ( 1 1 .0%) and Gamma (8.6%) among 
unvaccinated individuals. 

Booster Effectiveness (Study P901) 

Tseng et al observed that the three-dose VE was 93.7% (95% CI: 92 .2%, 94.9%) and 86.0% (95% 
CI: 78 . 1 %, 9 1 . 1  %) against Delta infection and 7 1 .6% (95% CI: 69.7%, 73 .4%) and 47.4% (95% 
CI: 40.5%, 53 .5%) against Omicron infection at 14-60 days and >60 days, respectively [ 1 25]. The 
three-dose VE was 29.4% (95% CI: 0.3%, 50.0%) against Omicron infection in 
immunocompromised individuals . The three-dose VE against hospitalization with Delta or 
Omicron was >99% across the entire study population. Receipt of three doses of mRNA-1273 
demonstrated high, durable VE against Delta infection but lower effectiveness against Omicron 
infection, particularly among immunocompromised people. However, VE of three doses of 
mRNA-1273 remained high against hospitalization with Delta and Omicron variants. 

An analysis conducted within Study P90 1  estimated the rVE ofreceipt of 3 doses (2-dose primazy 
series [ 1 00 µg mRNA-1273] plus booster [50 µg mRNA-1273]) versus 2 doses (primary series 
only) of mRNA-1 273 among immunocompetent individuals [1 1 ] .  Immunocompetent individuals 
who received a BD of mRNA-1273 from 20 Oct 202 1 through 3 1  Dec 202 1 were matched 1 :1 to 
randomly selected 2-dose mRNA-1273 recipients and followed up through 3 1  Jan 2022 . This 
analysis included 43 1 ,328 mRNA-1273 booster dose vaccinated individuals matched to 43 1 ,328 
2-dose mRNA-1273 vaccinated individuals. In this analysis, IR of symptomatic SARS-CoV-2 
infection, COVID-1 9 hospitalization and COVID-1 9  related hospital death rates were lower in 
individuals who had received a BD of mRNA-1273 as compared with individuals who had 
received onlytheprimary series. TherVE ofa 50 µgmRNA-1273 BDwas 6 1 .3% (95%CI: 60.5%, 
62.2%) for SARS-CoV-2 infection, 89.0% (95% CI: 86.2%, 9 1 .2%) for COVID-19 
hospitalization, and 96.0% (95% CI: 68 .0%, 99.5%) for COVID-19  hospital death. Relative VE 
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estimates against SARS-Co V-2 infection did not differ substantially by age, sex, race/ethnicity, 
pregnancy status, chronic disease, and infection history sub-groups (ranging from 55 .6% to 
66.7%). Relative VE against SARS-CoV-2 infection decreased from 67 . 1% (0 to <1 month of 
follow-up) to 30 .5% (2 to <3 months). For COVID-1 9 hospitalization, rVE decreased from 91 .2% 
(0 to <l month) to 78 .7% (2 to <3 months). Results from the analysis for rVE of a BD of 
mRNA-1273 were consistent with those from Study P30 1  and demonstrated that SARS-CoV-2 
infection rates and COVID-1 9 rates were lower in boosted versus non-boosted individuals who 
had received only the 2-dose mRNA-1273 primary series. 

17.3. Characterization of Benefits 

From the study mRNA-1273-P205, the primary immunogenicity analysis was based on the 
primary immunogenicity set which includes participants with no evidence of SARS-Co V-2 
infection at baseline (pre-booster). The Day 29 GMR for elasomeran/imelasomeran 4-5 ug BD 
versus the elasomeran 50 ug BD was 6.29 (5 .27, 7.5 1 ), meeting the pre-specified criterion for 
superiority (lower bound of CI > 1 ). 

18. INTEGRATED BENEFIT-RISK ANALYSIS FOR AUTHORIZED INDICATIONS 

18.1 . Benefit-Risk Context - Medical Need and Important Alternatives 

As a result of the outbreak of COVID-19  caused by the 20 1 9  novel CoV (20 1 9-nCoV, later 
designated SARS-Co V-2) that began in Wuhan, Hubei Province, China in December 2019, and 
that soon started to spread globally, the WHO declared COVID- 1 9  a pandemic on 1 1  Mar 2020. 
Widespread community transmission of SARS-Co V-2 was soon reported in the Americas, Europe, 
Africa, and Southeast Asia. Soon the world mobilized and sustained a historic response to the 
COVID-1 9  pandemic as it became a health and an economic crisis that disrupted every single 
segment of the population shattering lives, business, and our day-to-day life. 

As ofl 7 Jun 2023, more than 1 .3billion doses ofelasomeranare estimated to have been distributed 
to 9 1  countries and more than 772 million doses administered. North America, Europe, and Asia 
accounted for approximately 89% of elasomeran doses distributed and approximately 84% of 
elasomeran doses administered. More than 127 million BDs of elasomeran/imelasomeran are 
estimated to have been distributed to 4 1  countries and more than 70 million doses administered. 
Europe, the UK, Asia, and Canada accounted for approximately 96% of doses distributed and 
approximately 96% of doses administered. More than 1 1 0  million BDs of 
elasomeran/davesomeran are estimated to have been distributed to 25 countries and more than 
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60 million doses to have been administered. The United States, Canada, Europe, and Asia 
accounted for >99% of all doses distributed and administered. Low- and middle-income countries 
[ 1 26] are estimated to account for approximately 1 3% of the doses distributed globally and 
approximately 13% of doses administered. 

Elasomeran is approved and/or authorized in numerous countries throughout the world for adults 
(2:::1 8 years age), adolescents ( 12  to < 1 8 years ofage), and children (6 months to < 1 2  years of age) 
as a two dose primary series. Additionally, approvals and/or authorizations for third doses in 
special populations ( e.g., immunocompromised) and/or as a booster dose, including authorization 
for two bivalent vaccines ( elasomeran/imelasomeran, and elasomeran/davesomeran) continue to 
expand. 

Extrapolating from the proportion of US vaccine recipients to estimate global use, it is estimated 
that 404, 1 20,202 individuals received a first dose, 3 1 1 , 1 60,32 1 received a second dose, 
1 90,540,777 received a third dose, and 78,503 ,483 received a fourth dose, with third and fourth 
doses including both original elasomeran and elasomeran/imelasomeran and 
elasomeran/davesomeran booster dose formulations. 

