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1. Background information on the procedure

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, AstraZeneca AB submitted to the
European Medicines Agency on 5 November 2021 an application for a variation.

The following changes were proposed: b
Variation requested Type @exes
. ffected
C.l4 C.1.4 - Change(s) in the SPC, Labelling or PL due to new Typ( I and IIIB
quality, preclinical, clinical or pharmacovigilance data N

Update of sections 4.2, 4.8 and 5.1 of the SmPC in order to introduce a boost@e of Vaxzevria
(homologous or heterologous) based on interim immunogenicity and safety% om the pivotal study
D7220C00001, a partially double-blinded, randomised, multinational, active rolled phase II/II1
clinical study and supportive literature evidence from studies COV001, 1, COV-BOOST and
Com-COV studies. The Package Leaflet is updated accordingly. In additi he MAH took the
opportunity to make minor editorial changes/corrections througho%e product information.

The requested variation proposed amendments to the Summary@oduct Characteristics and
Package Leaflet.

2. Introduction Q
O

Vaxzevria (also refer hereafter AZD1222) is indicated fokactive immunisation to prevent COVID-19
caused by SARS-CoV-2 in individuals 18 years of & and older. The approved posology consists of two
separate doses of 0.5 mL each, to be administgfed thtramuscularly. The second dose should be
administered between 4 and 12 weeks (28 to 8%&days) after the first dose.

The purpose of this variation is to suppo %aluse of AZD1222 as COVID-19 vaccination booster dose
in adults 18 years and older, previousl| CJinated with primary series of an authorised COVID-19
vaccine (either mRNA or adenoviral- ). It presents a critical review of the benefits and risks of
AZD1222 in this intended use, ba the clinical data summarised in the interim clinical study
report (CSR) for Study D7220C® and supportive evidence from relevant clinical studies.

This assessment report (AR mmarises the available data on non-clinical, immunogenicity and safety
data to support the abov tioned variation. The product information has been updated accordingly.

3. Non-clini spects

3.1. Metho@analysis of data submitted

The MA H\Cd/ided additional non-clinical data in support of a third dose administration regarding
pharma . Pharmacology data was submitted in the form of a peer reviewed publication by
Spenc@ | (Spencer et al 2021a, DOI: 10.1016/j.ebiom.2022.103902).

tudy BALB/c mice (n = 5 - 7/group) which have been previously vaccinated with 2 doses
intk@muscularly (IM) of AZD1222 4 weeks apart, were boosted 4 weeks later with a third dose of 108
infections units (iu) of either AZD1222 or AZD2816, a modified version of AZD1222 with the S
glycoprotein gene from the Beta variant instead of the original Wuhan-Hu-1 strain. All mice were
sacrificed 3 weeks post the third dose and antibody and T cell responses were assessed. It should be
noted that the information provided also included data related to another product (Beta-AZD2816)
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unrelated to the requested variation and therefore, this set of data is considered out of the scope of
the evaluation.

3.2. Results

An increase in spike-specific IgG was observed after the third dose of AZD1222 against all va
tested (wild-type and Beta spike protein; Figure 1 A), which was higher than the observed @tmse
following 2 doses.

Neutralising antibody responses were observed against wild-type, Beta, Delta and Gag variants in a
pseudovirus nAb assay (Figure 1 B) and were significantly higher when compared oses (Table 1).

As observed previously (Spencer et al 2021b), the anti-spike cell mediated resgon was primarily
CD8+ T cells, with a high frequency of CD8+ T cells producing IFNy and TN olléwing a third dose of
either AZD1222 or AZD2816 (Figure 2 C), with a majority of the respons T effector (Teff), T
effector memory (Tem) CD8+ T cells. @

28716

Figure 1 Immune Response Following a Third Dose of AZD1222 or,t)
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Figure @d from Spencer et al 2021a.
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Table 1 Microneutralisation Titres Following a Boost of AZD1222

Primme | Boost | Boost | Time | Original wild- | Beta (B.1.351) |Delta (B.1.617.2) Gamma (P.1)

post type spike
lﬂs_t IDso | TDso TDsi IDse | ID50 | IDso IDsp IDs»
vaccine
AZDI222AZD1222 20 days| 1691 486 830 243 151 93 2689 722
(613 | (134 | (729 | (129 | (122 | (80to [(1436to| (162 @
to 2750 | to 712) |to 1202)| to 485) | to 659) | 342) | 4861) [to 1457) %
L 4
AZDI1222)AZD2816 20 days| 2058 706 2281 585 379 223 3507 998 \
(1159to| (477 |(2000to| (418 [ (158 | (85to [(3105to| (714 {

2815) [t0926) [ 4984) [t0 1371)| t0827)| 454 | 5100) |to2049) O
A7D1222|A7D1222{a7ZD1222{20 days| 4032 | 1478 | 1609 | 413 | 721 | 375 | 1896 | 1017

(2385t0| (507 | (910 | (240 | (232 | (123 | (703 | (4qs
4559) [t02222)}10 4519)ft0 1617) 10 1274)| 10 745) |10 3610)|t0 2323

AZDI1222JAZDI1222IA7D2816| 20 days| 3704 | 2022 | 4392 1864 | 1699 615 4755 | |36

(3462 to|(1135 to|(2304 to| (767 | (547 | (200 |(1637 4to
4775) | 3949) | 4737) [to 2844)|t0 4026)|t0 1816)| 5063) [NdP68)
VS

)

Prime | Boost Boost | Time | Original wild- | Beta (B.1.351) [Delta (B.l.@Gamma P.1)

post type spike A 4
la S_t IDsg | IDso | IDso | IDso NJIDso | IDso | IDso
vaccine
AZDI1224A7ZD1222) 20 days| 1691 186 830 243 93 2689 722

613 | (134 | (729 | (129 | (122 | (80+to |(143610| (162
102750 [ to 712) [to 1202)| to B85 Y to 659) | 342) | 4861) |to 1457)

AZD1222|AZD2816 20 days| 2058 | 706 | 2281 N 379 | 223 | 3507 | 998

(1159 10| (477 (2000t§\118 (158 | (85t0 |(3105t0| (714
2815) | t0926) to 1371)| to 827) | 454 | 5100) |to2049)
413 | 721 | 375 | 1896 | 1017
(240 | (232 | (123 | (703 | (406
to 1617)|to 1274)] to 745) |0 3610)|to 2322
AZD1222|A7ZD1222{AZD2816{20 days| 3704 4392 | 1864 | 1699 | 615 | 4755 | 3236
(34 5to|(2304to| (767 | (547 | (200 |(1637 to[(1294 to
4737) [to 2844)|t0 4026)|t0 1816)| 5063) | 4968)

AZD1222{A7D1222|A7D1222{20 days| 4032
(2385 to|
4559)

@ alise pseudotyped virus expressing original spike, Beta (B.1.351), Delta (B.1.617.2) or
daglired in the serum of vaccinated mice. Pseudotyped virus neutralization titres are expressed as
inhibited luciferase expression by 50% (IDso) or 80% (IDso). Table shows the median (min

Functional ability of antibodies ta
Gamma (P.1) spike protein was m
the reciprocal of the serumilution th3a
to max) per group.

Table adapted from Spen€e 9 al 2021a.
’\Q
0\< ’
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Figure 2 T cell Responses Following Boost Vaccination
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A. IFNy secreting ce&e sured by ELISpot, with splenocytes stimulated with pools of common, original (WT) or B.1.351 peptides.
S proportion of IFNy secreting cells measured against spike common peptides, sub-divided into S1 (pool 1

Bar graph repres;

and pool 2) or | 3 or pool 4) regions of spike protein.

B. Frequencyaef cytokine producing CD4*, total number (left) or proportion (right) of IFNy* or TNFa* CD4* T cells of a T effector
(Teff), T eff emory (Tem) or T central memory cells (Tcm) phenotype, bars represent the median response per group.

C. Freq y Of cytokine producing CD8*, total number (left) or proportion (right) of IFNy* or TNFa* CD8* T cells of a Teff, Tem or
Tc h e, bars represent the median response per group. Figure from Spencer et al 2021a.

. Discussion

Data retrieved from a published paper has been submitted, in Balb/C mice in which immunogenicity
resulting of administration of two (Prime boost) or three doses (boost dose) of AZD1222 (108
infectious units) has been assessed. Negative control animal groups have not been included in the
study. Total IgG levels following immunization were measured against the original WT spike protein or
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B.1.351. spike protein after reveal no significant differences between both settings, although a slightly
improved response was seen against WT spike protein.

Neutralizing antibodies responses to immunization were also measured against pseudotyped virus
expressing original (WT), B.1.351, B.1.617.2 or P.1 spike protein after 3 doses of AZD1222. Regsponses
were generally higher in all instances as compared with two doses except for ID50 microneutr ion
titers observed against P.1 with has also shown a high degree of variability. The titers repo@ gainst
WT original pseudotyped virus were the highest, followed by P.1, B.1.351 and B.1.617.2%1

predominant cytokine response for both CD8+ and CD4+ T cells was expression of IF \ TNF-a,

IFN-y response was evaluated by ELISpot testing in splenocytes stimulated with peptide pools that
were sub-divided into 4 pools to cover the S1 and S2 regions of spike. Data is indi e that the
response was mainly driven by S1 (pools 1 and 2) which is consistent with pr%y submitted data
after a prime boost regimen (2 doses). Relevant immune response for CD4 CD8+ T cell
populations was also observed. Increases were notably higher in the CDSQtype compared to CD4+
in BALB/c mice. Most of the response reported was driven by T effecto ), T effector memory
(Tem) CD8+ T cells. The leading cytokine response for CD8+ and CD4+ T cells was expression of IFN-
y and TNF-a. The administration of a booster dose did not result in&elevant increase of Tcell
responses.

No additional endpoints of immune response have been sub %This is considered acceptable from
a non-clinical perspective since no relevant concerns havesbeehn identified in the data provided and the
weight of immunogenicity boost response has been alre@addressed in the Clinical evaluation of this
variation assessment.

4. Clinical Immunogenicity cts

4.1. Methods - analysis of datassubmitted

Introduction (J

The purpose of this variation is to the use of AZD1222 as COVID-19 vaccination booster dose in
adults 18 years and older, previou accinated with primary series of an authorised COVID-19 vaccine
(either mRNA or adenoviral-b It presents a critical review of the benefits and risks of AZD1222 in
this intended use, based on*he clinical data summarised in the interim CSR for Study D7220C00001
and supportive evidence relevant clinical studies.

Study D7220C00001 issalso designed to assess AZD2816 (a modified AZD1222 vaccine targeted against
the Beta variant of @—COV—Z), as a third dose booster in previously vaccinated participants. Results
to-date show tha? AZD1222 and AZD2816 boosters elicited a robust immune response against all
variants testea& AZD2816 booster eliciting higher antibody titres against the Beta variant compared
to the AZD@ booster, as intended. No other remarkable differences with significant clinical
implicatio chluding safety, were noted between these two vaccines. Although both AZD2816 and
AZD122 onstrated a positive risk-benefit profile as a third dose booster in Study D7220C00001,
AZD2 is not considered to offer sufficient differentiation from AZD1222 to warrant seeking an
indication for the product at this time due its limited relevance in an epidemiological setting dominated
b elta and Omicron variants. Therefore, the clinical overview submitted by the MAH is primarily
focused on data from the AZD1222 booster treatment arm and includes only a brief summary of results
for AZD2816.

The MAH submitted an interim CSR that reports on an analysis of data from participants previously
vaccinated against COVID-19 with 2 doses of either AZD1222 or an mRNA-based vaccine who then
received a 1-dose booster of AZD2816 or AZD1222. Dosing of the previously unvaccinated cohort, who
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are to receive a 2-dose primary series of AZD1222 and/or AZD2816, was still ongoing at the time of
database lock for this interim analysis. The primary analysis, which includes comparative analyses across
the previously vaccinated and previously unvaccinated cohorts, will occur once data for the previously
unvaccinated cohort are available and will be reported in the Primary Analysis CSR.

Only descriptive immunogenicity results were originally planned to be presented in this interim Qwith
t

no comparative analyses. Following database lock both the MHRA and the CHMP reques this
interim analysis include comparative analyses, which were conducted against a mat ohort of
participants from an historical study who had received 2 doses of AZD1222. '\

Although this is an interim analysis, it included a full analysis of the booster trea group through
Day 29 following AZD1222 booster. These clinical data include 689 participan Qears of age and
older, including individuals with and without comorbidities that increase the Sk fot severe COVID-19.
The majority of participants were seronegative at study start, but a sm,a‘lb rt of participants that

were seropositive at baseline with previous SARS-CoV-2 infection are also mcluéed to support use across
the real-world population. @
Compliance with Good Clinical Practice {

The sponsor’s procedures, internal quality control measures and @ddit programmes provide reassurance
that D7220C00001 was carried out in accordance with GCP, @cumented by the ICH and applicable

health authorities’ guidelines. Q

Data Monitoring Committee

A COVID-19 Vaccine Data Safety Monitoring BoarMMB) comprised of independent experts was
convened to provide oversight and to ensure saf ethical conduct of the study.

Regulatory Status Q

AZD1222 has a Conditional Marketing Au&ijation in the EU and UK and is authorised in 93 countries

worldwide. (J

In late 2021, AstraZeneca initia Igbal submissions to include administration instructions for a
homologous boosting (third dose) AZD1222 in the product label, based on the COV001 publication.
To date, regulatory authorities @ authorised an AZD1222 booster in 16 countries worldwide.

Conventions k

This study includes multip ohorts’ and ‘treatment groups’. The 2 main groups of participants, being
(1) those previously Nnated with AZD1222 or an mRNA vaccine and (2) those who were COVID-19
vaccine-naive, are @ed to as the ‘previously vaccinated cohort’ and the ‘previously unvaccinated
cohort’, respesti ithin the previously vaccinated cohort there are 2 subcohorts, referred to as the
‘AZD1222 coh ?’\ ve., those who previously received 2 doses of AZD1222) and the ‘mRNA cohort’ (i.e.,
those whos V@JSW received 2 doses of a COVID-19 mRNA vaccine). There were 2 treatment groups
ter or AZD2816 booster) within each of these subcohorts.

roups are identified by 'V1222" and ‘VmRNA’, which refer to the cohorts based on their pre-
ary 2-dose course of vaccination, and by '‘B1222’ and '‘B2816’, which identify the booster dose
ed by that treatment group during the study. For example, V1222/B2816 refers to participants
previously Vaccinated with 2 doses of AZD1222 who received a booster dose of AZD2816.

Regulatory History

Scientific advice related to Study D7220C00001 has been obtained as summarised in Table 2.
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Table 2 Dates of Prior Scientific Advice

Date of health anthority feedback
Topic MHRA EMA/CHMP FDA
Clinical Trial Design 14 May 2021 21 May 2021 26 May 2021
Use of Historical Control - 07 Oct 2021 - b
Scientific Advice 20 Nov 2021 07 Dec 2021 - @

CHMP, Committee for Medicinal Products for Human Use; CTA, clinical trial application; EMA, European ,,

Medical Agency; FDA, Food and Drug Administration; MAA, Marketing Authorisation Application; \
Medicines and Healthcare Regulatory Authority

In general, the final design of the D7220C00001 study is aligned with the EMA} and FDA guidance
(EMA guidance 2021, MHRA guidance 2021, FDA 2021) and feedback recei\&fj m the Agencies. This
included the non-inferiority analysis for GMT ratio and seroresponse rate@of validated pseudovirus
neutralisation assay, and inclusion of seropositive cohort to c rize reactogenicity and
immunogenicity to AZD1222 and AZD2816.

AstraZeneca consulted with the CHMP on using historical controls {eprimary vaccination comparators
for the booster treatment arms instead of the in-study primar @nation cohort, due to the urgency
of the need for approved boosters. Based on unfeasibility to %unvaccinated participants older than
65 years old participants, CHMP agreed that the immunoge@ a on individuals of less than 65 years
old could allow extrapolation to other age groups withi@ riginal indication.

In November 2021, AstraZeneca consulted with CHMN MHRA on the adequacy of the clinical package
based on the interim analysis of D7220C00001 st data to support an application for authorisation of
AZD2816 as a 1-dose booster vaccination in indi Is previously vaccinated against SARS-CoV-2 with
AZD1222 or an mRNA vaccine, the use ofalter@on—inferiority margin for GMT ratio and seroresponse
difference, and to agree with the list of #gdportant prognostic covariates for primary analyses of GMT
ratio using ANCOVA models. The CHMP @ded by way of scientific advice provided on 07 December
2021 that key secondary endpoint 2.4%(.8¥, comparing the response against the Wuhan-Hu-1 strain of
a booster dose of AZD1222 to a QZDIZZZ primary series) be promoted to a primary outcome.
The CHMP also requested that th ginal SAP be separated into 3 individual SAPs specific to (1) the
AZD1222 previously vaccinaterhort, (2) the mRNA previously vaccinated cohort, and (3) the
previously unvaccinated cohQrt. These requests were implemented. The non-inferiority analysis of
difference in seroresponst data has been conducted with the CHMP requested margin of -10%.
o}

Following database I&xn November 2021, as per request from the MHRA and the CHMP, this
analysis, which was@ ally planned to only present descriptive results for the previously vaccinated
cohort, also inclu mparative analysis to allow conclusive assessment of non-inferiority.

L 4
overall Stu.t;? ign of CT D7220C00001

Clinical "3\ 220C00001 is an ongoing Phase II/III, partially double-blinded, randomised,
multinat y active controlled study to evaluate the safety and immunogenicity of AZD2816 as a 1-
dose @er vaccination in previously vaccinated adult participants and as a 2-dose primary vaccination
in ously unvaccinated adult participants. This study is also investigating the safety and
i unogenicity of (1) a 2-dose vaccination with AZD1222 as first dose and AZD2816 as the second dose
and (2) a 1-dose booster of AZD1222 in participants previously vaccinated with a 2-dose COVID-19
vaccine.

A total of approximately 2590 SARS-CoV-2 nucleocapsid seronegative participants who were screened
and judged to be eligible for the study were to be enrolled across these 2 populations. The goal was for
1300 previously vaccinated participants to receive an additional single-dose booster vaccination, and for
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1290 unvaccinated participants to receive a 2-dose primary vaccination. In addition, seropositive
participants were enrolled (with a maximum of 10% of the seronegative population or 259 participants)
to support exploratory analyses in these participants.

The enrolment and randomisation strategy were intended to minimise group differences in terms of age,
sex, and the presence of comorbidities.

The study contains 3 cohorts that were randomised to a total of 8 treatments: @

AZD1222 were to be randomised 1:1 to 1 dose of AZD1222 or 1 dose of AZ

e Approximately 600 seronegative participants who were previously vaccinaith 2 doses of an
mRNA COVID-19 vaccine were to be randomised 1:1 to 1 dose of AZN@or AZD2816.

¢ Approximately 1290 seronegative, vaccination-naive participants wergfto Be randomized 5:5:5:2
to 2 doses of AZD1222 with a 4-week dosing interval, 2 doses of AZ 6 with a 4-week dosing
interval, 1 dose of AZD1222 followed by 1 dose of AZD2816 wit eek dosing interval, or 2
doses of AZD2816 with a 12-week dosing interval. @

e Approximately 700 seronegative participants who were previously vaccinate @2 doses of
D%l .

In addition, a smaller population of seropositive participants ith a maximum of 10% of the
seronegative population), were to be randomised in a similar m to the above.

week interval was open-label due to the difference in d@sin® interval. The booster dose cohort was

double-blinded. O

Immunogenicity (i.e., anti-Wuhan-Hu-1 and anti-Beta\lmune responses including S-binding antibody
titres and neutralising antibody levels [pseudon@lisation]) were to be assessed in serum samples
collected pre-dose on the day of each vaccina aseline levels before vaccination), 14 and 28 days
after each vaccination, and 180 days after t&t vaccination. Responses to the Alpha and Gamma
variants (S-binding antibody assay) and he Delta variant (pseudoneutralisation assay) were also to
be assessed. Peripheral blood mononuc@aycells were to be isolated in a subgroup of participants to

assess T- and B-cell responses. 0
All study participants were to bwed for safety for 180 days after administration of their last
n

vaccination dose. In every parti , solicited local and systemic events were to be reported for up to
7 days after each dose, all uﬁ/ ed AEs will be reported for up to 28 days after each dose, and SAEs,
MAAEs, and AESIs were t aluated through study completion (up to 180 days after the last study
vaccination). Q

Figure 3 shows th@m of the study and the sequence of treatment periods for the previously

vaccinated coho
é}(\
>
Z

The 3 treatments with a 4-week dosing interval were double ed while the treatment with the 12-
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Figure 3 Flow chart of Study design for previously vaccinated seronegative/seropositive participants
receiving a 1-dose booster

Study Day
18 15 29 180
Day-14to1 Day 1 l 1 l l 1
= N=350/35 ) A -
Prior AZD1222| N »| AZD1222, 5 x 10 viral particles (= 2.5 x 10¢ infectious units) x 1
vaccine = | g N=700/‘70_
[=]
N=350/35
= E _/b AZD2816, 5 x 10*° viral particles (= 2.5 x 10° infectious units) x 1
2 —
v Prior mRNA R N=300/30 »| AZD1222, 5 x 10*° viral particles (= 2.5 x 108 infectious unitg)ff
vaccine o g N=600/60
> 2 >
g N=300/30 AZD2816, 5 x 10%° viral particles (= 2.5 x 108 infectious

1 Investigational Product Adminisl%:
| clnic visit 0

N = N seronegative/N seropositive

Inclusion criteria

It follows a summary of the key inclusion criteria: \O

1. Adult, > 18 years of age at the time of consent

For inclusion in the SARS-CoV-2 seronegati pulation supporting the primary and secondary
objectives:

2. No history of Iaboratory-coi&j SARS-CoV-2 infection (i.e., no positive nucleic acid
amplification test and no pos% ibody test).

3. Seronegative for SAR@ 2 at screening (lateral flow test to detect activity to the
nucleoprotein).

Note, patients failing to mee nQa 2 and/or 3 may be included in the separate seropositive population
ratory objectives.

supporting the seropositi\q
4. Medically stable, aawlin o the judgment of the investigator.

5. Contraceptive us%women should be consistent with local regulations regarding the methods of
contraceptionfo e participating in clinical studies.

6. Prior compﬁt} of a 2-dose primary homologous vaccination regimen against the original SARS-CoV-
2 Wuha f] rain with either AZD1222 (2 standard doses as authorised vaccine or as investigational
product inical trial with a 4- to 12-week dosing interval) or with an mRNA vaccine approved for
emer or conditional use (e.g., BNT162b2 vaccine [Pfizer-BioNTech] with a 3- to 12-week dosing
int r mRNA-1273 vaccine [Moderna] with a 4- to 12-week dosing interval). The second dose in all

should have been administered at least 90 days prior to first administration of study intervention.
Following a blinded review of protocol deviations related to the timing of doses, it was decided that only
participants with intervals of less than 70 days from second dose to booster dose, or who had received
their primary series of AZD1222 or an mRNA vaccine at an interval of less than 21 days or greater than
100 days, would be excluded from the immunogenicity analysis sets.
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Exclusion criteria
It follows a summary of the key exclusion criteria:
1. History of allergy to any component of AZD1222/AZD2816.

2. History of Guillain-Barré syndrome, any demyelinating disease, or any other neuroim logic

condition. @

3. Significant infection or other acute illness, including fever > 100 °F (> 37.8 °C) op l@ay prior to

or day of randomisation. {\

4. Any confirmed or suspected immunosuppressive or immunodeficient state, @ding asplenia or

HIV/AIDS. \Q
AW

6. History of primary malignancy (some exceptions allowed)
chrease the risk to the

7. Any other significant disease, disorder, or finding that may signifi
participant because of participation in the study, affect the ability of the ticipant to participate in the
study, or impair interpretation of the study data. {

8. Any autoimmune conditions, except mild psoriasis and vitiIigo@

<

Objectives
The initial primary and key secondary immunogenicm;ectives for the previously vaccinated cohort,
as specified in the CSP in effect at the time of dat@se lock for this interim analysis, were as follows:

Objectives and endpoints

Primary: Q

1: To determine if the humoral immune response against the B.1.351 variant elicited by an
AZD2816 booster dose in participants previously vateinaged with AZD1222 is non-inferior to
the response against the original Wuhan-Hu-1 strafin eljeited by 2-dose AZD1222 vaccination

administered to previously unvaccinated participagts:

Key secondary:

2.1: To determine if the humoral inunsponse against the B.1.351 variant elicited by an
AZD2816 booster dose in participagits previously vaccinated with AZD1222 is non-inferior to
the response elicited by 2-dose Q_ 2 vaccination administered to previously

unvaccinated participants.

2.2: To determine if the x’tl immune response elicited against the B.1.351 variant by an
AZD2816 booster dose -inferior to the response elicited by an AZD1222 booster dose
in participants previgushgvaccinated with AZD1222.

L 4

2.3: To determg Ne humoral immune response against the original Wuhan-Hu-1 strain
16 booster dose in participants previously vaceinated with AZD1222 is

non-inferi response elicited by 2-dose AZD1222 vaccination administered to

previous! ceinated participants.

ermine if the humoral immune response against the original Wuhan-Hu-1 strain

v an AZD1222 booster dose in participants previously vaceinated with AZD1222 is
inferior to the response elicited by a 2-dose AZD1222 vaccination.

2.5: To determine if the humoral immune response against the original Wuhan-Hu-1 strain
elicited by an AZD2816 booster dose is non-inferior to the response elicited by an AZD1222
booster dose in participants previously vaceinated with AZD1222.
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Following database lock, the CHMP requested changes to the Statistical Analysis Plan (see also previous
section on “Regulatory History”). One of the requested changes was that the testing hierarchy for the
immunogenicity endpoints be reordered, with key secondary endpoint 2.4 becoming the primary
endpoint. The interim CSR submitted presents comparative analyses of immunogenicity results according
to the hierarchy requested by the EMA. As requested by CHMP, the interim CSR submitted byﬁMAH
include comparative analyses, conducted against a matched cohort of participants from @ orical

study who had received 2 doses of AZD1222. It is noted, that there were objectives (as for ple Key
secondary 2.1) where the comparator is the response elicited by 2-dose primary, s&si€s AZD1222
vaccination against the Beta variant are not presented in this interim CSR since se{ amples from

historic control cohort participants were not tested against the Beta variant. Q

An additional request by the CHMP was that the primary analysis SAP be sepaw o 3 individual sub-
SAPs specific to (1) the AZD1222 previously vaccinated cohort, (2) the n% reviously vaccinated
cohort, and (3) the previously unvaccinated cohort.

It follows the description of the objectives and endpoints of the two coh hat received a booster dose

of AZD1222:
AZD1222 vaccinated cohort that received a booster of AZD1222, {

According to the new specific SAP (“Previous AZD1222 Cohor%—ZSAP”) the immunogenicity objective

for the previous AZD1222 cohort that received a booster o 2 were:
Immunogenicity objectives ~
To deternune if the neutralizing antibody GMT response elicited b}\l AZDI1222 booster dose in patients
previously vaccinated with AZD1222 1s non-inferior to the g nse elicited by a 2-dose AZD1222 vaccination
Estimand:
Treatment AZDI1222 booster Q AZDI1222 primary vaccination

. AZDI1222 vaccinated Seronegative participants with no prior

Popalition seronegative pan‘@s COVID-19 vaccination
Timepoint 28 days after boosterﬂmu tration 28 days after second vaccination dose
Objective Level: N4 Serotype comparison:
Primary Q] Wuhan-Hu-1
Other Secondary® 1551 B.1.351
Other Secondary .1.351 Wuhan-Hu-1
Endpoint GM'{ Wseudoneuﬂ'a]izmg antibodies for AZD1222 booster/AZD1222

\Q

To determine if the se@xnse elicited by an AZD1222 booster dose in participants previously vaccinated with
AZDI1222 is non-infefgr to response elicited by a 2-dose AZD1222 vaccination
Estimand: .
Treatment #~ \ ) AZDI1222 booster AZDI1222 primary vaccination
Populat &\V AZD1 2?2 vaccil.u?lted Seronegative participant.s wilth 10 prior
seronegative participants COVID-19 vaccination
Timewu 28 days after booster administration 28 days after second vaccination dose
by ‘level: Serotype comparison:
- Secondary Wuhan-Hu-1 Wuhan-Hu-1
er Secondary® B.1.351 B.1.351
Other Secondary B.1.351 Wuhan-Hu-1
Endpoint Diflferel.lce in seroresponse (=4-fold increase from bas.eline in pse_udmleutralizing
antibodies) for AZD2816 booster versus AZD1222 primary vaccination

Analysis of primary and secondary endpoints

The immunogenicity endpoints of interest in this study are:
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- Geometric mean antibody titre of pseudoneutralising antibodies at Day 29
- Seroresponse, defined as = 4-fold increase from baseline in pseudoneutralising antibodies at

Day 29
The primary endpoint is that the GMT ratio of pseudoneutralizing antibodies against the original Wuhan-
Hu-1 strain elicited by an AZD1222 booster dose in participants previously vaccinated with AZ 228
days after booster is non-inferior to the response elicited by 2-dose AZD1222 vaccination inistered

to previously unvaccinated participants 28 days after second vaccination.

Primary analyses of GMT ratio will be performed on model-adjusted titre levels, wh \| | be derived

using an analysis of covariance (ANCOVA) model which includes the log transfor Iue of the titre
as the dependent variable and will include independent variables for the time si |ous vaccination
(for previously vaccinated individuals), baseline co-morbidities, sex, and a p as fixed effects.

Analyses of GMT/GMR will be performed also on both unadjusted titre Iev

For GMT ratio, non-inferiority was demonstrated if the lower limit of the 95% CI of the GMT ratio
of the comparator group (group c) and the reference group (group R) is .67.

Regarding the secondary endpoint on the difference in serorespons’&non-inferiority was demonstrated
if the lower bound of the 2- sided 95% CI rate difference in seror se between the comparator group
and reference group was =-10%.

It is noted that the primary and key secondary non-infe@ analyses across these two cohorts will
compare the previously vaccinated participants that re a booster dose in this study with a subset
of matched participants from the previously unvaccina articipants that received the 2-dose AZD1222
primary vaccine series in the AZD1222 Phase 3 study D8110C00001, which was performed in the US,
Chile, and Peru. This historical control group will b@tched, at a minimum, to the previously vaccinated
AZD1222 booster cohort in the D7220C00001 :@based on age, BMI, gender, and presence of baseline
comorbidities. These matched samples will,then serve as the control arm for all planned non-inferiority
analyses (both geometric mean titre [ %atio and difference in seroresponse) of the previously
vaccinated cohort treatment arms to§ﬁary series vaccination.

Other secondary and exploratory ts

Additional immunogenicity end s included determination of immune response (in terms of GMT titers
and seroresponse rates) usi Qseudoneutralizing assays against a beta variant; spike-specific IgG
response to SARS-CoV-2 an strain VOCs beta, alpha and gamma by multiplexed immunoassay
(S-protein binding antibod nd the anti-vector neutralizing antibody titres to the ChAdOx-1 adenovirus
vector. For S-proteinx:ling antibody results, since different assays were used between strains, and
also within the sa ins between this study and historical control study D8110C00001, these data
will only be sumgia d descriptively, and no comparative analyses will be conducted.

The Delta va(a}analysis was based on an unvalidated pseudoneutralisation assay performed in a
subpopu %i\ participants.

Anoth oratory objective was to explore B-cell and T-cell responses following a booster dose of
A 1étw AZD2816 in a subgroup of seronegative participants. The endpoint for this objective for the

iy analysis was quantification of (IFN-y) ELISpot responses to SARS-CoV-2 Beta or Wuhan-Hu-1 S
protein over time.

Sensitivity Analyses of Primary Endpoint
Sensitivity analyses may explore the following:

- model adjustment using age as a continuous covariate (adjusting to the mean age across all
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participants in the primary analysis)

- model adjustment including BMI and age as a continuous covariate (adjusting to the mean BMI
and age across all participants in the primary analysis).

- model adjustment including the dosing interval between the primary series vaccination for the
previously vaccinated (adjusting for the mean dosing interval across all previously v@ated
participants in the primary analysis) @

MRNA vaccinated cohort that received a booster of AZD1222 * %

As detailed in the specific SAP (Previous mRNA Cohort Sub-SAP) for the mRNA vac&ted cohort that
received an AZD1222 booster, the same primary/key secondary endpoints as de ed above for the
AZD1222 cohort, are used. Moreover, the comparisons use the same compaw@roup of participants
previously vaccinated with AZD1222 from a historical control cohort. &

Thus, the primary endpoint is that the GMT ratio of pseudoneutralizing agtibddies against the original
Wuhan-Hu-1 strain elicited by an AZD1222 booster dose in participanﬁ&gviously vaccinated with an
mRNA vaccine 28 days after booster is non-inferior to the respgnse®elicited by 2-dose AzZD1222
vaccination administered to previously unvaccinated participants 266~ays after second vaccination.

Similar analysis to those described above in section “Other sec Q/and exploratory endpoints” for the
previously AZD1222 vaccinated cohort were also carried out fi previously mRNA vaccinated cohort.

Assays used to assess SARS-CoV-2 infection, imm onnse (humoral and cell-mediated),
and anti-vector antibodies.

A listing of the immunogenicity bioanalytical met used to obtain results for the primary, secondary
and key exploratory objectives of the pivotal is provided in Table 3. A tabular summary of
immunogenicity assessments is provided in Table

Xo

Table 3 Bioanalytical methods ssessment of primary, secondary and key exploratory
endpoints in Study D7220C00001

Stud Protocol Antigen Testing Laborato: Validation Plan/Report
¥ tig g Ty P
version
Wohan-Hu-1 Monogram Biosciences, MG-SF-VALD-VR1038.000 PhennSense
South San Francisco, CA, USA Anti-SARS-CoV-2 nAb assay®
- Monogram Biosciences, . .
B.1351 Brid, ort
South San Francisco, CA, USA ging report psading’
Validation of A Multiplexed ECL Method
Wuhan-Hu-1, for the Detection of SARS-CoV-2 Spike,
S Second B.1351, PPD Laboratories, Richmond, SARS-CoV-2 Nucleocapsid, SARS-CoV-2
econdeEy | 117, VA, USA Spike P.1, SARS-CoV-2 Spike B.1.1.7, and
A b Nucleccapsid SARS-CoV-2 Spike B.1.331 Antibodies in
D7220C00001 | Versigfing Human Serum (5-Plex Variant)®
(Phase ILTIT) o SARS-CoV-2IFMy | Fxploratory | Wuhan-Hu-1, | University of Oxford, Oxford, UK |  Validation of the ex-vivo IFNy ELISPOT
b ELISpot assay B.1351 assay for use in clinical vaccine trials and
p\ immunology stdiest
* ‘ ' Short method report: Analysis of the T cell
\ response by T cell ELISpot assays to SARS-
N CoV-2 agtigens®,
Anti-ChAdO=x1 nAhb . Monogram Biosciences, 2
assay Exploratory ChAdOx1 South San Francisco, CA, USA MG-SF-VALD-VP1063.000 -EINALZ
SARS-CoV-2 Delta PPD Vaccines, Richmond, VA, .
loratory B.16172 z i B Not licable
Variant nAb assay Exp o USA appica
N ethod validation report available on request.

b Will be submitted upon finalisation.

For validation report, see report “Validation of the ex-vivo IENy ELISPOT assay for use in clinical vaccine trials and immunology studies™, Module 53.1.4.
d For validation report, see report “Analysis of the T cell response by T cell ELISpot assays to SARS-CoV-2 antigens™, Module 5.3.1.4.
nAb = neutralising antibody
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Table 4 Immunogenicity and efficacy assessments in study D7220C00001

Dose regimens| Dosing | Timing of

Study population . - -
age (years) Group evaluated date (s) |second dose Bioanalytical sampling dates
Previously Vaccinated . 5

»18 m:j dyNa:::ma © NA NA NA  [Blood sample for SARS-CoV-2 antibody testing (lateral flow test); Day -14 to Day 1
ISerum sample for SARS-CoV-2 serology testing- D1, D15, D29, D180
[Serum sample for exploratory assessment: D1, D15, D29, D180

7

=18 Previously Vaccinated 1 dose D1 NA Serum sample for ChAdOx1 nAbs assessment: D1, D15, D29, D180 PR w

[Blood sample to assess B-cell and T-cell responses: D1, D15, D29, 818
&

[Blood sample for B-cell and T-cell response sequencing: D1, DISQQ)BU

AJ
It follows a brief description of the bioanalytical methods. O
-PhenoSense Anti-SARS-COV-2 Pseudovirus Neutralising Antibody Assay ( V@/-l and B.1.351)

The PhenoSense Anti-SARS-CoV-nAb assay is based on previously descri ethodologies using HIV-
1 pseudovirions (Petropoulos et al 2000, Richman et al 2003). The m ment of nAb activity using
the PhenoSense SARS-CoV-2 nAb assay is performed by generating HIV-1 pseudovirions that express
the SARS-CoV-2 Spike protein. Neutralising antibody activity is red by assessing the inhibition of
luciferase activity in HEK293 target cells expressing the ACE2 @or, following pre-incubation of the
pseudovirions with serial dilutions of the serum specimen. Thession of luciferase activity in target
cells is inhibited in the presence of anti-SARS-CoV-2 nAb. @a e reported as the ID50 of pseudovirus

infection.

The method for the Wuhan-Hu-1 virus was performed Qonogram Biosciences in South San Francisco,
CA, USA; the B.1.351 variant pseudovirus assa as also be performed at Monogram Biosciences.
Validation for the Wuhan-Hu-1 virus included cg:y, repeatability, intermediate precision, linearity,
specificity/selectivity, sensitivity and stability dtilisithg pooled sera from high-titre, intermediate-titre and
low-titre pooled convalescent SARS-CoV-2¢sera, as well as historical negative samples collected in the
year 2017 (prior to SARS-CoV-2 circulat@ alidation included manual and automated sera dilution in
either transiently transfected ACE-2 ¢ stable ACE-2 cell lines. Validation to B.1.351 variant was
completed with report signed off e immunogenicity testing from study D7220C00001 began.

-Multiplexed ECL Method for th tion of SARS-CoV-2 S, N Antigens (5-Plex Variant of Concern)

The indirect binding multipleg L is a quantitative assay designed to detect antibodies to the SARS-
CoV-2 in human serum. T, ay is based on the MSD technology which employs multi-spot microtitre
plates fitted with a series Qctrodes associated with the bottom of each well. Antibody concentrations
are determined in an&ect binding format. Specifically, the reference standard, quality control sample
serum, and test s@s are incubated on a MSD 96-well, 10-Spot Custom SARS-CoV2 Serology
SECTOR® pIa;e oated with SARS-CoV-2 S antigens for the Wuhan-Hu-1, B.1.351, B.1.1.7, and P.1
variants as w e N antigen. To quantify the antigen response in AU/mL, a reference standard was
created by@ pre-screened COVID-19 positive human serum samples containing antibodies to S
and N.

The rr@ exed ECL method for the detection of antibodies to SARS-CoV-2 antigens was performed at
PP ines laboratory in Richmond, VA, USA. The validation included measurements of precision and

edness, and to assess the dilutional linearity, selectivity and relative accuracy of the SARS-CoV-2
antigens Spike P.1, Spike B.1.1.7, and B.1.351. Additionally, the validation confirmed the previously
established assay parameters for the S and N antigens from the reference SARS-CoV-2 wild-type strain.
Assay validation was completed with reports signed-off before the immunogenicity testing from study
D7220C00001 were performed.

-SARS-CoV-2 IFNy ELISpot Assay
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ELISpot assays were performed using cryopreserved PBMCs. The SARS-CoV-2 IFNy ELISpot assay was
performed at the University of Oxford (Oxford, UK).

Cells were plated at 250,000 cells per well and re-suspended to 5 x 10° cells/mL in R10 diluent. Synthetic
peptides (15mers overlapping by 10 amino acids) were pooled and utilised to stimulate PBMCs; cells
were incubated for 18 to 20 hours with pooled peptides. Responses are reported as mean SFC %ﬂlion
PBMCs by multiplying the average per stimulant by 4, with subtraction of the background c@.