In Nov 202 1 ,  the Omicron variant (B. 1 . 1 .529; BA. I )  emerged as the most antigenically divergent 
variant to date with > 3 0 mutations in the spike protein [ 1 2  7] .  While less pathogenic as compared 
to the delta variant, the Omicron variant was significantly more transmissible than previous 
variants [ 128] [1 29], [ 1 30] .  As a result, soon after its emergence, Omicron rapidly became the 
dominant circulating variant worldwide [ 1 3 1  ] .  While incident cases, hospitalizations, and deaths 
increased in the US during the Omicron wave, individuals who received mRNA-based vaccines, 
such as mRNA-1 273,  had lower rates of these outcomes based on data reported to the US CDC. 
The 2-dose mRNA-1 273 primary series, along with the use ofa BD, has been shown to be effective 
against COVID-19  and hospitalization due to COVID-1 9  caused by SARS-CoV-2 variants, 
including Alpha, Beta, Delta, Gamma, and Omicron. However, the effectiveness of the original 
vaccine formulations appeared to be reduced with respect to infections with the Omicron variant 
[ 123]  [ 125] .  

Furthermore, after the Omicron (BA. I) variant's discovery, additional subvariants of Omicron had 
been identified, including BA. I . I ,  BA.2, BA.2. 1 2. 1 ,  BA.2 . 1 3 ,  BA.2.75, BA.3,  BA.4, BA.4.6, 
BA.5 ,  and had demonstrated increased transmissibility and immune escape versus the original 
strain, resulting in additional waves of COVID-1 9  infection dominated by these subvariants. The 
morbidity and mortality associated with COVID-1 9  caused by antigenically divergent variants 
such as Omicron and the decreased effectiveness of mRNA-1 273 against Omicron infection 
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created the need to develop a booster with enhanced immunogenicity in order to confer improved 
protection against COVID-19  and help decrease the burden on hospitals and healthcare systems 
[ 1 32] [ 133 ] .  

On 04 May 2023,  the WHO Director-General in agreement with the recommendation provided by 
the International Health Regulations (2005) (IHR) Emergency Committee regarding the 
coronavirus 20 1 9  disease (COVID-1 9) pandemic, announced that " . . .  COVID-1 9  is now an 
established and ongoing health issue which no longer constitutes a public health emergency of 
international concern (PHEIC)." 

Additionally, on 09 May 2023, the Department of Health and Human Services (HHS) in the US, 
stated that "Based on current COVID-1 9 trends, the Department of HHS is planning for the federal 
Public Health Emergency (PHE) for COVID-1 9, declared under Section 3 1 9  of the Public Healfu 
Service (PHS) Act, to expire at the end of the day on 1 1  May 2023 ." 

Throughout the first half of 2023, global public health agencies and vaccine regulators met to align 
the criteria used and the vaccine strain composition recommendations and have generally aligned 
around a common recommendation for the 2023-2024 COVID-1 9 vaccine formulation. Members 
of the ICMRA including WHO met on 08 May 2023 and the WHO TAG-CO-V AC met on 
1 1 - 1 2  May 2023 and issued a statement on 1 8  May 2023 (WHO 2023b ). In both meetings the 
conclusion was that there is a need to update the COVID-1 9  vaccine composition. Both groups 
concluded that the SARS-Co V-2 virus had evolved, diverging from the ancestral strain as well as 
the variant included in the currently authorized bivalent vaccines. As of the time of their meeting 
in May 2023, since XBB.l  descendent sublineages predominated SARS-CoV-2 circulation 
globally, the conclusion of these bodies was that monovalent XBB-containing vaccines, such as 
XBB. 1 .5 ,  could be considered a reasonable choice for the 2023-2024 formulation to enhance 
vaccine-induced immune responses to circulating SARS-Co V-2 variants. This recommendation 
was based on current epidemiology and the high level of immunity already present against the 
ancestral virus and previously circulating SARS-CoV-2 subvariants. 

On 06 Jun 2023, the ECDC and the EMA issued a statement on updating COVID-19  vaccines 
composition for new SARS-Co V-2 virus variants. Similar to the WHO TAG-CO-V AC statement, 
ECDC/EMA recommended a monovalent vaccine composition as suitable to ensure adequate 
immunogenicity against circulating SARS-Co V-2 variants in both primed and naive individuals, 
and XBB. 1 .5 was considered a reasonable choice to increase the breadth of immunity also against 
XBB descendent lineages [1 1 9] .  
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On 1 5  Jun 2023, the FDA VRBPAC voted unanimously in favor of recommending an update of 
the COVID-1 9  vaccines to a monovalent XBB-lineage for the 2023- 2024 formulation. Based on 
the totality of evidence, FDA has advised manufacturers who will be updating their COVID-19 
vaccines, that they should develop vaccines with a monovalent XBB. 1 .5 composition [1 34]. 

Since Apr 202 1 ,  myocarditis and pericarditis have been considered an important identified risk 
that may occur following vaccination with a COVID-19  vaccine, especially in young men. 
Available data suggest that the course of myocarditis and pericarditis following vaccination is 
typically milder than viral myocarditis or pericarditis and is self-limited. The clinical course of 
vaccine-associated cases of myocarditis and pericarditis appears generally favourable; those 
individuals who are hospitalized have lengths of stay of around 2 to 4 days on average. Analysis 
of post-authorization safety data has shown that this identified risk of myocarditis and pericarditis 
is generally within 7 days following vaccination against COVID-19 in people aged 1 2  to 40 years, 
particularly young people under 30 years old. Data also indicates that the short term ( <3 months) 
course and outcome of myocarditis and pericarditis following vaccination is milder and less severe 
than myocarditis or pericarditis in general. 

Cases involvingmyocarditis/pericarditis received during this reporting period were consistent with 
the known safety profile of elasomeran. A review of the data received cumulatively and during 
this reporting period showed a continuous decreasing trend in the number of reported cases, with 
events of myocarditis and pericarditis continue to primarily occur in young adult males shortly 
after the second of the vaccine, with a TTO less than 7 days. The same pattern was observed for 
cases reported after receiving a 3rd or more doses of elasomeran. Overall, evaluation of da1a 
received during this reporting period of thosepatients receiving a 3rd dose or a BD (Original) shows 
an increased risk of myocarditis in adults that appears attenuated compared to the risk following 
the second dose of the primary series, as it had been described in the literature. 

There is also evidence ofchronic sequelae known as "long COVID-1 9" in children and adults even 
after mild infection; this includes fatigue, muscle and joint pain, insomnia, concentration 
difficulties, respiratory problems, persistent anosmia and ageusia, and cardiac palpitations that 
may persist 6 months or more after infection [ 1 35] .  

As the pandemic continues, it is evident that the vaccination coverage in pediatric and adolescent 
populations has not reached the level in adults, leaving a group of individuals vulnerable to bo1h 
COVID-1 9  as well as severe COVID-1 9  and sequelae. 
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There is an established safety profile of 3 or more doses of elasomeran, from data in clinical studies 
and post licensure data with more than 1 .3 billion doses of elasomeran distributed, and more than 
774 million doses estimated to have been administered globally as of 1 7  Jun 2023.  Further, 
bivalent booster ( elasomeran/imelasomeran and elasomeran/davesomeran) safety has been 
demonstrated in adults including young adults ( 1 8  to < 25 years) in clinical studies and 
post-authorization settings, where approximately more than 1 3  million doses have been 
administered. 

The efficacy of mRNA-1 273 to prevent COVID-1 9  was confirmed after administration of a 
primary series to adults 1 8  years and older in the pivotal Phase 3 study, Study P30 1  Part A. Data 
from Part A, the randomized placebo-controlled phase of the study, supported the US EUA 
(authorization on 1 8  Dec 2020) and BLA (approval on 3 1  Jan 2022). Results from P30 IA 
demonstrated VE of 93 .2% (95% CI: 9 1 .0, 94.8; p < 0.000 1 )  for a total of 799 adjudicated 
COVID-1 9  cases, confirming persistent, high efficacy with a large case database over a median 
5.3-month blinded observation period [ 1 36] .  P30 1A results also demonstrated that mRNA-1273 
was immunogenic, as indicated by increased nAb and bAb levels 1 month after first dose (Day 29) 
and 1 month after second dose (Day 57). Effectiveness in adolescents and children 6 months and 
older was inferred by immunobridging, and favorable point estimates also were observed. 

While the efficacy of the primary series was previously demonstrated, the emergence of highly 
transmissible and antigenically divergent SARS-Co V-2 variants such as Delta and Omicron 
contributed to breakthrough infection among vaccinated individuals [ 1 25], thereby prompting 1he 
authorization of first and second BDs of 50 µg mRNA-1 273 to confer enhanced protection. 
Immunogenicity and real-world effectiveness studies have demonstrated the ability of boosters to 
protect against novel variants; however, the ongoing genetic evolution of the SARS-Co V-2 virus 
necessitated the development of booster vaccine formulations to target immunity to new variants 
and further enhance clinical effectiveness against circulating variants. 

Studies conducted for a 50 µg mRNA-1 273 booster (including the original mRNA-1 273 booster 
and the variant-containing bivalent vaccines mRNA-1 273 .222 and mRNA-1273 .21 4) elicits 
enhanced immune responses against SARS-Co V-2 compared to those elicited by the primaty 
series, and consistent responses were observed across adolescents, younger adults, and older 
adults. Additionally variant-containing bivalent boosters elicit superior immune responses to the 
variant in the vaccine compared with the original mRNA-1 273 booster, and enhancedresponses 
are observed in both younger and older adults, and regardless of prior SARS-Co V-2 status, and 
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variant-containing bivalent boosters induce immune responses that are durable, and cross 
neutralize divergent SARS-Co V-2 strains. COVID-1 9  IR are lower in boosted versus non-boosted 
individuals, and rates of COVID-1 9, hospitalized COVID-1 9 and hospitalized COVID-1 9  dea1h 
are lower in boosted versus non-boosted individuals [ 1 24] [ 125] .  

Vaccine effectiveness data show that despite the epitope divergence from the original strain, 
elasomeran continues to protect adults against severe outcomes associated with Omicron, 
including hospitalization and death (VE ~ 80%) [ 1 25]. Although severe COVID-1 9-related 
outcomes are rare in children, one case of MIS-C and one case of long COVID were observed in 
placebo recipients in the 2 to 5 and 6-to-1 1-year age groups, respectively. Data from the Omicron 
wave continue to show that the vast majority of hospitalizations are occurring in unvaccinated 
individuals [ 1 37] [ 1 38] [ 1 39] [ 140]. 

The tolerability and safety of elasomeran in the pediatric age groups was evaluated across each 
age group in a total of> 1 0,800 adolescents, children, toddlers, and infants who received at least 
1 dose of elasomeran. Elasomeran in these age groups was generally safe, well tolerated, and no 
new safety signals were identified. The overall safety profile of two doses of elasomeran observed 
in Studies 203 and 204 was consistent with the known safety profile to date observed in the pivotal 
Study 301 as well as PMS. The profile of elasomeran in children is also consistent with other 
routinely administered pediatric vaccines for the respective age groups. Across all pediatric age 
groups, the AE profile of elasomeran in the pediatric populations is characterized primarily by 
transient local injection site and systemic reactions, Grade 1 to Grade 2 in severity, and of 2 to 3 
days in duration. Across all 4 age groups fever � 40°C was the only Grade 4 solicited systemic AR 
reported in more than 1 participant. Febrile seizure was reported in 1 participant proximal to 
vaccination, but the event, along with a number of the Grade 4 fevers were associated with 
evidence of co-existing viral infections. 

Evaluation of the post-marketing safety information included in the GSDB for children <1 8 years 
of age showed that the safety profile for the elasomeran vaccines is comparable to that obseived 
during the clinical studies for the vaccines, and that the safety data evaluated as of 1 7  Jun 2023 
does not indicate any changes in the benefit-risk profile of elasomeran. Overall, most cases were 
non-serious. When serious, these cases often had serious events reported once that did not 
demonstrate any unusual patterns or groupings by medical concept. The most frequently reported 
MedDRA PTs in children < 1 8  years of age were Product administered to patient of inappropriate 
age followed by Pyrexia and Headache. The observed safety profile of the use of elasomeran 
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vaccines in the subpopulation of infants 0-5 months of age and children 6 months to 1 7 years of 
age continues to support a positive benefit-risk assessment. 

A review of the post-authorization data received during this reporting period showed that events 
of myocarditis and pericarditis continue to primarily occur in young adult males shortly after the 
second dose of the vaccine with a TTO less than 7 days. A large proportion of the myocarditis and 
pericarditis events received were reported as either resolved or resolving. Data also indicates that 
the short term (<3 months) course and outcome of myocarditis and pericarditis following 
vaccination is milder and less severe than myocarditis or pericarditis in general. 

Evaluation of the cumulative information for reports of myocarditis and/or pericarditis following 
exposure to elasomeran, elasomeran/imelasomeran and elasomeran/davesomeran during 
pregnancy does not indicate a safety issue and cases of myocarditis and pericarditis in this 
subpopulation are consistent with the known safety profile of elasomeran. Similar to myocarditis 
and pericarditis events, overall, most of the myocarditis and pericarditis events reported in 
pregnancy were resolved or resolving at the time the report was received. 