-Anti-ChAdOx1 Neutralising Antibody Assay . %

The Anti-ChAdOx1 nAb assay was performed at Monogram Biosciences in South San F’ggasco, CA, USA.
The Anti-ChAdOx1 nAb assay utilises a recombinant chimpanzee adenovirus vect nsduction assay
to evaluate human serum for anti-ChAdOx1 nAb activity. Validation includ uation of accuracy,
precision, linearity, linear range (ULOQ/LLOQ), specificity, selectivity and st$

-SARS-CoV-2 Delta Variant Neutralising Antibody Assay (Unvalidated) 0

This was an exploratory assessment to test the nAb response to th@ta variant. This assay was

developed for research purposes only and may be supplemented with data from a validated assay at a
future data cut-off. The Delta variant MNA will be performed at P, cines (Richmond, VA, USA). The
SARS-CoV-2 nAb assay for the Delta variant is a cell-based that is designed to determine the

293T-ACE2 cells by Delta variant SARS-CoV-2 RVPs, whichiexpress green fluorescent protein. An HIV-1
based pseudovirus platform is utilised with a Delta (@
G142D, del156/157, R158G, L452R, T478K, P681R,

dilution (ID50) at which SARS-CoV-2 nAbs inhibit viral infeéu 50% of the average virus control in

.2) RVP containing mutations of: T19R,

-Nab response to the SARS-COv-2 omicron variare

In a separate CSR (study MS1222-0007), theaant®omicron antibodies present in subjects boosted with
AZD1222, who were previously vaccinatwh either AZD1222 or an mRNA vaccine previously, was
analysed. The different assays were gpe med: the University of Oxford, Omicron live virus
neutralisation (Oxford, UK) and the L@ﬁabmicron Live virus neutralisation (Porton Down, UK).

Randomisation and Blinding b
g

The randomised participants Q centrally assigned to randomised study intervention using an
Interactive Response Techn andomisation and Trial Supply Management.

Treatment was double—bl for all previously vaccinated participants receiving a booster dose. For
participants receivingﬂdﬁljle blinded treatments, the randomisation code was not to be broken except
in medical emergengi en the appropriate management of the participant required knowledge of the
treatment randomi 7&

L 4
Stratificatio \

Randomi 5\ as stratified based on age (< 65, = 65), sex, and presence of at least one of the
followin orbidities that are known risk factors for severe illness from COVID-19 (based on the
partici past and current medical history):

Obesity (BMI = 30 kg/m2 at baseline)
Significant cardiovascular disease (eg, heart failure, coronary artery disease, congenital heart
disease, cardiomyopathies, or pulmonary hypertension)

- Chronic lung disease (eg, chronic obstructive pulmonary disease, idiopathic pulmonary disease,
cystic fibrosis, or moderate to severe asthma)

- Diabetes
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Statistical Methods and Determination of Sample Size

An Interim SAP (iSAP; Edition 1 dated 17 November 2021) and a primary analysis SAP (Edition 3 dated
17 November 2021), outlining all planned analyses for the interim and primary analyses, respectively,
were completed before unblinding of the data. After the interim data were unblinded to the study team,
but before any data were provided to health authorities, both the MHRA and the CHMP requeste@nges

to the planned analyses. @

At the CHMP request the primary analysis SAP was converted into a Master SAP and 3 SAPs were
created (V1222-SAP, VmRNA-SAP, and Naive-SAP) all dated 01 February 2022 outlinj g\escriptive and
comparative immunogenicity analyses pertaining to administration of AZD1222 a 2816 to the 3
cohorts of enrolled participants: 1) previously vaccinated with AZD1222, 2) prewi vaccinated with
an mRNA vaccine, and 3) previously unvaccinated. The new V1222-SAP and RNA-SAP incorporate,

and supersede, the iSAP.

Moreover, it was requested that the interim analysis included non-inf 'Qcomparative analyses of
immunogenicity. Comparative analyses in this interim CSR present the o confidence interval of both
the GMT ratio and difference in seroresponse using non-inferiority rgins of 1.5 and -10% respectively.
In cases where the lower bound falls to the right of the nor@f iority margin, we infer the null
hypothesis of inferiority can be rejected. q

Geometric Mean Titres and Geometric Mean Fold Rise.

Geometric mean titres (GMT) and Geometric Mean FoId@ GMFRs) for antibody titres were calculated
for each treatment received and summarised. For N sly vaccinated study participants, the time
point of interest was Day 29 post booster dose. Faithe historical control group, the primary time point
of interest was Day 29 post dose 2 (Day 57). Deséive statistics for GMTs and GMFRs include number
of participants, geometric mean, 95% CI, min@h, and maximum.

The GMT was calculated as the antilogar of 2(log2 transformed titre/n), i.e., as the antilogarithm

transformation of the mean of the log-transfermed titre, where n is the number of participants with titre

information. The 95% CI about the G@as calculated as the antilogarithm transformation of the upper
e mean of the log-transformed titres.

and lower limits for a two-sided C§

The fold rise was calculated as Qa io of the post-dose titre level to the pre-dose titre level. GMFR was
calculated as anti-logarithm K g2 transformed [post-dose titre/pre-dose titre]/n). The 95% Cls for
GMFR were calculated simQ/ o those for GMT.

Seroresponse Rate \

Seroresponse was @ary outcome where a success was when the fold rise in titres compared to
baseline was % oresponse was calculated for each treatment group and was summarised at each
scheduled po ination visit window as for all titre measurements. Only participants with non-
missing datﬁboth baseline and the applicable post-baseline visit window were included in
seroresp }\alculations.

The nw and percentage of participants with post-vaccination seroresponse and 95% ClIs, calculated
us Clopper-Pearson exact method, are provided.

NongInferiority Testing.

Non-inferiority testing was conducted on GMT ratio and seroresponse rates based on the titre
assessments for pseudoneutralising antibodies. The statistical methodology was based on a 2-sided 95%
CI of the ratio of the GMTs or the difference in seroresponse rates, respectively.

For GMT ratio, non-inferiority was demonstrated if the lower limit of the 2-sided 95% CI of the GMT ratio

Type II variation assessment report
EMA/351687/2022 Page 19/131



of the comparator group (Group c) and the reference group (Group R is > 0.67.

For difference in seroresponse, non-inferiority was demonstrated if the lower bound of the 2-sided 95%
CI rate difference in seroresponse between the comparator group and reference group was =-10%.

Immunogenicity Analysis Methodology.

For the previously vaccinated cohort, immunogenicity endpoints are summarised ar@z alysed
separately for the Seronegative Immunogenicity Analysis Set and the Seropositive I@ genicity
Analysis Set. M

N

For this interim analysis, the GMT of antibody titre measurements and ELISpot r &were evaluated
28 days after booster in participants previously vaccinated with AZD1222 or an maccine. Analyses
of GMT/GMR were performed on both unadjusted titre levels and ELISpot res well as on model-
adjusted titre levels and ELISpot results. The model adjusted analyses w ived using analysis of
covariance (ANCOVA) models that included the log transformed value of%itre or ELISpot result as
the dependent variable, and independent variables for visit window (ba%, Day 15, Day 29), baseline
co-morbidities (Yes or No), sex (Male or Female), and age group (18-64 or65 and older) as fixed effects,
time since previous vaccination as a continuous (log-transformed) Gé'iate, and participant as a random
effect. The least square means for the visit effect and their 95% @vere converted by anti-log into the
adjusted GMT/GMR and its 95% CI at each visit.

Model fitting was performed within each treatment groupf, Mddel adjustments were performed for the
Seronegative Immunogenicity Analysis Set only and not performed on parameters with small
sample sizes, in cases where the model does not cofyerge nor has other performance issues. Model
adjusted values use the mean time since previousGCination across all previously vaccinated treatment
arms.

Seroresponse rates were analysed using thega method as described earlier but using the model-
adjusted baseline and post-baseline titre [&yels as described in the SAP. The model-adjusted titre levels
were derived as the LS means for eachftreatment group and visit combination, plus the residual from
the model fit. The LS means were o@pd for a population with time since last vaccination set to the
mean observed such time, balanc ps of Male and Female, comorbidity status, and age groups.

Historic Control Group O

A matched historical contr {goup was implemented for testing of the primary and certain secondary
endpoints. Selection of t toric control group occurred before database lock and the unblinding of

data. \

This historical contr{@oup was matched to the cohort of participants previously vaccinated with a 2-
dose primary ’seQQ AZD1222 based on age, gender, BMI, and presence of baseline comorbidities.
These matche ples served as the control arm for all non-inferiority analyses (both GMT ratio and
differencedn Sergresponse) of the previously vaccinated treatment groups to primary series vaccination.

N

A one-to @ propensity score matching was used to match seronegative historical control participants
from Ftlc D8110C00001 in the immunogenicity analysis set who were previously vaccinated by a 2-
doSa\AZD1222 vaccination (referred to as ‘controls’) to participants from this current study in the
elOhegative immunogenicity analysis set who received a booster dose of AZD2816 or AZD1222 and
previously vaccinated with AZD1222, prior to unbinding (referred to as ‘cases’).

wWere

A list of controls was provided based on adjustment of gender, age, BMI, and presence of baseline
comorbidities. The selection of controls using these covariates was based upon blinded data from this
study, including possible interactions, by assessing the relationship to study membership (either
D8110C00001 or D7220C00001), with no assessment on the relationship of these covariates to the
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response. This was done using backwards selection when fitting the logistic regression on study
membership.

Once the covariates were selected, a one-to-one full matching algorithm was used to provide the list of
matched controls from study D8110C00001. Exact matching was done with respect to factor yariables.
A caliper was considered to ensure a common support region is established for the covariates ach
study. The distance metric between matched controls and participants from this study was d d based
on the Mahalanobis distance derived from the logit of the propensity score adjusting fo nd age.
Note that the use of weights is not applicable with a one-to-one matching as the sam'ﬂ er of cases
and controls are used in each matched sample. (

Based on this list of controls the subset of participants who received both Q/ vaccinations of
AZD1222, had pseudoneutralising antibody assessments at baseline and 29 d%st dose 2, and prior
to 29 days post dose 2 had no SARS-CoV-2 infection during the study and &ﬁ receive any immune-
modifying drugs, blood products, or vaccines, were selected for the analysis. $ee Table 11 for matching
criteria summary data from the historical control and AZD1222 previ%vaccinated cohorts (shown
later in this report).

Comparisons of antibody titres between the previously vaccinate rt in this study and the historical
controls from Study D8110C00001 were conducted using th negative Immunogenicity Analysis
Set, on the subset of historical control participants who had ps eutralising titre assessments at both

baseline and Day 29 post dose 2 (i.e., using an adjusted ANCOWA model similar to the model adjustment
described above, without the inclusion of a term for@e since previous vaccination to calculated
adjusted means and standard errors for the historical arators, and also on unadjusted titres). Study
D8110C00001 utilised the same validated pseudowigus neutralising antibody assay for the Wuhan-Hu-1
strain as was used for this study. 6

Methods for Multiplicity Control Q

A hierarchical approach was used to *ﬂ)l for multiplicity of the primary and key secondary
immunogenicity endpoints. That is, th mypothesis for the immunogenicity endpoints was tested in
a hierarchical order, and the subs @ull hypothesis was tested only if the prior null hypothesis was
rejected. Consequently, no adjus t to alpha for multiplicity was made in the analysis of immune
response. Separate hierarchie@/eV used for participants previously vaccinated with AZD1222, and
participants previously vacciﬁ ith a mRNA vaccine for the interim, with separate type I error rate

controls. Q
All summaries and arﬂ%es ilise the 95% confidence interval (type I error rate of 5%).

Description of Anal ts

The analysis seé\%defined in the next table:
0\< ’
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Table 5 Analysis Sets

[Population/Analysis Set Description

All Participants Analysis Set All participants screened for the study. to be used for reporting disposition
and screening failures.

[Population/Analysis Set Description

protocol adherence and continued participation in the study. Participants were
analysed according to their randomised treatment. irrespective of whether or

not they prematurely discontinued. according to the intent-to-treat principle. .
Participants who withdrew consent or assent to participate in the study were

[Full Analysis Set All randomised participants who received study treatment. irrespective of theiy @b

included up to the date of their study termination.

Safety Analysis Set The Safety Analysis Set consists of all participants who received study O
treatment. Erroneously-treated participants (eg. those randomised to

AZD2816, but were actually given treatment AZD1222) were accounted for

in this analysis set by assigning them to the treatment they actually 1'ecei\2 "

[mmunogenicity Analysis Set The vaccine Immunogenicity Analysis Set includes all randomised
participants who received at least 1 dose of planned study treatment Z :
1

of either AZD1222 or AZD2816). had baseline and post-dose anti

measurements. had at least 1 post-dose quantifiable serum titre. and
protocol deviations judged to have the potential to interfere ith the
generation or interpretation of an antibody response. The conducted
using this analysis set were based on the actual treatmen

0

Seronegative Safety Analysis Set The subset of Safety Analysis Set participants who ronegative at
baseline.

Seropositive Safety Analysis Set The subset of Safety Analysis Set participants 10 Were seropositive at
baseline.

Seronegative Immunogenicity The subset of Immunogenicity AnalysR Mcipams who were

lAnalysis Set seronegative at baseline.

Seropositive Inmumogenicity The subset of Immunogenicity 2 is Set participants who were

lAnalysis Set seropositive at baseline,

Determination of Sample Size &

Q}sult in randomisation of 2590 SARS-CoV-2 nucleocapsid
unvaccinated and 1300 previously vaccinated. Approximately
with AZD1222 and approximately 600 participants previously
vaccinated with an approved ased vaccination were to be randomised 1:1 to receive a single
dose of AZD1222 or AzZD2 addition, seropositive participants were to be enrolled (with a
maximum of 10% of the s ative population or 259 participants) to support exploratory analyses in
these participants.

Enrolment in this study was intende
seronegative participants: 1290 previQu
700 participants previously vacci

If there is no differ Netween treatment arm of interest (i.e., a ratio of 1) in the proportion of
seroresponders, 3 icipants provided 98% power to establish non-inferiority to within a margin of
-15%, and 79% r to establish non-inferiority to within a margin of -10%, if the seroresponse rate
is > 50%. T Nerved pseudoneutralising response rates (= 4-fold increase from baseline) from the
Ccovoo1/ /005 studies for AZD1222 were 59.7% and 85.5% for the 4-week and 12-week dosing
interval é@ tively (. A population of 380 participants provides 99% power to detect non-inferiority
using in of -15%, and 81% power to detect non-inferiority using a margin of -10%, if the observed
re ate is 59.7%.

rim Analyses

A pre-specified initial interim analysis was performed on a subset of previously AZD1222 vaccinated
participants that had received a booster dose to consider unblinded sample size adjustment. Access to
the results of this interim analysis was restricted to an unblinded team that was not involved in the
ongoing operation or reporting of the continuing clinical study.
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This interim CSR presents the results of the pre-specified second interim analysis, performed once all
previously AZD1222-vaccinated participants had completed their Day 29 visit. Additionally, the
comparative analyses requested by the CHMP and MHRA are presented.

The final analysis will occur when data from all vaccinated participants is available through cempletion
of the last study visit at 180 days after the final dose of study intervention.

Changes in the Conduct of the Study or Planned Analyses @
Clinical Study Protocol Amendments '\9

Unless stated otherwise, all references to the CSP refer to the version in effect acgwime of interim
analysis database lock (i.e., Amendment 3 dated 11 October 2021).
5

The original CSP was dated 14 May 2021. Changes in the conduct of the stﬁ(f were implemented
by protocol amendment 1 (02 June 2021), 2 (29 July 2021), and 3 (11 Oc@ 021), as well as a local
UK amendment regarding the minimum age of UK study participants. @

Table 6 Protocol amendments related to changes in study conduct

Amendment
Number/Date Key details of amendment Main reason(s) for

Amendments made before the start of participant recruitment

Amendment 1 | Addition of 2 treatment arms: 1) AZD1222 as a | To incorporate feed] X mﬂtemal and
(02 June single booster vaccination in participants regulatory authori@i's
2021) previously vaccinated with an mRNA COVID-

19 vaccine and 2) heterologous vaccination with

AZDI1222 plus AZD2816 in previously \

unvaccinated participants.

Further definition of analysis sets. O

Addition of thrombotic events with
thrombocytopenia as a discontinuation criteria.

Local Restrict the UK study population to adults ag To h;cmporate feedback from MHRA
Amendment 30 and above and provide a risk:benefit e’
4 to '

GBR-1 (UK: statement for the inclusion of adults ages

03 June 2021) | 39
Amendments made affer the start of parﬂcipan% nt

valuate | To allow the early review of data on booster

Amendment 2 | Added an additional interim anal§sis

(29 July 2021) | immunogenicity in a subset gff 2 doses in the context of the ongoing

and Local previously vaccinated subj sted with pandemic

Amendment A7D1222 or AZD2816 {

V = W2

Amendment %

Number/Date Ke&letails ofamendment Main reason(s) for amendment
GBR-2 (UK: Revised Objectiveg/Endpoints from descriptive | Comparative analyses were added to show
30 July 2021) | to comparagfvelwith ranking of primary, key non-inferiority across treatments and allow

secondagg, of secondary. and exploratory for the submission of data from this study to
obiec@ support health authority approvals.

hinferioriry margins to primary To support comparative analyses.
ysig and add additional participants to

1 power

Amendmen| fe‘moved the age cap regarding the previously Due to difficulties in recruiting elderly

(11 October mvaccinated cohort participants to the previously unvaccinated
2021) cohort
L Revised the primary and key secondary non- Inclusion of historic controls required based
ut inferiority analyses of the previously vaccinated | on anticipated confounding between
i 0'3 E)UK cohort to include historical controls, and include | previously vaccinated and previously
2 October

2021) the statistical approach to be used unvaccinated cohorts.

MHRA. Medicines and Healthcare Products Regulatory Agency; UK, United Kingdom

Changes to Planned Analyses
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As detailed above, the control arm was originally planned to be the 2-dose AZD1222 treatment group in
this study, but the recruitable primary vaccination population was found to have few participants = 65
years of age and was unable to meet the 25% minimum quota for that group. Given that a large
difference in the mean age between the booster and primary vaccination cohorts of participants may
confound comparisons between treatment arms across cohorts, it was determined that a@ched
historic control group of participants from study D8110C00001, conducted in the US and Latj rica,
would provide the most robust comparison. Following positive feedback from the CHMP, @SP was
amended on 11 October 2021 to incorporate this change. Selection of the historic contgol @p occurred
before database lock and the unblinding of data.

Following database lock on 17 November 2021, both the MHRA and the CHMP requ that this interim
analysis, which was originally planned to only present descriptive results for@eviously vaccinated
cohort, also include comparative analyses. These requests were made a% e interim data were
unblinded to the study team but before any data were provided to the MHRAof the EMA. Comparative
analyses based on the interim analysis dataset were subsequently conductéd’and are presented in this
Interim CSR, these analyses are not considered to constitute the forma%yses of the primary and key
secondary objectives. While these analyses will be updated duriﬁhe primary analysis there were
complete data available for pseudoneutralising antibodies at interi lysis database lock and, as such,
the primary and key secondary results are not anticipated to Q when using the primary analysis
dataset. Therefore, the data available at this interim ana llowed for hypothesis testing and
conclusive assessment of the primary and most key secon@endpoints.

The CHMP also requested, by way of scientific advice o@d on 07 December 2021, that key secondary
endpoint 2.4 (ie, comparing the response against thhbhan-Hu-l strain of a booster dose of AZD1222
to a 2-dose AZD1222 primary series) be promot a primary outcome on the basis that this was the
most relevant objective in supporting the use 1222 as a booster dose. The CHMP also requested
that the original primary analysis SAP be separated into 3 individual SAPs specific to (1) the AZD1222
previously vaccinated cohort, (2) the previously vaccinated cohort, and (3) the previously
unvaccinated cohort. Lastly, the CHMP{requested that non-inferiority conclusions from comparative
analyses of seroresponse be based u% margin of -10% rather than the -15% used for sample sizing
in the study protocol. These req@ ere implemented. For the revised testing hierarchy for the
AZD1222 cohort, and the equiv sting hierarchy for the mRNA cohort, see Appendix 16.1.9 for the
SAPs dated 01 February 202 6

the AZD1222 treatment from the previously unvaccinated cohort will be utilised for affected
comparative analyses. Whe results of this and other comparisons where control group response to the
Beta variant is the @arator will be reported in the Primary Analysis CSR.

Interim Ana/ysiQ

This Interim {Sy presents the results of the prespecified second interim analysis, performed once all

As the immune response Q 222 against the Beta variant was not assessed in study D8110C00001,
gretip

previousl 1222-vaccinated participants had completed their Day 29 visit. Additionally, the
compa analyses requested by the CHMP and MHRA are presented.
TheNi analysis will occur when data from all vaccinated participants is available through completion

ast study visit at 180 days after the final dose of study intervention.
4.2. Results

Study participants

The data presented in this section are limited to the seronegative cohort unless otherwise specified.
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This study is being conducted at 35 sites in Brazil, Poland, South Africa, and the UK. Previously vaccinated
participants from 19 study sites in the UK and 4 study sites in Poland contributed to this interim analysis.
The first participant was enrolled on 27 June 2021. The data cut-off date for the results presented in this
Interim CSR was 11 October 2021 and database lock occurred on 17 November 2021. At interim analysis
database lock, data through Day 29 were available for all seronegative previously vaccinated pa@ants
but not for all seropositive previously vaccinated participants; only participants with da ilable
through Day 29 (or who died or withdrew from the study before Day 29) were included ir@interim
analysis dataset and are discussed below. * %

In total, 1581 participants were screened, 1380 previously vaccinated participants'%re randomised,
and 1379 of these participants received a booster dose of AZD2816 or AZD122 last participant
randomised to this cohort received the booster dose on 10 September 2021. w’ost common reason
for not being randomised was failure to meet the inclusion/exclusion criteria.®At the time of the data cut-
off on 11 October 2021, 1376 (99.8%) participants were continuing in the s

Figure 4 summarises the disposition for all previously vaccinated parw@-\ts (i.e., both seronegative
and seropositive). The disposition of participants was generally balm{ad cross treatment groups.

Only 3 participants were withdrawn from the study at the time of@ ut-off, all from the V1222/B2816

treatment group (1 death and 2 participant decisions). %

Of the 644 randomised participants in the mRNA cohort, ? had been previously vaccinated with
the BNT162b2 vaccine. The remaining participant had ived mMRNA-1273. This is reflective of the
timing of vaccine approvals and rollout in the countr‘\@re this study is being conducted.

Data for the previously vaccinated cohort that wer t available at the time of interim analysis database
lock but will appear in the primary analysis datasﬁclude:

- Spike-specific IgG response to SARSQW/-Z by multiplexed immunoassay (S-protein binding
antibody) samples for approxima 6 participants.
- Day 29 data for approximately @ropositive participants, owing to their time of enrolment.

O

Figure 4 Participant disposi nd study participation — previously vaccinated cohort
d Participants screened®
N=1581
h
Screen failures? N =200
Entry criteria not met N=158
¥ Withdrawal by subject N=12
Other N=30
@ Unknown N=1
. ¥ ¥
.Pr uslyWaccinated with AZD1222 Previously vaccinated with an mRNA vaccine
«a 736 randomised 644 randomised

N | I

+ + ¥
n&boosrer dose

I 369 randomised to AZD2816 l l 322 randomised to AZD1222 | 322 randomised to AZD2816

All received booster dose All received booster dose All but one received booster dose

l ' !

rticipants assessed Participants assessed Participants assessed Participants assessed
jDay15N=363 Day 15 N =356 Day 15N =313 Day 15N =311
Day 29 N = 365 Day 29 N =363 Day 29 N =320 Day 29N =318
Participants continuing in Participants continuing in Participants continuing in Participants continuing in
the study at data cutoff the study at data cutoff N =366 the study at data cutoff the study at data cutoff
N =367 Withdrawn from Study N=3 N =322 N=321
Death® N=1
Withdrawal by participant N=2

Participants screened and screen failures includes unvaccmated participants. These participants may have been eligible to participate in the 2-dose primary
series cohort but were considered screen failures for the purposes of the previously vaccinated cohort.

° The death. due to pancreatic adenocarcinoma. was reported as not related to study intervention (Section 12.3.1).

Denved from: Table 14.1.1
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Protocol Deviations

Protocol deviations occurred in a similar proportion of study participants across all 4 treatme roups
(see Table 7).

Most of the deviations categorised as ‘important protocol deviations’ were related to, e. ,@&Iy visits
occurring outside of planned visit windows, missing e-diary entries, missing Iaboratory‘% rincorrect
stratification at randomisation. There were only 9 (0.7%) participants with protocol deViations that were
deemed to interfere with the generation or interpretation of an immune respo ese deviations
included receipt of study intervention < 70 days post-second dose of prim s vaccination and
having severe liver disease. Few (n = 10) protocol deviations were related t@ 19.

Table 7 Important protocol deviations (Full analysis set) ,bo

ith at least one important protocol
fering with the generation or

of an immune response

VmRNHA

B2816 Total
N = 321 N = 1379
n (%) n (&)

Subject= with at least one important protocol deviation { 45.8) -0

Administrative Criteria { 18.3) -9)
Eligibility and Entry Criteria { 10.3) -2)
Informed Consent 0.6} -2)
IF Compliance { 0.3} -1
Laboratory Assessment Criteria { 12.5) -2)
Randomisatien Cri { 0.6} -8)
Study Procedures iteria { 15.9) -0)
Visit Schedule Criteria 9.7) -8)
Subjects with at least one import protocol 0.9) g 0.7
deviation interfering with the gemeratiom or
interprstation of an immune respon=e
Eligibility and Entry Criteria 0.3} 5 { 0.7
Subject= with at least one important protocol 0.9) 10 0.7
deviation related to COVID-18
Eligibility and Entry Criteria 0.3} 32 ( 0.2)
Ztudy Procedures teria 0.2} 4 ( 0.3)
Visit Schedule Criteria 1 0.2) 2a{ 0.2
Subjects with at least one important protocol g 42.6) 166 ( 45.0) 145 ( 45.0) 146 { 45.5) E17 [ 42.7T)
deviation excluding COVID-1% related deviations
Administrasive Criveria { 15.1) 80 ( 21.7) €3 ( 19.6) €2 ( 18.3) 275 { 18.9)
Eligibility and Entry Criteria B { 12.1) 45 ( 12.2) 28 ( B.T) 22 ( 10.3) 154 ( 11.2)
Informed Consent o o 1( 0.3) 2 ( 0.6) 2a{ 0.2
IF Compliance o o 0 1( 0.2) 1( 0.1)
Laboratory Assessment Criteria 69 ( 18.8) 60 ( 16.3) 42 ( 12.0) 40 ( 12.5) 211 { 15.3)
Randomisation Cxi 2 ({ 0.5 2 ( 0.8) 4 ( 1.2 2 0.6) 11 0.8)
Study Procedures iteria 62 ( 16.9) 64 ( 17.3) 54 ( 16.8) 50 { 15.6) 230 ( 16.7)
Visit Schedule Criteria 27 7.4) az ( 8.7 a0 [ 5.3) 20 ( 9.3) 118 { B8.6)

Percentages are based on N, the numk
The same subject may have more than

jects in the analysis set for sach tzeatment group.
rtant protocol deviation.

n Humber of subjects per categery.
V primary vaccination; B boostRg vaccinati

*
Study Partici \ Analysed (Analysis Sets)

*
Table 8& ises the analysis sets and the number of participants in each analysis set for the

previous cinated cohort.

D @nted in this Interim CSR are for the Seronegative and Seropositive Immunogenicity Analysis
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Table 8 Analysis Sets- Previously vaccinated cohort

Number of Participants
viay V112% | VmERNA/ | VinBNAS Tutal
B1122 BI8ls B1122 B13l6
Participants randomised 367 369 322 322 1380 b
Did not receive snidy intervention 0 0 0 1* 1*
Full Analysis Set® 367 359 32 31 1379 @
Safety Analysis Set EL7) £ ixn 32x 1379 * %
Seronegative Safety Analysis Set’ 347 349 299 301 1296 \
Seropositive Safety Analysis Ser® 20 19 23 2 83 p, {
Immunogenicity Analysis Set! 362 3580 317 315 1354 \D
Excluded from the analysis set® 5 g b 7 \
Did not have baseline and post-dose 3 ] 3 b %7
antibody measurement q
Dnd not have at least one post-dose 2
quanhfiable serum titre
Had protocol deviations judged to have the 2 0 2 Q 6
potential to mterfere wath the generation or

mterpretation of an annbody response

Seronegative Immunogenicity Set’ 342 ER)] 2 204 1271
Seropositive Immunogenicity Set! 20 19 21 B3
* Ths participant withdrew consent the same day as randomusation but booster dose was
adoumstered (see Listing 16.2.1.1).
* Participants randonused who recerved study intervention, y protocol adherence and

contimed participation i the study. Participants analysed according Yo their randomused study intervention
assignment, wrespective of the study mntervention actually n N
¢ Ome participant randonused to the V1222/B2816 treatment
vaccine, not AZD1222. This participant 15 included
Amnalysis Set but in the VimFENA/B2816 treatment gro
Seronegative participants who received at least 1 dose o
to study intervention actually received.
" Seropositive participants who received at least
to study intervention actually recerved.
! Immmogenicity analysis sets inchude all radiig
baseline and post-dose antibody meas
protocol deviations judged to have

d previously received an mENA

P B2E16 treatment group for the Full

Safety and Imnmmogemeity Analysis Sets.
wntervention. Participants analysed according

study mtervention. Participants analysed according

ed participants who recerved study intervention, had

ad at least 1 post-dose quantifiable serom titre, and had no

Al to mterfere with the generation or miterpretation of an
antibody response. Participants anal grording to study mtervention actually recerved.

f Count of participants mchuded i ¢ Analysis Set but excluded from the Immunogemciry Analysis
Set. An individual particrpant e been excluded for more than 1 reason

Q

Demographic and%x- Participant Characteristics

Table 9 sumpmalises the demographic characteristics of study participants in the Seronegative
Immunogenici Nn lysis Set. Almost all (98.4%) of the previously vaccinated cohort was randomised
at sites in m and most (88.3%) were White. The study population was generally representative of
the previ ‘\vaccinated UK population at the time of enrolment.

<
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Table 9 Demographic characteristics (Seronegative Immunogenicity Analysis Set)

vi1222/ Vi22Y VmRNA/ VmRNA/ Total
B1222 B2816 B1222 B2816
Characteristic/Statistic N=342 N=341 N=294 N=294 N=1271
Age (vears),n *
Mean 50.7 60.5 555 56.1 58.1 b
SD 13.6 132 132 13.7 13.6 @
Median 62.0 62.0 55.0 55.0 58.0
Min 30 30 30 30 30 ¢ %
Age group (vears), n (%0) * {\
= 18to <63 185 (34.1) 184 (54.00 215(73.1) 216 (73.5) 800 (62.9) O
=65 157 (45.9) 157 (46.0) 79 (26.9) 78 (26.3) 471(37.1)
Sex, n (%) Q
Male 186 (54.4) 184 (54.00 112 (38.1) 116 (39.5) 508 (47.0) &
Female 156 (45.6) 157 (46.0) 182 (61.9) 178 (60.5) 673 (33.0) 0
Race, n (%)
White 298 (87.1) 206 (86.8) 265 (90.1) 263 (89.5) | 1122(883)
Black or African American 2(06) 1(03) 3(1.0) 2(07) 8 (0.
Asian 9(2.6) 12(3.5) 8(2.7) 11(3.7) 4%&
Mixed 0 1(03) 2007 0
Unknown 33(9.6) 31(9.1) 16(354) 18 (6.1)
Ethnic group, n (%)
Hispanic or Latino 6(1.8) 9(2.6) 3(1.0) 6(2.0 24(1.9)
Not Hispanic or Latino 205 (86.3) 300 (88.0) 268 (91.2) \26 (90. 1128 (88.7)
Missing 41 (12.0) 32(94) 23(7.8) \ 8) 119(9.4)
Country, n (%) e
Poland 10(2.9) 6(1.8) 1(03) 3(1.0) 20(1.6)
United Kingdom 332(97.1) 335(98.2) 203 (09. 201 (99.0) | 1251(984)

*  Age at randomisation.

Percentages are based on N, the number of subjects in the analysi
B1222, Participants receiving a third dose booster of AZD1222; BIRLS. Barticipants receiving a third dose
booster of AZD2816; Max, Maximum; Min, Minimum; N, Nurdbes icipants in treatment group; SD,

Standard deviation; VmRENA Participants previously vaccinated W2 doses of an mRNA vaccine; V1222,
Participants previously vaccinated with 2 doses of AZDIEE@

O

Table 10 summarises the ine characteristics of study participants in the Seronegative
Immunogenicity Analysis Set&Similar to the demographic characteristics, there were differences between
the AZD1222 and mRNA S.

for each treatment group.

There was to be a mi um of 90 days between previous vaccination and booster dose. There were 4
previously vaccinat ronegative participants who received the booster dose < 70 days after their
second dose. Th rticipants were excluded from the Seronegative Immunogenicity Analysis Set.
There were 13 egative participants who received the booster dose > 70 days but < 90 days after
their secopd @osg, 4 participants were in the V1222/B1222 treatment group and 5 participants were in
the VmR 22 treatment group, and 4 participants were in the VmRNA/B2816 treatment group. It
was deci prior to database lock, to include these participants in the Seronegative Immunogenicity
An Iy@et.
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Table 10 Baseline characteristics (Seronegative Immunogenicity Analysis Set)

Vi1222/ Vi1222/ VmRNA/ VmRNA/ Total
B1222 B2316 B1222 B2816
Characteristic/Statistic N=342 N=341 N=294 N=1204 N=1171
Time since previous vaccination (days), n #
n 342 34 204 204 1271 b
Mean 2316 234.0 1275 1203 184.5 @
SD 923 89.0 282 280 86.6
Median 269.0 263.0 1200 1230 140.0 . %
Min 74 01 71 73 71 {\
Max 379 383 am 213 383
Primary vaccination dosing interval (days), n O

n 342 N 204 204 1271 Q
Mean 542 524 63.4 623 577 &

5D 203 20.1 18.6 189 201 0
Median 59.0 56.0 70.0 70.0 64.0

Min 25 25 21 21 21
Max 01 o8 86 89 o8
BMI (kg/m?), n AQ
n 341 341 203 204 9
Mean 273 26.8 27.8 27.9 4
SD 5.2 47 5.8 6.1
Median 2658 25.0 26.9 26.\ 266
Comorbidity at baseline v
At least one ® 158(462) | 13657 | 138369 | %) | 595(46.8)
BMI = 30 kg/m? 85 (24.9) 81(23.8) 89(30.3) 84 (38.6) | 339(26.7)
Significant CVD 84 (24.6) 92 (27.0) 61 (2o_ﬁ 61 (20.7) | 298(23.4)
Chronic lung disease 30(38.8) 23(6.7) 27 o) =P 34(11.6) | 114(9.0)
Diabetes 20(5.8) 11(3.2) QQ' 16 (5.4) 56(4.4)
None 184 (538) | 185 (54.3)@(53_1} 151(514) | 676(532)
i

*  Time since completion of the primary vaccination course (j dose).
b Atleast one comorbidity vs no comorbidity, where comogbidityps BMI = 30 kg/m? at baseline, Significant

CVD, chronic lung disease, or diabetes
Percentages are based on N, the number of participants ingthe ysis set for each treatment group.

Comorbidity categories are derived from reported m% r and BMI.

A majority (>97%) of the part@nts in the AZD1222 booster treatment groups were enrolled in the
UK. There are observed difﬁnces in demographics between the cohorts as a result of vaccination
rollout timeline in the UK e 2021 to October 2021). Starting in December 2020, the first phase of
vaccination rollout inithe UR{prioritised the most vulnerable in a schedule primarily based on age and
also prioritised healthcare workers, while all adults 18 years of age and older were able to get their first
dose of a vaccine%une 2021. BNT162b2 was first deployed on 08 December 2020 and was
administered at @ueek interval; AZD1222 was first deployed on 04 January 2021. Participants from
the mRNA co ?& d received their primary vaccination series as part of the post-approval public rollout
and would'%,éeen priority vaccine recipients (e.g. healthcare and social care workers). This explains
the you nd more female participants in the mRNA cohort. Also, as the D7220C00001 study
emplo ny of the same study sites as were used for the UK-based COV001 and COV002 studies of
AZ a significant number of participants from the AZD1222 cohort had also enrolled in these pre-

| studies. This may have resulted in longer interval between primary series vaccination and
bodster dose in the AZD1222 cohort. The Moderna mRNA-1273 vaccine was deployed in April 2021 in
the UK, hence Study D7220C00001 includes only one seropositive participant that had received mRNA-
1273 as primary series vaccination.

For matching criteria summary data for the historical control and AZD1222 cohorts, see Table 11.
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Table 11 Matching criteria for historical controls and previously vaccinated AZD1222

BV1222(4) v122Z2
Statistic N = 508 N = 6B3
Rge (years) n 508 883
Mean 59.4 60.1
sSD 13.65 13.44
Median 62.0 62.0
Age group (years)
18-64 n (%) 273 (52.7) 368 (54.0)
65 and clder n (%) 235 (48.3) 314 (46€.0)
Sex &
Male n (%) 266 (52.4) 370 (54.2)
Female n (%) 242 (47.86) 313 (45.8)
BMT (kg/m2) n 508 682

Mean 27.0

5D

4 i O
Median 26. 26.3
Comecrbidity at baseline
Lt least one n (%) 237 (48.7) 314 (46.&

Nene n (%) 271 (52.3) 368 (54
Percentages are based on N, the number of subjects in the analysis set for each treatment group.
HV1222(4) is a historical control with a primary series of AZD1222Z with a planned 4 week dosinggint 1.
The populaticn of historical controls is selected from theose who gave informed consent, receijedfSath vaccinaticns,
had no protocol deviations judged to have the potential to interfere with the generation or int etation of an immune response,

had baseline and Day 29 post dose 2 pseudo neutralization data and prior to Day 29 post dose 2 ® no prohibited ceoncomitant
medications, EUA vaccinations or positive PCR. These are compared to current pa:tlclpantﬁthe sercnegative immuncgenicity

wom o
0
S
)
wm

analysis set.

RZge groups are derived from the age groups specified at randemization. Sex is reporte: domization for historical controls
and derived from the corrected value after randomization for current study. Comorbidi 8|
medical histocry and BMI.

BMI Body mass index; mZ Square meter; n Number of subjects in analysis for a conti o) ariable and

number of subjects per category for a categorical variable; S0 Standard deviatio

V1222 Previously vaccinated with 2ZD1222 and bocsted with RZD1222 or RIDZB1E.

egories are derived from reported

Immunogenicity Results for AZD1222 Booster I@Previously Vaccinated Cohort with
Primary Series of AZD1222 or mRNA vaccine \

The following sections summarises the humoral i nogenicity results in AZD1222 booster treatment
groups of the previously vaccinated cohorts; A cohort and mRNA cohort, describing the humoral
immunogenicity of AZD1222 as a homologous aRpd heterologous booster, respectively.

Baseline titres &

Baseline neutralising antibody titres h pseudoneutralising and S-protein binding antibodies)
measured before administration o oster dose varied widely within each treatment group. Overall,
baseline neutralising antibodies w igher in participants previously vaccinated with an mRNA vaccine

than participants previously v ated with AZD1222. In the AZD1222 cohort, baseline neutralising

antibody titres were below the LLoQ in approximately 75% of participants as against the Wuhan-Hu-1

strain and approximatelyQas against the Beta variant. Corresponding values in the mRNA cohort
an

were approximately 4% 0%, respectively.