Based on the data presented in this PBRER, elasomeran administered as two 1 00 µg doses (for 
individuals > 1 2  years of age), two 50 µg doses (for individuals 6 to 1 1  years of age), or two 25 µg 
doses (for individuals 6 months to 5 years of age) given 28 days apart or as a thin! 
1 00 µg/ 5 0 µg/25 µg dose for immunocompromised individuals, respectively, including a 5 0 µg 
BD at least 6 months after primary vaccination against SARS-Co V-2 for individuals > 1 2  years of 
age, is a highly effective vaccine and capable ofrestoringnAbs to levels observedfollowingreceipt 
of the primary series. This is true as well against emerging VOCs, with the use of the bivalent 
vaccines elasomeran/ imelasomeran or elasomeran/davesomeran, providing an attribute that can 
be used to help contain the pandemic, along with an acceptable safety profile for the prevention of 
COVID- 1 9. 

Post-authorization safety data collected m the GSDB show that elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran are well tolerated, and the safety profiles 
are similar to that observed during the MAH's clinical studies. 

Considering the available safety and efficacy data from the 1 2  clinical studies presented herein, 
and the ongoing post-authorization surveillance, the MAH considers that the known and potential 
benefits outweigh the known and potential risks for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. 

Risks associated with elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran are 
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considered adequately managed with the product labels. An RMP is in place with ongoing studies 
including the continuation of the ongoing pivotal trial, Study mRNA-1 273-P301 ,  and other 
observational studies to further characterize important risks. Routine pharmacovigilance will 
monitor for potential new ARs. 

Because the purpose of vaccination is different from that of treatment of infection, the focus of 
this section is on vaccines only. In addition to many vaccines that remain under development, 
several vaccines against COVID-1 9  are currently available for use under various regulatoiy 
provisions in countries around the world, as follows: 

• mRNA-based vaccines: Pfizer-BioNTech Comirnaty (BNTI 62b2); Comirnaty OriginaV 
Omicron BA. I ® from Pfizer, Comirnaty Original/Omicron BA.4-5® from Pfizer; Modema 
COVID-1 9  Vaccine SPIKEV AX ( elasomeran; the subject of this application) SPIKEV AX 
bivalent Original/Omicron BA. I ®, and SPIKEV AX bivalent Original/ Omicron BA.4-5® 

both from ModemaTx, Inc. 

• Viral vector, nonreplicating: Adenovirus vaccine: AstraZeneca (Vaxzevria/Covishield); 
Janssen Vaccines (Johnson & Johnson) (JNJ-78436735 ;  Ad26.COV2.S). 

• Recombinant adenovirus vaccines: VidPrevtyn Beta from Sanofi Pasteur, Gamaleya 
Research Institute, Acellena Contract Drug Research and Development Sputnik V (rAd26 
and rAd5); Gamaleya Research Institute, Acellena Contract Drug Research and 
Development SputnikLight (rAd26); CanSino Biologics Convidicea (PakVac, Ad5-nCov). 

• Inactivated vaccines: Sinovac (CoronaVac); Beijing Institute of Biological Products 
(BBIBP-CorV); Bharat Biotech Indian Council of Medical Research (ICMR), Ocugen, 
ViroVax (Covaxin); Wuhan Institute of Biological Products, China National 
Pharmaceutical Group (WIBP-CorV); Chumakov Federal Scientific Center for Research 
and Development of Immune and Biological Products (CoviVac ); Research Institute for 
Biological Safety Problems (QazVac); Minhai Biotechnology Co, Kangtai Biological 
Products Co. Ltd. (Unnamed vaccine candidate); ShifaPharmedindustrial Group (Covlran 
Barekat); Chinese Academy of Medical Sciences, Institute of Medical Biology (Unnamed 
vaccine candidate). 

• Peptide vaccine: Federal Budgetary Research Institution State Research Center of Virology 
and Biotechnology (EpiVacCorona). 

• Recombinant vaccine: Anhui Zhifei Longcom Biopharmaceutical, Institute of 
Microbiology of the Chinese Academy of Sciences (ZF200 I ). 
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• Protein subunit vaccine: Center for Genetic and Engineering Biotechnology (Abdala); 
Medigen Vaccine Biologics, Dynavax (MVC-COV190 1 ). 

• Conjugate vaccine: Finlay Institute of Vaccines, Pasteur Institute (Soberana 02). 

Table 18 1 .  Benefit-Risk Evaluation Table 

Decision Factors 
Analysis of 
Condition/ Disease 

Evidence/ Uncertainties 
An outbreak of COVID-1 9  ca used by SARS
Co V-2 began in Wuhan, HubeiProvince, China 
in Dec 2019, and the disease quickly spread 
globally. The WHO declared COVID-19 a 
Public Health Emergency of Internatimal 
Concern on 3 0 Jan2020 and declared COVID-
1 9  a pandemic on 1 1  Mar 2020. Of majorpubli:: 
health concern is whether immunity to early 
pandemic strains, developed via vaccination(or 
natural infection), confers protection against 
newly circulating variants. Children and 
adolescents are as susceptible to infection with 
SARS-CoV-2 as adults but devehp 
symptomatic COVID-1 9  primary infectim at 
significantly lesser rates and rarely devehp 
severe disease. It also became clear that a 
fraction of children develops a life-threatening 
hyperinflammatory state 4-6 weeks after 
infection with primary COVID-1 9  tenned 
Multisystem Inflammatory Syndrome in 
Children (MIS-C). 
In Nov of 202 1 ,  the Omicron vamnt 
(B. 1 . 1 .529; BA. I )  emerged as the most 
antigenically divergentvariantto date with >  30 
mutations in the spike protein [127]. Omicron 
shares antibody escape site mutations with the 
Beta variantandit also exhibits transmissibility 
advantages [ 141 ]  [142] [143]. 
Globally, nearly 1 .5 million new cases and 
7300 deaths were reported in the last 28 days 
(1 5 between 1 5  May 2023 to 1 1  Jun 2023). 
The Omicron variant has become the 
epidemiologically dominant variant in multipe 
countries since 2022 and Omicron subvariants 
with additional spike protein mutations (BA2, 
BA.2 . 12 . 1 ,  BA.4, BA.5, BQ. 1 . 1 ,  BN.1 and 
XBB.1 )  have been associated with ongoing 
waves of infection, following the initial waveof 
Omicron (BA.I ). The European Center for 
Disease Prevention and Control lists BA.2.75 
and its sub-lineages, BQ. l ,  XBB and its sub
lineages ( excluding XBB 1 .5 and its sub-
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Conclusions 
COVID-1 9  disease is a pandemi: and 
a public health emergency. 
Evidence suggests that immunity 
against COVID-1 9  is waning 
worldwide and may con1nbute to 
reinfection or breakthrough infectons 
from the original virus strain or escape 
variants. 
Children and adolescents are as 
susceptible to infection with SARS
Co V-2 as adults but devehp 
symptomatic COVID-1 9  primary 
infection at significantly lesser rates. 
Complications are rare but may be 
severe (e.g., MIS-C). 
The Omicron variant has become the 
epidemiologically dominantvamnt in 
multiple countries in 2022. 
Omicron subvariants with additimal 
spike protein mutations (BA.2, 
BA.2.12 . 1 , BA.4, BA.5, BQ. 1 . 1 ,BN.1 
and XBB.1)  have been associated with 
ongoing waves of infection, following 
the initial wave of Omicron (BA. I ). 
Evaluation of COVID-1 9  incidence 
over time indicates marked increases 
in children ages O to4 years old during 
the Delta and Omicron variantwa ves. 
After the onset of the Omicron wave, 
the demographics of hospitaliz.ed 
patients with COVID-19 shifted to 
younger age groups. 
• On 04 May 2023,  the WHO 
Director-General in agreement with 
the recommendation provided by the 
International Health Regulatims 
(2005) (IHR) Emergency Committee 
regarding the coronavirus 2019 
disease (COVID-1 9) pandemi:, 
announced that" . . .  COVID-1 9 is now 
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Decision Factors 