Table 12 Su of participants with baseline pseudoneutralizing antibodies below the LLoQ
(Seronegative Im enicity Set)
Smrain Statistics V122:B1222 (N=340) EL!;Z:BZHM{.\':HIJ leﬂ'ﬂa_:BlQZ(H:Zﬁ} \'m:mlﬁﬁﬂ]

.
AN

B.1.331 (Bem) - o) 208 87.1% a7 8 % B89 30.3% B3 28

Wuhan-Hu-1 .\ o) 257 73.1% 252 739% 41 139% 41 139%

<

A 222 Cohort (AZD1222 as a Homologous Booster)

Pseudoneutralising Antibodies Against Wuhan-Hu-1 and Beta in Seronegative Participants

Table 13 presents summary of descriptive GMT, GMFRs and seroresponse rate for pseudoneutralising
antibody titres against Wuhan-Hu-1 strain and Beta variant in AZD1222 cohort that received a booster
dose of AZD1222.
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Table 13 Summary of Model-Adjusted GMT, GMFR, and seroresponse of pseudoneutralising antibodies
in AZD1222 booster treatment group of previously vaccinated AZD1222 cohort (Seronegative
Immunogenicity Analysis Set)

V1222/B1222 HV1222
N=342 N =508
Statistic Wuhan-Hu-1 Strain Beta Variant Wuhan-Hu-1 b
Baseline Day 29 Baseline Day 29 Baseline Day 292 @
n 342 327 342 327 508 508 %
GMT 183 248 89 24.08 184.96 20.01 24280 ‘\
(95% CI) (3482, 41.97) (229.53, (22.00, (168.25, (19.00, {224.32,(~
269.89) 26.35) 203.33) 21.08) 262260\
GMFR — 6.54 - 7.63
(95% CI) (5.60. 7.63) (6.43, 9.05) B4, 13561)
Seroresponse - (66.1) - (66.1) %1)
Rate 216 /327 2167327 \)2?508
(%) (60.6, 71.2) (60.6, 71.2) @ 80.6.87.1)
n (a) /N (b)
(95% CI)

2 28 days after second dose (or Day 57) of primary series i historical controls

Estimation performed using a linear model with the log transformed value of the titre dcpandent variable,
independent variables for visit window (Baseline, Day 15, Day 29), time since vaccination, baseline
comorbidities (At least one or None), sex (Male or Female), and age group ( older) as fixed
effects, and participant as a random effect. Age groups age derived from the dge ps specified at
randomization. Sex is.denyed from the corrected value after randomizat 1d1ty status 15.denved from
the participant's medical history reporied at screeming. 6

Titre values measured as below LLoQ (40) are impujed to a value &m of the LLoQ. Titre values measured

as above [JLoQ (787,339) are mpuied at the ULoQ value.

GMT i3 calculated as the antilogarithm transformation of the mthe log-transformed titre.

Two-sided 93%, (or one-sided 97.5% for proportions of 0% 0%) CIs for proportions ate, presented usin
Clopper-Pearson method.

Seroresponse 15.defingd as a = 4-fold nse from baseling, Model~adjusted estimates for seroresponse are denived
using the model-adjusted baseline and post—basc]inc%'els to calculate seroresponse.

Seroresponse in Seronegative Pari QS

The pseudoneutralising antibo oresponse (ie, = 4-fold increase in titres from baseline) to a booster
dose of AZD1222 or AZDZBS previously AZD1222 vaccinated participants is shown in Table 14.
nd beta strain generated by a booster dose of AZD1222 resulted in

Seroresponse against W
seroresponse rates o*% both cases.

(%
é}(\

>
2,
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Table 14 Summary of Model adjusted Seroresponse (Pseudoneutralising antibodies) in previously
vaccinated participants (Seronegative immunogenicity Analysis Set)

Day 15 Day 29
Treatment group % (n/N) 95% CI % (WN) 95% C1
(strain)
V1222 cohort b
B1222 (Wuhan-Hu-1) 61.4(204/332) 56.0,66.7 66.1 (216 /327) 60.6,71.2 @
B2816 (Wuhan-Hu-1) 61.7(195/316) 56.1.67.1 65.8(210/319) 60.3.71.0
B1222 (Beta) 64.2(213/332) 58.7.69.3 66.1(216/327) 60.6.71.2 . %
B2816 (Beta) 80.1(253/316) 75.2.84.3 82.8(264/319) 78.2.86.7 {\

Estimation performed using a linear model with the log transformed value of the titre as the dependent variable,
independent variables for visit window (Baseline, Day 15, Day 29). time since previous vaccination, baseline
comorbidities (At least one or None), sex (Male or Female). and age group (18-64 or 65 and older) as fixed Q

effects, and participant as a random effect.
Seroresponse is defined as a = 4-fold rise from baseline. &
Model-adjusted estimates for seroresponse are derived using the model-adjusted baseline and posl-basﬂ@e
levels to calculate seroresponse.

ng

Two-sided 95% (or one-sided 97.5% for proportions of 0% or 100%) Cls for proportions are pl'ese®

Clopper-Pearson method.

Non-Inferiority of Immune Response (GMT Ratio and Di in Seroresponse Rate) in AZD1222
Booster Treatment Group of the AZD1222 Cohort (Homologeus AZD1222 Booster)

The Wuhan-Hu-1 pseudoneutralising antibody GMT rati Qay 29 after AZD1222 booster to that at Day
29 after dose 2 of primary series in historical control was 1.03 (95% CI 0.917, 1.146), which met the
1.5-fold non-inferiority criterion (ie, lower bound e 2-sided 95% CI for GMTR >0.67).

The prespecified non-inferiority criterion for erence in seroresponse rate against Wuhan-Hu-1 was
not met (lower bound of 95% CI = —24.0%) (Table 15).

(\\
0\
.\Q

<
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Table 15 Non-inferiority analysis of GMT Ratio and Seroresponse rate at Day 29 after AZD1222
booster in AZD1222 treatment group of previously vaccinated AZD1222 cohort (Seronegative
Immunogenicity Analysis Set)

Endpoint: Comparator vs. Reference | Statistic GMT Ratio Difference in
Seroresponse

Primary®: V1222/ B1222 (Wuhan) | Noomp/Nref 327/508
vs. HV1222 (Wuhan) Valne 03 150 @

95% CTo (0.917, 1.146) (-24.0, -12.0) . %
Other Secondary: V1222/B1222 Neomp/Nref 327/508 \
(Beta) vs. HV1222 (Wuhan) Value 0.76 13.0

o, - -

95% CTe (0.674, 0.861) (-24.0, -12.0) ‘\O
Other Secondary: V1222/B1222 Neomp/Nref 327/327
(Beta) vs. V1222/B1222 (Wuhan) [y 07 o0 ~

. . «
95% CJt (0.656, 0.842) (72, 7.

2 Non-inferionity of GMT ratio 1s the primary endpoint. Difference in seroresponse 1s 3 other s
endpoint

b The CI assumes unequal variances as the equality of variance assumption was rejected at glpha = 0.05

< The CI assumes equal yariances as the equality of variance assumption was not rej

Titre values measured as below LLoQ (40) are jmputed. to a value that is half of the LL%

Titre values measured as above [JLoQ (787.339) ateimputed at the ULoQ value.

The fold ratio i5.calculated as the ratio of the fitre levels in the comparator arm to the arm. The

difference in seroresponse is calculated as (seroresponse rate of comparator arm) nse rate of reference
arm), where the seroresponse rate 1s calculated from those who have titre asses at baseline and the time
point of interest. The CI for the difference in seroresponse 15 calculated usin i method based on
the Wilson score

Seroresponse 15.defingd as a = 4-fold nise from baseline. \

Although the GMT of pseudcﬁltralising antibodies against Wuhan-Hu-1 at Day 29 after boosting was

similar to that at Day 29 second dose of primary series in historical control (248.89 vs 242.80),
the baseline GMT against han Hu-1 strain were approximately twice as high in participants from
AZD1222 cohort as red to the historical controls (38.23 vs 20.01, respectively). It is not surprising
that the proportl articipants exhibiting the greater than 4-fold increase was lower following a
booster of AZR1 ompared with a primary vaccination in the historical control (66.1 % and 84.1 %)

(Table 13), N the GMT results support the clinical significance of the increase seen with the booster
dosing.

In prewc@vaccmated participants in the AZD1222 booster treatment group who were seropositive at

ba eI| Study D7220C00001, the baseline neutralising antibody GMTs against Wuhan-Hu-1 were

compared to those in seronegative participants. At Day 29, following AZD1222 booster, lower

Rs and seroresponse rate were noted in seropositive participants, however the absolute values of

GMTs against Wuhan-Hu-1 and Beta were notably higher. For example, the GMFR for pseudoneutralising

antibodies against Wuhan-Hu-1 was 2.59 and seroresponse rate was 36.8% in seropositive participants
as compared to 6.54 and 66.1% in seronegative participants, respectively.

Spike-Binding Antibodies Against Wuhan-Hu-1 Strain and Beta, Alpha, and Gamma Variants
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At Day 29 after an AZD1222 booster, a robust and broad humoral response was elicited as measured by
spike-binding antibody titres using a multiplex ECL assay against Wuhan-Hu-1 strain and Beta, Alpha
and Gamma variants, representing a 9.43, 10.29, 10.09, and 10.05 fold-rise from baseline, respectively.

The S-protein binding antibody seroresponse (ie, = 4-fold increase in titre from baseline) to @ booster
dose of AZD1222 or AZD2816 is shown in Table 16. In Table 17 it is shown that the seroresp rate
of the historic control group, based on S-binding antibodies, was 98.8% at day 29 after sec ses of
AZD1222.

Table 16 Summary of Model adjusted Seroresponse (S-Protein binding antibodi %; previously
vaccinated participants (seronegative immunogenicity analysis set) {

Day 15 Day 29 O
Treatment group % @) 3% CT % @) 9506 (1
(strain) &

Vi

B1222 (Wuhan-F-1) 65.5 (218/333) 60.1.70.6 682(219/321) 628,733 0
B2816 (Wuhan-Hu-1) 62.4(199/319) 56.8,67.7 63.8(201/315) 582,691 fb
B1222 (Beta) 69.1 (230/333) 638,740 71.0(228/321) 65.7,739

B2816 (Beta) 743 (237/319) 69.1,79.0 75.2(237/315)

Estimation perfonmed usmg a lmear model with the log transtormed value of the tiire as the

wnablesﬁo:usn window (Baseline. Day 15, Day 29). time since previous vaccinati
comorbidities (At least one or None), sex (Male or Female). and age group (18-64 or 65 and o
effects, and participant as a random effect,

Seroresponse is defined as a = 4-fold nse from baseline.
Model-adjusted estimates for seroresponse are derived using the model-adjusted baseli
esented using

levels to calculate seroresponse.

Two-sided 95% (or one-sided 97.5% for proportions of 0% or 100%) Cls forl:mpo

Clopper-Pearson method.

B1221 or B2816, Participants recerving a third dose booster of AZD1222 or . Confidence interval;
GMT, Geometric mean ffre; n.‘ﬂ'umh-ctofmbjccumamlws'\l'\imbuofmb] pumnnmlgoup
Vi, Participants previously vaccinated with 2 doses of AZD1222; Vi Participants previously

vaccinated with 2 doses of an mFINA vaccine
\ Source: Table 14221

<
X,

Table 17 Summary of Model adjusted “GMFR and seroresponse for historical cohort

Cohope: EV1Z22{4)

Traatzmnt: ALDL22Z

Asaay: Zpika pretaln bindiag

Zerains Wuhan=Ha=1

N#  Day £0 Feat buaw 1 Bay 20 Peat buaw 2
Statiatic Hazulinu rvsd Fold Riaw Diamcvuad Fold iiaw
N

Ll Rl ] 352 !52 L1 ] 56&

GMT 4963 L9ezn. 22

95% £1 H.E llh l.l-i 50, 6413 92} :Ql lll. 133 &2} [1&!!’.‘-& SB. 21LE2.49] [!-H. 53. 454.52)
Bim 2460

Hax 1-IB! E T40EL.7 ?ﬂﬂ l EID‘IJ 9 61557 B

Lesg [GMT] 1252 6.T0 14. 31 B.E3

&0 1_1£6 2.IEE 1.252 2.793

95% CI1 [5 ['® (1Z.4%; LZ.E&5) {6.56, T.03) (l4.15, 14.37) {6.43; B.83)
Laparaapania

niah ikl (&) 337 J 352 {05.7) o2 7 SO0A [98_H)
95% C1 (331, 7.6} (F7.4, 99.6)

L 4

a. m la th amcoraapande .
b. H is thy ef aljeses with & basallsne Beasuresent and an assesamant at tha glves tisa palse.
EVLZ2D (4] aberical santeel with a prloary sazlas of RAZD1Z2D with a planced 4 veek daalng Sntaswal.
Tha hizterical canteels Sa salested from theas who gave infaroed echaent, cecelved both vaceicaziana, hked no pratossl

dayla b have the potastial ta latecfece «ith the geaecatlan ar Sntespeetatlan of an losucs reapanas; had baaelics
o bt dosa 2 pasaids sastrallzaties date and prier 2o Day 29 peat daae 2 had po prehiblved conconitent sedicaeicss,
icns or paslbive POL.
A i3 deficed &3 & = 4=fald zisa fron bBaaslicsa.
pusfazoed ualng & linser model with the log trecaformed valus af the titer as the d = watlabla, Lnd ! variablas
ax vislt windeud, bBasallsne cesarbidicles (At lesst cre of Bana), s (Hale of Fesala) asd age 1.nsu|_= (lE=€4 o €5 and dd-:r as
affacts, and pactlcipant aa a fandea effest.
~adjuated satizateas for aszcteaponas are dezlved valng the sodal-sdjuated beasllae acd poat-basaline tlter levela bte caloculats
AREOEREpCAN.
Tivar umu maaairad o balew Llag (33) are leputed te & valioa that fs kalf of eha LLeQ. Titer valoes seesiceed as abose
ULeg (2, 000,0000 are izputed ab the Ulad valua.
T fa caleulited aa the antilageclths trapaformaticn of the Bean of the leg-traniformad titae.
Tuemalded 95% {ar ane-alded 97.5% far prepertleons af 06 ar 100R) Cls Far preopertlons aza predanted walng Cleppec-Pasbacs Batkad.
£l canfidance Intarval; GMFR gecnetile seen fold rliae; N7 Quoaset:le paan Blvar; B Humbab af subjects in analyala;
50 Standacd dewiatien; HE Kar Evaloabler; LLoQ lewee limie of guantitatien; ULeQ Uppear limit of guantitacian.
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MRNA Cohort (AZD1222 as a Heterologous Booster)

Pseudoneutralising Antibodies Against Wuhan-Hu-1 Strain and Beta Variant
Table 18 presents GMT, GMFR and seroresponse rate for pseudoneutralising antibodies again%han-
Hu-1 strain and Beta variant in the previously mRNA vaccinated cohort. @

Table 18 Summary of  Model-Adjusted GMT, GMFR and Seroresponse of Ps.eu%eutralising
antibodies in AZD1222 booster treatment group of previously vaccinated mRNA coh (S$€ronegative
immunogenicity Analysis Set)

Statistic YmBNA/B1222 H@
Wuhan-Hu-1 Strain Beta Variant Wi -Hu-1

Baseline Day 29 Baseline Day 29 Baseline Day 202
n 294 278 294 278 508
197.74 74718 106.81 637.42 :*% 242 8
GMT (179.59, (699 .46, (96.81, (593.75, Qlw.oo, (224.82,
(95% CI) 217.72) 798.16) 117.84) 68430) (P , 21.08) 262.23)

=
- 3.77 - 5.9 12.13
GMFR (3.26, 4.37) (5.0 y B (10.81,
(95% CT) o Q& 13.61)
SRR (%) — (43.2) — @E) (84.1)
n(a) /N (b) 120/ 278 \ 0/278 - 427/508
(95% CT) (37.3,492) (515, 63.4) (80.6, 87.1)
2 28 days after second dose (or Day 57) of primary semesNmfustorical controls

g

Vi

Estimation performed using a linear model with the log transformed value of the titre as the dependent vanable,
independent variables for visit window (Basels 15, Day 29), time since previous vaccination, baseline
comorbidities (At least one or None), sex emale), and age group (18-64 or 65 and older) as fixed
effects, and participant as a random effec

Titre values measured as below LLoQg(3 to a value that is half of the LJ,oQ. Titre values measured

as above [JLoQ (787.339) are amputfd abthe TTL.oQ value.
GMT 15.calculated as the antilogassthite transformation of the mean of the log-transformed titre.

Two-sided 93%, (or one-sided Q for proportions of 0% or 100%) CIs for proportions are. presented. using
Clopper-Pearson method!

Seroresponse mﬁ% -fold rise from baseline. Model-adjusted estimates for seroresponse are dened
using the model—adjg line and post-baseline titre levels to calculate seroresponse.
3

O

Seroresp, En Seronegative Participants

The 0 neutralising antibody seroresponse (i.e., = 4-fold increase in titres from baseline) to a
bo ose of AZD1222 or AZD2816 in previously mRNA vaccinated participants is shown in Table 19.

esponse against Wuhan strain and Beta variant generated by a booster dose of AZD1222 resulted
in seroresponse rates of 43.2% to 57.6%, respectively.
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Table 19 Summary of Model adjusted seroresponse (Pseudoneutralising Antibodies) in previously
vaccinated participants (Seronegative immunogenicity Analysis Set)

Day 15 Day 29
Treatment group %% (/N) 95% C1 % (W/N) 95% CI
(strain)
VmRNA cohort b
B1222 (Wuhan-Hu-1) 354 (97/274) 29.7.414 43.2(120/278) 37.3.49.2 @
B2816 (Wuhan-Hu-1) 41.1(113/275) 352,472 49.6 (137/276) 43.6.55.7
B1222 (Beta) 54.4(149/274) 48.3.60.4 57.6(160/278) 51.5.63.4 * %

Estimation performed using a linear model with the log transformed value of the titre as the dependent variable,
independent variables for visit window (Baseline. Day 15. Day 29). time since previous vaccination. baseline
comorbidities (At least one or None). sex (Male or Female). and age group (18-64 or 65 and older) as fixed

effects. and participant as a random effect.
Seroresponse is defined as a = 4-fold rise from baseline. &

Model-adjusted estimates for seroresponse are derived using the model-adjusted baseline and posl-baselin@

B2BI16 (Beta) 77.5(213/275) 72.1.82.3 80.4(222/276) 75.3.84.9 {\

levels to calculate seroresponse.
Two-sided 95% (or one-sided 97.5% for proportions of 0% or 100%) CIs for proportions are presen@g

| Clopper-Pearson method.

Non-Inferiority of Immune Response (GMT Ratio and Differ in Seroresponse Rate) in AZD1222
Booster Treatment Group of mRNA cohort (Heterologous AZD Booster)
Immunobridging of spike-binding and neutralising antib ta in participants heterologously boosted

with AZD1222 after a primary series of an mRNA vagc o those vaccinated with a primary series of
AZD1222 allows the comparison of neutralising antimitres post-boost to a regimen that is shown to
be clinically protective after a primary series.@wce the matched historical controls from study
D8110C00001 were appropriately used as a re? e arm in analysis of data from the mRNA cohort.

G

The Wuhan-Hu-1 pseudoneutralising anti y T ratio at Day 29 after AZD1222 booster in the mRNA
cohort to that at Day 29 after dose 2 o %ary series in historical control was 3.08 (95% CI 2.781,
3.405), which met the 1.5-fold non-infi ity criterion (ie, lower bound of the 2-sided 95% CI for GMTR
>0.67) (Table 20)

The prespecified non-inferiority Q)n for difference in seroresponse rate against Wuhan-Hu-1 was
not met (lower bound of 95% -47.3%). This is attributed to the higher baseline GMT values in
previously vaccinated partic{ints as compared the matched unvaccinated controls (197.74 versus
20.01) (Table 18).

>
R
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Table 20 Non-inferiority analysis of GMT Ratio and Seroresponse Rate at Day 29 after AZD1222
booster in AZD1222 treatment group of previously vaccinated mRNA cohort (Seronegative
immunogenicity analysis Set)

Endpoint: Comparator vs. Statistic GMT Ratio Difference in
Reference Seroresponse
Primaxy®: ¥YmBNA/ B1222 (Wuhan) | Ncomp/Nmf 278/508
vs. HV1222 (Wuhan)
Value 3.08 -40.9
95% It (2.781, 3.405) (-47.3,-34.1) @
Other Secondary: Neomp/Nref 278/508 * %
YmBNA /B1222 (Beta) vs. HV1222 [T P 265 \
(Wuhan)
95% CJe (2.365, 2.914) (-33.1,-19.9) O
Other Secondary: Neomp/Nref 278/278
VmRNA/B1222 (Beta) vs.
Val 0.85 14.4
VmRNA/B1222 (Wuhan) ue Q
95% <. (0.774, 0.940) (6.1,22.4)
4 Non-inferiority of GMT ratio is the primary endpoint. Difference in seroresponse is a secondary endpoint 0
b The CI assumes unequal variances as the equality of variance assumption was rejected at alpha = 0.05 @

< The CI assumes equal yafiapees as the equality of variance assumption was not rejected.

Titre values measured as above ULoQ (787.339) are.imputad at the ULoQ value.

The fold ratio i5.calculated. as the ratio of the titre levels in the comparator arm to the reference arm The

difference in seroresponse is calculated as (seroresponse rate of comparator arm) - (seroresponse rate of reference

amm), where the seroresponse rate is calculated from those who have titre assessments at baseline and the time

point of interest. The CI for the difference in seroresponse 15 calculated using the Newcombe method based on Q

the Wilson score. O

Spike-binding Antibodies Against Wuhan-Hu-1 St@and Beta Variant

Seroresponse is dafingd as a= 4-fold rise from baseline. {
Titre values measured as below LLoQ (40) ate.impnted to a value that is half of the LLoQ. @

At Day 29 after a AZD1222 booster in the previausly mRNA vaccinated cohort, a broad humoral response
was elicited as assessed by quantifying spike-binding antibodies by a multiplex ECL assay against
Wuhan-Hu-1, Beta, Alpha and Gamma v t&!with a 3.24, 3.02, 3.37, and 3.08 fold-rise from baseline,
respectively. The proportion of partici s with seroresponse to spike-binding antibodies to these

variants were also comparable. 2

Overall, the GMFR and serores ates of spike-binding antibodies to Wuhan-Hu-1 strain and Beta
variant at Day 29 after a AZD onoster were lower in the mRNA cohort as compared to the AZD1222
cohort.

A robust S-protein bj dir&tibody seroresponse (ie, = 4-fold increase in titre from baseline) to a
booster dose of AZD or AZD2816 was observed in the AZD1222 cohort, with reduced seroresponse
observed in the mR hort. Table 19 presents data for both cohorts.

.\Q
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Table 19 Summary of Model Adjusted Seroresponse (S-Protein Binding
Antibodies) in Previously Vaccinated Participants (Seronegative
Immunogenicity Analysis Set)

Day 15 Day 29
Treatment group b (V) 95% CT % (W) 95% C1
(strain)
VIIz2
B1222 (Wuhan-Hu-1) 65.5(218/333) 60.1,70.6 682 (219/321) 628 733
B2816 (Wuhan-Hu-1) 624(199/319) 568 677 63.8 201 /315) 582 601 @
B1222 (Beta) 69.1(230/333) 638 740 TLO(228/321) 657,739
B2816 (Beta) T43(237/319) 691,790 T32(237/315) 701,799 .
VmENA \
B1222 (Wuhan-Hu-1) 2009(82/2774 246,357 36.7(99/270) 309,427
B2816 (Wuhan-Hu-1) 350096/274 294410 40.0(108 / 270) 341,461 O
BI1222 (Beta) .004/2774 218,327 31184/ 270) 256,370
B2816 (Beta) 42.6(116/272) 367,488 49.6 (133 / 268) 435,538
Estimation performed using a linear model with the log transformed value of the titre as the dependent variable, &
mdependent variables for visit window (Baseline, Day 15, Day 29), time since previous vaccination. baseline
comorbidities (At least one or None), sex (Male or Female), and age group (18-64 or 63 and older) as fixed
effects, and participant as a random effect.
Seroresponse is defined as a = 4-fold rise from baseline.
Model-adjusted estimates for seroresponse are derived using the model-adjusted baseline and post-baseline titre

levels to caloulate seroresponse.

Two-sided 93% (or one-sided 97.5% for proportions of 0% or 100%) Cls for proportions are presented using
Clopper-Pearson method.

B1222 or B2816, Participants receiving a thind dose booster of AZID1222 or AZD2816; CI, Confidence interval;

GMT, Geometric mean titre; n, Number of subjects n analysis; N, Number of subjects per treatment group; @
V1222, Participants previcusly vaccinated with 2 doses of AZD1222; VmBNA, Participants previously :

vaccinated with 2 doses of an mRNA vaccine

Other secondary and exploratory endpoints
Sensitivity analysis
Table 21 is a summary of the primary analysis{reSults for each of the sensitivity analyses.

Table 21 GMT and seroresponse comparisgns of the primary endpoints for the primary analysis and the

sensistivity analyses (Seronegative imm icity analysis set)
Table 1 GMT and Seroresponse Co 1 f the Primary Endpoints for the Primary Analysis and the Sensitivity
Analyses (Seronegative Immfinegenicity Analysis Set)
Primary, \ Adjusting for Continuous | Adjusting for Continuous | Adjusting for Continuous
Age Age and BMI Dose Interval
Comparator vs. GM Mespunse GMT Seroresponse GMT Seroresponse GMT Seroresponse
Reference Statistic Ratio difference Ratio difference Ratio difference Ratio difference
Primary: V1222/ n “Yrisos 327/508 326/508 327/508
B1222 (Wuhan Hu-1) [y h -180 101 -18.0 101 -181 104 -180

vs. Historical Control
(Wuhan-Hu-1)

Primary: VImRNA/ e 278/508 278/508 277/508 278/508
B1222 (Wuhan-Hu-1) al 3.08 409 310 409 3.0 a1l 2.90 409

vs. Historical Control
(Wuhan-Hu-1) 4 95%1a 278,341 -47.3,-34.1 2.80,3.43 -47.3,-34.1 2.80,342 -47.5,-34.3 2.61,3.20 -47.3, -34.1

a Conﬁdem@( for'the comparison assumes unequal variances as the equality of variance assumption was rejected at alpha = 0.05.
Tined

¥
95% C 092, 1.15 -24.0,-120 | 090,1.13 -24.0.-12.0 091,1.13 -242 -121 093, 1.16 -24.0,-12.0

Seroresponse 1s > 4-fold rise from baseline.

The populafion istoical controls is selected from those who gave informed consent, received both vaccinations, had no protocol deviations judged to have the

potentialio in 1th the generation or interpretation of an immune response, had baseline and Day 57 pseudoneutralisation data and prior to Day 57 had no

prolubite; co t medications, EUA vaccinations or positive PCR. These are compared to current study participants in the seronegative immunogemeity

analysis
calculated as the ratio of the titre levels 1 the comparator arm to the reference arm. The difference in seroresponse 1s calculated as (seroresponse

arator arm) - (seroresponse rate of reference arm), where the seroresponse rate 1s caleulated from those who have titre assessments at baseline and

t of interest. The CI for the difference in seroresponse 1s calculated usig the Newcombe method based on the Wilson score.

Participants receiving a third dose booster of AZD1222; CI, Confidence interval; GMT, Geometric mean titres; n, Number of subjects in analysis; V1222,

pants previously vaccinated with 2 doses of AZD1222; VmRNA, Participants previously vaccmated with 2 doses of an mRNA vaccine.

ertved from: TEMT Tables 6.1.3.1,6.2.3.1, and 6.3.3.1, and Interim CSR Tables 14 and 15

Exploratory Immunogenicity Assessment Against Delta Variant in the AZD1222 Booster Treatment Group
of the Previously Vaccinated Cohorts (AZD1222 Cohort and mRNA Cohort)

In an exploratory analysis, the humoral response against the Delta variant was conducted. An alternative
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platform of pseudovirus neutralisation assay was utilised to assess neutralising responses to this variant.
Overall, homologous and heterologous AZD1222 booster resulted in comparable fold rise in the GMT of
pseudoneutralising antibodies over baseline against the Delta variant. These exploratory data are limited
due the use of an unvalidated pseudoneutralisation assay and analysis was conducted on a small subset
of participants.

Table 22 presents GMT, GMFR and seroresponse rate for pseudoneutralising antibodies Delta
variant in previously vaccinated cohorts.
Table 22 neutralising

cinated cohorts

&
Summary of Model-Adjusted GMT, GMFR and seroresponse of P
antibodies against delta variant in AZD1222 booster treatment group of previously &

(Seronegative Immunogenicity Analysis Set) O
Statistic V1222/B1222 VmRNA/B1222 Q
N=342 N=294 &
Baseline Day 29 Baseline Day 29 0

n 99 91 95 81
GMT 21.82 61.24 53.85 163.43 b
(95% CI) (19.45,24.48) (52.78, 71.07) (46.99,61.73) | (141.60, 1862)
n 91 E“
GMFR 2.79
(95% CI) (2.27,3.42) %8, 302)

Estimation performed using a linear model with the log transformed value of the titre as the depe iable,

independent variables for visit window (Baseline, Day 15, Day 29), time since previous vacgéinat baSeline

comorbidities (At least one or None), sex (Male or Female), and age group (18-64 or 65 and r) as fixed

effects, and participant as a random effect.

Titre values measured as below LLoQ (50) are imputed to a value that is half of the
as above ULoQ (12,150) grg imputed at the ULoQ value)

GMT is caleulated as the antilogarithm transformation of the mean of the lo;
Two-sided 95%, (or one-sided 97.5% for proportions of 0% or 100%) ClIs for
Clopper-Pearson method.

tre values measured

ormed titre.
ions gre presented using

ainst Omicron Variant in the AZD1222 Booster Treatment
D1222 Cohort and mRNA Cohort)

Exploratory Immunogenicity Assessment
Group of the Previously Vaccinated Cohaofts

In a separate CSR (study MS122 -0@ the anti-omicron antibodies present in subjects boosted with
AZD1222, who were previously v ed with either AZD1222 or an mRNA vaccine previously, was
analysed. The different assa e performed: the University of Oxford, Omicron
neutralisation (Oxford, UK) a UKHSA Omicron Live virus neutralisation (Porton Down, UK).

live virus

Results of Omicron live viQeutralisation assay, University of Oxford

Neutralising antibody wesponses from serum samples from the D7220C00001 study were assessed 28
days after a boostva; of AZD1222 or AZD2816 in participants from previously vaccinated with 2
doses of AZD122 mRNA vaccine (Figure 5). Neutralising antibody responses against the Omicron
variant were gd following a boost with AZzD1222 in the majority of study participants, with
numerically I'@h; GMTs detected in the heterologous boost group. As expected, nAb titres against the
Omicron M were lower than those observed against either the ancestral Wuhan-Hu-1 strain or Beta
variant f rticipants previously vaccinated with AZD1222 (Figure 6).
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Figure 5 Neutralising antibody responses to the Omicron variant 28 days post boost

Omicron
Live
Neutralisation

1024

V-1222.8-1222 V-1222:8-2816 V-mRNAB-1222 V-mRNA B-2816
Previously AZD1222 vaccinated Previously mRNA vaccinated &

B1222: received a booster dose of AZD1222; B2816: received a booster dose of AZD2816: GMT: geometric mean titres: V1222: vaccinated with 2 doses of 0

AZD1222: VmRNA: vaccinated with 2 doses of an mRNA COVID-19 vaccine

Figure 6 Neutralising antibody responses to the Wuhan-/'@strain, Beta and Omicron variants

28 days post boost Q

[ V-1222.8-1222

20484

2569

V-mRNAB-1222

Log,(GMT)

20484

2564

Wuhan Beta Omicron
Live

Wuhan Beta
L Live
Neutralisation Neutralisation Neutralisation

Neutralisation Neutralisation

B1222: received a booster dose of AZD1222; B2816: received @ dose of AZD2816: GMT: geometric mean titres; V1222: vaccinated with 2 doses of

AZD1222: VinRNA- vaccinated with 2 doses of an mR.N B vaccine

R

Results of Omicr@irus neutralisation assay, UKHSA.
n

Table 23 shovxf& alysis conducted by the UKHSA that presents similar data to Figure 5 but include
pre-booster @sgassessments against the Omicron variant. In the study D7220C00001 cohorts from
which se Ne analysed, the median interval between boost and primary series was approximately 9
months e group previously vaccinated with AZD1222 and approximately 4 months for the group
previ vaccinated with mRNA.

he long interval since primary series, all analysed study participants in the group previously
vacCinated with AZD1222 had baseline titres below the lower limit of quantification. AZD1222 induced
increases in nAb titres to the Omicron variant over baseline.
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Table 23 Summary statistics of Omicron live virus neutralisation assay performed at the UKHSA

Visit Statistic V1222:B1222 V1222:B2816 VmRNA:B1222 VmRNA:B2816
Baseline n 10 10 9 8
GMT 10.0 10.0 25.6 215
95% CI for GMT NE, NE NE, NE 14.68, 44.65 12.55,36.90 b
Min, Max 10, 10 10, 10 10, 52 10, 40 @
Median 10 10 40 29 . %
Day 29 n 10 10 10 10 \
GMT 36.1 74.7 85.1 161.2 {
95% CT for GMT 17.70, 73.69 32.15,173.75 44.99, 161.10 89.33, 290.75 O
Min, Max 10, 115 10, 636 40, 471 40, 479
Median 49 61 60 177

B1222: received a booster dose of AZD1222; B2816: received a booster dose of AZD2816: CI=confidence 0
interval; GMT: geometric mean titres; NE: not evaluated; Min: minimum: Max: maximum; V1222: vaccj
with 2 doses of AZD1222; VinRNA: vaccinated with 2 doses of an mRNA COVID-19 vaccine

S
Subgroup Results Q

Increases in humoral immunogenicity were observed @II prespecified subgroups of age, sex, and
comorbidity following booster doses of AZD2816 or A& 2 in both the V1222 and VmRNA seronegative
cohorts. Overall, the responses were similar acrosgbgroups. The following numerical differences were
noted:

- Pseudoneutralising responses (fokgand seroresponse) were numerically lower in adults
> 65 years of age than in r adults in the AZD1222 cohort but the opposite was
observed for the mRNA cohoft. S+protein binding antibody responses were similar across age
groups within both the A@ZZ and mRNA cohorts.

- Humoral immunogeni as similar between male and female participants, with only
modest numerically 4 sed pseudoneutralising and binding responses for most variants in
female participan 6

- Humoral immu icity, including to variants of concern, was not decreased in participants
with at leas e comorbidity as assessed by S-protein binding antibodies and
pseudoneﬁqlisin antibodies.

Cell-Mediated Im@genicity

T cell respon Q& assessed in an IFNy ELISpot assay with peptides specific to the Wuhan- Hu-1
strain (Wgh + S2). Modest increases in Spike-specific IFNy T Cell responses were observed
followingea M er dose of AZD1222 or AZD2816 at Day 15 post-booster (Table 24). A limitation to this
analysis @ he small subgroup of participants.

<
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Table 24
Immunogenicity Analysis Set)

Summary of Model Adjusted GMR and GMFR for ELISpot responses (Seronegative

Baseline Day 15 Day 29
Statistic GMR Fold rise GMR Fold rise
V1222/B1222 (Wuhan S1 + 52 assay) N=341 b
n 19 23 18 22 18 @
GMR 20.54 48 1.69 21.50 1.06
05% CI 16.36,25.80 2874 4236 115,248 17.52, 26 39 0.68, 164 '\Q
V1222/B2816 (Wuhan S1 + S2 assay) N=341 A«
n 9 11 8 12 g
GMR 28.08 4373 1.82 33.99
95% CI 15.07,5232 2733,6048 0.54,6.16 23.55,49.06
VmENA/BIII2 (Wuhan 51 + 52 assay) N=104 -
n 23 24 20 2 A 18
GMR 8836 151.95 1.79 9754 1.10
95% CI 75.79,103.01 | 126.77,182.14 128,250 81.02, 1]@ 0.78, 1.56
VmRNA/B2516 (Wuhan 51 + 52 assay) N=294 ) )
n 19 2] 18 17
GMR 8273 105.16 124 1.34
03% CI 63.47,10783 | 8184 13512 0.77,1.99 283, 14196 081,223
Estimation performed using a linear model with the log transfo titre as the dependent varable.

ndent variables for visit window (Baseline, Day 13, Day 29), f
comorbidities (At least one or None), sex (Male rrFema.leJ
effects. and participant as a random effect.

GMR. is calculated as the antiloganthm transformation of
B1222 or B2816, Paruc:pants Teceiving a third close

response L1oQ. Lower limit of quantification; n
treatment group: V1222, Participants 'mush

previously vaccinated with 2 doses o

Immunogenicity (Anti-Ve Q

and
Values measured as below LLoQ (16) are imputed to a x‘a%@ﬂofmm&
ster o

ous vaccination. baseline
oup (18-64 or 65 and older) as fixed

of the log-transformed result.

AZD1222 or AZD2816; CI, Confidence interval;
ic mean fo]d_n.se; GME, Geommc mean

with 2 doses unf:"kZl}l"?'J VmENA, Participants

Anti-vector responses foll@ a booster dose of AZD1222 and AZD2816 were evaluated by a validated
bioanalytical method4pn serofRegative study participants. In the AZD1222 cohort, most participants had

25.
. (\
.

\

@Q/

pre-existing antl—ve?b sponses at baseline, which increased following a third dose booster. See Table
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Table 25
analysis set)

Summary of GMT, GMFR and seroresponse by age group (Seronegative immunogenicity

hstraZensca RZD2816 - D7220C00001
Table 14.2.1.3 Sunmary of GMT, GMFR and sercrssponse by Age Group ( ive i icity analysis sez)

Cohort: V1222
Treatment: B1222
Rssay: ChadOxl ni3
Strain:  N/A
Lge group: 18-€4

Saseline Tay 15 Tay 25
Stavistic (8=185) Cbsezved Fold Rise Observed Fold Rise

n 172 158 156 141 133 *

GHT 553.24 406078 686 445270 7.47

55% CI (483.75, 727.51) (3227.54, 5108.12) (5.33, 8.82) (3521.20, 5630.62) (5.80, 9.€1)

Min 20.0 20.0 0. 138.0 0.4

Max 20025.0 148730.0 710.6 254608.0 376.5

1og (GMT) 5.21 1195 2.8 12.12 2.50

Eal 1358 2.108 2254 2,034 2.170

95% CI (8.52, 5.51) (11.66, 12.32) (2.42, 3.14) (11.78, 12.48) (2.54, 3.28)

Seroresponse

n{a) /NiBY (%) 50 / 156 (57.7) B3 / 139 (S5.7)

55% CI {49.5, €5.6) (51.1, €7.9) &
a. n is the number of seroresponders._ @
b. N is the numbsr of subjects with a baseline mea and an at the given time point.

Age groups are derived from the age groups specified at randomization.

Seroresponse is defined as a »= 4-fold rise from baseline.

Titer values measured as below ILoQ (40) arze imputed to 2 value that is half of the LLoQ. Titer values measured as above

ULoQ (787,33%) are imputed at the ULoQ value.

GMT is calculased as the antilogarishm sransformation of the mean of the log-transfommed biter.

Two-sided 95% (or one-sided $7.5% for proportions of 0% or 100%) CIs for proportions are presented using Clopper-Peas metiod.

CI confidence interval; GMFR gecmetric mean fold rise; GMT geometric mean titer; n Number of subjects in analysisg

N Mumber of subjects per treatment group and age group; SD Standard deviation; NE Not Evaluable; LLoQ Lower limi tation;
ULoQ Upper limit of guantitation; V primary vaccination; B booster vaceination.

Source data: ADIS 2DC Extr 2021-10-11
Progrem: /data/pred/cliens04/d7220c00001/ia2 unblinded/programs/statont/c14020103 sas (2022-01-28 21:52:0. 1 e 15 of &4

O

In the mRNA cohort, where baseline anti-ChAdOx1 ne
after a single booster dose of AZD1222 or AZD2

previously AZD1222 vaccinated treatment gro

Table 26

analysis set)

\}(/

ralising antibodies were low, GMTs at Day 29

were similar to those observed at baseline in the

ee Table 26.

Summary of GMT, GMFR %er response by age group (Seronegative immunogenicity

Bstrazeneca AZD2816 — D7220C00001
Table 14.2.1.3 Summary of GMT, GMFR and serc: by fige Croup (Seronegative irmunogenicity analysis set)
Cohort:  VmRNA
Treatment: Bl222
Bssay: ChAdOzl nia
Scrain:  N/A
Rge group: 1864 -
Baseline ‘ Day 15 Tay 23
Statistic (¥=215) Cbse: Fold Rise Observed Fold Rise
n 202 163 161 163 181
aur 2536 159 75.28 1154.22 46.63
5% CI (23.15, 27.7%) (1999, 45, 2586.57T) (56_86, 5%.68) (882.25, 1505_55) (35,84, 6050}
Min 20.0 20.0 1.0 20.0 1.0
Hax 586.0 EEN 29267.0 787235.0 29367,
log (@T) 4.86 10.53 6.23 10.17 s
5D 0.945 2.786 2.761 2.657 2.561
95% CI (4..53, o (10.52, 11.39) (5.83, €.88) (.78, 10.5€) (5.1, 5.52)
Seroresponse
nia) ML) () 172 / 181 (95.0) 163 / 181 (53.4)
95% CI ( (90.8, 57.7) (88.7, 96.5)
a o1 Tumber of seroresponders.
N il nufiber of subjects with a baseline measurement and an assessment at the given time point.
ot derived from the age groups specified at randemization.

onse is defined as a >= 4-fold rise from baseline.
ues measured as below LLoQ (40) are imputed to a value that is half of the LLoQ. Titer values measured as above

lated as the antil thn Cf the mean of the log-transformed titer.
o-sided 55% (or cne-sided 97.5% for proportions of 0% ox 100%) CIs for proportions aze presented using Clopper-Pearson method.
i ; fold rise; GMT geomeiric mean titer; n Number of subjects in analysis;
N r of subjects per treatment group and age group; SD Standard deviation; NE Not Evaluable; LLcQ Lower limit of guantitation;
ULoQ Upper limit of t ; V primary ion; B booster inati

Source data: ADIS eDC Extraction Date 2021-10-11
Progzam: /data/prod/client04/d7220c00001/1aZ_unblinded/programs/statout/t14020103.sas (2022-01-28 21:52:04) Final Page 47 of ©4

Pairwise correlative analyses between anti-vector responses and pseudoneutralising antibody responses
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to both the Wuhan-Hu-1 strain as well as the Beta variant were conducted in order to assess the impact
of pre-existing anti-vector immunity on Spike specific immunogenicity. Overall, minimal correlation was
observed between ChAdOx1 pseudoneutralising antibody titres and pseudoneutralising antibody
responses to SARS-CoV-2 (Table 27).

Table 27 Pearson correlation: Day 29 Titres vs anti -vector baseline titres (Ser@ative
Immunogenicity Analysis Set)

| N Pearson Correlation p-value . @Q
Pzendo nAb - Wuhan (L Dilution)
VI222/B1222 307 -0.08413 0.1413 r$5
VI1222/B2816 310 -0.02246 0.6936 g N?
VmENAB1222 263 A0.04234 04042
VmENAB2E16 263 005611 0.
Pseudo nAb - Beta (1Dhilution) N
VI1222/B1222 1 p) -0.03885 ‘ 77
V1222/B2816 310 0.00720 ( 0.8995
VmENAB1222 263 006759 ’\ 0.2748
VmENABIELG 263 -0.04052 0.5130
Titre values measured as below LLoQ) (40) are imputed to a value that is . Tifre vahies measured
as above ULo() (787.339) are mmputed at the ULol} value. 2 S

Cormrelations are based on log? fitre values.

N mumber of subjects with data for both assays at the applicable & I

B1222 or B2816, Participants recerving a third dose booster of AZDN 22 Nor AZD2816; LLoQ). Lower linut of
quantification; nAb, Neutralising antibodies; N, Number of subj treatment group; ULoQ), Upper limat of
quantification; VmPMNA Participants previcusly vaccinated wi es of an mPINA vaccine; V1222,
Participants previously vaccinated with 2 doses of AFTI122)

Source: see TEMT Table 4 in Section 14.2

Results for Seropositive ParticzaQ

Table 28 presents pseudone g antibody data for AZD1222-cohort participants who were
seropositive at baseline. Raw are presented; there were too few participants to perform a model-

adjusted analysis. :

.(\’b

N
&

QQJ
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Table 28 Summary of Pseudoneutralising antibody GMT and GMFR in participants previously
vaccinated with AZD1222 (Seropositive immunogenicity Analysis set)

Baseline Day 15 Day 29
Statistic GMT | Faldrise GMT | Foldrise
V12212/B1221 (Wuhan-Hu-1) N=10
2 20 18 18 19 19 b
GMT 13851 40513 273 34627 259
95%CI 4053,38734 | 1687907240 | 159,468 | 1559676879 | 142,474 @
V1222/B2816 (Wuhan-Hu-1) N=19 " %
n 19 17 17 19 19 \
GMT 109.83 44308 3.63 301.02 3.56 {
95%CI 399830171 | 2152693643 | 182,725 | 1787585335 | 2.04.621
V1212/B1222 (Beta) N=20 O

n 20 18 18 19 19
GMT 96.52 306.77 ER L] 27421 301 &

03% CI 37.40,249.15 | 125.71,74858 177,542 124.11, 605.85 1.72,5.27

V1211/B2816 (Beta) N=19 0
n 19 17 17 19 19

GMT 65.82 544.07 719 51581 7.84 @

95% CI 2741, 15808 | 31044, 93352 3.91.13.19 256.36, 1037.84 441.1391

as above ULoQ) 787.339) are imputed at the ULo() value.
GMT is calculated as the antiloganthm transformation of the mean of the log-transformed fiftre.
Two-sided 93% (or one-sided 97.5% for proportions of (% or 100%0) Cls for propartions are prg I

Titre values measured as below LLoQ) (40) are imputed to a value that is half of the LLoQ. Titre vals u.\@
usbu

Clopper-Pearson method.

B1222 or B2816, Participants receiving a third dose booster of AZD1222 or AZD2816; C e interval;
GMT, Geometric mean titre; GMFE_ Geometric mean fold rise; ILoQ). Lower linut ior; i, Number
of subjects in analysis; N, Number of subjects per treatment group; ULe(Q), Upper Linmt cation; V1222,
Participants previously vaccinated with 2 doses of AZD1322

Denved from® Table 14212 O

Additional Supportive Literature for@izzz as a Homologous and Heterologous Booster
Dose.

Additional available clinical evidenege unogenicity and safety) that supports the use of an AZD1222
third dose as a homologous and Iogous booster comes from the following:

e COVO001 substudy co d by University of Oxford that assessed AZD1222 as third dose
homologous booster articipants who had previously received a 2-dose primary vaccination
with AZD1222 (FIQn et al 2021, previously submitted).

e COV-BOOST 4study nducted by University Hospital Southampton NHS that assessed an

AZD1222 b dose following a primary 2-dose vaccination with AZD1222 or BNT162b2
(Munro e 1).
e Corona study in Brazil that compared immunogenicity of heterologous and homologous

boost€r sing with 4 vaccines, including AZD1222, in individuals who were previously
e d with a primary series of CoronaVac vaccine (Clemens et al 2022).
. y conducted by University of Oxford using sera collected from individuals who had received
ses of AZD1222, which showed that a booster dose of AZD1222 significantly increased levels
antibodies against the Omicron variant (Dejnirattisai et al 2022).
Results from analysis of sera from participants in Study D7220C00001 who had received 3 doses
of AZD1222 for neutralising activity against Omicron variant in collaboration with the University

of Oxford researchers and the UK Health Securities Agency (UKHSA, formerly called Public Health
England).

Relevant results from these studies are summarised below.
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Evidence for AZD1222 as a Homologous Booster; Substudy of COV001.

A substudy in 90 participants in the University of Oxford-sponsored study COV001 (Flaxman et al 2021)
provided the initial data on the immunogenicity and reactogenicity of a third-dose booster of AZD1222
following a primary course of AZD1222/AZD1222. In this study, a third-dose booster of AZD1222
administered 28 to 38 weeks after the second dose induced high levels of antibodies, includi inst
the Beta and Delta variants, and was responsible for maintaining Spike-specific T cell res@ . This

study was not randomised. c
2 4

Antibody levels after the third dose were significantly higher than after the second do The median
Spike IgG titre was 1792 ELISA units (IQR 899-4634) at 28 days after the seco e versus 3746
ELISA units (IQR 2047-6420) 28 days after the third dose.

Neutralising antibody titres after a third dose, measured in a randomly se@b—population, were
higher than those after the second dose against the Alpha (p = 0.0023),% < 0.0001), and Delta

(p < 0.0001) variants. @

Conclusion

The authors conclude that a third AZD1222 dose results in a fg% increase in immune responses,
including increased neutralisation of variant SARS-CoV-2 viru

efficacy against variants in susceptible populations. A boostfr D1222 administered 28 to 38 weeks

could be used to increase vaccine

after the second dose was well tolerated by participants. Reactogenicity was consistent with the known
reactogenicity profile of AZD1222, with fewer reacto@ nts following a booster than after the first
dose.

Evidence for AZD1222 as a Heterologous Booster V-BOOST and Com-COV Studies Study Design.

COV-BOOST was a multicentre, randomised, c@bﬂed, Phase II study of third-dose booster vaccination
against COVID-19 in patients that ha een previously vaccinated with 2 doses of AZD1222 or
BNTT162b2 (Pfizer-BioNtech) (Munro et 1). The study was sponsored by the University Hospital
Southampton NHS Foundation Trust nducted outside of the AstraZeneca-Oxford collaboration.
Participants were over 30 years of@ &3 had no history of laboratory-confirmed SARS CoV-2 infection.
At least 70 days had passed after cond of 2 doses of AZD1222 or at least 84 days after the second
of 2 doses of BNT162b2 (Pfiz ioNtech). Coprimary outcomes were safety and reactogenicity and
immunogenicity of anti-Spikellg easured by ELISA.

In the COV-BOOST study,@geometric mean ratio was calculated by comparing post-booster GMTs to
the corresponding va?&%a eningococcal vaccine control group. In addition, it is important to compare
the neutralising anti MT elicited by a booster dose of a vaccine with the neutralising antibody GMT
elicited after the Wy series. As the post-primary series GMTs were not available in COV-BOOST
study, the postzbegster GMTs in the COV-BOOST groups are compared here to the post-primary series
GMTs repo‘rt inthe Com-COV study.

Com-CO & a randomised, controlled non-inferiority study conducted at 8 centres in the UK to
investi e safety and immunogenicity of heterologous versus homologous primary vaccination
seq s@ et al 2021). A total of 463 participants, with a mean age of 57.8 years with a 28-day prime-

terval were included in this analysis. Participants had no or well controlled comorbidities and had

noMijstory of laboratory-confirmed SARS CoV-2 infection.

The most relevant results of the COV-BOOST trail in the context of this variation are summarized in
Table 29, which shows the results obtained in terms of anti-Spike IgGs, pseudoneutralizing and live virus
neutralizing antibodies. Besides, comparison on the antibody titers observed in trial Com-COV as
compared to those observed in the COV-BOOST study are shown in Table 30.
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Table 29 Immune responses by third dose vaccine allocation and priming vaccine schedule 28
days after boost dose among the COVID-19 naive modified intention-to-treat population

Group A, AZD1222 primary course Group A, BNT162b2 primary course
Prime with Prime with Prime with Prime with
ATDI1222/A7D1222 A7D1222/A7D1222 BNT162b2/ BNT162b2/
Control (n=93) AZD1222 (n=100) BNT162b2 BNT162b2
Control (n = 111) AZD1222 (n = 98) @
SARS-CoV-2 anti-spike IgG, ELU/mL . @
Day 28 801 2457 2541 13424 {\
(664-967; n=91) (2058-2933; n=99) (2110-3060; n=111) | (11702-15399; n=9?r
Pseudotype virus neutralising antibody (wild-type), normalised 50% neutralising antibody titre \)
Day 28 84.9 193 157 95&
(68.7-105.0; n=90) (161=231; n=98) (129-192; n=111) (802-1126,n
Pseudotype virus neutralising antibody (Delta), normalised 50% neutralising antibody titre
Day 28 20,0 48.9 379 @)
(15.6-25.7, n=91) (39.7-60.2; n=99) (30.5-47.1; n=111) (217-313; n=98)
Live virus neutralising antibody, normalised 80% neutralising antibody titre 0n
'S
Day 28 146 346 531 2614
(111-191; n=32) (263-454; n=31) (377-748; n= (2075-3294; n=40)

Data are geometric mean (95% confidence interval; number of samples avai

Derived from: Munro et al 2021, Table 5. O
[
Table 30 SARS-CoV-2 Anti-spike IgG and psehpe neutralising antibody at Day 29 following a

primary vaccination series in the Com-COV stu d following a primary vaccination series and an
AZD1222 booster in the COV-BOOST study

Assay Statistic AZD1222 ), AZD1222/ BNT162b2 / BNT162b2 /
AZD1222 N\, JAZD1222 + BNT162b2 BNT162b2 +
(Com-COé ) AZD1222 (Com-COV) AZD1222
A, ! (COV-BOOST) (COV-BOOST)
SARS-CoV-2 | n 185, ) 99 110 07
anti-spike GMC (95% CI) 1 86- 2457 (2058- 13938 (12358- | 13424 (11702-
IgG in ELU/mL 3) 2933) 15719) 15399)
Pseudotype | n g 101 08 102 08
Wm GMT (95% 61 (50-73) 193 (161-231) | 574(475-694) | 950 (802-1126)
antibody inNTsE
CI, Confidence interval; . GecKnetric mean concentration; GMT, Geometric mean titre; ELU, ELISA
laboratory unit; NTsg, tralising antibody titre.
Derived from: Liu (the Com-COV study) and Munro et al 2021 (the COV-BOOST study).
0\
Conclusions (J
The aut concluded that all vaccines studied boosted antibody and neutralising responses after an
initial of AZD1222/AZD1222, with no safety concerns, and that the substantial differences in
hu nd cellular responses in combination with vaccine availability will influence policy choices for

er vaccination. In addition, heterologous boosting with AZD1222 on top of an initial course of an
mRNA vaccine (BNT162b2/BNT162b2) showed similar results as after an initial course of
AZD1222/AZD1222 followed by a booster, with no safety concerns.

Given that participants in the COV-BOOST study were older than those in the Com-COV study,
AstraZeneca hypothesizes that the COV-BOOST participants would have a diminished immune response
compared with the Com-COV participants. It is therefore notable that SARS-CoV-2 anti-spike IgG and
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pseudotype neutralising antibody titres in participants who had received an AZD1222 booster still
exceeded the corresponding titres in the younger participants receiving the BNT162b2/BNT162b2
primary series in Com-COV.

These data, in combination with safety and immunogenicity data from Study D7220C00Q01, are
sufficient to demonstrate the benefit of AZD1222 as a heterologous booster dose. Evidence for 222
as a Heterologous Booster; RHH-001 Study (CoronaVac Study) Study Design @

This is a phase IV randomised single-blind study conducted in Brazil among 1240 parsic@s 18 years
or older to assess the safety and immunogenicity of a third heterologous booster @&of AZD1222,
BNT162b2, and AD26.COV2-S compared to a third dose homologous booster of aVac in adults
previously vaccinated with a primary series of CoronaVac (Clemens et al 2022 @primary outcome
measure was anti-Spike antibody titre at 28 days following booster dose. Sec ry outcome measures
were pseudoneutralising antibody titre and safety measures, including reac icity. Non-inferiority of
heterologous schedules to homologous schedule was tested using a non4i iority margin of 0.67 for
the geometric mean ratio (heterologous vs homologous) of anti-spike a@dies following 28 days after
the booster doses. A subset of 80 participants (20 per group, stratiT by“age) were also tested for live

virus neutralisation using Delta and Omicron variants.

The geometric mean titres were increased following a booster all groups with substantially higher
seropositive rate (at least 90%) in heterologous booster grotps,jincluding AZD1222, as compared to
that observed in the homologous booster group (35%) (Figure®7).

Figure 7 Live virus neutralisation titres againgt and omicron variants before and after 28
days following booster vaccination by booster vaccir% groups
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4. iscussion

Introduction

The purpose of this variation is to support the use of AZD1222 as COVID-19 vaccination booster dose in
adults 18 years and older, previously vaccinated with primary series of an authorised COVID-19 vaccine
(either mRNA or adenoviral-based). Consequently, an update of several sections of the SmPC is
proposed. The main supporting data derive from Study D7220C00001.
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Study D7220C00001 is an ongoing trial that was originally designed to evaluate the safety and
immunogenicity of AZD2816 (a modified AZD1222 vaccine targeted against the Beta variant of SARS-
CoV-2) as a 1-dose booster vaccination in previously vaccinated adult participants and as a 2-dose
primary vaccination in previously unvaccinated adult participants. This study is also investigating the
safety and immunogenicity of (1) a 2-dose vaccination with AZD1222 as first dose and AZD28§S the
second dose and (2) a 1-dose booster of AZD1222 in participants previously vaccinated wi dose
COVID-19 vaccine (either AZD1222 or an mRNA vaccine). The booster dose of AZD122®5 to be
administered at least 90 days after the second dose of AZD1222 or mRNA vaccine.

The MAH is not seeking an indication for the product AZD2816 at this time due to it@ed relevance

in an epidemiological setting dominated by Delta and Omicron variants. Mor , data from the
previously unvaccinated cohort, who are to receive a 2-dose primary series of and/or AZD2816,
have not been submitted by the MAH in the context of this variation. &

Therefore, the data submitted here by the MAH (which include an Interin@ and a clinical overview)
are primarily focused on data from the AZD1222 booster treatmen (subjects that previously
received two doses of AZD1222 or an mRNA vaccine) in participants who were SARS-CoV-2 seronegative
at study start. It is noted that this interim analysis includes a full ang‘éis of the booster treatment group
through Day 29 following AZD1222 booster. In agreement with MAH, the assessors consider that
these data could provide sufficient information regarding the i@ogenicity and safety of the AZD1222

booster dose. Q
Conventions O

Within the previously vaccinated cohort there are 2 sub Cohorts, referred to as the ‘AZD1222 cohort’ (ie,
those who previously received 2 doses of AZD1 and the 'mRNA cohort’ (ie, those who previously
received 2 doses of a COVID-19 mRNA vac . Treatment groups are identified by 'V1222’ and
‘WVmRNA’, which refer to the cohorts based on thejr pre-study primary 2-dose course of vaccination, and
by '‘B1222’ and ‘B2816’, which identify tﬁQ)goster dose received by that treatment group during the
study. For example, V1222/B2816 refer@articipants previously vaccinated with 2 doses of AZD1222
who received a Booster dose of AZD%

Regulatory History

The design of the CT D7220 t@' 1 has been discussed in two Scientific Advice procedures plus and
additional query (on historicalkcontrol) that were posed by the MAH to the CHMP.
tQ

Some of the recommenda made by the CHMP in the final advice letters (FALs) have been followed,
such as the non-infe&y analysis for GMT ratio (primary endpoint) and the seroresponse rate (key
secondary endpointy, the request to separate the original SAP into 3 individual SAPs with one specific
to the AZD1232QQ/|oust vaccinated cohort, and another one to the mRNA previously vaccinated
cohort. Howe w me CHMP recommendations were not followed by the MAH. In particular:

R 4

\ on the fact that the percentage of seroresponders post-second AZD1222 dose (with a
' g interval) was higher (96.8%) when using live neutralization than when using a
eutralization assay (59.7%), the CHMP recommended for immunogenicity comparisons to use
ally the wild-type virus neutralization assay. Nonetheless, the CHMP considered acceptable to

f a pseudovirus neutralisation assay if adequate correlation between the assays was demonstrated.
The ™MAH has provided only pseudovirus neutralising data and thus the MAH was asked to provide this
report showing high correlation between the two assays. As detailed in section 9. , the MAH has provided
new data from an analysis of concordance between the live virus neutralisation and pseudoneutralisation
assays for the Wuhan strain in a population of participants boosted with AZD1222 from trial
D7220C00001. The data show good agreement of the two assays in terms of geometric mean fold rises

4-week
pseud
pr
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and seroresponse rates. Thus, the use of the pseudovirus neutralisation assay in the trial D7220C00001
for the assessment of nAb responses after AZD1222 booster is considered justified.

-ii) The CHMP indicated that in order to include a claim in the product information so that
AZD1222 can be used to boost the response in persons previously vaccinated with COVID-
vaccines, the comparisons to be made were: “... the company should plan a head-to-head c
in which the response following a AZD1222 or AZD2816 booster is demonstrated to be n
the response with an mRNA booster. Alternatively, the response 28 days following t
AZD2816 booster response is demonstrated to be non-inferior to the response 28 d
primary doses of mRNA vaccine.” Instead of following the CHMP advice, the MAH comfared the response
following AZD1222 booster to a historical control group that received two doses of 1222. The MAH’s
rationale is that immunobridging of neutralising antibody data in partia@ that received an
heterologous booster to the historical control group allows the comparison ofydeutralising antibody titres
post-boost to a regimen that is shown to be clinically protective after a p;ia series. A question was
asked to the MAH to further justify not following the CHMP advice (see s 7. 9. . In the response,
the MAH followed the same original rationale and further discussed t@ata from the COM-CoV and
COV-BOOST studies in support of deviation from the CHMP recom@dation (see below for a detailed
discussion on the data from the COV-BOOST study). As detailed W ion 12., the MAH indicates that it
was not possible to access serum samples for the VmRNA cq or was it possible to access mRNA
vaccine for administration to a vaccine-naive cohort within t dy. As further discussed below, it is
considered that despite not following the CHMP advice, t@w data submitted during this procedure
supports the use of AZD1222 as a heterologous booste

It is noted that the original intention of CT D7220C000Xwas to use the unvaccinated cohort that would
receive two doses of AZD1222 as a comparator f@e vaccinated cohorts that received a booster dose
of AZD1222. Due to the problems in recruiti accinated individuals the MAH consulted with the
CHMP on using an historical control group ﬁe primary vaccination comparator for the booster
treatment arms instead of the in-study pfifnary vaccination cohort. The CHMP agreed that the primary
and key secondary non-inferiority an@s would therefore compare the previously vaccinated
participants that received a boosteﬁe in this study (D7220C00001) with a subset of matched
participants from the previously m ated participants that received the 2-dose AZD1222 primary
vaccine series in the AZD1222 P, trial, Study D8110C00001, predominantly conducted in the US
and South America.

Overall Study Design O%ZZOCOOOOI

The trial intended recruft 1300 previously vaccinated participants (700 seronegative subjects
previously vaccinat ith 2 doses of AZD1222 and 600 previously vaccinated with 2 doses of an mRNA
vaccine) to receiy; dditional single-dose booster vaccination. In addition, seropositive participants
were enrolled \d@ cap of 10% of the seronegative population) to support exploratory analyses in

these particip@nts® The previously vaccinated cohorts (with either AZD1222 or an mRNA vaccine) were
to be rarz‘ I 1:1 to 1 dose of AZD1222 or AZD2816. This booster dose cohort was double-blinded.

The tr ts were: AZD1222 (nominal dose of 5 x 100 viral particles), which corresponds to the EU
augho vaccine Vaxzevria, and AZD2816 (nominal dose of 5 x 1010 viral particles) that was selected
h with the approved Vaxzevria vaccine.

Immunogenicity was to be assessed in serum samples collected pre-dose on the day of each vaccination
(baseline levels before vaccination), 14 and 28 days after each vaccination, and 180 days after the last
vaccination. The inclusion and exclusion criteria are considered adequate, and overall, it is considered
that the participants to be recruited represent the real-world population that would receive a booster
dose of AZD1222. It was, however, allowed the inclusion of previously vaccinated participants with a 2-

Type II variation assessment report
EMA/351687/2022 Page 50/131



dose primary vaccination with either AZD1222 (with a 4- to 12-week dosing interval) or with an mRNA
vaccine (e.g., BNT162b2 vaccine [Pfizer-BioNTech] with a 3- to 12-week dosing interval or mRNA-1273
vaccine [Moderna] with a 4- to 12-week dosing interval). Allowing a wide dosing interval for primary
vaccination could be a confounding factor when comparing the immune responses to the historical control
group since participants from this group had a dose interval of 4 weeks.

It is noted that the claim in the SmPC indicates that the AZD1222 vaccine can be used in
years of age and older. Considering that in immunological terms, subjects from 18 -29 y
comparable to young adults (older than 30 years), the lack of subjects from 18 -29 y' S
trial does not question the use of the AZD1222 vaccine in subjects from 18 years of Q

cts 18
age are
age in the

Objectives and endpoints

As already mentioned above, following database lock, the CHMP requested
key secondary immunogenicity objectives as well as separating the origina
with one specific to the AZD1222 previously vaccinated cohort, and a

previously vaccinated cohort. %

s to the primary and
into 3 individual SAPs
ne specific to the mRNA

Cohort of AZD1222 previously vaccinated subjects. The primar %dpoint is that the GMT ratio of
pseudoneutralizing antibodies against the original Wuhan-Hu-1 @n elicited by an AZD1222 booster
dose in participants previously vaccinated with AZD1222, 28 after booster, is non-inferior to the
response elicited by 2-dose AZD1222 vaccination administgfed tofpreviously unvaccinated participants,
28 days after second vaccination. For GMT ratio, non- | ity was demonstrated if the lower limit of

the 2-sided 95% CI of the GMT ratio of the compara p and the reference group is > 0.67.

Regarding the key secondary endpoint on t dlfference in seroresponse, non-inferiority was
demonstrated if the lower bound of the 2- sided o CI rate difference in seroresponse between the
comparator group and reference group was >

These two analyses will compare the pre sly vaccinated participants that received a booster dose in
study D7220C00001 with a subset of matched participants from the previously unvaccinated participants
that received the 2-dose AZD1222 pr@ vaccine series in the AZD1222 Phase 3 study D8110C00001.

The primary and key secondary ints as well as the non-inferiority criteria to be used are in line

with those recommended by t P in the SAs posed by the MAH. Similarly, the use of an historical

control group for the compa@ was agreed by CHMP, as long as there was a good match with the
2 booster cohort.

cohort that received an Aq

The other secondary {gseudoheutralizing titers against VOC Beta, spike-specific IgG response to SARS-
CoV-2 and the ang or neutralizing antibody titres to the ChAdOx-1 adenovirus vector) and
exploratory (GMT; meroresponse to the Alpha, Beta, Gamma, and Delta variants and B-cell and T-
cell responses) e@nts are considered adequate to better understand the immune responses induced
after a boost

The sens analyses for the primary endpoint (including BMI and age as continuous covariates, as
well a into account the dosing interval between the primary series vaccination for the previously
i ) are endorsed.

rt of mRNA previously vaccinated subjects. The primary and secondary immunogenicity endpoints
used by the MAH are the same used for the AZD1222 previously vaccinated cohort and as mentioned
above.

Assays used to assess SARS-CoV-2 immune response.
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The immune response raised by the vaccine was analysed both in terms of the humoral (SARS-CoV-2
pseudovirus neutralizing antibodies -Wuhan and beta variant-, SARS-CoV-2 S- binding antibodies -
Wuhan, alpha, beta and gamma variants-, and anti-ChAdOx1 neutralising antibodies) and cellular
immune response (SARS-CoV-2 IFNy ELISpot Assay). The overall approach is endorsed.

The different methods used are adequately described by the MAH and the most relevant a are
validated (Pseudovirus Neutralising Antibody Assay —Wuhan and beta variant- and the mul d ECL
method for the detection of antibodies to SARS-CoV-2 antigens). The validation reports nsidered
adequate to support the good performance of the different assays. The assays to tes'@eutralizing
antibody response to the Delta and Omicron variants were not validated. {
Randomisation and Blinding O

Treatment was double-blinded for all previously vaccinated participants rec mooster dose (either
AZD1222 or AZB2816). Randomisation was made according to the treatm ZD1222 or AZD2816)
and stratified based on age (< 65, = 65), sex, and presence of co ies, which is considered
adequate. %

It is noted that the randomisation made in the trial (based on the &cine received -either AZD1222 or
AZB2816-) makes sense for the immunogenicity comparisons en these two vaccine treatments.
However, the randomisation (and stratification) made is not rt for comparing the immunogenicity
response of the AZD1222 boosted cohort with that of hist gntrol group (that received 2 doses of
AZD1222). @

Statistical Methods. As already mentioned above th has followed the request from CHMP with
reference to provide independent SAPs for the an is of the two booster cohorts. Moreover, the non-
inferiority comparisons based on the GMTR and@ difference in seroresponse as well as the non-
inferiority margins for the analysis of the AZD#222%o00ster dose in subjects that previously received two
doses of AZD1222, were in agreement withythe CHMP advice. This was not the case for those previously
vaccinated with an mRNA vaccine, since advice was not followed.

The analyses of GMT/GMR were perfo@ based on a model-adjusted titre level. The model adjusted
analyses were derived using analygis,of*Covariance (ANCOVA) models that included the log transformed
value of the titre or result as the dent variable. This approach is endorsed. The MAH has considered
an historical control group fo ng the primary and a number of secondary endpoints. Selection of
the historic control group o ked before database lock and the unblinding of data. This historical group
is based on subjects prevé/ vaccinated with two doses of AZD1222 in study D8110C00001.
A one-to-one propensNore matching was used to match the studies D8110C00001 and D7220C00001
based on the foIIow@ovariates: age, gender, BMI, and presence of baseline comorbidities. Likewise,
a caliper was co idered to ensure a common support region for the covariates from both studies. The
Mahalanobis distanee derived from the logit of the propensity score adjusting for BMI and age has been
applied. In @rrent setting, the use of the historical control is understood and acceptable for the
purpose N current study. However, the acceptability of this external cohort is strongly conditioned
on the ant’s proper design and implementation at all stages of the procedure. This is due to the
inher iases and known/unknown confounders of an incorporation of a non-randomised arm, which
amper the overall interpretation of the analyses. For these reasons, a potential lack of robustness
showld be accompanied with appropriate justifications and discussions on the impact on the interpretation
of the results, which has not been provided in detail. The MAH was asked to provide key baseline
comparability to assess the similarity of the subjects previously vaccinated with two doses of AZD1222
from the study D8110C00001 and the subjects recruited in study D7220C00001, and therefore a
comparative table with data of these differences was requested to the MAH. As detailed in section 9. ,
the MAH has provided the requested information.
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It is considered adequate that the population for the primary and secondary immunogenicity analysis
was the “Seronegative Immunogenicity Analysis Set”, that included all randomized participants
(seronegative at baseline) who received a booster dose of AZD1222, had baseline and post-dose
antibody measurements, and had no protocol deviations to interfere with interpretation of the antibody
response data. Moreover, comparisons of antibody titres between the previously vaccinated Qrt in
study D7220C00001 and the historical controls from Study D8110C00001 were conducte the
Seronegative Immunogenicity Analysis Set. @

The MAH was asked if the sample size was updated accordingly once the three indep’ ent’' SAPs were
prepared (see section 10.). The MAH acknowledged that the sample size was not updated since the data

were already locked, and enrolment had completed. The MAH has clarified that th ple sizes within
each sub-SAP provide adequate power for hypothesis testing. This was consi%acceptable, and the
issue was considered solved. &

A hierarchical multiple testing has been performed to control the type)1 error across different
comparisons in a sequential order. This strategy is considered acceptab@b‘n a statistical point of view.

While the comparative analyses based on the interim analysis datﬁtt will be repeated at the primary
analysis (previously the first-time comparative analyses were plw o be conducted), it is noted that
the interim analysis dataset included all previously vaccinate egative participants randomised to
the study and that bioanalysis of baseline and Day 29 pse d@ralising antibodies was complete for
all of these participants at database lock. Consequently, a:@vesults presented in the Interim CSR are
not anticipated to change when using the primary ana@ ataset, hypothesis testing and conclusive
assessment could be conducted for the key endpoints.

Changes in the Conduct of the Study or Planned /@ses

In total three protocol amendments were imple@ed. The first one was implemented before participant
recruitment and implied that all participants in the AZD1222 booster treatment groups were = 30 years
of age, in accordance with the UK-spgci CSP amendment. The two latest ones to incorporate
recommendations made by CHMP in t Q[to the two SAs and the query (regarding use of a historical
control group) posed by the Com

The MAH has now submitted D&rim CSR, and the final analysis will occur when data from all
vaccinated participants is avaj @through completion of the last study visit at 180 days after the final
dose of study intervention. knoted that the immune response of AZD1222 against the Beta variant
in the historical control p (from in study D8110C00001) are not yet available, and thus the
comparisons of the r%\se the Beta variant will be reported in the Primary Analysis CSR.

RESULTS

Study participa Q

This studyais Q@ conducted at 35 sites in Brazil, Poland, South Africa, and the UK. It is noted, however,

that prey, vaccinated participants were recruited only from 19 study sites in the UK and 4 study
sites i d. In total, 1379 participants received a booster dose of AZD2816 or AZD1222, which is in
lin e intended figure of 1300 subjects stated in the original CT protocol.

ointed out that the data regarding binding antibodies were lacking for 27 subjects and also Day 29
data’for 17 seropositive participants. Since primary and key secondary endpoints analysis were based
on pseudoneutralising antibodies in baseline seronegative subjects it is concluded that the absence of
these data does not affect the analysis of primary and key secondary immunogenicity endpoints.

The participants (previously vaccinated with two doses of AZD1222 or an mRNA vaccine) were
randomized to receive one dose of AZD1222 or AZD2816, and the disposition of participants was
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generally well balanced across the two treatments (AZD1222 or AZD2816). It is noted that in the context
of this variation, in which the primary and secondary endpoints imply comparison with an historical
control group, the relevant information is the adequate match of the AZD1222 boosted cohort with the
cohort of participants from the historical control group.

In the mRNA cohort, all but one of the participants (that received mRNA-1273 vaccine) were v@ated
with two doses of BNT162b2. @

The number of subjects (both seropositive and seronegative at baseline) previously vac@ed with an
mRNA vaccine (322) was lower than those previously vaccinated with AZD1222 (36§ jects). Within
each group all participants continued in the study at data cut-off. Important pro deviations that
were deemed to interfere with the immune response results affected fe ﬁcipants (only 6
participants, 3 in the V1222/B1222 and 3 in the VmRNA/B1222 gr ). The seronegative
immunogenicity set used for the primary and key secondary endpoints in 342 participants from
the V1222/B1222 and 294 participants from VmMRNA/B1222 groups. The historieal control group included
508 subjects. The corresponding figures for the seropositive immu@wicity set were 20 and 23
participants. It is noted that, for both booster cohorts, more that 98% of the randomized participants
were included in the corresponding immunogenicity analysis sets. (

Demographic and Other Participant Characteristics.

The demographic characteristics of the historical and the \@%222 groups were similar in terms of
age, sex and BMI.

It is noted that there were differences between the \N@VBHZZ and the other two groups (historical
control group and V1222/B1222). The median agg«Qf participants previously vaccinated with an mRNA
vaccine (55 years of age) was lower than the n@n age of participants previously vaccinated with
AZD1222 and the historical control group (62%& of age). The sex of the participants also differed
between the cohorts, with over 60% of mRNA cohort, 45% in AZD1222 and 47% in the historical
control groups being female. The MAH %ﬁﬁed that the observed differences in demographics and

baseline characteristics between the horts (V1222/B1222, VmRNA/B1222) were the result of
vaccination rollout timeline in th . is explanation is well justified by the MAH. However, this
explanation does not justify usi historical control group with different characteristics than the

VmRNA/B1222 cohorts for imnﬁenicity comparisons. The V1222/B1222 cohort includes a significant
proportion of subjects older tha years of age (45.9%).

In order to get a clear pic@nf these three populations, the MAH was asked to provide a head-to-head
comparison of the démographic and baseline characteristics of the V1222/B1222, VmRNA/B1222 and
the historical contr, up. As detailed in section 13, the MAH has provided all the requested
information. T explained that race/ethnicity was not expected to impact the efficacy,
immunogenici Qfety of AZD1222 and, as such, ethnicity was not selected as matching criteria. This
approach is @ upon and thus the differences observed in race/ethnicity between the historical
control 6&{ d the booster cohorts are not expected to have an impact on the immunogenicity
compari%made. The MAH also discussed the implications of the differences in several characteristics
(age, ), between the VmMRNA/B1222 and V1222/B1222 (and historical control group) groups. The MAH
co (based on the fact that the results of the model-adjusted analyses were consistent with the

ata results and the subgroup analyses of the immunogenicity) that these differences do not have
a clinically meaningful impact on the primary and secondary immunogenicity analyses.

It is also noted that the median time since previous vaccination (i.e., second dose of AZD1222 or mRNA
vaccine) was approximately 9 months in the AZD1222 cohort (range: 2.5 months to > 1 year), and 4
months in the mMRNA cohort (range: 2.5 to 7 months). The MAH proposes the following text for section
4.2 of the SmPC: “The third dose should be administered at least 3 months (90 days) after completing
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the primary vaccination course.” The MAH was asked to justify this period of time (3 months). As detailed
in section 13, the immunogenicity results obtained from a significant proportion of subjects who received
an AZD1222 booster with a dosing interval of 2.5 to 6 months from primary vaccination provides support
for the claim in the SmPC.

It is also noted the important differences in the primary vaccination dosing interval in the differe@oups
to be analysed. The median time between the first two primary vaccination doses was 59 or the
V1222/B1222 group, 70 days for the VmRNA/B1222 group, and the period for the historic ol group
has not been provided (although it is expected to be around 29 days based on previous & itted data
from trial D8110C00001). This information from the historical control group was reqdested to the MAH.
As detailed in section 13, it is now clearly stated, that the median primary vaccina @ dosing interval in
the historical control group was 28 days. In addition, the differences in the pqgw dosing interval do
not appear to have a significant impact on the immunogenicity comparisons&

There were 13 seronegative participants who received the booster dose @ays but < 90 days after
their second dose. The MAH decided, prior to database lock, to i these participants in the
Seronegative Immunogenicity Analysis Set. The MAH was asked to,to jUstify including in the analysis
participants with less than 90 days from second dose to booster &e. The MAH provided data which
showed that the incorporation of subjects who received the boost@se 70 days or more but fewer than
90 days after their second dose do not show any significa@pact in the immunogenicity results

obtained. Q

In conclusion, after assessment of the responses to the@m it is concluded that adequate information
has been submitted regarding the baseline and dem hic characteristics for the historical control
group. Moreover, although some of the characteriskics of historical control group were not well matched
with those of the V1222/B1222 and the VmRNA ﬁz groups, the MAH has provided adequate data to
exclude that these differences had a meaning@pact on the immunogenicity comparisons made.

Immunogenicity Results for AZDlzwoster Dose in the Previously Vaccinated Cohorts
(Primary Series of AZD1222 or an n@ vaccine)

AZD1222 Cohort (AZD1222 as a ogous Booster)

In the AZD1222 cohort, baseli tralising antibody titres, measured before administration of the
booster, were below the LLo @proximately 75% of participants as against the Wuhan-Hu-1 strain
and approximately 87% as inst the Beta variant.

At Day 29 after a booster of AZD1222 (in the previously AZD1222 vaccinated cohort), an increase
in GMTs (pseudoneutralising antibodies) against both Wuhan-Hu-1 strain and Beta variant was observed,
representing a 6.54 7.63 fold-rise over baseline level, respectively.

dose of AZD¥222%gainst Wuhan and Beta strain resulted in lower seroresponse rates of 66% in both

The pseudoneutralising antibody seroresponse (ie, = 4-fold increase in titres from baseline) to a booster
L 4

cases.

The pri immunogenicity endpoint was met since the Wuhan-Hu-1 pseudoneutralising antibody GMT
rati @y 29 after AZD1222 booster to that at Day 29 after dose 2 of primary series in historical

was 1.03 (95% CI 0.917, 1.146), a result that fulfilled the 1.5-fold non-inferiority criterion (ie,
lo bound of the 2-sided 95% CI for GMTR >0.67). It is noted that the GMTR figure obtained (1.03)
indicates that the booster dose does not increase the antibody titres reached after two AZD1222 doses.