Medical Need for 
Treatment of 
Condition/ Disease 

Evidence/ Uncertainties 
lineages), XBB.1 .5 as VOi as of 26 Jan 2023 
[1 1 9]. Among the nine countries (Austm, 
Denmark, France, Germany, Italy, Latvia, 
Luxembourg, the Netherlands, and Sweden) 
with an adequate volume of sequencing or 
genotyping for weeks 1 to 2 (2 to 1 5  Jan20231 
the estimated distnbution of VOC or VOi 
ranged from 48 .4-76.0% in seven countries for 
BQ. 1 ,  1 1 .3-76.9% in nine countries for BA.5, 
6 .6-27 .8% in eight countries for BA.2.75, 1 .4-
5 .6% in six countries forXBB.1 .5, 0 .9-6.5%in 
seven countries for XBB, 0.3-1 5 .3% in eight 
countries for BA.2, and 0 . 1 -0 .9% in eight 
countries for BA.4 [1 1 9]. 
On 04 May 2023, the WHO Director-General 
m agreement with the recommendatim 
provided by the International Heahh 
Regulations (2005) (IHR) Emergency 
Committee regarding the coronavirus 2019 
disease (COVID-19) pandemic, announced that 
" . . .  COVID-1 9 is now an established and 
ongoing health issue which no longer 
constitutes a PHEIC." 
Additionally, on 09 May 2023, the Depar1ment 
of HHS in the US, stated that "Based oncmrent 
COVID-1 9 trends, the Department of HHS is 
planning for the federal PHE for COVID-19, 
declared under Section 3 19 of the PHS Act, to 
expire atthe endofthe day on 1 1  May 2023 . 
As of l 1 Jun 2023 , over767million confirrned 
cases and 6 .9 million deaths have been 
attributed to the COVID-1 9  pandemic 
globally. Globally, nearly 1 .5 million new 
cases and 7300 deaths were reported in the last 
28 days (l 5between 1 5  May 2023 to 1 1  Jun 
2023 [105]. Widespread community 
transmission of SARS-Co V-2 has been 
reported in all WHO regions [144,145]. 
Since the beginning of the COVID-1 9 
pandemic, severe disease and deaths 
associated with COVID-1 9  have occurred 
more frequently in adults [146] [147] [148]. 
However, COVID-19 can also lead to severe 
outcomes in children and adolescents [149] 
[1 50]. 
As of 17 Jun 2023 , confirmed COVID-1 9  
mortality has surpassed I . I  million <lea ths in 
the US. Comparison ofapparent case fatality 
rates from early in the pandemic 
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an established and ongoing heahh 
issue which no longer constitutes a 
PHEIC." 

Since Dec 2020, elasomeran and 
otherCOVID-l 9vaccines have been 
available under EUA, conditional 
approvals, and full approval 
worldwide. 
As of 1 7  Jun 2023, more than 1 .3 
billion doses of elasomeran, 128 
million doses of 
elasomeran/imelasomeran, and 2 1 7  
million dose of elasomeran/ 
davesomeranhave been distnbuted; 
more than 774 million doses of 
elasomeran, more than 70 million 
doses of elasomeran/ imelasomeran, 
and more than 1 1 9 million doses of 
elasomeran/ davesomeran are 
estimated to have been administered. 
Elasomeran is approved and/or 
authorized in numerous countries 
throughout the world for adults (�1 8  
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Decision Factors Evidence/ Uncertainties 
(acknowledging the limitations of such data) 
showed thatthe risk ofdeathfrom COVID-1 9  
was higher among the elderly and among 
individuals with certain pre-existing health 
conditions. Among all fatal cases, 75% had 
one of the listed pre-existing conditions. The 
most commonwas cardiac disorder, diabetes, 
and cancer malignancy. Two-thirds (67 .8%) of 
all severe hospitalizations were in patients 
with one of the listed pre-existing conditions. 
Elasomeran/imelasomeran elicited a superior 
neutralizing antibody response against 
Omicron and a non-inferior antibody response 
against the ancestral SARS-CoV-2, 28 days 
after immunization, regardless of pre-booster 
SARS-Co V-2 infection, as well as a potent 
neutralizing antibody response against the 
Omicron BA.4 and BA.5 subvariants. 
The bivalent elasomeran/davesomeran 
(Original/ Omicron BA.4/BA.5) produce 
immune responses not only to the Omicron 
BA.4/BA.5 subvariant, but also to a variety of 
other variants, including a robust response to 
the original strain. The immune response 
generated by the bivalent mRNA boosters 
against the OmicronBA.4/BA.5 subvariant as 
well as the more recent BQ. 1 . 1 , and XBB 
subvariants is better than that observed with 
the original monovalent vaccine. 

Key Benefits The efficacy of elasomeran to prevent 
COVID-1 9  has been confirmed in adults 
1 8  years and older in Study mRNA-1273-
P30 1 .  
Analysis ofthe 04May2021 dataset showed 
that elasomeran 1 00 µgwas 98.2%effectivein 
preventing severe COVID-19 .  
Subgroup analyzes of VE to prevent severe 
COVID-1 9 showed consistent high efficacy in 
subgroups ofparticipantswith 1 risk factor, at 
least 2 risk factors, chronic lung disease, 
significant cardiac disease, severe obesity, 
diabetes, liver disease, and HIV infection. 
Elasomeran was effective in preventing 
COVID-1 9  regardless of prior SARS-CoV-2 
infection for cases starting 14 days after the 
second dose of elasomeran (VE of 92.8% 
based on HR). 
Multiple studies from the US and other 
countries have demonstrated hi!!h 
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years age), adolescents (12 to < 1 8  
years ofage), andchildren(6 months 
to < 12 years of age) as a two dose 
primary series. Additionally, 
approvals and/or authorizations for 
additional doses in special 
populations (e.g., 
immunocompromised) and/or as a 
BD, including authorization for two 
bivalent vaccines 
(elasomeran/imelasomeran, and 
elasomeran/davesomeran) continue to 
expand. 