However, the pre-specified non-inferiority criterion for difference in seroresponse rate against Wuhan-
Hu-1 between the group that received the AZD1222 booster and the historical control was not met (lower
bound of 95% CI = —24.0%) since the lower bound of the 2- sided 95% CI rate difference had to be >-
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10%. It is noted that the difference in the seroresponse rate between the two groups was 18%,
corresponding to a rate of 84.1% in the historical control and 66.1% in the participants that received a
booster of AzZD1222. It is noted that the CHMP stated in the FAL (EMA/SA/0000073209;
7/December/21): “it would be expected that all or very nearly all subjects will have at least a 4-fold
increase in neutralizing antibody after the third doses. The seroresponse rates can be d@ated
secondary and the company should appreciate that any result that is less than ~95% will be cern
in a primed population.” Thus, the percentage of seroresponders observed is considered ver@z (61%)
and this observation questions the indication sought for a booster AZD1222 dose. The.M@Jstiﬁes not
meeting this key secondary endpoint on the basis that the baseline GMT against Wuha& s
approximately twice as high in participants from AZD1222 cohort as compared to

(38.23 vs 20.01, respectively). In this situation, the MAH explains that naive pa Q}ts with lower (or
non-existent) neutralising antibody titres at baseline are more likely to ieve a 4-fold rise in
neutralising antibody titres post-booster. Although it is known that the b titres in fact have an
impact on the seroconversion rates, a question was raised to the MAH to uss the possibility that only
a few numbers of high-responders to the booster vaccine are driving co@ance with the non-inferiority
of the primary endpoint based on the ratio of GMTs and this would,result in failing the key secondary
endpoint. Moreover, taking into account that baseline neutralisin ntibody titres (measured before
administration of the booster dose) were below the LLoQ in appreXimately 75% of participants (against
Wuhan-Hu-1 strain) the MAH is asked to determine the sero nse rate in this subgroup in order to
shed light on the booster effect of AZD1222. Moreover, coffSidéring the wide dosing intervals between
the two primary vaccination doses and also between se and booster doses (described above), the

train were
torical controls

MAH was asked to perform subgroup analysis to deter the impact of the dose interval in primary
vaccination as well as the time interval from second to Booster dose on the GMT and seroreponse rate

reached. O

As detailed in section 13, the MAH has provide%quate responses to these requests. In particular, the
MAH provided histograms [(showing the centage of subjects reaching different antibody titres (pre-
and post- booster)], reverse cumulativ Kﬂibution curves (RCDC) of pseudoneutralising antibodies
(pre- and post- booster doses), and ;Jiﬁc analysis of the booster responses in participants with
antibody tires pre-booster below . Overall, the histogram data and the RCDC curves for both
the V1222/B1222 and the Vm@BlZZZ cohorts do not indicate that there are two different
subpopulations, one of high re@ ers and the other responding poorly to the booster dose. Rather,
the data suggest that most & subjects that received a booster dose increased the nAb titres. For
both the V1222 and VmRN ps, at day 29 after booster doses, a higher rate of seroresponse (81.4%
and 97.3%, respectively) observed in participants with baseline nAb titres < LLOQ than in the overall
population [66.1% (V 2) and 43.2% (VmRNA)]. It is noted that in the historical control group the
seroresponse rate primary vaccination was 84.1%. Thus, the data show that AZD1222 booster
injection strongl ts the immune response in subjects from the VmRNA and V1222 groups with titres
below the LLQ lower seroresponse observed in the overall population from both groups is then a
consequence\of the difficulty of achieving a = 4-fold rise in nAb titres in subjects with high titres before
receivingﬁ ooster dose. In conclusion, the data provided do not indicate that meeting the primary
endpoi sed on GMTs ratio) for both the V1222/B1222 and VmRNA/B1222 were due to a small
nu b@ high-responding study participants. Rather, the data indicate that most of the subjects

d the nAb titres after AZD1222 booster, although high seroconversion rates were observed in
subjects with titres pre-booster bellow the LLOQ since it was more difficult to achieve seroresponse of
= 4-fold rise from baseline in subjects with higher pre-booster titres. This is a general observation made
also for many other vaccines. In conclusion, although the seroresponse rates in the overall population
from both boosted cohorts were far from the 95% figure indicated by the CHMP; it is considered that the
high seroresponse rates seen in participants with baseline nAb titres < LLOQ in fact demonstrate the
adequate boosting ability of AZD1222 dose. The MAH has provided adequate evidence showing that
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neither the dosing interval in primary vaccination nor the time interval from second to booster dose have
a meaningful impact on the immunogenicity comparisons made.

It should be noted that important differences in seroresponse rate were also shown when data from
binding antibodies were analysed. In fact, after two doses of AZD1222, the seroconversion ra
the Wuhan strain in the historical control group was 98.8% whereas the seroconversion rate
68.2% for the group V1222/B1222. It is also mentioned that, according to S-binding an
seroconversion rate, 29 days after AZD1222 booster, against beta variant was also lowg(7
on the good precision of the assay for detection of S-binding antibodies, the MAH is as ubmit and
discuss the data on seroconversion (based on a >=2-fold increase) both for the V1 B1222 and the
historical control group). As detailed in section 9. , the MAH calculated the serores e rates based on
a = 2 fold rise in Spike-binding antibodies. The seroresponse rates determi en using a = 2 fold
rise in binding antibodies were 82.6% (95%CI 78- 86), and 71.1% (95%CI @gfor the V1222/B1222
and the VmRNA/B1222 cohorts, respectively. These figures significantly in@ d from those calculated
when using a = 4 fold rise in binding antibodies: 68.2% (95%C 62-73) fi V1222/B1222 and 36.7%
(95%CI 30-42) for the VmRNA/B1222. The seroresponse rate was practigally unaltered for the Historical
control group 98.8% [(95%CI 97-99) to 99.2% (95%CI 98-99)].

The results based on a = 2 fold rise in binding antibodies hav@o been described in other studies
aimed at measuring the immunogenicity reached following %ologous or heterologous boost with
COVID-19 vaccines (e.g., Atmar et al. DMID 21-0012 Stu . N. Engl. J. Med. 2022; 386:1046-
1057). In the context of this trial, the data obtained a %preted in that the seroresponse rate in
terms of S-binding antibodies (= 2-fold rise) is qu ificant for both cohorts (V1222/B1222 and
VmRNA/B1222), and thus these data indicate that &ZDIZZZ booster dose is in fact boosting the
response induced after primary vaccination in mo@ the participants in the trial.

Certainly, the seroresponse rates reached are@Nower than those achieved after primary vaccination
series in the historical control group. It jspalso noted, that the relevance of S-binding antibodies for
clinical protection is unclear, but a numbepro dies have shown that S- binding and nAb titres correlate,
and thus it is expected an increase i ction in subjects with only a 2-fold increase in S-binding
antibodies. In summary, the dat cpibed here together with those based on seroresponse rates of
nAb in subjects with antibody titr%low the LLOQ before booster dose (see query 1b) are interpreted
in that the AZD1222 booster Increases nAb antibody titres in a large proportion of the subjects
receiving the AzD1222 boosﬁ| is interpretation was not so obvious when using seroresponse rates
based on nAb in the overa lations of the two cohorts or when using on a = 4-fold rise of S-Binding
antibodies.

In conclusion, all tl% described above provide support for the use of AZD1222 as a homologous

booster.

When measuroﬁgording to the spike-binding antibody titres, the booster AZD1222 dose increased the

GMT by 9043{1}29, 10.09, and 10.05-fold from baseline titres against the Wuhan-Hu-1, Beta, Alpha

and Ganb\ariants, respectively. It is noted that the titres reached against these variants in the

histori up are not available yet, and thus it is not possible to assess the increase of antibody titres

ag 'néVe different variants observed after the booster dose in comparison with that reached after a
i vaccination series.

mRNA Cohort (AZD1222 as a Heterologous Booster)

As already discussed above, the MAH did not follow the CHMP recommendation regarding the primary
and key secondary endpoints to be analysed in order to get an indication for boosting of subjects that
had received a primary vaccination with an mRNA vaccine. Instead, the MAH followed the
immunobridging strategy followed for the analysis of the AZD1222 booster (i.e, comparison of immune
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response of the VmRNA /B1222 group to the historical control group already used for comparison of the
AZD1222 booster). The MAH’s rationale is that immunobridging of neutralising antibody data in
participants heterologously boosted to the historical control group allows the comparison of neutralising
antibody titres post-boost to a regimen that is shown to be clinically protective after a primary series. A
question was asked to the MAH to further justify not following the CHMP advice (see sectio& and
section 9. ). In the response to the preliminary questions, the MAH followed the same origin onale
and further discussed the data from the COM-CoV and COV-BOOST studies in support of de@on from
the CHMP recommendation (see below for a detailed discussion on the data from the CQV@ST study).
As described, in section 9. , the MAH indicates that it was not possible to access ser@‘nples for the
VmRNA cohort nor was it possible to access mRNA vaccine for administration to a e-naive cohort
within the study. As further discussed below, it is considered that despite not foll he CHMP advice,
the new data submitted in the responses to RSI support the use of AZD1222 héterologous booster.

In the mRNA cohort, baseline neutralising antibody titres, measured before@ istration of the booster,
were below the LLoQ in approximately 14% of participants as agai Wuhan-Hu-1 strain and
approximately 30% as against the Beta variant.

At Day 29 after the AZD1222 booster (in the previously mRNA v &wted cohort), an increase in the
pseudoneutralising antibody titres against Wuhan-Hu-1 stra@nd Beta variant was observed,
representing a 3.77 and 5.93-fold-rise in neutralization over ine against these variants.

The proportion of participants in the VmRNA/B1222 Q&p with a pseudoneutralising antibody
seroresponse was low against the Wuhan-Hu-1 strain ( %) as well as against Beta (57.6%).

It is noted that at baseline (before receiving thhzoster dose) the VmRNA/B1222 cohort had
considerably high GMT values [197 (95% CI 17 )] that compared well to the GMT reached after
primary vaccination in subjects from the histo ntrol group [242 (95% CI 224-262)]. Considering
the small difference between these GMT figur;,Qaching the primary endpoint proposed by the MAH is
not a demanding requirement. The Wuha -1 pseudoneutralising antibody GMT ratio at Day 29 after
AZD1222 booster in the mRNA cohort to thatyat Day 29 after dose 2 of primary series in historical control
was 3.08 (95% CI 2.781, 3.405), wh%et the 1.5-fold non-inferiority criterion (ie, lower bound of the
2-sided 95% CI for GMTR >0.67) 6 ed by the MAH.

The pre-specified non-inferioritg erion for difference in seroresponse rate against Wuhan-Hu-1 was
not met (lower bound of 95¢ = -47.3%). The MAH indicated that this result was attributed to the
higher baseline GMT value eviously vaccinated participants as compared the matched unvaccinated
controls (197.74 versus 20%1). The same comments made above for the AZD1222/B1222 cohort (on
the impact of the prin&vaccination dosing interval and the dose interval between second and booster

dose on GMT reach the possibility that the results observed could be due to only a few number of
high-responde.rsQ e calculation of seroresponders in those below the LLoQ at baseline) were asked

to the MAH. t} dy discussed above (assessment of the results of the V1222/B1222 cohort) and in
section 9, § the new data provided by the MAH do not indicate that there are two different
subpopul \c, one of high responders and the other responding poorly to the booster dose. Rather,
the da gest that most of the subjects that received a booster dose increased the nAb titres.
M ry a high rate of seroresponse (97.3%) was observed in participants from the VmRNA cohort

seline nAb titres < LLOQ as compared to those seen in the overall population (43.2%). It is
congjdered that the high seroresponse rates seen in participants with baseline nAb titres < LLOQ in fact
demonstrate the adequate boosting ability of AZD1222 dose, whereas the lower seroresponse in the
overall population reflects the difficulty in achieving high seroresponse in subjects with high pre-booster
titre.

It should be noted that low seroresponse rates were also shown when data from binding antibodies were
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analysed. In fact, at Day 29 after the AZD1222 booster dose, S-protein binding antibody seroresponse
were 36.7% to 31.1% against the Wuhan-Hu-1 and Beta strains, respectively. As already discussed
above (assessment of the results from the V1222/B1222 cohort) andin section 9. ), the new data
provided by the MAH showed that the seroresponse rates determined when using the criterion of = 2
fold rise in binding antibodies was 71.1% (95%CI 65-76) for the VmRNA/B1222 cohorts, a fig much
higher to that obtained [36.7% (95%CI 30-42)] when using the criterion of = 4 fold rise imding
antibodies. These results together with those based on seroresponse rates of nAb in subjetts with
antibody titres below the LLOQ before booster dose (see query 1b) are interpreted in ;h% AZD1222
booster dose increases nAb antibody titres in a large proportion of the subjects recej m e AZD1222
booster. This interpretation was not so obvious when using seroresponse rates on nAb in the
overall populations of the two cohorts or when using on a = 4-fold rise of S-Bindj tibodies.

In conclusion, all the data described above provide support for the use of % 22 as a heterologous

boost. 0

When measured according to the spike-binding antibody titres, there w creases of 3.24, 3.02, 3.37,
and 3.08-fold-rise from baseline for the Wuhan-Hu-1, Beta, Alpha and Gafimma variants, respectively. It
is noted that the titres reached against these variants in the historiéal group are not available yet, and
thus it is not possible to assess the increase of antibody titres @st the different variants observed

after the booster dose in comparison with that reached after linary vaccination series.

Other secondary and exploratory endpoints Q

At Day 29 after a booster dose of AZD1222, neutra@sponses against Delta variant and Omicron
variant showed an increase in titres from baseline, b in in the AZD1222 cohort and in the mRNA
cohort. The anti-Omicron antibodies present subjects boosted with AZD1222 (from study

D7220C00001) who were previously vaccinat either AZD1222 or an mRNA vaccine were also
analysed. The sera analysed were very limite bout 30 subjects per cohort). The results from these
assays showed an increase in titres agai Omicron variant following the booster dose, although it is

noted that the neutralizing antibody titres)to the Omicron variant were the lowest observed of any
evaluated variant to date. Considerin%,t these assays were not validated and given the limited sample
analysed, the results are taken as atory

Subgroup Results O

Pre-specified subgroup analySis was made based on age, sex, and comorbidity following booster doses
of AZD2816 or AZD1222 i h the V1222 and VmRNA seronegative cohorts. Although some numerical
differences were not crosssubgroups, overall, the responses were similar, and no apparent statistical

difference was obse@

As discussed gb@t e MAH was asked to carry out a subgroup analysis to determine the impact on
the GMT titres ed depending on the dose interval in primary vaccination as well as the time interval
from secon oster dose. The MAH has submitted the data requested. The results shown (section 9)
do not in& any obvious effect of the primary series dose interval or the time elapsed from primary
vaccir@ booster doses on the immunogenicity analysis performed both regarding the homologous

or hetefologous booster.

Cell-Mediated Immunogenicity

T cell responses were assessed in an IFNy ELISpot assay with peptides specific to the Wuhan- Hu-1
strain (Wuhan S1 + S2) in a very limited number of subjects (about 20 per cohort, either receiving
AZD1222 or an mRNA vaccine). Practically no increase in Spike-specific IFNy T Cell responses were
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observed in subjects previously vaccinated with either AZD1222 or an mRNA vaccine following a booster
dose of AZD1222. This result also points out to the poor immune responses achieved after AZD1222
booster vaccination.

Immunogenicity (Anti-Vector)

Seroresponse in terms of anti-vector pseudoneutralising antibodies was higher in the Vm 1222
cohort (93.4%) than in the V1222/B1222 cohort (59.7%). The data submitted indicate inimal
correlation was observed between ChAdOx1 pseudoneutralising antibody titres and psea?eutralising
antibody responses to SARS-CoV-2. These data appear to rule out the possibili N anti-vector
antibodies could be responsible of the low immune response reached upon recej t'gthree doses of
AZD1222.

Results for Seropositive Participants &

The characterization of pseudoneutralising antibody data for AZzD1222-6gh participants who were

seropositive at baseline is very limited (based on approximately 20 su for both the V1222/B1222
and VmMRNA/B1222 cohorts). A booster dose of AZD1222 increased pseudoneutralising antibody titres,
which was approximately half of that observed in seronegative partieipants. It is also noted that in this

population, pseudoneutralising seroresponders to the Wuhan st@in cohort V1222/B1222 were only

36.8%. Q

Additional Supportive Literature for AZD1222 as a HK us and Heterologous Booster Dose.

The additional available clinical evidence (immuno icity and safety) submitted by the MAH in order to
support the use of an AZD1222 third dose as an@ologous and heterologous booster comes from a
number of studies, many of them with very few“subjects to reach any robust conclusion. The most
relevant data derives from the COV-BOOST,study where different vaccines were used to boost subjects
that had received primary vaccination wij doses of AZD1222 or BNT162b2. It is noted that in this
study, the geometric mean titre achi , 28 days after the booster dose, was compared to the
corresponding value in a meningo n%%ccine control group and not to the GMT reached 28 days after
primary vaccination. (b

Both in the AZD1222/A 2-primed individuals boosted with AzZD1222, and in the
BNT162b2/BNT162b2-primedSindividuals boosted with AZD1222, the geometric mean ratio compared
with the control group (in s of anti-Wuhan antibodies) was in the range of 2 to 6 depending on the
antibody assay usedNQverally these results are broadly in line with those described for the GMT fold
increase pre- and p oster observed in study D7220C00001. It is noted however, that the GMTR
(Wuhan strain) re 'bn the AZD1222/AZD1222-primed subjects after an BNT162b2 booster was much
higher (moreEf 20-fold increase) as compared to an homologous AZD1222 booster. No data on
at

serorespons was included in the publication that described the COV-BOOST results (by Munro, et
al). ‘\

The M compares the titres reached, 29 days after last vaccination, in participants from Com-COV
an OOST studies, and it concludes that after receiving a homologous AZD1222 booster dose,

ike binding as well as pseudoneutralising antibody responses were numerically higher after the
A 222 booster in COV-BOOST than the titres observed in the primary series in Com-COV study. It is
however noted, that similar binding antibody titres were observed in subjects that received two doses
of BNT162b2 as compared to those primed with two doses of BNT162b2 and later boosted with AZD1222.
Thus, the interpretation of these comparisons has to be taken with caution.

Type II variation assessment report
EMA/351687/2022 Page 60/131



The MAH provides also data from a trial (RHH-001) which compares a heterologous booster dose of
AZD1222 compared to a third homologous booster dose of CoronaVac in adults. These data are not
discussed in this assessment report since Coronavac is not currently authorized in the EU. Thus, inclusion
of data from this trial in the SmPC, as proposed by the MAH, is not accepted.

In summary, the primary endpoint based on calculating GMT ratios between the nAb antib@ritres
reached 29 days after AZD1222 booster dose and those achieved 29 days after primary; nation
(derived from the historical control group) were met for both cohorts (AZD1222 and &primary
vaccinated subjects). The key secondary endpoint comparing the nAb seroresponse % er primary
vaccination with that pre- and post- booster dose was not met for any of the two coh®gts. The new data
submitted by the MAH, demonstrate that these results on the seroresponse endpm@vere not due to a
subpopulation of high responders. It is noted that a high seroresponse rate (Q ©) was observed in
participants with baseline nAb titres < LLOQ from both cohorts (V1222/B1 ahd VmRNA/B1222), an
observation that demonstrates the adequate boosting ability of AZDIZ@ e, and that the lower
seroresponse rate in the overall population was due to the difficulty to i seroresponse of > 4-fold
rise in nAb from baseline in subjects with higher pre-booster titres. mver, the AZD1222 booster
effect in the overall population was demonstrated by a seroresponseJfate (>71%) when the seroresponse
rates was determined using as criterion a =2 fold rise in binding édies from baseline.

The MAH acknowledges that it has not followed the CHMP ac@o compare the immune response of
the VmRNA/B1222 group to an mRNA primary series treat up. The MAH indicates that it was not
possible to access serum samples for the VmRNA cohor as it possible to access mRNA vaccine for
administration to a vaccine-naive cohort within the aking into account this explanation and the
observations made in the previous paragraph, toget’hexrwe fact that the comparison made by the MAH
in terms of GMT ratio showed higher titers in t opulation that received the AZD1222 booster as
compared with a population in which clinical icCdcy was shown (primary series of AZD1222), it is
considered that the data submitted support thﬁe of AZD1222 as a heterologous booster.

It is noted that very recentl &d preprint  publication (not vyet peer-reviewed)
(https://www.medrxiv.org/content/10 @2022.04.29.22274483%) (Effectiveness of ChAdOx1-S
COVID-19 Booster Vaccination a 'ﬁbe Omicron and Delta variants in England) from UK, provides
evidence of protection against O% variant following homologous AZD1222 booster.

In conclusion, all the data pro by the MAH in response to the RSI provide clear support for the use
of AZD1222 as a homologo & heterologous booster.

5. Clinical Safetytaspects

5.1. Method @alysis of data submitted

A iously vaccinated cohorts (AZD1222 cohort and mRNA cohort) from Study

L 4
The main puy §~of this submission is to provide the interim booster results from AZD1222 booster
treatme
D7220C . The interim analysis was conducted using a date of cut-off (DOC) of 11 October 2021.

In addition, the study D7220C00001 includes other multiple “cohorts” and treatment groups (AZD2816
in previously vaccinated with AZD1222 or mRNA vaccine; and COVID-19 vaccine naive) that

w not the focus of this submission. The safety results for the AZD2816 booster were not extensively

discussed, however a brief summary of the results from AZD2816 was provided.

The safety analysis of AZD1222 booster dose in previously vaccinated cohorts (AZD1222 cohort and
mRNA cohort) were conducted in Seronegative Safety Analysis Set. Overall, the results for the Safety
Analysis Set, which also included seropositive participants, were consistent with those for the
Seronegative Safety Analysis Set.
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Safety was assessed by the evaluation of solicited adverse events (AEs) that are commonly associated
with vaccinations (i.e., reactogenicity), unsolicited AEs, SAEs (including deaths), medically attended
adverse events (MAAEs) and adverse events of special interest (AESIs); evaluation of biochemistry and
haematology clinical laboratory tests, and vital signs.

Solicited AEs were self-reported via a diary card in all participants for 7 days following each b
vaccination. Unsolicited AEs were recorded for 28 days after each dose of AZD1222 booste@

Deaths, SAEs, MAAEs, AESIs, and COVID-19 AEs occurring post-Day 29 through DCOw Iso

included in the analysis dataset. {\

5.2. Results

5.2.1. Patient exposure K\,Q
thch 646 were

The seronegative safety analysis set included a total of 1296 participan
randomised to the AZD1222 booster treatment group (347 in AZDIZZZ%)rt and 299 in mRNA
cohort). The Safety Analysis Set, included a small proportion of ser@positive participants, of which 43
were randomised to the AZD1222 booster treatment group (20 i 1222 cohort and 23 in mRNA

cohort). q
All participants in mRNA cohort who received AZD1222 boe;d se had been previously vaccinated
with the BNT162b2 vaccine.

Demographic and Baseline Characteristics \

Summary tables (Table 31 and Table 32) compar@emographic and baseline characteristics of the
two groups had been reported by the MAH du@rocedure (see section 7. ).

Table 31 Demographic characterist'c&(jeronegative Safety Analysis Set)
RS

N
&

QQJ
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V1222/B1221

VmRNASB1222

Characteristic/Statistic N =347 N=200
Age (vears),n?
Mean 59.7 553
SD 13.64 13.24 b.
Median 62.0 550 QL
Min 30 30 ,‘(/)
Age group (years), n (%9) 8 N
> 18 to < 63 186 (33.6) 2200
> 65 161 (46.4) W.zﬁ
Sex, n (%)| &‘
Male 187 (53.9) 113 (37.8)
Female 160 (46.1) /3) 186 (62.2)
Race, n (%)
White 303 (87.3) NS 268 (39.6)
Black or African American 2(0.6) Q (1.0
Asian 9(2.6) 7 8(2.7)
Mixed EI n 2007
Unknown 33 NV 18 ( 6.0)
Ethniec group, n (%) e
Hispanic or Latino a7 3(1.0)
Not Hispanic or Latino Q} (86.5) 271 (90.6)
Missing ;‘Q, 41 (11.8) 25(8.4)
Country, n (%) \J/
Poland 9 12 (3.5) 1(0.3)
United Kingdom Ab‘ 335 (96.5) 298 (99.7)

b Apge at randomization.

2

(\
6\
<@

U
Q
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Table 32 Baseline characteristics (Seronegative Safety Analysis Set)

V1222/ B1222 VmRNA/B1222
Characteristic/Statistic N=2347 N=2199
Time since previouns vaceination (days), n 2 x |
n 347 209 AU
Mean 2303 127.1 p
5D 02.88 23%\"?
Median 266.0 )@
Min 63 o/
Max 379 x:?‘zu
Primary vaccination dosing interval (days), n Q
n 347 209
Mean 54.2 @ 63.3
5D 2033 h(' 18.63
Median 59.0 o/ 70.0
Min 23 q 21
Max 01 AQ' 86
BMI (kg/m?), n \\V
n JE 46" 208
Mean REE 27.9
5D N\ s 5.86
Median A! 26.8 26.9
Comorbidity at baseline \U
At least one ® 162 (46.7) 141 (47.2)
BMI = 30 kg/m? 85 (24.5) 90 (30.1)
Significant CVD 0_ 87 (25.1) 63 (21.1)
Chronic lung dizeaze { 30(5.6) 27(9.0)
Diabetes Q 21(6.1) 9 (3.0)
None 185 (33.3) 158 (32.8)

The maJor‘ty ﬁ participants were White (>87%) and were from the UK (>96%).

In the seﬁ tive safety analysis set, AZD1222 booster treatment group of the previously vaccinated
coho %o and 73.6% participants were between 18-64 years of age, and 53.9% and 37.8% of
s were males in the AZD1222 cohort and mRNA cohort, respectively.

ARimbalance regarding the age group was observed between the groups receiving the booster
AZ1222. Most of participants previously vaccinated with mRNA were 18-64 years of age (73,6% vs
26% subjects >65 years). Nevertheless, 53% and 46% primovaccinated with AZ1222 were between
18-64y and >65y respectively.

In the group of primovaccinated with mRNA, a higher percentage of females than males were included
in the study (62.3% and 37.8% respectively). Approximately, 46.7% of the participants in AZD1222
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cohort and 47.2% in mRNA cohort had at least one comorbidity associated with an increased risk for
COVID-19 at baseline, with 24.5% and 30.1% reporting a BMI > 30 kg/m2, and 25.1% and 21.1%
reporting a significant, cardiovascular disease, respectively.

In addition, a higher interval between AZD1222 booster dose and AZD1222 previous vaccinatign
(median: 266 days) than AZD1222 booster dose and mRNA previous vaccination (median:12)

Duration of Follow-up

At the time of the DCO, all participants in the AZD1222 booster treatment group had 'c@ted their
Day 29 visit. The median duration of follow-up was similar across both cohorts: 90.0%days and 88.0
days in AZD1222 and mRNA cohort, respectively. See Table 33 for more detail ab(@uration of follow

Table 33 Duration of Follow-up (Seronegative Safety Analysis Set) 0
Number of Partitifants
Statistic Vvi22y viy VmRNAS VmRNA/ Total
B1222 B2816 @1 B2816
N=7347 N=1349 =199 N =131 N=12%9%
Duration (days) (@
n 347 34‘}'{\ b 299 301 1296
Mean 85.7 g~ 87.5 87.3 86.4
5D 18.05 N.jf 11.77 11.76 15.62
Median 90.0 4\\\* ] 88.0 BH.0 89.0
Min 35 23® 60 60 23
Max I{}XJ 107 104 104 107

* Two participants withdrew consent giNQa¥ 23 (see Listing 16.2.1.1).
Follow-up duration is calculated as the r of days from the study intervention to withdrawal from study,
study completion, or the data cutoff diveg, whichever is carlier.

B1222, Participants recciving a thied WeSe booster of AZD1222; B2816, Participant receiving a third dose booster
of AZD2816; Max, Maximum; inimum; n, Number of participants in analysis; N, Number of participants
per treatment group; SD, Stantlgrd deviation; VmRNA, Participants previously vaccinated with 2 doses of an
mBENA vaccine; V1222, P3 pints previously vaccinated with 2 doses of AZD1222

Source: Table 14.3.1 \

L 4
5.2.2. So&}qudverse Events

.
In Seron N Safety Analysis Set, any Solicited AEs within the first 7 days following after AZD1222

booste were reported by 78.1% and 89.9% of participants of AZD1222 or mRNA cohort,
respe y. Most of the solicited AEs following AZD1222 booster dose were mild to moderate in

rity. The incidence of Grade 3 solicited AE was 1.5% in AZD1222 cohort and 12.1% in mRNA
co . No Grade 4 solicited AEs were reported.

Solicited AEs were reported at the highest frequency on Day 2 (the day after booster vaccination) with
> 60% of participants reporting AEs in each cohort. Reported AEs steadily declined thereafter, with <
13% of participants in each cohort reporting a solicited AE at Day 8.
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Table 34
Analysis Set)

Overall summary of solicited adverse events- through Day 8 (Seronegative Safety

Number of participants (%)
V1222/B1222 VmRNA/BI
N = 347 N =299\

Any solicited AE 264 (78.1) 268 (880
Grade 1 156 (46.2) Qﬁ;—’]
Grade 2 103 (30.5) 30W43.6)
Grade 3 5(1.5) N8 (12.1)
Grade 4 0 ~
Any local solicited AE 208 (61.5) & 227 (76.2)
Grade 1 163 (48.2) 1 144 (48.3)
Grade 2 44 (13.0) \> 79 (26.5)
Grade 3 1(0.3) "b 4(1.3)
Grade 4 0 k 0
Any systemic solicited AE 204 (60.97 | 237(79.5)
Grade 1 117 [ﬁ 93 (31.2)
Grade 2 £ 111(37.2)
Grade 3 Ab]’ 33 (1L.1)
Grade 4 0 0
Any solicited AE, by study day \\Q
Day | £\ 107(39.1) 84 (32.7)
Day 2 g 215 (66.6) 245 (84.8)
Day 3 ‘Q‘ 153 (48.1) 197 (69.1)
Day 4 105 (33.4) 148 (53.4)
Day 5 Q', 66 (21.0) 106 (39.4)
Day 6 e 49 (15.8) 77 (28.2)
Day 7 b 39 (12.5) 41 (15.1)
Day 8 PR 23 (8.9) 29 (12.7)

Solicited local AEs {

In the Seronegative Safet

by 61.5% and 76.2%Narticipants of AZD1222 or mRNA cohort.

dose were tendge

alysis Set, solicited local AEs after AZD1222 booster dose were reported

The most freque'r&)rted solicited local injection site AEs within 7 days after AZD1222 booster
s

(54.4% in AZD1222 cohort vs 71.1% in mRNA cohort) and pain (37.9% vs

49.7%); folloWingwof swelling (3.6% vs 4.0%) and redness (3% vs 4.4%).

.
Most of t Nal AEs were mild or moderate in intensity. A 0.3% of subjects in AZD1222 cohort and
1.3% in

A cohort experienced grade 3 local AEs after AZD1222 booster dose. No grade 4 severe
ere reported in any participants receiving AZD1222 booster dose.

In the Seronegative Safety Analysis Set, solicited systemic AEs after AZD1222 booster dose were
reported by 60.45% and 79.5% of participants of AZD1222 or mRNA cohort.

The most frequently reported solicited systemic injection site AEs within 7 days after AZD1222 booster
dose were fatigue (42.0% in AZD1222 cohort vs 56.7% in mRNA cohort) and headache (33.7% vs
51.3%); other frequently reported systemic solicited AEs were muscle pain (32.1% vs 47.3%), malaise
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(21.3% vs 41.6%), nausea (12.1% vs 22.1%) chills (5.0% vs 29.5%) and vomiting (0.6% vs 1.3%).
Fever: (237.9°C) was reported in 1.5% participants of AZD1222 cohort and in 10.1% participants of

mRNA cohort.

Most of the local AEs were mild or moderate in intensity. A 1.2% of subjects in AZD1222 cohogt and

11.1% in mRNA cohort experienced grade 3 systemic AEs after AZD1222 booster dose. No gra @
severe systemic AEs were reported in any participants receiving AZD1222 booster dose. In

cohort participants chills (5%), fatigue (5.4%) and headache (3.4%) were the grade 3 s
systemic AEs mostly reported. ¢

Table 35

Solicited Adverse Events by severity (Seronegative Safety Analysis

MNumber of participants (%)

,&\

V122281222 VIZZL/B2E16 | VmRNA/B1222 @MB:HI&

Grade: Severity n/N = 338347 n/N = 344,349 /N = 298/299 @ = 298/301
Local solicited AEs at the site of the injection N
Pain - - L

Any severity 128 (37.9) 150 (43.6) 148 (44.7) 169 {56.7)

1: Mild 121§ 35.8) 138 ( 40.1) 13 0 ) 135(45.3)

2: Moderate 7(2.1) 12(3.5) _@\SJJ 34{11.4)

3: Severe 0 0 Q ] 0

4: ER or hospitalisation 0 0 R C 0 o
Redness \ d

Any severity 10(3.0) 8 (Jeiy 13(4.4) 12 4.0

1: Mild (2.5-5 cm) 5(1.3) 5017 T(2.3)
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Number of participants (%a)
VI1I2/B1221 VIII1/B1816 VmRNA/BII2Z | VmRNA/BIELG
Grade: Severity /N = 338347 n/N = 344349 /N = Z98/299 n = 298301
2: Moderate (5.1-10 cm) 4(13) 4(1.2) 7(2.3) 3(1.0)
3: Severe (> 10 cm) 1{0.3) 0 1(0.3) (0.7 b
4: Necrosis or exfoliative ] ] ] 0
derimatitis
Tenderness
Any severity 154 (534.4) 196 (37.0) 212(71L.1)
1: Mild 143 ( 42.3) 151 ( 43.9) 139 { 46.6)
2: Moderate 41 12.1) 42(12.3) 70( 23.5)
3: Severe 0 3(0.9) 3 1)
4: ER or hospitalisation 0 0 0 \J 0
Swelling @
Any severity 12 (3.6) 11(3.2) 12 (o) 12 (4.0
1: Mild (2.5-5 em) B(24) B{2.3) i} 7(2.3)
2: Moderate (5.1-10 cm) 3(0.9) 3(0.9) gﬂ 3(1.0)
3: Severe (> 10 cm) 1{0.3) 0 \%] 2(0.7)
4: Mecrosis 0 0 0 0
Systemic solicited AEs \
Fever AC
Any severity 5(1.5) 11%3.2) 30(10.1) 39(13.1)
1: Mild (37.9-38.4 °C) S(1.5) x\l(i'?].j} 25 (84 25 B.4)
2: Moderate (38.5-38.9 °C) 0 ( 27 5(13) 4(1.3) 9(3.0)
3: Severe (39.0-40 °C) 0 s' 1{0.3) 1{0.3) 5(L7)
4: > 40 °C 0 0 0
Chills f\b
Any severity N 0) 25(7.3) 88 (29.5) 124 {41.6)
1: Mild PN 0 (3.0) 16 (4.7) 28 9.4) 4% [ 16.1)
2: Moderate - JY T(21) B 2.3) 45(15.1) 55 ( 18.5)
3: Severe N, 0 1{0.3) 15 ( 5.0 21{ 7.0)
4: ER or hospital -.ti 0 0 0 0
Muscle pain O\b‘
2N 7%(23.1) 86 (25.0) 141 (47.3) 164 {55.00
48 ( 14.7) B0 ( 17.4) 60 ( 20.1) 63 ( 21.8)
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Number of participants (%a)
VI222/B1222 | VI222/B2816 | VmRNA/BIZZZ | VmRNA/B2816

Grade: Severity 0N = 338347 | wN=344349 | n/N=298299 | wN = 298301

2: Moderate 30( 8.9) 25(7.3) 73( 24.5) 81(27.2)

3: Severe 0 1(0.3) 8(2.7) 18 ( 6.0)

4: ER. or hospitalisation 0 ] 0 0
Fatigue

Any severity 142 (42.0) 124 (36.0) 169 (56.7) 191 \

1: Mild 81 ( 24.0) 64 ( 18.6) 64(21.5) 15 {)$

2: Moderate 58(17.2) 52( 15.1) 89 ( 29.9) E;i‘

3: Severe 3(0.9) §(2.3) 16 ( 5.4) 7

4: ER or hospatalisation W] 0 [ &({ 0.3)
Headache

Any severity 114 (33.7) 114 (33.1) 153 {51.3]‘,)(} 170 (57.0)

1: Mild 89 { 26.3) 89 { 25.9) 33 (20) 87 (29.2)

2: Moderate 24(7.1) 24(7.0) 6 o)) 74 ( 24.8)

3: Severe 1{0.3) 1{0.3) _Q\J.cn 9 (3.0)

4: ER or hospitalisation 0 0 Q A 0
Malaise - \

Any severity 72 (21.3) 93[2?3\ 124 (41.6) 147 (49.3)

1: Mild 47( 13.9) 63 { Jitad) 57(19.1) 58 ( 19.5)

2: Moderate 25(7.4) 59( 19.8) 75(25.2)

3: Severe 0 Qﬁ.ﬁ} 8(2.7) 14 (4.7)

4: ER or hospitalisation 0 K 0 0 0
Mausea ‘w

Any severity 41 :_0 31 (9.0) 66(22.1) 62 (20.8)

1: Mild 34 - 27(7.8) 46(154) 44( 14.8)

2: Moderate ‘Q” 4(12) 20(6.7) 1% ( 6.0)

3: Severe ] [

4: ER or hospitalisation Q& 0 0 0
Vomiting \

Any severity m‘ 2 (0.6) 3(0.9) 4(1.3) 4(1.3)

1: Mild QV 1(0.3) 1(0.3) 1(0.3) 0

2: Mode ra:;;\ 1{0.3) 2(0.6) 3(1.0) 4(1.3)

3: Severe | 0 0 0 0

G‘
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Mumber of participants (%)
V1222/B1222 VI1222/B2816 VmRNA/BIZIZ [ VmRNA/B2ELG
Girade: Severity n/N = 338/347 n/N = 344/349 n/N = 298/299 n/lN = 298301
4: ER or hospitalisation 0 0 0 0

Percentages are based on n, the number of participants per category. b
Through Day 8: This table includes solicited AEs with a protocol-defined collection period of T days post booste;

- zz/
Participants with multiple oceurrences in the same category are counted once per category regardless of the @
number of occurrences. ¢

AE, Adverse event; B1222, Participants receiving a third dose booster of AZD1222; B2816, Participant @-@

a third dose booster of AZD2816; ER, Emergency Room/Emergency Department/Accident & Emerg N
MNumber of participants in analysis; N, Number of participants per treatment group: VmRNA, Partici
previously vaccinated with 2 doses of an mRNA vaceine; V1222, Participants previously vacci
of AZD1222

Derived from: Table 14.3.2.2.2

5.2.3. Unsolicited Adverse events

gfirst 28 days following after

In Seronegative Safety Analysis Set, any Unsolicited AEs withi
AZD1222 booster dose were reported by 22.5% and 23.7% icipants of AZD1222 or mRNA
cohort, respectively. Most of the unsolicited AEs following 222 booster dose were mild to
moderate in severity. No SAEs were reported within 8 following after AZD1222.

Related AEs, as determined by the investigator, were reported by 5.2% and 7.7% in AZD1222 cohort
and mRNA cohort. Most of them were mild-mode ‘-@ in severity. The 0.3% of participants of each
group reported Grade 3 related unsolicited AE

There were no clinically meaningful imbalafices by SOC between the two groups. The unsolicited AEs
by SOC were summarized in Table 36. ( :

Table 36 Unsolicited adverse eve
Safety Analysis Set)

by System Organ Class- through Day 29 (Seronegative

. @v MNumber of participants (%a)
K VI1222/B1222 VI222/B2816 | VmRNA/BI222 | VmRNA/BIE16

N =347 N o= 349 N =209 N =31
Any unsolicited AE ~ T8 (22.5) 66 (18.9) TOi23.4) T5(24.9)
Infections and infestat \ 22(63) 2(34) 10(3.3) 15(5.0)
Mervous system di % 13(3.7) E(2.3) 12( 4.0) 24 8.0y
General dimnﬂ*\ ;iminislmtian 104 2.9) 2i34) 17{37) 15(5.0)
site (

)

N

NV
ij
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Number of participants (%)
VI2ZL/BI1222 | VI22Z/BIR16 | VmRNA/BIZIZ | VmRNA/BIR1G

N= 347 N = 349 N =290 N =3l
Musculoskeletal and connective 14 { 4.0) 13(3.7) 13(4.3) 13 4.3)
tissie
Gastromntestinal disorders 11{3.2) 11(3.2) 13(4.3) 7(2.3)
Respiratory, thoracic and 9{2.6) 44 1.1} T(2.3) S5({LT)
mediastinal 0\
Injury, poisening and procedural 720 T(2.00 6 2.00 By ~
complications n
Skin and subcutaneous tissue 8(2.3) 6(1.7) 3( L0) ]
disorders )
Investigations S5(1.4) 5014) 3( L) 4§4{ 1.7
Eye disorders 2{ 04 309 2{0.7) N 2{0.7)
Blood and lymphatic system 1{0.3) 20 0.6) 4 ].Em' 2(0.7)
disorders (
Vascular disorders 0 2 0.6) ;\} EX QNI
Reproductive system and breast 309 1 0.3) 0.3) (LD
disorders
Metabolism and nutrition disorders 2 0.6) 30 0.9) - ] 1{0.3)
Ear and labyrinth disorders 1{0.3) IQ 1{0.3) 1 {0.3)
Renal and unnary disorders 2{ 0.6) 1]\ W] 1 {03}
Immune system disorders 2(06) 0] 0 0
Cardiac disorders 0 Q*'[ 0.6) 0 0
Hepatobbhary disorders 1 1].3& 0 0 0
Paychiatric disorders 0 r 0 W] 1{0.3)

S
By preferred term (PT), the mos Q

reported following vaccine ad

Table 37

AN

ently reported AEs (i.e., Headache and Fatigue) were commonly

ration

Most com 10 events) Unsolicited Adverse events by Preferred term — Through
day 29 (Seronegative Sa/‘@na/ysis Set)

Mumber of participants (%)

@\

VI222/B1222 | VI222/B2816 | VmRNA/BI222 | VmRNA/B2816
R N = 347 N = 349 N = 209 N =301

Any unsolicitg AP 78 (22.5) 66 (18.9) 70 (23.4) 75 (24.9)
Hcadach&\v 4(1.2) 4(11) 7(2.3) 13 ( 4.3)
Fatigue 4(12) 9(2.6) 7(23) S(1.7)
Diarr 1(0.3) 2(0.6) 8(2.7) 3(1.0)

éﬁﬁ 4(1.2) 4(1.1) S(LT) 1(0.3)
OMpharyngeal pain 5(1.4) 3(0.9) 4(13) 0
Arthralgia 2(0.6) 4(11) 2(0.7) 4(1.3)
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Regarding the most common unsolicited AEs considered as related to AZD1222 booster vaccine,
fatigue, headache, myalgia, and vaccination site lymphadenopathy were commonly reported as side-
effects of vaccinations in general and known adverse drug reactions for AZD1222. There were 2 related
AEs of Fibrin D-dimer increased in mRNA cohort (0.7%) comparing to zero in AZD1222 cohort (the
total events of Fibrin D-dimer increased were reported in participants randomised to a single s@

site).
<

&
Table 38 Most common (= 4 events and at least 1 event in each group) relate &cited
adverse events by Preferred term - Through day 29 (Seronegative Safety Analysis

Number of participants (%)
V12212/B1222 VII22/B2816 | VmRNA/B1222
N =347 N =349 N =199
Any related unsolicited AE 18(5.2) 13(3.7) 23(T7.T)

Fatigue 1(0.3) 24 0.6) 4 1;3']" 3L
Headache 1(0.3) 0 I 3L
Fibrin D dimer increased I} 1{03) @ﬂ 3 LD}
Myalgia 24 Do) 24 0.6) 8 0.7) 0
Vaccination site 0 0 !{ 1.0Y 2{07)
Iymphadenopathy PN
Thrombocytopenia 0 1 {\\J| 3(1.0) 0

O

5.2.4. SAEs and Deaths (’5/

5.2.4.1. Deaths
There were no deaths reported Ef D1222 booster dose through data cut-off.
5.2.4.2. Other serious Adverse Events

There were no SAEs throu ay 29 reported after AZD1222 booster dose.

There were 4 SAEs pﬁ d by 3 AZD1222-vaccinated participants after AZD1222 booster dose
through data cut-eff. four were reported in the AZD1222 cohort and none of them were reported
during the first eeks following administration.

The SAEs u&cdjj Small intestinal obstruction, Herpes zoster oticus, Diabetic neuropathy, and
Hypoglos, rve paralysis. Of these SAEs, Diabetic neuropathy, and Hypoglossal nerve paralysis
were @ d by the same participant, whose hypoglossal nerve paralysis was also an AESI (see
5.2.5.

of the reported SAEs were assessed as related to study intervention by the investigator.
5.2.5. Adverse Events of Special Interest

Predefined AESIs were neurologic events, vascular events, hematologic events, and potential immune-
mediated conditions.
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In the Seronegative Safety Analysis Set, there were 6 AESIs reported through Day 29, 5 of them in the
mRNA vaccinated cohort, and 3 additional AESIs reported through data cut-off.

Table 39
Safety Analysis Set)

Adverse events of Special interest by Category and Preferred Term (Seronegative

Number of Pa

rticipants (% },56

V1222/B1222 VmRyAGI22

N =347 (&9
Through Day 29 -~
Any unsolicited AESI 1(0.3) Q‘s (1.7)
Haematologic 0 <Q L
Thrombocytopenia 0 &6 3(L0)
Neurologic 1(0.3) - 1(0.3)
Paraesthesia 1(0.3) @ 1(0.3)
PIMC — Musculoskeletal disorders 0 1 (0.3)
Arthritis reactive 0 ( 1 (0.3)
Through Data Cutoff @‘
Any unsolicited AESI %’,} 7(2.3)
Haematologic 31Dy
Thrombocytopenia AQV 0 (Lo
Neurologic \u 1(0.3) 2(0.7)
Paraesthesia ~ 1{0.3) 2(0.7)
PIMC — Musculoskeletal disorders 0 2(0.7)
Arthritis reactive Q 0 2(0.7)
PIMC — Neuroinflammatory disorders 1(0.3) 0
Hyvpoglossal nerve paralysis & 1{0.3) 0

(\\
0\
.\Q

QQJ

&
b\}

{O

Type II variation assessment report

EMA/351687/2022

Page 73/131




Number of Participants (%)
V1222/B1222 VmRNA/BI222
N=37 N=199
Through Day 29
Any unsolicited AESI 1(0.3) (1.7 ﬁ
Haematologic 0 ENSRNTY o AN
- Thrombocytopenia 0 3 (lﬁlAv
Neurologic 1(0.3) ‘7
- Paraesthesia 1(0.3) Q}?j
PIMC — Musculoskeletal dizorders 0 (T].Bj
- Arthritis reactive 0 1{0.3)
Through Data Cutoff ( N
Any unsolicited AESI 2 (0.6) AN e
Haematclogic 0 310
- Thrombocytopenia 0 ) 3(1.0
Neurclogic 1(0.3) ( 20N
- Paraestheszia 1 (0. ,‘ 207
PIMC — Musculoskeletal disorders 2{0.n
- Arthritis reactive Q 207
PIMC — Neuwrcinflammatory disorders ’Q@jj 0
- Hypoglossal nerve paralysis ~ 01 (0.3) Q

None of these AESIs met the criteria for referral t@e Neurological AESI Expert Committee or
Haematology Expert Panel.

There was one additional AESI of Sensory dist&ce in a seropositive participant of AZD1222 cohort
(related, non-serious, mild intensity, star on Day 5).

&

During the procedure (see section 7 ) QAAH provided the AESI 's narratives and a summary
indicating whether they were consi éelated to the vaccine or the treatment. In Safety analysis Set
(including seronegative and serop e participants) there were 2 related AESIS in AZD1222 cohort
(paraesthesia and sensory dist ce events) and 4 related AESIS in mRNA cohort (3
thrombocytopenia events and 1 €Vent of arthritis reactive).

None of related AESIS we‘Qrious. Brief descriptions are as follows:

Paraesthesia \

Intermitt d paraesthesia that started on Day 1 in the hand in one participant of AZD1222
cohort® Qing administration of the AZD1222 booster in the deltoid. The event is ongoing.
Up‘da ed product information for Vaxzevria including paraesthesia (and hypoaesthesia) as an
drug reaction was submitted on 7 Mar 2022 with the latest PBRER procedure.

ory disturbance

Id sensory disturbance (hot and cold feeling) in knee and foot was reported by one
%seropositive participant of AZD1222 cohort after AZD1222 booster dose. The event was
reported to be intermittent and resolved spontaneously. The event was judged to be related to
study treatment.

Thrombocytopenia
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There were 3 non-serious, related thrombocytopenia AEs in the mRNA cohort. None of the
participants had an associated thrombotic or bleeding event. All events were transient and
resolved without treatment. Intensity was reported as mild for 1 of the AEs and moderate for
the other 2 AEs. Dates of onset were 9, 10 and 29 days from date of booster dose. The AE on
Day 9 was reported as worsening of known thrombocytopenia. In no participant were elets
recorded as falling below 100 x 10°/L. @

Arthritis reactive
2 4
tibie

One participant of mRNA cohort reported a non-serious AESI of new onset m& joint pain.
The event was considered as related to study intervention. Arthralgia is list an adverse
drug reaction in the Vaxzevria prescribing information.

Only 1 AESI was considered serious but not related. It was reported by a pa\wﬁ nt from AZD1222
cohort with an ongoing medical history of diabetes. The participant reporte ay 46 an event of
paresthesia, arthralgia, myalgia and elevated glycated hemoglobin (AE: Bi ic neuropathy, grade 2,
not related). On Day 48, the participant reported worsening symptoms%was diagnosed with
neuropathy secondary to hyperglycaemia (severity grade 3; SAE: betic neuropathy). On Day 54 the
participant was diagnosed with a neurological disorder (severity %3; SAE: neurological disorder),
which was considered secondary to poorly controlled diabetes%

In addition, there were 7 AEs of COVID-19 after AZD1222 dose, 4 cases in AZD1222 cohort
and 3 in mRNA cohort. All COVID-19 cases were non-segi mild or moderate, and none were
related to study treatment. These cases provide no x that AZD1222 is associated with
enhanced respiratory disease.

5.2.6. MAAEs QO

Medically attended AEs were defined as A%elading to medically-attended visits that were not routine
visits for physical examination or vaccingtion}”such as an emergency room visit, or an otherwise
unscheduled visit to or from medical p nel for any reason.

Within 28 days post AZD1222 boo% ose, 8.4% and 5.0% of participants from AZD1222 and mRNA
cohort reported any MAAE; 2.306 2.4% of participants reported an additional MAAE through the

data cut-off. g
The most common MAAE were Urinary tract infection (n=5), Hypertension (n=4), Headache

(n=3), and Ear infecr%n—
No notable findings AEs and no clinically meaningful imbalances in the incidence of MAAEs by
SOC or PT across 22 and mRNA cohort were reported.

L 4
The frequencj \ AAEs considered related to the vaccine, reported by the MAH, were very low and
Clohorts (1.1% and 0.9% in AZD1222 and mRNA cohort, respectively).

similar b
No imba@ was observed, and the narrative of the events did not raise any additional safety
concefn/

.7. Laboratory findings

The MAH had reported during procedure tables summarizing laboratory and haematological parameters
(Table 40 and Table 41).
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Table 40
Analysis Set)

Summary of Coagulation and Haematology results over time (Seronegative Safety

Parameter N Baseline Day 29 Change from baseline
Treatment gronp Mean Mean Mean change ibi
Activated Partial Thrombuoplastin Time (sec) Vo
V1222:B1222 347 26.701 26.646 0.014 GWT
VmENA:B1222 299 26.902 26.642 -(.183 2877
Basophils (10"9%1L) {
V1222:B1222 47 0.043 0.044 0.00 0.0240
VmRNA:B1222 299 0.043 0.041 % 0.0199
D-Dimer (mg/L) Q
V1222:B1222 47 0.3475 0.4455 @.Dﬂ 10 0.7902
VmRNA:B1222 299 0.3077 0.3305 0.0178 0.4268
Eosinophils {10°9%L) é
V1222:B1222 47 0.1603 D.m 0.0138 0.1167
VmRNA:B1222 299 0.1603 @ﬂ} 0.0106 0.0726
Fibrinogen (umol/L) R n
V1222:B1222 47 9.3652 ‘\\I'?.EEJQ 5 -0.0540 1.4657
VmRNA:B1222 299 Q.ISM(\ 93111 0.1611 1.3977

&
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Table 41
Analysis Set)

Summary of Coagulation and Haematology results over time (Seronegative Safety

Parameter N Baseline Day 29 Change from baseline

Treatment group Mean Mean Mean change Sﬂbi
Hemoglobin (g/L) P N

V1222:B1222 347 141.39 140.48 -1.1% ol

VmENA:B1222 299 139.38 138.98 -0.57 ’\ 208
Leukocytes (109/L) o)

V1222:B1222 47 6.301 5.928 V3RAN 12794

VmRENA:B1222 299 6416 6.203 -{]x% 11577
Lymphocytes (10™%L)

V1222:B1222 47 1.796 1.782 006 0.3238

VmRNA:B1222 299 1.837 1.812 ' -0.020 0.3414
Monocytes (10°9L) @

V1222:B1222 47 0.5201 ﬂ.45¢ -0.0277 0.1279

VmRNA:B1222 299 0.5053 m 7/ -0.0109 0.1103
Neutrophils {10 9/L) ﬁ\

V1222:B1222 47 3.783 \"5.424 -0.373 1.0592

VmRNA:B1222 299 3.865 (\ 3.678 -0.194 1.0079
Platelets (10°9/L) (\

V1222:B1222 47 255.18% 251.33 -3.53 25.757

VmRNA:B1222 299 (%_‘ll 25597 -1.10 27.468
Prothrombin Time (sec) R \\v

V1222:B1222 47 10.752 10.715 -0.024 0.4802

VmENA:B1222 2'(9\ 11.142 10.991 -(.133 0.4544

A4

Q

>
S
5
<Q
D
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Table 42 Summary of chemistry results over time (Seronegative Safety analysis set)

Parameter N Baseline Day 29 Change from baseline
Treatment gronp Mean Mean Mean change 5[1

Alanine Aminotransferase (IU/L) A
V1222:B1222 347 23.60 23.13 -0.57 V.3 r
VmRNA:B1222 299 22.85 22.95 0.21 o O’ 1

Alkaline Phosphatase (1U/L) (\'
V1222:B1222 347 70.10 70.48 0.48 v 9.935

VmENA:B1222 299 T3.48 74.22 [}.% 8.344
W

Aspartate Aminotransferase (IU/L)

V1222:B1222 347 24.50 24.74 @ 11.643

VmRNA:B1222 299 23.63 23.92 @]‘.[}5 6.072
Bilirubin (umaol/L)

V1222:B1222 347 9.9590 H].Z[E'I 0.2509 3.6758

VmRNA:B1222 299 9.5779 9.4@ -0.1077 29583
Creatinine {umol/L) ~ <

V1222:B1222 347 75.5978 0}]584 -0.6499 T.6242

VmRNA:B1222 299 T2.H311 723772 -0.3517 T.6377

There were no clinically relevant mean change ;ematology or clotting parameters over time,
including for platelets or D-dimer. There were clinically relevant mean changes in clinical chemistry
values over time, including for ALT, AST, %bilirubin, or creatinine.

5.2.8. Safety in special pop$ ons

The study excluded individuals wi unosuppressive or immunodeficient disorders including HIV,
history of thrombocytopenia ar@ thrombosis, and neuroimmunology conditions.

There were no pregnhancie ing the study through the interim analysis database lock

5.2.9. Safety in"Subgroups

0

The safety par,an% were reviewed by subgroup for age at randomization, gender and comorbidity
at baseline. I ?Ni ion, during the procedure the MAH submitted the tables below with solicited AEs
hs by age group, sex, and comorbidity for study D7220C00001 for the seronegative

and unsolk'\
safety ar@ set (see section 7. ).
5. 9@olicited AEs by subgroups

A

In the AZD1222 booster treatment groups the safety profile was generally similar in both cohorts in
older adults compared with younger adults 18 to 64 years of age, reporting the older group a reduced
reactogenicity, as observed in previous clinical studies with AZD1222. Nevertheless, an imbalance
regarding age was observed in demographic characteristics. A 46.4% and 26.4% were =65 year-aged
in the AZD122 and mRNA cohort respectively. A total of 186 and 220 participants were between 18-64
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years of age, and 161 and 79 were =65 years of age (AZD122 and mRNA cohorts respectively) (Table

31 - demography characteristics).

Table 43

receiving an AZD1222 Booster- through day 8 (Seronegative Safety Analysis Set)

Overall summary of solicited adverse events by age group for treatment grou%

<&

Number of participants (%)

&

Age 18 to 64 years

N7
Age 65 yearp&lder

V1222/B1222 | VmRNA/B1222 v1zzz/s1zg<MnNA/B1zzz
N =186 N =220 N=16XJ N=79
Any solicited AE 160 (87.4) 210 (95.5) 104 (@' 58 (74.4)
Grade 1 85 (46.4) 68 (30.9) 7W(d%8) 34 (43.6)
Grade 2 70 (38.3) 112 (50.9) £33 (21.3) 18 (23.1)
Grade 3 5(2.7) 30 (13.6) )‘ 0 6 (7.7)
Grade 4 0 0 0 0
Any local solicited AE 138 (75.4) 191 (86.(\ 7 7045.2) 36 (46.2)
Grade 1 100 (54.6) 11{(‘ 63 (40.6) 25(32.1)
Grade 2 37(202) 69 (In4) 7 (4.5) 10 (12.8)
Grade 3 1(0.5) 0(1.4) 0 1(13)
Grade 4 0 Q 0 0 0
Any systemic solicited AE 128 (69.9 © 187 (85.0) 76 (49.0) 50 (64.1)
Grade 1 71 (38,8 1 64 (29.1) 46 (29.7) 29 (37.2)
Grade 2 (2.0)" 95 (43.2) 30 (19.4) 16 (20.5)
Grade 3 ) 28 (12.7) 0 5 (6.4)
Grade 4 o 0 0 0 0
Any solicited AE, by study d &
Day 1 N Q 81 (53.3) 71 (36.8) 26 (21.3) 13 (20.3)
Day 2 /b\ 137 (78.7) 195 (92.0) 78 (52.3) 50 (64.9)
Day 3 O\ 99 (58.6) 162 (77.9) 54 (36.2) 35 (45.5)
Day 4 AN 68 (41.5) 122 (60.7) 37 (24.7) 26 (34.2)
Day 5 ‘\\j 43 (25.6) 85 (43.1) 23 (15.6) 21(29.2)
Day 6 b' 24 (14.5) 61 (31.0) 25 (17.2) 16 (21.1)
R‘@ 23 (14.1) 33 (16.7) 16 (10.7) 8 (11.0)
16 (11.9) 24 (14.7) 7 (5.6) 5(7.7)

Comorbidity
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In the seronegative safety analysis set, 46.8% of the participants had at least one comorbidity
associated with an increased risk for COVID-19 at baseline (obesity, i.e., BMI > 30 kg/m2 at baseline,
significant cardiovascular disease, chronic lung disease and diabetes). The reactogenicity of an
AZD1222 booster dose was similar in participants independently of having or not comorbidities at
baseline.

Table 44 Overall Summary of Solicited Adverse Events by Comorbidity for Treatment, S
Receiving an AZD1222 Booster — Through Day 8 (Seronegative Safety Analysis Set)
Number of participants (%) 6\v/
At least one comorbidity No com M
V1222/B1222 VMRNA/B1222 v1222/512;g<\ mMRNA/B1222
N =162 N =141 N=18KJ> N =158
Any solicited AE 117 (74.5) 119 (84.4) 147 (@ 149 (94.9)
Grade 1 61 (38.9) 45 (31.9) 9@) 57 (36.3)
Grade 2 51 (32.5) 57 (40.4) Qz (28.7) 73 (46.5)
Grade 3 5(3.2) 17(121) @‘ 0 19 (12.1)
Grade 4 0 0 0 0
Any local solicited AE 84 (53.5) o1 645 |7 124 (68.5) 136 (86.6)
Grade 1 62 (39.5) 6 4@ ) 101 (55.8) 84 (53.5)
Grade 2 21 (13.4) 29 (20%) 23 (12.7) 50 (31.8)
Grade 3 1(0.6) AST)(M) 0 2(1.3)
Grade 4 0 0 0 0
Any systemic solicited AE 96 (61.1%' 107 (75.9) 108 (59.7) 130(82.8)
Grade 1 49 (31207 40 (28.4) 68 (37.6) 53 (33.8)
Grade 2 52 (36.9) 40 (22.1) 59 (37.6)
Grade 3 05) 15 (10.6) 0 18 (11.5)
Grade 4 (V 0 0 0 0
Any solicited AE, by study@h‘
Day 1 N I 46(365) 37 (31.1) 61 (41.2) 47 (34.1)
Day 2 Q‘ 87 (58.4) 110 (80.3) 128 (73.6) 135 (88.8)
Day 3 R (\ 70 (47.3) 81 (60.9) 83 (48.8) 116 (76.3)
Day4 (\.‘ 50 (33.3) 57 (42.9) 55 (33.5) 91 (63.2)
Day 5 )'\\v 30(20.0) 41 (31.1) 36 (21.8) 65 (47.4)
Day’ﬁ,u 23 (16.0) 26 (19.7) 26 (15.7) 51 (36.2)
N‘(/ 23 (15.9) 15 (11.8) 16 (9.6) 26 (18.1)
%yg 13 (10.3) 18 (16.7) 10 (7.6) 11(9.2)

[
]
X

Type II variation assessment report
EMA/351687/2022 Page 80/131



In the AZD1222 booster treatment groups, the overall incidence of solicited AEs reported within 7 days
after a booster dose of AZD1222 was lower and less severe in males than in females across both
cohorts. Nevertheless, a higher percentage of females were included in the mRNA group (62.2% vs
37.8% males) (Table 31- demography characteristics). b

Table 45 Overall Summary of Solicited Adverse Events by Sex for Treatment Groups @iving
an AZD1222 Booster — Through Day 8 (Seronegative Safety Analysis Set) R
Number of participants (%) \v
Male Fe‘
V1222/B1222 VmRNA/B1222 V1222/B12 A\VmRNA/BIZZZ
N =187 N=113 N=1GK/ N =186
Any solicited AE 129 (70.5) 93 (83.0) 135 é 175 (94.1)
Grade 1 88 (48.1) 40 (35.7) ‘68@) 62 (33.3)
Grade 2 39 (21.3) 44 (39.3) 6%4 (41.3) 86 (46.2)
Grade 3 2(1.1) 9(8.0) Aw 3(1.9) 27 (14.5)
Grade 4 0 0 A&b 0 0
Any local solicited AE 94 (51.4) 77 (6% 114 (73.5) 150 (80.6)
Grade 1 86 (47.0) 60436/ 77 (49.7) 84 (45.2)
N
Grade 2 8(4.4) A(14.3) 36 (23.2) 63 (33.9)
Grade 3 0 ot (0.9) 1(0.6) 3(1.6)
Grade 4 0 Q 0 0 0
Any systemic solicited AE 99 (54.1), \ y 79 (70.5) 105 (67.7) 158 (84.9)
Grade 1 62 (3 33(29.5) 55 (35.5) 60 (32.3)
Grade 2 3 §J 38(33.9) 48 (31.0) 73(39.2)
Grade 3 1) 8(7.1) 2(1.3) 25 (13.4)
Grade 4 ~ 0 0 0 0
Any solicited AE, by study (‘
Day 1 \ 46 (31.1) 18 (18.4) 61 (48.4) 66 (41.5)
Day 2 ‘7 2)- 95 (54.6) 84 (77.1) 120 (80.5) 161 (89.4)
Day 3 .\k 72 (41.9) 63 (58.9) 81 (55.5) 134 (75.3)
Day4 ( l\ 49 (28.3) 45 (44.1) 56 (39.7) 103 (58.9)
Day 5 é\v 30(16.9) 33(32.7) 36 (26.1) 73 (43.5)
Dayh N 22 (13.2) 22 (20.8) 27 (18.9) 55 (32.9)
Q\V 21 (12.4) 12 (11.8) 18 (12.6) 29 (17.2)
%y 8 12 (8.3) 8(9.1) 11 (9.7) 21 (15.0)
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5.2.9.2. Unsolicited AEs by subgroups

In Table 46 unsolicited AEs by subgroup are summarized. A low percentage of AESIs or unsolicited AEs
> grade 3 severe AEs were observed. Therefore, it was difficult to make any conclusion regarding the

unsolicited AEs assessed by subgroups. 2
f

Table 46 Unsolicited Adverse Events by Subgroup — Through Day 29 (Seronegative Sa
Analysis Set)

y -
Number of participants/Number in analysis sét(w ‘

V1222/B1222

VmRN

Any unsolicited AE 78/347 (22.5) 70/2@ 4)
By age group \\
18-64 years 44/186 (23.7) 20 (25.9)
> 65 years 34/161 (21.1) \ 13/79 (16.5)
By sex @
Male 36/187 (19.3) nS 26/113 (23.0)
Female 42/160 (26.3) N4 44/186 (23.7)
By comorbidity %
At least one 45/162 (27. ?\Q 35/141 (24.8)

35/158 (22.2)

None 33/183 (N

5.2.10. Immunological events Q

Immunologic events were considered A
events were reported in the V1222/B1
related to the booster vaccine. NON
anaphylactic shock or hypersensit

ery few immunological disorders were observed. Three
ust allergy and seasonal allergy). None of them were
ological events were reported in the other groups. No
isorders were reported either.

5.2.11. Safety relate(@drug-drug interaction

The safety, immunogenicithd efficacy of co-administration of AZD1222 with other vaccines have not
been evaluated.

04

5.2.12. Discéauation due to AEs

There were n@ontinuation or withdrawal in participants who received AZD1222 booster vaccine in
AZD122 a»Q or in mRNA cohort.

5.2.@ ost marketing experience

ountries recently began administering booster doses of AZD1222 following a primary 2-dose
seri@s of AZD1222 in select populations. These include the UK, Chile, Dominican Republic, El Salvador,
Guatemala, Honduras, Malaysia, Philippines, and Uruguay. The sporadic reporting of AEs following
third dose boosters has not identified any new safety concerns.
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5.3. Discussion

The main purpose of this submission is to provide the interim results of AZD1222 booster dose in
previously vaccinated cohorts (AZD1222 cohort and mRNA cohort) from Study D7220C00001. The
interim analysis was conducted using a date of cut-off (DOC) of 11 October 2021. In addition,*he
study included other cohorts with AZD2816 vaccine (a modified AZD1222 vaccine targeted agéthe
Beta variant of SARS-CoV-2) in previously vaccinated subjects (with AZD1222 or mRNA va s).
However, the MAH is not looking for the licensure for AZD2816, therefore, the MAH oqu@.u eda

brief summary of the results from AZD2816 booster groups. \
In study D7220C00001 there were 1379 participants, of which, 689 received AZD]@gooster
vaccine. From 689 participants, 367 were previously vaccinated with AZD122 2 with mRNA

vaccine. All participants previously vaccinated with mRNA vaccine had recei%e BNT162b2 vaccine.
Of the total of 689 participants, 43 were seropositive (20 in AZD1222 cohgrt'and 23 in mRNA cohort).

The safety analysis submitted by the MAH was conducted in Seronegat@afety Analysis Set who
received AZD1222 booster vaccine (N=646). From theses, 646 partieipants, 347 participants were
previously vaccinated with AZD1222 and 299 participants were p, &sly vaccinated with a mRNA
vaccine. The median number of follow-up days after AZD1222 c@@r dose was similar in both groups
up to the cut-off date (90 days in AZD1222 cohort and 88 da@vvRNA cohort). Of note, there were
no discontinuation or withdrawal in participants of both co@&

Demographic and Baseline Characteristics \Q

The MAH has submitted during the procedure summary tables comparing baseline demographic
characteristics of the two groups (V1222/B1222 mMRNA/B1222) of the Seronegative safety

analysis set. Q

The majority of the participants were whitg?and were from the UK. An imbalance regarding age and
r€ b#

gender was observed in demographic a line characteristics in participant receiving AZD1222

booster dose. In the cohort previously nated with AZD122, 53.6% were between 18-64 years of
age vs 73.6% in the mRNA cohort? e is that only a 26% of subjects >65y had been primo
vaccinated with mRNA. Moreover, her percentage of females were included in the mRNA group

(62.2% females vs 37.8% mal@ompared AZD1222 group (46.1% vs 53.9%, respectively).

In addition, there was a la &nterval between AZD1222 booster dose and AZD1222 previous
vaccination (median: 266 ) than AZD1222 booster dose and mRNA previous vaccination
(median:120 days). Nfer nces were observed in the percentage of participants with comorbidity
(46.7% and 47.2%% 1222 and mRNA cohort, respectively).

The imbalance, observed regarding age, gender and the dose interval between the booster dose and

previous vacci Nn may mask the observed differences between the two groups regarding

reactoge R‘\j a response to the RSI submitted during the procedure, the MAH concludes that the
in demographic and baseline characteristics between two cohorts may explain some, but

differences in reactogenicity between them, and suggests that with more balanced

previously vaccinated AZD1222 or mRNA participants, there may have been a smaller

efce in the reactogenicity profile of the AZD1222 cohort versus the mRNA cohort.

Solicited Adverse Events

In the Seronegative Safety Analysis Set, the profile of solicited local and systemic AEs was similar in
both groups and not different to the known local and systemic reactogenicity described for AZD1222,
although the frequency of each solicited local and systemic AEs was higher in mRNA cohort than in
AZD1222 cohort (89.9% and 78.1% respectively). Most of the solicited AEs following AZD1222 booster
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dose in both cohorts were mild to moderate in severity. However, the incidence of Grade 3 solicited
AEs was much higher in mRNA cohort (12.1%) than in AZD1222 cohort (1.5%), mainly due to the
higher incidence of solicited grade 3 systemic AEs observed in the mRNA cohort (11.1% vs 1.2%). As
a response to the RSI, the MAH suggests that the severity of solicited AEs after AZD1222 booster dose
in subjects previously vaccinated with mRNA was similar to that in naive participants receiving@
primary vaccination with AZD1222. However, taking into account the pooled data submittedz the

MAA, the incidence of severe solicited systemic AEs was 6.6% after 1st dose and 2.2% aft dose
of AZD1222. Therefore, the severity of solicited systemic AEs after AZD1222 vaccination s to be
somewhat higher in people previously vaccinated with mRNA compared to people nai o received
the 1st dose of AZD1222 O

No significant differences in severity in solicited local AEs were observed betv@e two cohort
groups (0.3% and 1.3% in AZD1222 and mRNA cohort, respectively). &

It is known, from the data reported in the pooled University of Oxford stu@nd the D8110C00001
study, that the incidence of solicited AEs is lower after the second dos after a first dose of
primary vaccination with AZD1222. However, with the data reported,in this submission it is not
possible to define whether the safety pattern of the homologous b ’L

respect to the first or second dose of AZD1222. @

er increases or decreases with

Moreover, the data reported in this submission indicate that @Iogous booster with AZD1222 in
subjects previously vaccinated with an mRNA vaccine eIici@ig er reactogenicity than the
homologous booster with AZD1222. O

The MAH has provided, as requested in RSI (see sec%). ), @ comparative table of the incidence of
reactogenicity events following homologous and @ologous AZD1222 booster versus primary
AZD1222 vaccination. According to the respon mitted by MAH, the proportion of participants
receiving a heterologous booster with a solicitgf was generally similar than the proportion of
participants receiving the primary dose s&s,j)f AZD1222.

Additionally, according to the data fro gJPooled Oxford Studies (submitted during conditional MA)
the incidence of solicited AEs is hi ér the first dose than after the second dose of AZD1222
during the primary series.

With the analysis now provid he MAH, it is not possible to determine whether the reactogenicity
after homologous or heterologeus AZD1222 booster is similar or not to the known reactogenicity
profile (regarding freque @ after 1st or 2nd dose of AZD1222.

Unsolicited Adverse eM

In the Seronegati ety Analysis Set, the frequency of unsolicited AEs following AZD1222 booster
dose was simi both cohorts (22.5% and 23.7% in AZD1222 and mRNA cohorts, respectively). The
majority of t!-éﬁr}uere not considered as related to AZD1222 booster dose by the investigators.
However: fl\ quency of Related Unsolicited AEs following AZD1222 booster was higher in mRNA
cohort ( ) than in AZD1222 cohort (5.2%). Most of the unsolicited AEs following AZD1222 booster
dose i @cohorts were mild to moderate in severity and no differences were observed in the

in of Grade 3 related unsolicited AEs between cohort groups (0.3% each).

Thege were no clinically meaningful imbalances in unsolicited AEs by SOC between two groups. There
was a slight imbalance in frequencies of SOC general disorders and administration site (2.9% vs 5.7%)
and nervous system disorder (3.7% vs 4.0%) between AZD1222 and mRNA cohorts, respectively.
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The most frequently related AEs reported (>4 events) were fatigue, headache, myalgia, vaccination
site lymphadenopathy, thrombocytopenia and increased Fibrin D-dimer. All these AEs, except elevated
Fibrin D-dimer, are included in section 4.8 of the current SmPC.

vaccinated with mRNA who would receive a booster dose of AZD1222, could have an increase of
vaccination site lymphadenopathy. The MAH indicated that the subjects receiving a AZD12@ ster
dose after mRNA primary vaccination may be at a somewhat higher risk of vaccination si
lymphadenopathy compared to previously AZD1222 vaccinated individuals receiving t '%rd
AZD1222 dose. However, the incidence reported in the mRNA cohort is in line with t reported for
individuals that received a primary AZD1222 vaccination as disclosed in the curre PC.

The MAH has provided, as it has been requested in RSI, a discussion about whether people préiously

In addition, two AEs of increased Fibrin D-dimer considered as related to AZD 2 booster dose were

observed in the mRNA cohort (0.7%) compared to zero in the AZD1222 co he MAH provided as a
response to RSI a report of the two resolved events of increases in D-dimeg infthe mMRNA cohort. The
narratives provided do not raise any safety concern and the not inclusi@elevated fibrin D-dimer as
adverse drug reaction in the SmPC is justified.

Deaths, SAEs and MAAEs k

No deaths were reported. Four SAEs were reported after the 222 booster dose through the data
cut-off, one of these was an AESI. None of the reported S considered related to AZD1222

booster dose.

The incidence of MAAEs reported after the booster d&;s low and the frequencies similar in both
groups (10.7% and 7.4% in AZD1222 and mRNA ort, respectively). The most common MAAEs by
PT were Urinary tract infection, Hypertension, He he, and Ear infection.

The MAH has submitted the incidences of MAAQ)nsidered as related to the vaccine, as requested in
RSI. The frequencies of MAAEs considere%ted to the vaccine were very low and similar between
both cohort groups (1.1% and 0.9% in AZD1222 and mRNA cohort, respectively).

Adverse Events of Special Interesz 0

ay 29, and 3 additional AESIs reported through data cut-off in

There were 6 AESIs reported th
the seronegative safety cohor 6

thrombotic or bleeding ev and 1 was an event of arthralgia (reactive arthritis), all 4 were
considered related to&vaccination.

There were 2 reI%@SIs in the AZD1222 cohort one event of paraesthesia and one of mild sensory
0

Of the 7 AESIS in the mRQa ort 3 were mild events of thrombocytopenia without associated
e

ositive participant.

disturbance im\
Paraesthesia,(@mbocytopenia and arthralgia are already included in Vaxzervria SmPC as adverse
drug rea

Only Is of neuropathy (diabetic) and hypoglossal nerve paralysis reported from the AZD1222
co re considered as SAEs. These events started on day 46 and were considered unrelated to the
ne and secondary to a previously diagnosed diabetes.

There were 4 cases of COVID-19 in the AZD1222 cohort and 3 in mRNA cohort after the booster that
were considered AESIs, none of which had characteristics of enhanced disease.

No immunological events related to the booster dose of AZ1222 were reported.

MAAEs
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The incidence of MAAEs reported after the booster dose was low and the frequencies similar in both
groups (10.7% and 7.4% in AZD1222 and mRNA cohort, respectively). The most common MAAEs by
PT were Urinary tract infection, Hypertension, Headache, and Ear infection.

procedure. The frequencies of MAAEs considered related to the vaccine were very low and si

The MAH has submitted the incidences of MAAEs considered as related to the vaccine during tE
between both cohort groups (1.1% and 0.9% in AZD1222 and mRNA cohort, respectively).@

Laboratory findings . %
The MAH provided the laboratory and haematological parameters, as requested in RS%, The laboratory,
haematological and chemistry shift were similar between both cohorts. The majori laboratory,

haematological and chemistry parameters were within normal clinical range a@not raise any
safety concerns &

Safety in Subgroups 0

In Seronegative Safety Analysis Set, the safety profile was assessed by , gender and comorbidity at
baseline. There was not an analysis regarding the serostatus at baﬁoe. In addition, a brief
description of the safety in the Safety Analysis Set (which includ negative and seropositive
participants) was reported by the MAH. Although, the data of @sitive participants were limited,
the safety results of AZD1222 booster dose in all participanfs% consistent with those for the

Seronegative Safety Analysis and no new safety signal was,obServed.

Regarding the reactogenicity profile of AZD1222 booste e in the Seronegative Safety Analysis Set,
higher frequencies of solicited local and systemic AEs wére reported in the mRNA cohort than in the
AZD1222 cohort, when assessed by age, comorbi@and sex groups. These data were similar than the
data provided from the overall population.

Nevertheless, some differences in the re genicity profile were observed in the different subgroups:

e Solicited (local and systemic) and unsolicited AEs were milder and reported less frequently in
adults aged >65 years compa@wh adults aged 18 to 64 years in each cohort groups. These
results were consistent toﬁ ported in previous AZD1222 studies. Nevertheless, it should

be considered that an i% ce was found regarding the number of participants by age.

e The incidence and seyerity of solicited and unsolicited AE was higher in female than in male
after AZD1222 bo ose in both cohorts. This profile was in line with the results observed

in previous A&lzs tudies.
e The inciden olicited (local and systemic) AEs and unsolicited AEs were slightly lower in
participa comorbidity at baseline than in those without comorbidity at baseline.
is difference was not deemed clinically relevant and was in line with results

Howe%
obser(eJ previous AZD1222 studies.

2 4
Post marketing experience

Some ries recently began administering booster doses of AZD1222 following a primary 2-dose
se ZD1222 in select populations. These include the UK, Chile, Dominican Republic, El Salvador,
emala, Honduras, Malaysia, Philippines, and Uruguay. The sporadic reporting of AEs following

third dose boosters has not identified any new safety concerns.

6. Changes to the Product Information

As a result of this variation, sections 4.2, 4.4, 4.8 and 5.1 of the SmPC are being updated to introduce
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a booster dose in individuals aged 18 years and older.

Section 4.2 is also updated to remove the statement about the interchangeability of Vaxzevria with other
COVID-19 vaccines to complete the vaccination course.

The package leaflet (PL) is updated accordingly. Please refer to Attachment 1. b

<

7. Assessment of the responses to the Rapportewr
preliminary list of questions requested during {6 rocedure

In order to facilitate the rapid assessment of this variation, as requested b AH, a preliminary list
of clinical questions (10 efficacy, 4 safety) were raised to the MAH on the 9thof/March during preparation
of the preliminary assessment report. By the 23rd of March, responses ut of 10 efficacy questions

and to all 4 safety questions were provided. In this situation, thepMAH was informed that the eight
preliminary questions answered by the MAH would be included assessed in the first assessment
report and that the remaining 6 question would be included a @(section 8. ), as well as any other
new questions. The responses provided by the MAH have bee ussed in this assessment Report.

Efficacy Q

1) The MAH should indicate whether the pseu%@alisation assay and the wild type virus
neutralization assay used in trial D7220C00001 are the Same described at the time of the initial MAA of
Vaxzevria. Any differences should be justified. O

Summary of MAH’s Response: Q

The pseudoneutralisation assay and the ype virus (live virus) neutralisation assay used in study
D7220C00001 are the same assays as, d@scribed in the initial MAA for Vaxzevria. The live virus
neutralisation assay was validated p@ testing of study samples in study D7220C00001.

Assessment of MAH’s responfb

The MAH confirmed that the pge neutralisation assay and the wild type virus (live virus) neutralisation
assay used in study D722 1 are the same assays as described in the initial MAA for Vaxzevria.