The efficacyofelasomeran toprevent 
COVID-1 9  has been confirmed in 
adults 1 8  years and older in 
Study mRNA-12  73 P3 0 I . 
Demonstration of elasomeran 
capacity to greatly enhanced immune 
responses compared to pre-boost 
levels after the administration of a 
BDof50 µg at least 6 months after 
administration of the second of2 
doses of the elasomeran primary 
series has been confirmed in Study 
mRNA-1273-P20 1  Part A, Part B, 
and P30 1 ,  as well as Study DMID 
2 1 -0012. 
In Studies 203 and 204 the co-
primary immunogenicity objectives 
were met in all age groups, 
demonstrating noninferiority to 
young adults (1 8 to 25 years of age) 
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Decision Factors Evidence/ Uncertainties 
effectiveness of a 2 dose COVID-1 9  mRNA 
vaccination series against SARS-CoV-2 
infection (including both symptomatic and 
asymptomatic infections) caused by the 
original and variant strains and sequelae 
including severe disease, hospitalization, and 
death. Real-world effectiveness studies report 
COVID-1 9  mRNA vaccine effectiveness 
ranging from 86-89% for SARS-Co V-2 
infection, 65-92% for asymptomatic 
infections, 85 to 97%forsymptomatic disease, 
87 to 98% for hospitalization or severe 
disease, and 97% effectiveness against death 
depending on the population studied and 
geographic region. 
Data frombothP20 1 Part A and P30 1  Part A 
studies support persistence of immunogenicity 
and effectiveness through at least 6 months. 
Results from the P30 1  final blinded analysis 
were consistent with results of the interim and 
primary analyzes, confirming persistence of 
high rates of efficacy over a median of 5 .3-
month blinded observation period. 
Administration of a BD of elasomeran of 50 
µg at least 6 months afteradministrationofthe 
second of2 doses of the primary series greatly 
enhanced immune responses compared to pre-
boost levels showing within 2 weeks nAb 
responses against these variants a 32- to 44-
fold rise compared to the pre-booster titers. 
Across the full pediatric program, the 
effectiveness of elasomeran was demonstrated 
from 6 months to 1 7  years. In Studies 203 and 
204 the pre-specified co-primary 
immunogenicityobjectives were met in all age 
groups, demonstratingnoninferiorityto young 
adults (1 8 to 25 years of age) in the pivotal 
efficacy triaL Study 30 1 .  The GMT ratio of 
nAb titers as compared to young adults ranged 
from 1 .0 1  through 1 .28, showing a consistent 
immune response after a two dose primary 
series (two doses of 1 00 µgin adolescents, too 
doses of 50 µg elasomeran in older children 
and two doses of 25 µg of elasomeran in 
younger children and infants/toddlers). 
mRNA 1273 .2 14  50 µg elicited a superior 
neutralizing antibody response against 
Omicron and a non-inferior anti.body response 
against the ancestral SARS-CoV-2 (D614G) 
28 days after BD administration as compared 
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in the pivotal efficacy triaL Study 
30 1 .  
The GMT ratio ofnAb titers as 
compared to young adults ranged 
from 1 .0 1  through 1 .28, showing a 
consistent immune response after a 
two dose primary series (two doses of 
1 00 µg in adolescents, two doses of 
50 µg elasomeran in older children 
and two doses of25 µg of elasomeran 
in younger children and 
infants/toddlers). 
Vaccine effectiveness data show that 
despite the epitope divergence from 
the original strain, elasomeran 
continues to protect adults against 
severe outcomes associated with 
Omicron, including hospitalization 
and death (VE - 80%) [125]. 
Elasomeran/imelasomeran elicited a 
superior neutralizing antibody 
response againstOmicronanda non-
inferior antibody response against the 
ancestral SARS-Co V-2, 2 8 days after 
immunization, regardless of pre-
booster SARS-CoV-2 infection, as 
well asa potentneutralizingantibody 
response against the Omicron BA.4 
and BA.5 subvariants. 
Supportive data from the first 
bivalentvaccine (mRNA-1273 .2 1 1 )  
demonstrate a durable neutralizing 
antibody response to multiple 
variants, suggesting improved 
antibody persistence with bivalent 
vaccines. 
The bivalent 
elasomeran/davesomeran produce 
immune responses not only to the 
Omicron BA.4/BA.5 subvariant, but 
also to a variety of other variants, 
including a robust response to the 
original strain. 
The immune response generated by 
the bivalent mRNA boosters against 
the Omicron BA.4/BA.5 subvariant 
as well as the more recent BQ. 1 . 1 , 
and XBB subvariants is better than 
that observed with the original 
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Decision Factors Evidence/ Uncertainties 
to a 50-µg BD of elasomeran [122] 
elasomeran/imelasomeran elicited a superior 
neutralizing antibody response against 
Omicron and a non-inferior antibody response 
against the ancestral SARS-CoV-2, 28 days 
after immunization, regardless of pre-booster 
SARS-Co V-2 infection, as well as a potent 
neutralizing antibody response against the 
Omicron BA.4 and BA.5 subvariants. 
The bivalent ela someran/davesomeran produce 
immune responses not only to the Omicron 
BA.4/BA.5 subvariant, but also to a variety of 
other variants, including a robust response to 
the original strain. The immune response 
generated by the bivalent mRNA boosters 
against the OmicronBA.4/BA.5 subvariant as 
well as the more recent BQ.l .l , and XBB 
subvariants is better than that observed with 
the original monovalent vaccine. 
Studies conducted for a 50 µg mRNA-1 273 
booster (including the original mRNA-1 273 
booster and the variant-containing bivalent 
vaccines mRNA-1273 .222 and mRNA-
1273 .214) elicits enhanced immune responses 
against SARS-Co V-2 compared to those 
elicited by the primary series, and consistent 
responses were observed across adolescents, 
younger adults, and older adults. Additionally 
variant-containing bivalent boosters elicit 
superior immune responses to the variant in 
the vaccine compared with the original 
mRNA-12  73 booster, and enhanced responses 
are observed in both younger and older adults, 
and regardless of prior SARS-Co V-2 status, 
and variant-containing bivalent boosters 
induce immune responses that are durable, and 
cross neutralize divergent SARS-CoV-2 
strains. COVID-1 9  IR are lower in boosted 
versus non-boosted individuals, and rates of 
COVID-1 9, hospitalized COVID-1 9  and 
hospitalized COVID-19  death are lower in 
boosted versus non-boosted individuals. 