Point solved \

2) The validaﬁo@rt of the PhenoSense Anti-SARS-COV-2 Pseudovirus Neutralising Antibody Assay
(Wuhan-Hu- ?hsuld be provided.

L 4
Summa N/IAH’S Response:

The i on report for PhenoSense Anti-SARS-COV-2 Pseudovirus Neutralising Antibody Assay
( u-1) is provided as Appendix A and the bridging validation report for B.1.351 (Beta variant) is
idéd as Appendix B.

Assessment of MAH’s response:
The validation report for Neutralising Antibody Assay (Wuhan-Hu-1) has been provided.

Conclusion: Point solved
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3) Apparently the sample size calculations were made before the CHMP recommendation (made in the
FAL) to prepare three independent SAPs. The MAH is asked to comment on whether sample size was
updated once the three independent SAPs were prepared. The question focuses only on pre-vaccinated
subjects (with either AZD1222 or an mRNA vaccine) that received a booster of AZD1222.

Summary of MAH’s Response: b

The sample size calculations were not updated for the individual sub-SAPs. At the time @e CHMP
recommendation, the data were already locked and enrolment had completed. As such, A@Zeneca did
not update the sample size after being unblinded to treatment arm. Given the updated testing hierarchies
to be used at the primary analysis, the sample sizes within each sub-SAP provid uate power for

hypothesis testing. Q

The MAH acknowledged that the sample size was not updated since the ere already locked, and
enrolment had completed. The Applicant has clarified that the sample s@vithin each sub-SAP provide
adequate power for hypothesis testing. This is considered acceptalg(and the issue can be considered

clarified. @
Conclusion: Point solved q

4) One important aspect that has not been foIIoweKD MAH is the recommendation made by the

Assessment of MAH’s response:

CHMP in the second FAL in order to include a claim in t roduct information that AZD1222 can be used
to boost the response in persons previously vaccin with COVID-19 mRNA vaccines. The advice stated
“To demonstrate the adequacy of the immune gnse following the booster dose in this cohort, the
company should plan a head-to-head comparis@which the response following a AZD1222 or AZD2816
booster is demonstrated to be non-inferigf to the response with an mRNA booster. Alternatively, the
response 28 days following the AZD12 AZD2816 booster response is demonstrated to be non-
inferior to the response 28 days after o primary doses of mRNA vaccine.” Instead of following the
CHMP advice, the MAH compared ﬁonse following AZD1222 booster to the historical control group
that received two doses of AZDlz%ﬂe MAH is asked to comment on the justification for not following

the CHMP advice.

Summary of MAH’s Res
AstraZeneca acknow. dg(Qt data from a primary vaccination scheme with an mRNA vaccine or
AZD1222 non—inferio%ata to an mRNA booster are not available from study D7220C00001, nor from
any other study pe ed by AstraZeneca. However, the University of Oxford-sponsored Com-COV
study that evglu% primary series of AZD1222 and BNT162b2 in a homologous and heterologous
schedule (Liu N 021) and the University of Southampton-sponsored COV-BOOST study (Munro et al
2021) prov¥j tha using the same validated assays that support the use of an AZD1222 booster dose
followin %rimary vaccination scheme with an mRNA-based vaccine. While some baseline
chara s of participants, notably the average age, differed between the studies, Com-COV and
CON: T provide publicly available comparator data on heterologous boosting of AZD1222 following
A-based primary vaccination scheme.

Com-COV was a randomised, controlled non-inferiority study conducted at 8 centres in the UK.
Participants had no or well controlled comorbidities and had no history of laboratory-confirmed
SARS-CoV-2 infection. The immunology cohort of participants (n = 100) were randomised 1:1:1:1 to
receive primary vaccination series of AZD12222/AZD12222, AZD12222/BNT162b2 (Pfizer-BioNtech),
BNT162b2/BNT162b2, or BNT162b2/AZD12222 with an interval of 28 days between the doses. The mean
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age in participants receiving an AZD1222/AZD1222 primary series was 58.2 years (SD 4.81) and the
mean age in participants receiving a BNT162b2/BNT162b2 primary series was 58.2 (SD 4.85).

COV-BOOST was a multicentre, randomised, controlled, Phase II study of third-dose booster vaccination
against COVID-19. Participants had no history of laboratory-confirmed SARS-CoV-2 .dnfection.
Participants had received a primary vaccination series of AZD1222/AZD1222 or BNT162b2/B§2b2.

At least 70 days had passed after the second of 2 doses of AZD1222 or at least 84 days afte econd
of 2 doses of BNT162b2. Participants were generally older than those from the Com- dy; the
1) and the

mean age in participants receiving an AZD1222/AZD1222 primary series was 63.7
mean age in participants receiving a BNT162b2/BNT162b2 primary series was 61.9 ( 16.6).

For participants receiving a homologous AZD1222 booster dose, both spi Qding as well as
pseudoneutralising antibody responses were numerically higher after the 2 booster in COV-
BOOST than the titres observed in the primary series in Com-COV. F, rticipants receiving a
heterologous AZD1222 booster dose after a primary series of BNT162b2/BNT162b2 in COV-BOOST,
SARS-CoV-2 anti-spike IgG titres were similar to those of participants (@had received only a primary
vaccination series with BNT162b2/BNT162b2 in Com-COV, while pseydotype neutralising antibody titres
were higher for participants receiving a heterologous AZD1222 bé%’ dose (Table 1).

Given that participants in the COV-BOOST study were older th e in the Com-COQV study, it is likely
that the COV-BOOST participants would have a diminished j response compared with the Com-
COV participants. It is therefore notable that SARS-CoV-%-spike IgG and pseudotype neutralising
antibody titres in participants who had received an AZ booster still exceeded the corresponding
titres in the younger participants receiving the BNTl&NTlGZbZ primary series in Com-COV.

In the D7220C00001 study, immunobridging pike-binding and neutralising antibody data in
participants heterologously boosted with AZD ter a primary series of an mRNA vaccine to those
vaccinated with a primary series of AZD1222 a s the comparison of neutralising antibody titres post-
boost to a regimen that is shown to be cﬁ{a)ly protective after a primary series. Hence, the matched
historical controls from study D8110COC@)} were appropriately used as a reference arm in analysis of

data from the mRNA cohort. 0

While correlates of protection may ifferent between vaccine platforms, it is notable that heterologous
AZD1222 boosters increased moral responses and showed non-inferiority to a clinically effective
vaccine regimen (AZD1222 series).

It is AstraZeneca’s view these data, in combination with immunogenicity data from D7220C00001,
are sufficient to demdnstratethe benefit of AZD1222 as a heterologous booster dose.

3

Table 1 S oV-2 Anti-spike IgG and Pseudotype Neutralising Antibody
ing a Primary Vaccination Series in the Com-COV Study and
owing a Primary Vaccination Series and an AZD1222 Booster in

\'se COV-BOOST Study

*

&
\ AZD1222/ AZD1222/ BNT162b2 / BNT162h2 /
r AZD1222 AZDI1222 + BNT162b2 BNT162b2 +
AZD1222 AZD1222
(Com-COV) | (COV-BOOST) | (Com-COV) | (COV-BOOST)
"Cov-2 n 105 99 110 97
§ ti-spike GMC (95% CT) 1387 2457 13938 13424
N2G in ELU/mL (1186-1623) (2058-2933) (12358-15719) | (11702-15399)
Pseudotype. n 101 98 102 98
newtalisiie | Gm (95% C1) 61 103 574 950
antibody in NT50 (50-73) (161-231) (475-694) (802-1126)

CL confidence interval; GMC, geometric mean concentration; GMT, geometric mean titre; ELU, ELISA
laboratory unit; IgG, Immunoglobulin G; NTsg, 50% neutralising antibody titre
Derived from: Liu et al 2021 (the Com-COV study) and Munro et al 2021 (the COV-BOOST study)
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Assessment of MAH’s response:

The MAH'’s response followed the same original rationale and further discussed the data from the COV-
BOOST study in support of deviation from the CHMP recommendation.

The MAH also compares the titres reached, 29 days after last vaccination, in participants from @&m-COV
and COV-BOOST, and they conclude that after receiving an homologous AZD1222 booster d % both
spike binding as well as pseudoneutralising antibody responses were numerically high ter the
AZD1222 booster in COV-BOOST than the titres observed in the primary series in Cop1- able 1).
It is however noted, that similar binding antibody titres were observed in subjects ceived two
doses of BNT162b2 as compared to those primed with two doses of BNT162b2 an Qboosted with
AZD1222. Thus, the interpretation of this comparison has to be taken with caution.@eover, it is noted
that a detailed comparison of baseline characteristics of the cohorts Com-COWandNOV-BOOST are not

discussed by the MAH, which adds another complication to interpret the s obtained from this
comparison.
Conclusion: Issue not solved. Further pursued in RSI. @

Safety {

Question 5: Baseline demographics of AZD1222 booste @ps Summary tables comparing
baseline demographic characteristics of the two grou 222/B1222 and VmRNA/B1222)
of Seronegative safety analysis set are missing and éﬂl be provided (similar to
immunogenicity Tables 8 and 9).

Summary of MAH’s Response: \:

The MAH provided table 2 and table 3 of demogr@ and baseline characteristics for the seronegative
safety analysis set. Compared to the seroneg immunogenicity analysis set, results for which were
presented in CSR Section 10.4, the seronegative,safety analysis set only included an additional
25/1271 (1.9%) participants. There are eaningful differences in participant characteristics
between the seronegative immunogenicir&?dlysis set and the seronegative safety analysis set

O

aracteristics for the Seronegative Safety Analysis Set were
information were included and discussed on section 8.2.1 and 8.3

Assessment of MAH's response:

Tables of demographic and baseli
submitted by the MAH. The reI

Conclusion: Point solved Q{

Question 6: Su @of adverse events of special interest: Summary of Annex 16.2.7.4
AESIs should@vided, including only AESIs reported in groups V1222/B1222 and

VmRNA/B1 addition, it should be indicated whether they were considered related to
the vaccine 'or the treatment. The narratives should be provided.

Summa@dAH’s Response:

Th eported a summary and evaluation of AESIs in the V1222/B1222 and VmRNA/B1222
nt groups, summary tables of Annex 16.2.7.4 by treatment group and narratives for the
events.

Among 689 participants that received an AZD1222 booster, there were 17 AESIs reported. Of which, 7
AESIS (4 cases in the V1222/B1222 group and 3 cases in the VmMMRNA/B1222 group) were COVID-19.
All COVID-19 cases were non-serious, mild or moderate, and none were related to study treatment.
These cases provide no evidence that AZD1222 is associated with enhanced respiratory disease.
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The other AESIs reported after AZD1222 booster dose were:

e 3 cases of paraesthesia, all non-serious and mild: 1 considered to be related to study
treatment in the V1222/B1222 group, and 2 considered to be unrelated in the VmRNA/B1222
group (a participant reported tingling of arm along with shoulder pain on Day 49 and a
participant described a sensation of pins and needles in shoulder on Day 20 attributable to
poor ergonomics).

e 1 serious case in the V1222/B1222 group in a participant, who also reported diabetic
neuropathy. The AESI was considered by the investigator to be secondary to poorl
diabetes and unrelated to treatment.

e 1 case of sensory disturbance in the AZD1222/B1222 group that was conside;e e related

to study treatment. \

e 3 cases of thrombocytopenia in the VmRNA/B1222 group that were consider{t be related
study treatment.

e 2 cases of reactive arthritis reported in the VmMRNA/B1222 group: 1 consi d to be related
to study treatment and 1 considered to be unrelated (attributed to a%fection).

Assessment of MAH's response: 0

Summary tables of Annex 16.2.7.4 by treatment group including whet&ey were considered related
to the vaccine or the treatment and narratives for the events were gubmitted by the MAH. The relevant
information was included and discussed on section 8.2.5 and 8.3

Conclusion: Point solved.

Question 7: Safety subgroup data: Safety subgroup a should be summarized and
provided

Summary of MAH’s Response: \

AstraZeneca provided summaries of solicited A QUnsolicited AEs by age group, sex, and
comorbidity for study D7220C00001, for the s€ronegative safety analysis set.

Subgroup data are also available in CSR ion 14 for the full safety analysis set, which included
seropositive participants. Only data fromithe treatment groups receiving a booster dose of AZD1222
are provided; the source tables in CSR ion 14 include data for the AZD2816 treatment groups.

Assessment of MAH's responsb

Tables of solicited and unsoli gy age group, sex, and comorbidity for study D7220C00001 for the

seronegative safety analys were provided by the MAH. The relevant information was included and
discussed on section 8.2.@ 8.3

Conclusion: Point s

Question 8: §u@ry tables of safety parameters Tables summarizing laboratory and
haematologic\ rameters should be provided.

Summa \ H’s Response:

The M mitted a table summarizing results of coagulation and haematology parameters over time
and a r table with a summary of chemistry results over time in study D7220C00001 (the source
ta CSR Section 14 include data for the AZD2816 treatment groups).

Assessment of MAH's response:

The MAH provided tables summarizing laboratory and haematological parameters. However, the tables
provided did not indicate the percentage and total number of participants with normal values,
increased or decreased values of different laboratory and haematological parameters for groups
V1222:B1222 and VmRNA:B1222 as requested by the assessor. Therefore, the MAH should provide
again the tables with the indicated format and a discussion of the observed differences if they are
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present.

Conclusion: Point not solved. Further pursued in RSI

8.1. Major objections

8. Request for supplementary information (RSI) b

Clinical aspects .\%

Efficacy

o

1) The data provided by the MAH are not considered sufficient to sh@“conclusive efficacy

evidence to support de use of Vaxzevria as a booster dose, in adu

years and older, who

were previously vaccinated with a primary series of an authori VID-19 vaccine (either
mRNA or adenoviral-based). The supplementary information t)fveeds to be provided is the
following:

a) A report showing adequate correlation between tﬁ&;seudovirus neutralising and live

*

O

<

b)

c)

*

virus neutralising assays is requested. Immuno igity comparisons were made based
on pseudovirus neutralising antibodies. Thus, ort data showing good correlation of
the pseudovirus neutralising and live virus sing assays should be provided. It is
anticipated that this report would inclu ﬁfrom a set of sera analysed by the two
methods. In particular, the MAH sh I(bcuss the fact the seroresponse rate is very
different for the two assays (96.2%/5 59.7%), and this result questions good
concordance between both assa@Alternatively, results based on the wild type
neutralizing assay could be su d

Various analyses to try explating the failure to meet the key secondary endpoint
(seroresponse). The Key $€condary endpoint regarding the difference in seroresponse
rates (when using the p§eudoneutralization assay - Wuhan strain) was not met for any
of the two groups (pr;aﬁusly vaccinated with two doses of either mRNA or AZD1222
vaccine) that recm n AZD1222 booster. Importantly, these differences are also
shown when data binding antibodies are analysed. In fact, after two doses of
AZD1222, ser@ version rates were 98.8% (Table 14.2.7.1) whereas the
seroconversion, rates were only 68.2% for the V1222/B1222 group and 36.7% for the
VmRNA/BQ group (Table 19 from the interim CSR). The MAH should discuss on the
possibility that only a few number of high-responders to the booster vaccine are driving
compti with the non-inferiority of the primary endpoint based on the ratio of GMTs
(s %%estions raised as OCs). In this regard, reverse distribution cumulative curves,
U@ and after the booster dose should be provided. Moreover, taking into account that

oster) were below the LLoQ in approximately 75% of participants of the AZD1222
cohort and in 14% of participants in the mRNA cohort, the MAH is asked to determine
the seroresponse rate in these subgroups in order to shed light on the booster effect of
AZD1222.
Justification for not following the CHMP recommendation on the immunogenicity analysis
to allow use of AZD122 as booster for those previously vaccinated with an mRNA vaccine.
The MAH did not follow the recommendation made by the CHMP on the comparisons to
be made to support a claim for AZD1222 to be used to boost the response in persons
previously vaccinated with COVID-19 mRNA vaccines. Instead, the MAH compared the
response following AZD1222 booster to the historical control group that received two
doses of AZD1222. The validity of this approach is questioned in that reaching the

( han baseline neutralising antibody titres (measured before administration of the
\ o
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primary endpoint is not a demanding requirement, considering that the baseline GMT of
the VmRNA/B1222 group was 197 (95% CI 179-271)] which was quite close to the GMT
reached after primary vaccination in subjects from the historical control group [242 (95%
CI 224-262)]. Moreover, the fact that only 43% of the boosted subjects seroconverted,
questions the claim that AZD1222 can be used to boost subjects that received @mary
vaccination with an mRNA vaccine. The MAH is asked to comment. @

8.2. Other concerns {
Clinical aspects O
Efficacy &
2) In the document submitted to EMA by the MAH seeking advice on SwiChing to use an historical
control as the comparator arm for the previously vaccinated fr, ent groups it was stated:
“The inclusion/exclusion criteria of D7220C00001 and D81 140C00001 are similar, and the data
will not be confounded by dosing interval and the do el, unlike the AZD1222 studies

3)

4)

conducted by University of Oxford which included subje 0 were vaccinated with 2 doses at
various intervals (4 weeks to 16 weeks) and a subserticipants who were administered a
low dose of AZD1222. [...] Given that the dosing %@ n the previously vaccinated group in
the D7220C00001 study is 4 weeks, using datag studies with longer dosing interval is not
appropriate in a trial designed to evaluate n% iority.”

In our understanding this text stated that the dosing interval (for the primary series of AZD1222)
in the previously vaccinated group from t7220C00001 was going to be the same as in trial
D8110C00001, which used an interva@ weeks. However, according to the data submitted
by the MAH, the dosing interval in thévpreviously AZD1222- vaccinated group in the study
D7220C00001 varied from 25 to ys with a median of 59 days. The same situation applies
to the previously vaccinated mRNA Jcohort (the interval between first and second dose ranged
from 21 to 86 days with a qun of 70 days). Moreover, as indicated above, the MAH stated
that “using data from stud@| longer dosing interval is not appropriate in a trial designed to
evaluate non-inferiorityz ntence that questions the approach followed for the comparisons
made in this variatio ation. The MAH is asked to comment on these statements.

Regarding the COQ boosted with AZD1222, there is a wide time interval between first and
second doses\ge question 2), and also between second and booster dose (for the AZD 1222

cohort: 74 days with a median of 269 days; and for the mRNA cohort: 73 to 213 days
with a m f 123 days). The MAH is asked to carry out a subgroup analysis to determine the
impact e dose interval in primary vaccination as well as the time interval from second to

se on the GMT and seroresponse rates reached.

bo‘os r
N

AH states that: “Following a blinded review of protocol deviations related to the timing of

@ses, it was decided that only participants with intervals of < 70 days from second dose to
0

5)

oster dose ... would be excluded from the immunogenicity analysis sets.” Considering that
usually for vaccines, booster doses are administered at 3-6 months after last vaccination, the
MAH should provide the rationale for including participants with less than 90 days from second
dose to booster dose in the analysis.

In total there were 13 seronegative participants who received the booster dose > 70 days but <
90 days after their second dose, who were included in the Seronegative Immunogenicity Analysis
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Set. The MAH is asked to clarify whether these 13 subjects received a booster dose of AZD1222
or AZD2816.

6) Based on the precision of the assay for detection of S-binding antibodies (Multiplexed ECL
Method for the Detection of SARS-CoV-2 S) against the Wuhan strain, the MAH isbed to

discuss the reliability of the data on seroconversion rate (based on a >2-fold increas@ ssess

the seroconversion rate achieved by the AZD1222 booster. If the MAH consid hat the
reliability is adequate, the MAH is asked to provide a Table with the percentage of esponders
(=2-fold) against the Wuhan strain in the cohorts boosted with AZD122 and ca(mte accordingly
the serosresponse rate as compared to the historical control group. O

NG

7) In Tables 14 and 15 (interim CSR) it is indicated under superscript that baseline titre for
reference cohort: “For historical control, values at Day 29 after t iLst dose of the primary
series (ie, prior to administration of the second dose of the pri y JBeries)”. It is understood
that this is a mistake and that the MAH is referring to values rfbose 1. The MAH is asked to
clarify.

8) InTable 15 from interim CSR, the baseline data for the Re@wce group (historical control group)
are different from those sated in Table 14 for this sa up. Itis understood that the correct
ones are those from Table 14. The MAH is asked t

9) The MAH should provide a comparative table t@atients previously vaccinated with two doses
of AZD1222 from the study D8110C00001 (histdrical control group) and the patients recruited
in this study (V1222/B1222 and VmRNA/ ) with the standardised differences of the baseline
characteristics for each groups of inte .. The p-values should also be provided but only for
exploratory purposes. e

10) The MAH is asked to present a@e comparing the differences in baseline and demographic
characteristics between the subjects incorporated in the historical group from trial D8110C00001
and the subjects excluded e historical group of the same trial. Additionally, another table
with their standardised di ces (including their p-values) should be provided.

MAH is asked to e Tables with baseline and demographic characteristics (similar to Tables
8 and 9 frowe terim CSR) with three columns corresponding to the V1222/B1222,
VmRNA/B1 ahd the historical control groups in order to assess the good match of the
AZD1222 ed cohorts with the historical control group. In case differences are found
betwee e historical control group and the two other cohorts (V1222/B1222 and
Vn;lR /B®222), the MAH is asked to discuss their impact in regard to the primary and key

COK Yy immunogenicity analysis.

11) The MAH provides E &Je (Table 11) with few details regarding the historical control group. The

1@ MAH is asked to justify the proposed text in the SmPC that states “the third dose should be

ministered at least 3 months after completing the primary vaccination course” considering
that the median time since second primary vaccination was 9 months in the AZD1222 cohort
(range: 2.5 months to > 1 year), and 4 months in the mRNA cohort (range: 2.5 to 7 months).

Safety

13) Considering that there were differences in reactogenicity profile of AZD1222 booster dose
between participants previously vaccinated with AZD1222 or mRNA vaccine by age and gender,
the imbalance observed in demographic and baseline characteristics regarding age, gender and,

Type II variation assessment report
EMA/351687/2022 Page 94/131



also, the dose interval (between the booster dose and previous vaccination) between the cohorts
may mask the observed reactogenicity differences between the two groups in the overall
population. The MAH should explain and justify if the imbalance in demographic and baseline
characteristics observed between the two groups could contribute to the difference observed in

the safety profile between two cohorts. b

14) The incidence of Grade 3 solicited AEs was much higher in mRNA cohort (12.@than in
AZD1222 cohort (1.5%), mainly due to the higher incidence of solicited grade temic AEs
observed in the mRNA cohort (11.1% vs 1.2%). The severity of solicited %s::bmic AEs after
AZD1222 booster dose in mRNA cohort seemed to be higher than the prim cination series
with AZD1222. The MAH should explain whether people previously vacci with mRNA who
would receive a booster dose of AZD1222, could have an increased erity of reactogenicity
comparing people naive or previously vaccinated with AZD1222.

15) An assessment of the incidences of solicited AEs after the how@ous or heterologous booster
compared with AEs reported after primary AZD1222 vaccinfgn ould be provided.

16) The incidence of vaccination site lymphadenopathy in tI@kNA cohort was higher (frequency
as “common”) than the incidence included in the currmPC as “uncommon”. The MAH should
discuss whether people previously vaccinated with ho would receive a booster dose of
AZD1222, could have an increased risk of vacci Qte lymphadenopathy.

17) Two AEs of increased Fibrin D-dimer conside as related to AZD1222 booster dose were
observed in the mRNA cohort (0.7%) cod to zero in the AZD1222 cohort. The MAH should
discuss these findings and justify whe Of not an increase of elevated Fibrin D-dimer should
be included in the SmPC for this popuﬁ group.

18) There was no imbalance in thg incidence of MAAEs after AZD1222 booster dose between
AZD1222 and mRNA cohorts@o new safety signal was observed. However, the MAH has not
reported on the evaluatim he relationship between the MAAEs and the investigational
vaccine. This analysis s e submitted.

19) Regarding laboratory, @haematological parameters, the MAH should provide the tables
indicating the perc*@e and total number of participants with normal values, increased or

decreased values ferent laboratory and haematological parameters for groups V1222:B1222

and VmRNA: 22.

20) Conside@trial D7220C00001 only recruited subjects > 30 yoa the MAH is asked to justify

requesting,a booster indication from 18 yoa. The risk of TTS in this population should also be
takenfintovaccount.
L 4

O
&
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9. Assessment of the responses to the request for
supplementary information

9.1. Major objections

Clinical aspects @b
Efficacy 3 \%

Question 1a: Correlation between pseudovirus and live virus neutralising a&s

and live virus
e " made based on

A report showing adequate correlation between the pseudovirus neutr
neutralising assays is requested. Immunogenicity comparisons
pseudovirus neutralising antibodies. Thus, a report data showin correlation of the
pseudovirus neutralising and live virus neutralising assays be provided. It is
anticipated that this report would include data from a set cfgra analysed by the two
methods. In particular, the MAH should discuss the fact the sesoresponse rate is very different
for the two assays (96.8% vs 59.7%), and this result que s good concordance between
both assays. Alternatively, results based on the wild neutralizing assay could be

submitted. q

Summary of MAH’s Response:

Results for a wild type neutralising assay based on @ from study D7220C00001 participants are
now available and further demonstrate the correlation between the pseudoneutralisation and live virus
neutralisation assays against Wuhan-Hu-1 straiQe results are reported below. But first, to fully
address CHMP's concerns, the other 2 compon the request (for a report and for an explanation of
the difference in assay results described in th& [96.8% vs. 59.7%]) are discussed.

Previously reported correlation analyses K-I

Folegatti et al, 2020 reported on the @rdance between nAbs as determined by the pseudovirus assay
and live neutralisation assay fb Wuhan-Hu-1 strain. AstraZeneca subsequently assessed
concordance for the Beta varian eported the results in its 27 October 2021 Briefing Document.

Seroreponse rates quoted indhe P

Regarding the serorespo@stes for both live and pseudovirus neutralisation assays quoted in the
D7220C00001 ClinicahStudy*®Protocol (96.8% and 59.7%) these were obtained from historical data
collected in the pool ord studies (COV001, COV002, COV003, and COV005). Notably, there was no
overlap in the subj that contributed to these analyses. It is possible that with different assay
summaries fr arate subgroups, in addition to between subject variability and other prognostic
factors know&ause differences in immunogenicity (such as age and baseline comorbitities), may
make th s rted seroresponse rates not comparable. Seroresponse rates from the pooled Oxford
studies @ included in Section 9.2 of the D7220C00001 CSP as estimates to support power calculations
and \A@ﬂot intended as evidence of any correlation between assays.

relation analysis

AstraZeneca has now completed an analysis of concordance between the live virus neutralisation and
pseudoneutralisation assays in a population of participants boosted with AZD1222. Data from the
D7220C00001 study, summarised in Table 1, further demonstrate the correlation between the
pseudoneutralisation and live virus neutralisation assays against Wuhan-Hu-1 strain. This new analysis
was performed on live virus neutralisation assay data using serum samples from a subset of study
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D7220C00001 that only became available after the interim database lock of 17 November 2021. The
subset was chosen from the first 200 participants enrolled in each of the previously vaccinated with
AZD1222 (ie, V1222) and previously vaccinated with an mRNA vaccine (ie, VmRNA) cohorts who were
seronegative at baseline. The geometric mean fold rises among participants who had data for both assays
were very similar in the V1222/B1222 and VmRNA/B1222 groups (live vs. neutralising assay mRs of
13.17 vs. 10.64 and 2.45 vs. 3.03 for the V1222 and VmRNA cohorts, respectively), a the
seroresponse rates (live vs. neutralising assay seroresponse of 83.5% vs. 81.3% and 31.(@5. 39.3,
respectively). This suggests that, within the same participants, concordance between assays is
quite high.

In addition, these two assays were determined to be well correlated when comparin@ntitative results,
with a Spearman rank correlation coefficient of 0.66 in both treatment S. Spearman rank
correlations represent the more conservative estimate of correlation but K\An( require a normality
assumption regarding the distribution of the residuals. Overall, these datag very similar responses
as the pseudovirus neutralisation assay and further support the use o seudovirus neutralisation
assay for the assessment of nAb responses to AZD1222 vaccination. }@

Table 1 Correlation of live neutralisation and pseud glisation assays against
Wuhan-Hu-1 at Day 29 (Seronegative im icity analysis set)
Statistic V1222/B1222 N VIMRNA/B1222
Live Pseudoneutralisation Li‘&e?tralisaﬁon Pseundoneutralisation
neutralisation assay O assay assay
assay \\
n 92 92 TN 39 89
GMT 1999.01 265.15 V 4816.72 1106.31
95% CI (1666.65. 2397.64) (212.86. SQB (4171.92. 5561.18) (915.16. 1337.39)
GMFR 13.17 0.64 245 3.03
95% C1 (10.41. 16.67) ((13)13.94) (1.98, 3.03) (2.36.3.89)
Seroresponse 83.5(76/91) 0?(73 / 96) 31.0(27/87) 39.3 (35/89)
% (n/N) 1
95% CI (74.3. 90.5) (72.0. 88.5) (21.5.41.9) (29.1. 50.3)
Correlation .66 0.66
coefficient?® (
95% CI Q (0.53.0.76) (0.53.0.76)
: Spearman Rankorrelatiofyis used as the normal distribution assumption was rejected.
Titre values measure low the lower limit of quantification (58 for live neutralisation. 40 for
pseudoneurtralisatio jimputed to a value that is half of the lower limit. Titre values measured as above upper

limit value. ,,
GMT is calc x s the antilogarithm transformation of the mean of the log-transformed titre.
Fisher's z r@ mation is used to derive the confidence interval.
1Gesififerval; GMT geometric mean titre; n Number of subjects who have both live neutralisation and

Clc ﬁx
pseu italisation titre data at Day 29.
Sour endix E, [EMT Tables 12.1.1 and 21.2.1.1

<

Assessment of MAH’s response:

limit of quantiﬁﬁ 2.800 for live neufralisation. 787.339 for pseudoneutralisation) are imputed at the upper

The MAH has clarified that the seroresponse rates for the live and pseudovirus neutralisation assays
quoted in the D7220C00001 Clinical Study Protocol (96.8% and 59.7%, respectively) were not obtained
using the same set of sera, and therefore they are not indicative of a lack of correlation of the two
assays. This is agreed by the Assessors.
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The MAH has now provided new data from an analysis of concordance between the live virus
neutralisation and pseudoneutralisation assays for the Wuhan strain in a population of participants
boosted with AZD1222 from trial D7220C00001. The data show good agreement of the two assays in
terms of geometric mean fold rises and seroresponse rates. Moreover, when comparing quantitative
results, the Spearman rank correlation coefficient was of 0.66 in both treatment groups. Thigfigure,
although not close to an optimal value of 0.9, it is considered to show an adequate correlatio e two
assays with regard to the Wuhan strain. @

In conclusion, the data provided show adequate correlation of the results obtained by @seudovirus
neutralisation assay and the live virus neutralisation assay. Thus, the use off{the pseudovirus
neutralisation assay in the trial D7220C00001 for the assessment of nAb resm@s after AZD1222

booster is considered justified. Q

Conclusion: Point solved 0

Question 1b: Seroresponse rate Kh

Various analyses to try explaining the failure to mzl e key secondary endpoint
(seroresponse). The Key secondary endpoint regardin ifference in seroresponse rates
(when using the pseudoneutralization assay - Wuhan 3@) was not met for any of the two
groups (previously vaccinated with two doses of €ither mRNA or AZD1222 vaccine) that
received an AZD1222 booster. Importantly, these Qrences are also shown when data from
binding antibodies are analysed. In fact, after t oses of AZD1222, seroconversion rates
were 98.8% (Table 14.2.7.1) whereas the oconversion rates were only 68.2% for the
V1222/B1222 group and 36.7% for the Vr@A/Blzzz group (Table 19 from the interim
CSR). The MAH should discuss on the possibitity that only a few number of high-responders
to the booster vaccine are driving co iance with the non-inferiority of the primary endpoint
based on the ratio of GMTs (see uestions raised as OCs). In this regard, reverse
distribution cumulative curves, t‘ and after the booster dose should be provided.
Moreover, taking into accoun Iéluhan baseline neutralising antibody titres (measured
before administration of the.@ster) were below the LLoQ in approximately 75% of
participants of the AZD122 ort and in 14% of participants in the mRNA cohort, the MAH
is asked to determine the Serofesponse rate in these subgroups in order to shed light on the

booster effect of AZDIQ
Summary of MAH’sto e:
AstraZeneca consid@‘nat the antibody GMTs in study D7220C00001 post booster dose, despite not

attaining a 2.4- increase, reached levels that provide increased protection. Further, an analysis
excluding hig & onders has shown that these higher titres were not overly influenced by a small
number ofehigh-pesponding study participants.

B
Serores

A c@onse of at least 4-fold increase in antibody titres is considered a relevant outcome in a vaccine-
i pulation in which baseline antibody levels are low or non-existent. AstraZeneca has postulated
in previously vaccinated individuals, with higher baseline antibodies, a < 4-fold rise in antibodies
post booster dose may still be sufficient to reach a level considered to provide increased protection.
AstraZeneca considers that the data from study D7220C00001 support this conclusion, with the immune
responses induced by a booster dose of AZD1222 meeting or exceeding those elicited by the primary
series against Wuhan-Hu-1 strain.
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High responders

To address CHMP’s concerns, the impact of high-responding study participants was investigated by
multiple modalities, ie, histograms, applying Cook’s distance, and reverse cumulative distribution curves.

As shown in Figure 1, the data for antibody titres follows a log-normal distribution of GMT a days
after baseline and do not show evidence of high responders skewing the distribution. If high- ders
were driving the non-inferiority of GMT, a bimodal distribution would be expected, which isyfiol evident
in the data. Furthermore, this same figure illustrates that baseline titres are considega wer in our
historical control population, which demonstrates why a higher seroresponse is seen,ij Ns population.
Moreover, these data demonstrate that participants with a previous mRNA vaccine higher baseline
titres, showing why a low seroresponse (36.7%) is seen in this population. Qd

Figure 1 Histograms of log; titres for Wuhan-Hu-1 spike protein binding for historical corftko d participants
boosted with AZD1222 (Seronegative Inmunogenicity Analysis Set)

Treatment: FV1222(4) y 4
40 -
o —l J “ l ke L
0 —al - W— ‘{
Treatment: V122281222
104
Treatment: Vml]

Percent

Log2 Titers

| ine ;ay 29 Post Booster/Day 29 Post Dose 2|

Titre values measured as below LLoQ (previously vagen 7 historical controls = 33) are imputed to a value that 1s half of the LLoQ. Titre values
measured as above ULoQ (previously vaccinated = @ D00 historical controls = 2,000.000) are imputed at the ULoQ value

Historical control participants, ie, HV1222(4). e d from those who had baseline and Day 29 post dose 2 psendo neutralisation data.
B. booster vaccination; H. Historical Coutmls,.@_owﬁ lumit of quantification: ULoQ). Upper linmt of quantification; V. primary vaccmation
Source: Appendix F. IEMT Figure 13.1 A
sensitivity analysis was p d that removed high responders exceeding a Cook’s distance of > 4/n.
The GMT ratio was marginaly decreased in this analysis: to 0.96 (0.86, 1.07) from 1.03 (0.92, 1.15) for
the V1222/B1222 grc;uxnd to 2.97 (2.69, 3.29) from 3.08 (2.78, 3.41) for the VmRNA/B1222 group.
However, non-infer would still have been met if these participants were removed and, therefore,

the overall cor}cl@u on immunogenicity remain unchanged.

approxi % of V1222 participants are < LLOQ at baseline, nearly all participants have increases
in nAb t post boost, and responses are log normal in distribution as well as having overlapping
distri with historic controls. Notably, for historic controls 100% of the V1222 participants had a
i Ab titre < LLOQ. For VmRNA groups, a much lower proportion of participants are < LLOQ at
ine, but nAb titres are increased in nearly all participants post booster, with a notable shift in the
curves seen post booster as compared to the baseline values.

In addition, Shquested reverse cumulative distribution curves (Figure 2 and 3) show that while
LA
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Figure 2 Reverse cumulative distribution plot of Wuhan-Hu-1 pseudoneutralising antibodies for participants
previously vaccinated with AZD1222 and historical controls (Seronegative IImmunogenicity Analysis Set)
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Titre values measured as below LLoQ (40) are imputed to a value that is half of the LLoQ. Titre values measured as above ULoQ (787.330) are impuw%

ULoQ value.
Historical control participants. i.e.. HV1222(4). are selected from those who had baseline and Day 29 post dose 2 pseudo neutralisation data

LLoQ Lower limit of quantification: ULoQ Upper limit of quantification; V primary vaccination: B booster vaccination; H Historical Controls.
Source: Appendix F. Figure 18211 @

Figure 3 Reverse cumulative distribution plot of Wuhan-Hu-1 pseudoneutralising antibodies fm%cipams
previously vaccinated with a mRNA vaccine (Seronegative Inmunogenicity Analysi )
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Source: Appendix F. Figure 182.2.1

Titre values measured as below LLoQ (40) are umputed to Qﬂ 15 half of the LLoQ. Titre values measured as above ULoQ (787.339) are imputed at the

ation; V primary vaccmation; B booster vaccination; H Historical Controls.

Participants with antibodieQLLOO

The seroresponse W\for pseudoneutralising antibodies after a booster dose of AZD1222 were
evaluated in partjei s with baseline nAb titres < LLOQ. For both the V1222 and VmRNA groups, a
higher rate of*® esponse was observed in participants with baseline nAb titres < LLOQ than in the
overall popu ti (Table 2). These data further emphasize that the seroresponse rate differences
achieve \ booster dose are heavily influenced by the GMT at baseline. Importantly, while
seroresp rates were higher in those with baseline nAb titres < LLOQ, GMTs at Day 29 were higher
in the all population. This further demonstrates that high-responders were not driving non-inferiority
for rimary endpoint. While those with baseline nAb titres < LLOQ were most likely to achieve

esponse of > 4-fold rise from baseline, those with higher baseline nAb titres also experienced a
boost in GMTs to a level considered to provide increased protection.
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Table 2

Summary of Psendoneutralising Antibody GMT and GMFR in
Participants Previously Vaccinated with AZD1222 — Overall and
Participants with Baseline nAb <= LLOQ (Seronegative

Bazeline Day 15 Diay 29
Siatistic GMT |  Fold rise GMT Fold rise
Overall Population: V122281222 (Wuhan-Hu-1) N=342
n 342 332 332 327 327
GMT 3764 22960 6.06 243.50 6.54
95% CI 3305 42.87 108.76, 265.44 517, 7.0 2261, 27888 5.60, 7463
Seroresponze % 61.4 (204 / 332) 66.1 (2
(ot/N)
Baseline nAb = LLOGQ: V1222/B1222 (Wuhan-Hu-1) N=257 ~
n 257 248 248 247
GMT 20000 18584 9.29 205.12
95% CI MNE.NE 156,90, 220,14 784, 11.1 173,87, 13790 69, 11.86
Seroresponse % 76.2 (189 / 248) { 81.4 (201 / 247)
(@) )
Overall Population: VeaRNA/B1X12 (Wohan-Hu-1) N=104
n 94 274 74 278
GMT 26071 BE2.42 3.28 02925 3.77
5% CIL 23056, 315.50 | 76056, D66.49 E.M\ 01833, 3.26,437
113358
Seroresponse % 35.4 (97 /274) 432 (120 278)
w Q
Bascline nAb < LLOG: VmRNA/B1222 (Wuhan-Ha-1) L
n 41 32 38 37 37
GMT 20000 4422 4 221 54248 1712
95% CI NE,ME 270,14, 5 1306 3503 | 37406, TB6.T1 18.70, 3934
Seroresponze % . | B68(33/38) 973 (36/37)
(o N¥)
n 15 the number of seroresponders.
B N iz the sumber of subjects with measurement and an asseszment at the given time point.
Seroresponse is defined as a >= 4- baseline.
GMT is calculated as the antilogard transformation of the mean of the log-trancformed titre.