Key Risks The safety ofelasomeranin controlled clinical 
studies is based largely on data from Study 
mRNA-1273-P301, which was a2-part Phase 
3 study: 
Part A, the blinded Phase was a randomized, 
stratified, observer-blind, placebo-controlled 
study to evaluate the efficacy, safety, and 
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monovalent vaccine. 
• Variant-containing bivalent boosters 
elicit superior immune responses to 
the variant in the vaccine compared 
with the originalelasomeran booster. 
• Enhanced responses are observed in 
both younger and older adults, and 
regardless of prior SARS-Co V-2 
status. 
• Variant-containing bivalent boosters 
induce immune responses that are 
durable, and cross neutralize 
divergent SARS-CoV-2 strains. 

In the ongoing CTs for elasomeran 
the most common solicited local AR 
was pain, and the most commonly 
reported solicited systemic ARs were 
fatigue, headache, myalgia, and 
arthralgia. The majority of the 
solicited local and systemic ARs 
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Decision Factors Evidence/ Uncertainties 
immunogenicityofmRNA-1273 SARS-CoV-
2 vaccine compared to placebo in adults 1 8  
years of age and older who have no known 
history of SARS-Co V-2 infection. 
Part B, the open-labelobservationalPhase was 
designed to offer participants who received 
placebo in Part A of this study and who met 
EUA eligibility an option to request 2 doses of 
mRNA-1 273 vaccine and remain on study. 
Cumulatively, 53 ,983 subjects are estimated to 
be have beenexposed to either mRNA-1 273, 
or its variants (mRNA 1 273.35 1 , mRNA-
1273 .2 1 1 ,  mRNA-1273.2 1 3 ,  mRNA-
1273.2 14, mRNA 1273.222, mRNA 
1273.61 7 .2, mRNA-1 273 .529, mRNA-
1 273 .23 1 and mRNA 1 273 .8 1 5), and 
participants exposed to mRNA-1273 in 
conjunction to mRNA-1283 (including its 
variants mRNA-1283.21 l )ormRNA-10 1 0  or 
mRNA-1 345, or co-administration with 
mRNA-1 0 IO or co-administration with mRNA 
1 345 in the mRNA clinical development 
program sponsored by ModemaTx, Inc. The 
total count of 53,983 represents unique 
subjects (Subjects enrolled in both trials P30 l 
and P20 I (Part C)/P205 or in both P204 and 
P306 and are only counted once in total). 
Till DLP, 1 6,507 subjects were exposed to 
mRNA 1 273 in CTs sponsored by licensing 
partners. Out of 1 6,507 subjects, 1 ,280 
subjects were exposed to mRNA 12 73 in CTs 
sponsored by DMID, 1 ,534 subjects fiom a CT 
sponsored by GSK, 1 7  subjects from a CT 
sponsored by NCI, 1 9  subjects from a CT 
sponsored by UCLA, 1 2,340 subjects from a 
CT sponsored by SAMRC, 1 ,0 1 2  subjects 
from CTs sponsored by MSD, and 305 
subjects from a CT sponsored by University of 
Southampton. Cumulatively, 3 ,290 subjects 
were enrolled in investigator-initiated trials. 
The type, incidence, and severity of ARs and 
TEAEs reported with ela someran in CTs were 
consistent with the CT data previously 
submitted in support of authorization. No 
unexpected safety findings were identified. 
Solicited local and systemic ARs were more 
common in participants who received mRNA 
1273 compared with those who received 
placebo after both the first and second doses. 
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occurred within thefirst2 days after 
administration of mRNA 1273 and 
generally persisted for l to 3 days. 
Overall, in the Phase 1 /2/3 ongoing 
CTs no new clinically significant 
abnormalities or new safety risks 
were identified beyond those already 
included in the CCDS/ IB. 
Tolerability andsafetyofelasomeran 
evaluated across each age group in a 
total of > I 0,800 adolescents, 
children, toddlers, and infants who 
received at least 1 dose ofmRNA-
1273 was generally safe, well 
tolerated, and no new safety signals 
were identified. 
The overall safety profile of two 
doses of elasomeran observed in 
Studies 203 and 204 was consistent 
with the known safety profile to date 
observedin the pivotal Study 301  as 
well as PMS. 
The profile of elasomeran in children 
is also consistent with otherroutinely 
administered pediatric vaccines for 
the respectiveage groups. Across all 
pediatric age groups, the AE profile 
of elasomeran in the pediatric 
populations is characterized primarily 
by transient local injection site and 
systemic reactions, Grade 1 to Grade 
2 in severity, and of2 to 3 days in 
duration. Across all4  age groups 
fever � 40°C was the only Grade 4 
solicited systemic AR reported in 
more than 1 participant. Febrile 
seizure was reported in 1 participant 
proximal to vaccination, but the 
event, along with a number of the 
Grade 4 fevers were associated with 
evidence of co-existing viral 
infections. 
Anaphylaxis has been reported in 
individuals who have received the 
Modema COVID-1 9  Vaccine. 
Appropriate medical treatment and 
supervision should always be readily 
available in case ofan anaphylactic 
reaction following the administration 
of the vaccine. 
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While the severity of solicited symptoms 
increasedafterthe second mRNA-1273 dose, 
relative to the first dose, the majority of ARs 
were mild-to-moderate in severity. 
The most common solicited local AR was 
pain, and the most commonly reported 
solicited systemic ARs were fatigue, headache, 
myalgia, and arthralgia. The majority of the 
solicited local and systemic ARs occurred 
within the first 2 days after administration of 
mRNA 1273 and generally persisted for l to 3 
days. 
In the mRNA-12 73 group, pain was the most 
common grade 3 solicited local AR, and grade 
3 pain was more common after the second 
injection than after the first. Fatigue and 
headache were the most commonly reported 
grade 3 systemic ARs in the elasomeran group 
afterthe first injection and second injection. 
The local and systemic ARs are considered 
risks with minimal and temporary clinical 
impact. 
Hypersensitivity events were more common 
amongelasomeranparticipants than placebo 
participants, however, most imbalance was 
due to injection site urticaria and rashes. In 
Study mRNA-1273-P30 1 ,  anaphylaxis, a 
potentially life-threatening hypersensitivity 
reaction that can occur after any vaccination 
was not reported within 30  minutes after 
injection with elasomeran. 
No confirmed cases ofmyocarditishave been 
reported in any of the ongoing studies for 
elasomeran. Pericarditis was reported in 5 
participants, 2 each in the elasomeran and 
placebo groups during Part A, with 1 female 
and 1 male participant in each group having an 
SAE of pericarditis reported, and 1 male 
participant in Part B. There was no evidence of 
an increased risk of pericarditis in the 
elasomeran group. In addition, the careful 
review of symptoms suggestive of myocarditis 
did not identify a concern. 
The tolerability and safety of mRNA-1273 was 
evaluatedacro&'ieachage group in a total of> 
1 0,800 adolescents, children, toddlers, and 
infants who received a tleast 1 dose of mRNA-
1273 . mRNA-1273 in these age groups was 
generally safe, well tolerated, and no new 
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Since Jul 202 1 ,  myocarditis and 
pericarditis have been considered as 
an important identified risks that may 
occurfollowingvaccination against 
COVID-1 9  with a messenger RNA 
vaccine, especially in young men. 
Available data suggestthatthe coutse 
of myocarditis and pericarditis 
following vaccination is typically 
milder than viral myocarditis or 
pericarditis and is self-limited. 
The clinical course of cases of 
myocarditis andpericarditis appears 
generally favorable; those individuals 
who are hospitalized have lengths of 
stay of around 2 to 4 days on average. 
A review of the post-authorization 
data received during this reporting 
period showed that events of 
myocarditis and pericarditis continue 
to primarily occur in young adult 
males shortly afterthe second dose of 
the vaccine with a TTO less than 7 
days. 
Evaluation of data received during 
this reportingperiod of those patients 
receiving a 3rd dose or a BD, shows 
an increased risk of myocarditis in 
adults that appears attenuated 
compared to the risk following the 
second dose of the primary series. 
To date, based on the data from 
ongoing trials, and post-authorization 
safety information, the general safety 
profile of elasomeran continues to 
appear well tolerated and with an 
acceptable safety profile. 
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safety signals were identified. The overall 
safety profile of two doses of mRNA-1273 
observed in Studies 203 and 204 was 
consistent with the known safety profile to 
date observed in the pivotal Study 301  as well 
as PMS. The profile ofmRNA-1273 in 
children is also consistent with other routinely 
administered pediatric vaccines for the 
respective age groups. Across all pediatric age 
groups, the AE profile ofmRNA-1273 in the 
pediatric populations is characterized primarily 
by transient local injection site and systemic 
reactions, Grade 1 to Grade 2 in severity, and 
of2 to 3 days in duration. Across all4  age 
groups fever � 40°C was the only Grade 4 
solicited systemic AR reported in more than 1 
participant. Febrile seizure was reported in I 
participant proximal to vaccination, but the 
event, along with a number of the Grade 4 
fevers were associated with evidence of co-
existing viral infections. 
No confirmed cases of myocarditis or 
pericarditis were reported in Studies 203 and 
204. 
Cases involving myocarditis/pericarditis 
received during this reporting period were 
consistent with the known safety profile of 
elasomeran. A review of the data received 
cumulatively and during this reporting period 
showed a continuous decreasing trend in the 
number of reported cases, with events of 
myocarditis and pericarditis continue to 
primarily occur in young adult males shortly 
after the second of the vaccine, with a TTO 
less than 7 days. The same pattern was 
observed for cases reported after receiving a 
3rd or more doses of elasomeran (Original). 
Overall, evaluation of data received duringthi; 
reporting period of those patients receiving a 
3rd dose or a BD shows an increased risk of 
myocarditis in adults that appears attenuated 
compared to the risk following the second 
dose of the primary series, as it had been 
described in the literature. 
Evaluationofthecumulative information for 
reports ofmyocarditis and/or pericarditis 
following exposure to elasomeran or 
elasomeran/imelasomeran and 
elasomeran/da vesomeran during pregnancy 
does not indicate a safety issue and cases of 
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Decision Factors Evidence/ Uncertainties 
myocarditis and pericarditis in this 
subpopulation are consistent with the known 
safety profile of elasomeran. Similar to 
myocarditis and pericarditis events, overall, 
most ofthemyocarditis and pericarditis events 
reported in pregnancy were resolved or 
resolvingat the time the report was received. 
Passive and observational surveillance 
information shows that the clinical profile of 
patients experiencingmyocarditis/ pericarditis 
following exposure to a COVID-1 9  mRNA 
vaccine result in events with a relatively short 
period of hospitalization, most cases follow an 
uncomplicated clinical course and complete 
resolution of symptoms is rapidly achieved, 
and can be effectively treated with a standard 
medication treatment with ibuprofen and 
colchicine, without any CMR-detectable 
consequence [1 5 1  ] . 
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Overall, the cumulative evidence on the safety and efficacy for elasomeran, 
elasomeran/imelasomeran, and elasomeran/davesomeran, fully supports the indications as 
described in the RSI, authorized as a suspension for injection for active immunizations to prevent 
COVID-1 9  caused by SARS-CoV-2 in individuals 6 months of age and older, or a BD in 
individuals 6 years of age and older, and individuals 1 2  years of age and older, respectively. 

Clinical trial data and the results of the post-authorization non interventional study (NIS) 
conducted to date support the positive safety and efficacy profile of mRNA-1 273, 
mRNA-1 273 .2 1 4, and mRNA-1 273 .222. 

During the reporting period, 4 validated signals were closed as refuted by the MAH; Amenorrhea 
(Re-evaluation), Diarrhea (re-evaluation), Idiopathy inflammatory myopathy/Myositis, 
Pemphigus and pemphigoid, and 2 validated signals were ongoing; IgA Nephropathy flares, and 
Sensorineural hearing loss. 

A Spikevax RMP version 7 .0 was submitted during the reporting period along with PBRER#4 
within procedure EMEA/H/C/PSUSN000 l 0897 /2022 12  to propose removal of the following 
safety concerns: 

• Important potential risk: V AED including V AERD 
• Missing information: Use in immunocompromised subjects, Interaction with other 

vaccines, Use in frail subjects with unstable health conditions and co-morbidities ( e.g 
COPD, diabetes, chronic neurological disease, cardiovascular disorders) and Use in 
subjects with autoimmune or inflammatory disorders. 

The evaluation of the PBRER#4 was still ongoing at the end of the reporting period. 

The data included in this PBRER#5 does not indicate any changes in the benefit-risk profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran. The safety profile of 
elasomeran, elasomeran/imelasomeran, and elasomeran/davesomeran is closely monitored on a 
continuous basis and the analysis of the data contained within this report supports the current RSI 
(CCDS vl  6.0, dated 03 Jan 2023) for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran. Examination of the data contained within this report further supports 
the conclusion that the overall benefit-risk balance for elasomeran, elasomeran/imelasomeran, and 
elasomeran/davesomeran continues to be positive and remains unchanged. 
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