Two-sided 95% (or one-saded 9,

Clopper-Pearson method,

B12212, Participants receiv

vaccine; V1222, P

Source: Tables . N and see Appendix E, IEMT Table 19.2.1.1

9

Conclus

percentages of 0% or 100%) Cls for percentages are presented using

third dose booster of AZD1 222, Cl, Confidence mterval, GMT, Geometric mean
ification; n, Number of subjects in analysis; N, Number of subjects per

le; VmRNA, Participants previcusly vaccinated with 2 doses of an mRINA
previcusly vaccinated with 2 doses of AZD1222

In t@ these data show that GMTs and corresponding GMT ratios were not overly influenced by a

mber of high-responding study participants and indeed reflect the ability of an AZD1222 boost
unteract the effects of waning immunogenicity after primary series vaccination. Moreover, these
analyses further confirm that lower seroresponse rates observed post booster as compared to primary
series vaccination are reflective of higher baseline titres rather than an abnormal distribution of
immunological responses within boosted study participants.

to
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Assessment of MAH's response:

The MAH has provided the additional analyses requested. In particular, the MAH provided histograms
[(showing the percentage of subjects reaching different antibody titres (pre- and post- booste
reverse cumulative distribution curves (RCDC) of pseudoneutralising antibodies (pre- and post
doses), and a specific analysis of the booster responses in participants with antibody titres -booster
bellow the LLOQ. In most cases, data are provided based both in terms of pseudovirus n
antibodies and S-protein binding antibodies. '\

1222 cohorts
the other
subjects that

Overall, the histogram data and the RCDCs for both the V1222/B1222 and the V
do not indicate that there are two different subpopulations, one of high respond
responding poorly to the booster dose. Rather, the data suggest that most of

received a booster dose experienced an increased in nAb titres. %

It is noted that the RCDCs (based on Wuhan pseudoneutralising antibodi the cohorts
V1222/B1222 and the historical control group (HV1222)(HCG) (Figure actically overlap, a result
that agrees well with the GMTR of 1.03 (95%CI 0.97-1.14) observﬂfor these two cohorts. These data
indicate, as already mentioned in the previous assessment repor@| the AZD1222 booster dose
restores in the AZD1222 previously vaccinated cohort the titr ed after a primary vaccination
series of AZD1222. Q

For both the V1222 and VmRNA groups, at day 29 after QZZ booster, a higher rate of
seroresponse (81.4% and 97.3%, respectively) was Qd in participants with baseline nAb titres <
LLOQ than in the overall population [66.1% (V1222) and43.2% (VmRNA)] (Table 2). It is noted that
in the HCG, the seroresponse rate after primary \@wtion was 84.1%. Thus, the submitted
dataindicate that AZD1222 injection strongly b S the immune response in subjects from the VmRNA
and V1222 groups with titres bellow the LLOQQ lower seroresponse observed in the overall
population from both groups is then a cor@ence of the difficulty of achieving a = 4-fold rise in nAb
titres in subjects with high titres before gecaiving the booster dose.

In conclusion, the data provided de indicate that meeting the primary endpoint (based on GMTs
ratio) for both the V1222/B1222 a @ RNA/B1222 were due to a small humber of high-responding
study participants. Rather, the indicate that most of the subjects increased the nAb titres after
the AZD1222 booster, although Hfgh seroconversion rates were observed in subjects with pre-booster
titres below the LLOQ sin s more difficult to achieve seroresponse of = 4-fold rise from baseline
in subjects with high\pr&ster titres. This is a general observation made also for many other
vaccines.

The MAH is aske sider including data on the seroresponse rate achieved after a booster dose in
the SmPC. 0\

Conclusio&éout Solved.

Q s@dlc: Non-inferiority comparisons for boosting of mRNA vaccinated participants

fication for not following the CHMP recommendation on the immunogenicity analysis to
allow use of AZD1222 as booster for those previously vaccinated with an mRNA vaccine. The
MAH did not follow the recommendation made by the CHMP on the comparisons to be made
to support a claim for AZD1222 to be used to boost the response in persons previously
vaccinated with COVID-19 mRNA vaccines. Instead, the MAH compared the response
following AZD1222 booster to the historical control group that received two doses of
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AZD1222. The validity of this approach is questioned in that reaching the primary endpoint is
not a demanding requirement, considering that the baseline GMT of the VmRNA/B1222 group
was 197 (95% CI 179-271)] which was quite close to the GMT reached after primary
vaccination in subjects from the historical control group [242 (95% CI 224-262)]. Moreover,
the fact that only 43% of the boosted subjects seroconverted, questions the clbthat
AZD1222 can be used to boost subjects that received a primary vaccination with RNA
vaccine. The MAH is asked to comment.

Summary of MAH’s Response: '\

AstraZeneca was unable to follow the CHMPs recommendation regarding an r@ primary series
treatment group. It was not possible to access serum samples for the VmRNA recruited to the
trial in order to assess immunogenicity at Day 29 following a primary series. N as'it possible to access
mRNA vaccine for administration to a vaccine-naive cohort within the study

Qer neutralising antibodies

It is acknowledged that the previously mRNA vaccinated participants h

at baseline than the previously AZD1222 vaccinated participants (eg, Gm 198 vs 38 for nAbs against
Wuhan-Hu-1). Despite this relatively high baseline level, a boosteﬁAZDlZZZ in VmRNA participants
resulted in a 3.77-fold increase to a GMT of 747, comparedto a G 249 reached in the V1222 cohort.
Both these levels exceeded the value associated with clini Wctection following primary series
vaccination (ie, GMT 174.8 [159.7, 191.2]; Table 33 in Mo& 3, dated 25 February 2021, eCTD sq
18).

Further, while overall in the mRNA cohort there wa Q—fold increase in GMTs, in participants with
lower baseline nAbs there was a greater increase ims (as discussed in the response to Query 1b
above). In mRNA cohort participants with nAbs Q at baseline, there was a 27.12-fold increase in
GMTs to 542.5 and 97.3% seroresponse. In su , while higher baseline GMTs impede the ability to
demonstrate seroresponse, participants withﬁ low and high baseline GMTs experience a booster
response to levels associated with clinicawction, with the magnitude of the response being greater
in those with lower baseline levels. (J

-~

Assessment of MAH’s response

The MAH acknowledges that it hafollowed the CHMP advice to compare the immune response of
the VmMRNA/B1222 group to an A primary series treatment group. The MAH indicates that it was
not possible to access seru mples for the VmMRNA cohort nor was it possible to access mRNA
vaccine for administratio vaccine-naive cohort within the study.

On the other hand, th&WMAH notes that a booster of AZD1222 in VmRNA participants resulted in a
3.77-fold increase tﬁMT of 747, with this level exceeding the value associated with clinical
protection followi ary series vaccination (ie, GMT 174.8 [159.7, 191.2]. Moreover, as noted in
the response &&/ 1b (above), in mMRNA cohort participants with nAbs < LLOQ at baseline, there
was a 27.;2-@increase in GMTs to 542.5 and 97.3% seroresponse (Table 2).

Taking ir@ount all these observations (in particular the figure of 3.08 of the GMTR -VmRNA/B1222
vs HC the high seroresponse rate in participants with nAbs < LLOQ at baseline), it is considered
th proach followed by the MAH would support the use of AZD1222 as heterologous boost in

ct that received a primary vaccination series with an mRNA vaccine authorized in the EU. It is
notéd, however, that the clinical data supporting this heterologous booster should be clearly stated in
the SmPC.

Conclusion: Point solved.

Conclusion
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XlOverall conclusion and impact on benefit-risk balance has/have been updated accordingly

9.2. Other concerns

Clinical aspects t

Question 2: Dosing interval of historical control group compared with booster grc@

In the document submitted to EMA by the MAH seeking advice on swit '@o use an
historical control as the comparator arm for the previously vaccinated treatmeént groups it
was stated: “"The inclusion/exclusion criteria of D7220C00001 and D8110 1 are similar,
and the data will not be confounded by dosing interval and the dose le e the AZD1222
studies conducted by University of Oxford which included subjects ere vaccinated with
2 doses at various intervals (4 weeks to 16 weeks) and a subsetv%ticipants who were
administered a low dose of AZD1222, [...] Given that the dosin ~&rval in the previously
vaccinated group in the D7220C00001 study is 4 weeks, using %from studies with longer
dosing interval is not appropriate in a trial designed to evalt§a non-inferiority.”

In our understanding this text stated that the dosing i@ al (for the primary series of
AZD1222) in the previously vaccinated group from tri 20C00001 was going to be the
same as in trial D8110C00001, which used an interv %eeks. However, according to the
data submitted by the MAH, the dosing interval in thepreviously AZD1222- vaccinated group
in the study D7220C00001 varied from 25 to ls with a median of 59 days. The same
situation applies to the previously vaccinated NA cohort (the interval between first and

second dose ranged from 21 to 86 days wi median of 70 days). Moreover, as indicated
above, the MAH stated that “using data studies with longer dosing interval is not
appropriate in a trial designed to evalu on-inferiority”, a sentence that questions the

approach followed for the comparisoKn)ade in this variation application. The MAH is asked
to comment on these statements. (

Summary of MAH’s Response:

The statements regarding the siies of inclusion/exclusion criteria for studies D7220C0001 and
D8110C00001 were intended Qpply to comparisons of the control cohort (ie, the vaccine-naive
population in D7220C00001awhich was proposed to be replaced as the control cohort by a matched
population from study DQ 0001). In this respect, the 4-week dosing interval in D8110C00001
matched with the plaw ing interval for the primary series control cohort in D7220C00001.

It was not expectewt the primary series dosing interval for the booster cohorts in D7220C00001
would match wi control cohort. As originally designed, the vaccine-naive control cohort in
D7220C00001* Q receive primary series doses at a 4-week interval. Conversely, as per inclusion
criterion 8‘t pseviously-vaccinated cohort in D7220C00001 was to have received 2 doses of AZD1222
or mRNAb‘ at a 4- to 12-week dosing interval or 2 doses of BNT162b2 at a 3- to 12-week dosing

interval e with dosing authorisations/recommendations in the countries where the D7220C00001

study@conducted.
%ision to use data from study D8110C00001 for the historical control group was informed by many
facter

s beyond primary series dosing interval. These included broad similarities in inclusion/exclusion
criteria between the studies as well as a large proportion of elderly participants in study D8110C00001
(whereas the University of Oxford studies included few elderly participants with available
pseudoneutralising antibody data).

Importantly, the differences in primary series vaccination interval have not confounded the results.
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Sensitivity analysis of immunogenicity including model term for interval between the 2 primary series
doses confirm the results of the primary analysis (full results were previously provided in a
Supplementary Sensitivity Analyses of Study D7220C00001 Interim Results dated 24 February 2022).
As noted in the response to Query 3, below, a trend of higher immunogenicity with shorter primary
series intervals was observed (Table 4 and Table 5). Consequently, the use of this historical co | data
set led to a more stringent criteria for demonstrating non-inferiority.

Assessment of MAH's response: N %2

The explanation provided by the MAH is considered satisfactory.

Conclusion: Point solved. O
Question 3: Sub-group immunogenicity by primary vaccination a ster dose intervals

Regarding the cohorts boosted with AZD1222, there is a wide ti@nterval between first and
second doses (see question 2), and also between second andybooster dose (for the AZD1222
cohort: 74 to 379 days with a median of 269 days; and for tnRNA cohort: 73 to 213 days
with a median of 123 days). The MAH is asked to carry ubgroup analysis to determine
the impact of the dose interval in primary vaccination a@ as the time interval from second
to booster dose on the GMT and seroresponse rates@ .

Summary of MAH’s Response: \O

Table 4 and Table 5 present immunogenicity data by primary series dose interval. While these results
show the greatest fold rise in pseudoneutralisin ibody titres against Wuhan-Hu-1 and Beta after
AZD1222 booster dose were among particip?with an interval of less than 6 weeks for both the
AZD1222- and mRNA-vaccinated participants, these results reflect the lower baseline GMTs observed in
this interval.

Table 6 and Table 7 present immuno y data by booster dose interval. These tables show that a

booster dose of AZD1222 increa doneutralising antibody titres against Wuhan-Hu-1 and Beta

across all booster intervals thou% expected, the fold-rise was lower the participants with higher

baseline GMTs (ie, the 3-6 mon st-primary series groups). The GMTs against the Wuhan-Hu-1 strain

reached levels considered to¥provide protection for all treatment intervals (ie, V1222 cohort: 188.89,

310.38, 273.14 for the Q-Q, and > 9 month intervals, respectively; VmMRNA cohort: 723.14 and
6- onth intervals, respectively).

1198.46 for the < 6 K

Overall, itis Astrazwﬁ view that the dosing interval between primary series and booster is a greater

contributor to po ter immunogenicity than the primary series interval itself. For a justification of

AstraZeneca’s’X sal for setting the time between primary series and booster vaccination at > 3
e

months, sge ﬁj sponse to Query 12.

Note: th\ subgroup analyses below, and other subgroup analyses presented in this response
docu aw values are provided due to potential imbalances in prognostic factors within each
sulgr Noting that there have been only minor differences between raw and model-adjusted values,

raw values are presented in this response document so as to not complicate the responses with
separate models and model estimates.
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Table 4

GMT, GMFR and seroresponse in V1222/B1222 participants for psendoneutralising antibodies by dosing
interval of primary series of AZD1222 (Seronegative immunogenicity analysis set)

Statistic

<6 weeks 6 to <9 weeks 9-<12 weeks 212 weeks
Baseline | Day 29 | Fold rise | Baseline | Day 29 | Fold rise | Baseline | Day 29 | Fold rise | Baseline | Day 29 | Fold rise
N=125 N=68 N=130 N=19
Wuhan-Hu-1
n 125 120 120 68 66 66 130 124 124 19 17 1 >
GMT 26.40 320.26 12.83 37.56 20414 5.33 5140 204.62 3.98 46.37 204.16 ﬁ?
95% CI (22.45, | (271.25. (10.36, (27.89, (152.34, (3.75. (40.46, (159.74, (3.10, (24.76. | (111.50,4 w
31.06) 399.67) 15.90) 50.57) 273.54) 7.59) 65.29) 262.11) 5.12) 86.86) | 373.84
Seroresponse % - 87.5(105/120) - 57.6(38/66) - 51.6 (64 /124) - -
(n¥N®) (95% CT) (80.2,92.8) (44.8, 69.7) (42.5. 60.7)
Beta
n 125 120 120 68 66 66 130 124 124 19
GMT 21.78 32832 15.02 27.64 172.85 6.19 31.84 141.12 4.45 57 253.13 7.34
95% CI (20.02, | (260.41. (11.84, (22.54, (118.31, (4.05, (26.57, (107.74, (3.41. (203 (133.34. (3.30.
23.71) | 413.95) 19.05) 33.90) 252.52) 9.47) 38.17) 184.85) 5.80) 2.08) | 480.53) 16.33)
Seroresponse % - 86.7 (104 /120) - 59.1(39/66) - 50.0 (62 /124) - 64.7(11/17)
(n?/NP) (95% CT) (79.3.92.2) (46.3, 71.0) (38.3,85.8)
Delta
n 64 58 58 12 12 12 18 5 5
GMT 28.21 85.02 2.98 25.00 84.73 3.39 26.19 62.87 2.51
95% CI (23.13, (68.34, (2.23, (NE.NE) | (51.96, (2.08, (23.74, (21.32, (0.85,
34.40) 105.78) 3.98) 138.18) 5.53) 28.91) 185.40) 742)
Seroresponse % 37.9(22/58) 41.7(5/12) 8.8(3/16) 40.0(2/5)
(n¥N?) (95% CT) (25.5.51.6) (15.2.72.3) 4.0, 45.6) (5.3.85.3)

SN

n is the number of seroresponders.

b

N is the number of subjects with a baseline measurement and an a\g

at the given time point.

Seroresponse is defined as a = 4-fold rise from baseline.

Titre values measured as below LLoQ (40) are imputed to a value t

45 half of the LLoQ. Titre values measured as above

ULoQ (787.339) are imputed at the ULoQ value.

GMT is caleculated as the antilogarithm transformation of the 1
Two-sided 95% (or one-sided 97.5% for percentages of 0% of
CT confidence interval;: GMFR. geometric mean fold rise:
N Number of subjects per treatment group and dosing it
LLoQ Lower limit of quantification: ULoQ Upper lin
Source: Appendix E, IEMT Table 15.2.1.1

e log-transformed titre.
(%) CTs for percentages are presented using Clopper-Pearson method.
MT ge®metric mean titre: n Number of subjects in analysis:
val: SD Standard deviation: NE Not Evaluable:
ntification: V primary vaccination: B booster vaccination.

it of

Table 5 GMT, GMFR and serorespon A/B1222 participants for pseudoneutralising antibodies by dosing
interval of primary series of accine (Seronegative immunogenicity analysis set)
Statistic <6 weeks N 6 to <9 weeks 9.<12 weeks >12 weeks
Baseline | Day 29 Fols Wﬂliﬂﬂ Day 29 |Foldrise | Baseline | Day29 | Fold rise | Baseline | Day 29 | Fold rise
N=47 N=23 N= 216 N=8
Wuhan-Hu-1 d
n 47 46 23 22 22 216 202 202 8 8 3
GMT 11598 IM 111 28691 953.90 344 315.54 1002.87 3.07 464 08 83442 1.80
95% CI (76.79, 3N (754, | (16531, | (639.07, | (182, | (26533, | (873.06. | (265 | (11253, | (44915, | (061,
175.17) | 46@b. 1635) | 497.96) | 1423.81) | 649) | 37526) | 1151.98) | 3.56) | 1913.93) | 1550.18) | 5.29)
Seroresponse % — \M (36/ 46) - 36.4(8/22) — 36.1 (73 /202) -~ 375(3/8)
@ND(95%CD | 4 (63.6, 89.1) (17.2,59.3) (29.5,43.2) (85,75.5)
Beta '\
n °* ‘ 47 ' 46 46 23 22 22 216 202 202 8 8 8
GMT ‘ 86 104235 1953 117.87 54913 476 140.66 T14.57 4.86 32968 573.65 1.74
95% CI 3‘9.37, (707.79, | (13.01, (71.20, (332.19, (2.65, (11601, | (606.10, (4.14, (92.88, (291.33, (0.77,
7925) | 1535.05) | 2932) | 195.13) | 907.76) | 8.55) 170.55) | 842.46) 5.71) 1170.19) | 1129.54) | 3.94)
Se EW - 87.0 (40 / 46) ~ 45.5(10/22) - 54.0 (109 /202) B 12.5(1/8)
(2 2 CI) (73.7,95.1) (24.4,67.8) (46.8, 61.0) (0.3,52.7)
Ita
n 47 19 19 23 3 3 69 57 56 2 2 2
GMT 3598 279.91 8.03 113.29 129.82 115 67.68 156.88 244 120.50 197.21 1.64
95% CI (2570, | (19326, | (5.00, (62.06, (7565, | (106, | (5525, | (12673, | (1.94, (17.84, (5.77, (0.01,
5035) | 40541y | 12.89) | 206.80) | 222.76) | 1.24) 8292) | 19421) 3.08) §14.01) | 6742.01) | 377.95)
Seroresponse % - 84.2 (16 /19) - 0(0/3) - 25.0 (14 / 56) - 0(0/2)
(n3/NP) (95% CT) (60.4, 96.6) (0,76.8) (14.4,38.4) (0, 88.8)

<

n 15 the number of seroresponders.
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Table 6 GMT. GMFR and seroresponse in V1222/B1222 participants for psendoneutralising antibodies by booster
dose interval dose (Seronegative immunogenicity analysis set)

Booster dose interval <6 months (N =112) | Booster dose interval 6-9 months (N =71) | Booster dose interval =9 months (N = 159)

Baseline Day 29 Fold rise Baseline Day 29 Fold rise Baseline Day 29 Fold rise
95% CI (53.19. (145.23, (2.18, 3.50) (22.25. (239.69. (7.98, 15.60) | (23.94.31.32) (213.47. 7.61,
93.43) 247.01) 36.58) 436.12) 305.78) 1
Seroresponse rate - 40.6 (43 / 106) - 79.4 (54 /68) - 77.8(119 150
%) 95% C1 ( 50.5 (67 704
(%) 95% (31.1, 50.5) (67.9.88.3) (704, Sﬂ N
Beta ,v
n 112 106 106 71 68 68 159 B3 153
&
GMT 40.66 91.67 2.23 23.94 375.57 15.57 21.33 27 N 13.01
95% CI (3245, |(69.29,121.29) | (1.77.2.82) (20,44, (274.24. (1122, | (20.10.22.63) 2793, (10.43,
50.95) 28.04) 514.34) 21.60) 348,10) 16.22)
Seroresponse rate 31.1(33/106) 85.3 (58 /68) \\-lq‘?(lzs 153)
(%) 95% C1 - 22.5.40.9) - (74.6.92.7) - (74.6.87.5)
y
Delta
n 3 3 3 27 21 21 67 67
&
GMT
95% CI fb
Seroresponse rate 33.3(1/3) 38.1(8/21) 34.3(23/67)
(%) 95% C1 - (0.8, 90.6) - (18.1. 61.6) oy - (23.2.46.9)

Seroresponse 1s defined as a >4-fold rise from baseline.

Table 7 GMT, GMFR and seroresponse in VmRNA/B1222 participants selldoneutralising antibodies by booster
dose interval (Seronegative immunogenicity analysis set)

Booster dose interval <6 months (N =276) | Booster dose interval 6-9gnont .’!18) Booster dose interval =9 months
Baseline ‘ Day 29 | Fold rise Baseline | Day®9y, Fold rise Baseline Day 29 Fold rise
Wuhan-Hu-1 ~\)J
n 276 260 260 18 \v 18 N - -
GMT 290.65 1023.73 3.46 85.71 ’\1 112.37 12.98 - - -
95% CI (248.13, (908.80. (3.00. 4.00) (43.39, \ ,?’32‘69. (6.71. 25.10) - - -
340.45) 1153.21) 169. 1688.80)
Seroresponse rate - 40.8 (106 / 260) - 77.8(14/18) --
(%) (95% CI) (34.7.47.0) (52.4.93.6)
Beta x:
n 276 260 )18 18 18 - - -
GMT 129.71 734.65 50.92 826.25 16.22 - - -
95% CI (109.58, (635.69, (28.16.92.10) (402.95, (7.50. 35.10) - - -
153.54) 849.01) 1694.23)
Seroresponse rate 56.5(14702 72.2(13/18)
(%) (95% CT) - (50.362.7 - (46.5, 90.3) - -

Delta {v
n 95 8 b 80 -- - - -- - -

GMT 60.56 1% 312 - - - - - -
95% CI (50.90. 4y (150.09% | (248.3.92) - - - - - -

72.04) 14.56)
4
Seroresponse rate 37.5(30/80)
(%) (95% CT) - ‘ (26.9, 49.0) ) - - -

Seroresponse 1s dfﬁll;d @]d rise from baseline.

Assessmentof MAH’s response:

The MA \submitted the data requested. It is not obvious why in Tables 4 (V1222/B1222) and 5
(VmR 22), in general, the nAB GMT reached after the booster doses were higher in those that
redeiv e primary vaccination series with the shortest time intervals (<6 weeks) as compared to the

for which the primary dose interval was higher. It was not clear either why the baseline titres
increase as long as the time intervals between the doses get longer. Having said that, the confidence
intervals of these calculated GMT (according to various primary dosing intervals) were wide, and thus
no obvious effect of the primary series dose interval on the nAb GMT reached after AZD1222 booster
was observed.

The results shown in Table 6 (V1222/B1222) and Table 7 (VmRNA/B1222) do not show a clear effect of
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different booster dose intervals on the GMT reached after booster dose.

In conclusion, these data do allow the use of homologous or heterologous booster dose according to the
primary dosing intervals stated in the current SmPCs of Vaxzevria and the mRNA vaccines, respectively.
Moreover, the data provided indicate that no negative effect is observed if this time interval is longer.
The data on the booster dose intervals are discussed later in query 12.

Conclusion: Point solved. @
Question 4: Inclusion of participants with booster dose intervals of 70 to 89’50@
The MAH states that: “"Following a blinded review of protocol deviations r

of doses, it was decided that only participants with intervals of <70 d
to booster dose ... would be excluded from the immunogenicity anal
that usually for vaccines, booster doses are administered at 3-6 mon
the MAH should provide the rationale for including participants
second dose to booster dose in the analysis. @

to the timing

m second dose
ets.” Considering
ter last vaccination,
ss than 90 days from

Summary of MAH’s Response: {

The inclusion criteria for study D7220C00001 stipulated there wa@be a minimum of 90 days between
previous vaccination and administration of study intervention oster dose). There were 4 previously
vaccinated seronegative participants who received the b cr4dose fewer than 70 days after their
second dose. These participants were excluded from t Q)negative Immunogenicity Analysis Set.
There were 13 seronegative participants who receiv tbooster dose 70 days or more but fewer than
90 days after their second dose. Assuming that immunegenicity halves every 6 months and that the
decay follows an exponential distribution, the @rence between Day 70 and Day 90 would be
approximately 5.7%. Given this modest chang&in“immunogenicity relative to the gain in precision in
estimating immunogenicity post-booster by mﬁzing the number of participants contributing data, a
decision was made prior to database loc d documented in the PDMP to include participants with an
interval of less than 90 days in the Seror@gjtive Immunogenicity Analysis Set. Moreover, given that the
primary analysis of the data includedwm for time since previous vaccination, this was accounted for
in the model-adjusted analysis. TE larity in results between raw and model-adjusted data further
support the rationale of includin e subjects.

The immunogenicity assessmgnt'pfesented in the CSR has been re-analysed with data that includes only
those participants with an j al of 90 days or greater between the second dose and the booster dose.
Table 8 and Table 9 dethrate very similar immunogenicity at Day 15 and Day 29 in previously
vaccinated participantsWwjth intervals of 90 days or greater and 70 days or greater, respectively, between
the second dose of prifmary series of AZD1222 and an AZD1222 booster dose (GMTs against Wuhan-Hu-
1 of 244.90 vS. ?&O at Day 29 in the = 90 and > 70 analyses, respectively). Similar results were
observed in p, NQ ants previously vaccinated with an mRNA vaccine (Table 10 and Table 11; GMTs:
1024.37 vs, @}.25, respectively). Notably, in the V1222 cohort, only 4 of the 327 participants in the
Day 29 X-Hu-l and Beta analyses and 1 of the 90 participants in the Day 29 Delta analysis had a
dosing_ al of less than 90 days. These Four Tables (8 to 11) are not included in this summary.

As ment of MAH’s response:

Th AH explains that the decision to incorporate the 13 seronegative participants, who received the
booster dose 70 days or more but fewer than 90 days after their second dose, was to gain in precision
in estimating immunogenicity post-booster by maximizing the number of participants contributing data.

The MAH provides now Tables, which show very similar immunogenicity results in previously vaccinated
participants with intervals of 90 days or greater and 70 days or greater, between the second dose of
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primary series of AZD1222 and an AZD1222 booster dose.

In conclusion, the incorporation in the seronegative immunogenicity analysis set of subjects who received
the booster dose booster dose 70 days or more but fewer than 90 days after their second dose does not
show any significant impact in the immunogenicity results obtained. 2

<@
<

Question 5: Seronegative participants with booster dose interval of 70 to 8%
e’= 70 days but

Conclusion: Point solved (see also query 5).

In total there were 13 seronegative participants who received the booster
< 90 days after their second dose, who were included in the Serone i
Analysis Set. The MAH is asked to clarify whether these 13 subjects,r,

of AZD1222 or AZD2816. §

mmunogenicity
ived a booster dose

Summary of MAH’s Response: @

Of the 13 participants included in the Seronegative Immunogen(yd Analysis Set who received the
booster dose 70 to 89 days after their second primary vaccin n%dose, 4 participants were in the
V1222/B1222 treatment group, 5 participants were in the A/B1222 treatment group, and 4
participants were in the VmRNA/B2816 treatment group.

Assessment of MAH’s response:

The MAH has provided the information requested. \

Conclusion: Point solved (see also query 4). O

<

Question 6: Seroconversion rate based,on >2-fold increase in S-binding antibodies.

Based on the precision of the ass r detection of S-binding antibodies (Multiplexed ECL
Method for the Detection of S év-z S) against the Wuhan strain, the MAH is asked to
discuss the reliability of the n seroconversion rate (based on a =2-fold increase) to
assess the seroconversion r@achieved by the AZD1222 booster. If the MAH considers that
the reliability is adequa e MAH is asked to provide a Table with the percentage of
seroresponders (=2-fo gainst the Wuhan strain in the cohorts boosted with AZD1222 and
calculate accordin t&rosresponse rate as compared to the historical control group.

Summary of MAH”b ponse:

Based on the, previously-reported intermediate precision estimate of 20.1% geometric coefficient of
variation for estral Spike protein on the multiplexed ECL based Spike assay (see Module 2.7.1,
Table 4), theke i a > 99% power to detect a > 2-fold rise in Spike-binding antibodies for all relevant

e'Xple sizes. Given the strength of this power assessment, AstraZeneca believe it is
o calculate seroresponse based on a = 2-fold rise in Spike-binding antibodies.

and Table 13 provide seroresponder analyses where seroresponse is defined as a = 2-fold rise
baseline for nAbs and spike-binding antibodies, respectively. While increases in seroresponse rate
were observed as compared to the = 4-fold rise criteria, seroresponse was still lower than that observed
for primary series AZD1222 vaccination.
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Table 12 Seroresponse Comparisons (defined as > 2-fold rise from baseline at
Day 29) for Wuhan-Hu-1 Pseudoneutralising Antibodies (Seronegative
Immunogenicity Analysis Set)

Statistic Comparator Reference Seroresponse
(Historical control) difference

V1222/B1222 n 342 508 327/508 b
(Wuhan-Hu-1) vs. | yape o maNe) | 75.5(247/327) | 89.2(453/ 508) -13.6

Historical Control — — - @
(Wuhan-Hu-1) 95% CI 70.5.80.1 86.1. 91.7 -19.1.-8.4

VmRNA/B1222 n 294 508 327/508 * %
(Wuhan-Hu-1) vs. Value % (07N°) 66.2 (184 /278) 89.2 (453 / 508) 230 \
Historical Control

oL 1.7 - 19 2

(Wuhan-Hu-1) 95% CI 60.3.71.7 86.1. 91.7 -202.-16.9 O
*  nis the number of seroresponders.
® N is the number of subjects with a baseline measurement and an assessment at the given time point.

Seroresponse 1s defined as a >= 2-fold rise from baseline.

Data are Day 29 post-booster for the Comparator group and Day 29 post-dose 2 for the Reference group. &

The population of historical controls is selected from those who had baseline and Day 29 post dose 2

pseudoneutralisation data.

Two-sided 95% (or one-sided 97.5% for percentages of 0% or 100%) CIs for percentages are presented usiy
Clopper-Pearson method.

The difference in seroresponse is caleulated as (seroresponse rate of comparator arm) - (seroresponse rate of
reference arm), where the seroresponse rate is calculated from those who have titre assessments at basline and
the time point of interest. The CT for the difference in seroresponse is caleulated using the Neweomb thod
based on the Wilson score

B1222, Participants receiving a third dose booster of AZD1222: CI, Confidence interval: n. Numbgr ofsubjects
in analysis: VmRNA, Participants previously vaccinated with 2 doses of an mRNA vaccine; J. Participants
previously vaceinated with 2 doses of AZD1222

Source: see Appendix E. [EMT Tables 20.1 and 20.2 Q

Table 13 Seroresponse Comparisons (defined as >42- se from baseline at
Day 29) for Wuhan-Hu-1 Spike Protein Binding Antibodies

(Seronegative Inmunogenicity Anal@t)

&)

T

Statistic Comparator eference Seroresponse
C \ difference
V1222/ B1222 n 32 N 508 321/508
(Wuhan-Hu-1) vs. Value % (n/NY) 8262 99 2 (504 / 508) 167
Historical Control
o,

(Wohan Hu-1) 95% CI E 86 98.0,99.8 212,-127
VmRNA/ B1222 n \)4 508 270/508
(Wuhan-Hu-1) vs. Value % (n/N®) 1 (192 /270) 99.2 (504 / 508) 281
Historical Control "4
(Wuhan Hio-1) 9%CL PP 653,764 98.0,99.8 338,229

*  nis the number of seroresponderd’ A4

b N is the number of subjects with baseline measurement and an assessment at the given time point.
Seroresponse is defined as a >= 2foldyisé from baseline.

Data are Day 29 post-booster for .%, nparator group and Day 29 post-dose 2 for the Reference group.
The population of historical controls Tgelected from those who had baseline and Day 29 post dose 2 spike
protein binding data.

Two-sided 95% (or one 97 5% for proportions of 0% or 100%) CIs for proportions are presented using
Clopper-Pearson metho:

The difference in s e is calculated as (seroresponse rate of comparator arm) - (seroresponse rate of
reference arm) o seroresponse rate is calculated from those who have titre assessments at baseline and
1l core

the time point The CI for the difference in seroresponse is calculated using the Newcombe method
based on the W1

B1222 iC1] receiving a third dose booster of AZD1222; CI, Confidence interval; n, Number of subjects
in analy3is; A, Participants previously vaccinated with 2 doses of an mRNA vaccine; V1222, Participants
previol inated with 2 doses of AZD1222

Sm@ pendix E, [EMT Tables 20.2.1 and 20.2.2

essment of MAH’s response:
The MAH has provided the information requested.

It is agreed with the MAH that the good intermediate precision of assay measuring Spike- binding
antibodies (the multiplexed ECL based Spike assay) makes it relevant to calculate seroresponse rates
based on a = 2fold rise in Spike-binding antibodies to shed light on the immune response raised after
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AZD1222 booster dose.

The seroresponse rates determined when using a = 2fold rise in binding antibodies were 82.6% (95%CI
78-86), and 71.1% (95%CI 65-76) for the V1222/B1222 and the VmRNA/B1222 cohorts, respectively.
These figures significantly increased from those calculated when using a = 4fold rise im, binding
antibodies:  68.2% (95%C 62-73) for the V1222/B1222 and 36.7% (95%CI 30-42)@ the
VmRNA/B1222. The seroresponse rate was practically unaltered for the Historical control g@ 8.8%
[(95%CI 97-99) to 99.2% (95%CI 98-99)]. %

2 4

The results based on a = 2-fold rise in binding antibodies have also been described ifNother studies
aimed at measuring the immunogenicity reached following a homologous or het ous boost with
COVID-19 vaccines (e.g., Atmar et al. DMID 21-0012 Study Group. N. Engl. J. QZOZZ; 386:1046-
1057). In the context of this trial, the data obtained are interpreted in thatéeroresponse rate in
terms of S-binding antibodies (= 2-fold rise) is quite significant for both ts (V1222/B1222 and
VmRNA/B1222), and thus these data indicate that the AZD1222 boostefndose is in fact boosting the
response induced after primary vaccination in most of the participants ﬂbﬁ trial.

Certainly, the seroresponse rates reached are still lower than thosﬁhieved after primary vaccination
series in the HCG. It is also noted that the relevance of S-binm tibodies for clinical protection is
unclear, but a number of studies have shown that S- bindin Ab titres correlate, and thus it an
increase in protection in subjects with only a 2-fold increase in%ding antibodies is expected. Despite
these limitations, the data described in this query togeth h those based on seroresponse rates of
nAb in subjects with antibody titres below the LLOQ be@booster dose (see query 1b) are interpreted
in that the AZD1222 booster dose increases nAb an titres in a large proportion of the subjects
receiving the AZD1222 booster. This interpretatiogevas not so obvious when using seroresponse rates
based on nAb in the overall populations of the twdﬂorts or when using on a > 4fold rise of S-binding
antibodies.

In conclusion, all the data described abovefprqvide support for the use of AZD1222 as a homologous or
heterologous boost.

Conclusion: Point solved. 0

Question 7: CSR Tables 14 a footnote clarification

In Tables 14 and 15 (inte R) it is indicated under superscript “a” that baseline titre for
reference cohort: “For ical control, values at Day 29 after the first dose of the primary
series (ie, prior to admi ration of the second dose of the primary series)”. It is understood
that this is a mistake®and that the MAH is referring to values pre-dose 1. The MAH is asked to
clarify.

4

Summary of s Response:

The Rapparteur is correct. For CSR Table 14, the historical control ‘baseline’ data originally included in
this tablﬁh data from Day 29 (pre-second dose). These data were then updated to pre-dose Day 1
measu s. However, the footnote was not changed to reflect the new data. Similarly, for Table 15
th fo@fte (and the data; see below) were erroneously not updated. For both the comparator and the

e (historical control) cohorts, the baseline antibody titres in CSR Tables 14 and 15 are intended
to those from pre-dose Day 1 measurements.

Assessment of MAH's response:
The MAH has clarified the question raised.

Conclusion: Point solved.
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Question 8: CSR Tables 14 and 15 historical control baseline data

In Table 15 from interim CSR, the baseline data for the Reference group (historical control
group) are different from those stated in Table 14 for this same group. It is underst that
the correct ones are those from Table 14. The MAH is asked to clarify.

*

Summary of MAH’s Response: c@

The Rapporteur is correct. The corrected CSR Table 15, including revised footnotes, {?ﬁeen provided
(not included in this Assessment report) O
Note that the Day 29 fold rises in the reference (historical control) group 4 original table were

calculated based on the correct Day 1 baseline results and thus are correct.

Assessment of MAH's response: io

The MAH has clarified the question raised.

Conclusion: Point solved. é

Question 9: Baseline characteristics of historical co ;oup and AZD1222 booster groups

The MAH should provide a comparative table t@atients previously vaccinated with two
doses of AZD1222 from the study D8110C000&1istorical control group) and the patients
recruited in this study (V1222/B1222 and V A/B1222) with the standardised differences
of the baseline characteristics for each IQIS of interest. The p-values should also be
provided but only for exploratory purposé

Summary of MAH’s Response: &

See Query 11 (Table 14, Table 15) fo ographic and baseline characteristics of the V1222/B1222,
VmMRNA/B1222, and historical cont ups.

Assessment of MAH’s respo@

See response to query 11.

Conclusion: Point solved

Question 10: y D8110C00001 full study and historical control group baseline and
<
demographi \ acteristics

The MAH'i ed to present a table comparing the differences in baseline and demographic
charact ics between the subjects incorporated in the historical group from trial
D811 01 and the subjects excluded from the historical group of the same trial.
Addi Ily, another table with their standardised differences (including their p-values)
@ be provided.

Summary of MAH’s Response:

Appendix E, IEMT Tables 506.2.1, 506.2.2, and 506.2.3, provide demographic and baseline characteristic
details for eligible participants from study D8110C00001 included/not included in the matched historical
control group analysis set.
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The differences in the characteristics of participants included/not included in the historical control group
were as expected. Age, sex, and the presence of at least 1 baseline comorbidity were matching criteria
and participants in study D8110C00001 were younger, more likely to be male, had a higher rate of
baseline comorbidities, and had higher baseline BMI than the study D7220C00001 participants previously
vaccinated with AZD1222. By design, the matching algorithm selected controls who were similag to the
V1222 cohort in study D7220C00001 for comparability.

Importantly, for the other baseline characteristics not included in the matching algorij *ncluding
primary vaccination dosing interval, the characteristics were similar between the incl'dK ot included
groups. Historical control group matching is further discussed in the response to Que?(ll, below.

Assessment of MAH's response: Q

The Applicant has presented a number of tables comparing the demographicw seline characteristics
of the patients’ data used as historical control from the D8110C00001 trial against those patients’ data
who were not eligible for the matched historical control group analysis

From the tables presented, it can be stated that there are not great differences between groups.
However, the Applicant was asked to present the standarised dif &es (STD) for these comparisons.
Regrettably, the Applicant has not provided this information a d@old have been useful to assess the
magnitude of the differences in this context. However, this iss@

be considered solved. Q
Conclusion: Point solved. \O

t further pursued, and the query can

Question 11: Baseline and demographic (bgeristics of historical control group

The MAH provides a Table (Table 11) with few details regarding the historical control group.
The MAH is asked to provide Tables seline and demographic characteristics (similar to
Tables 8 and 9 from the Interim CSR), with three columns corresponding to the V1222/B1222,
VmRNA/B1222 and the historical control groups in order to assess the good match of the
AZD1222 boosted cohorts wit historical control group. In case differences are found
between the historical co group and the two other cohorts (V1222/B1222 and
VmRNA/B1222), the MAH 4 ed to discuss their impact in regard to the primary and key
secondary immunogenici alysis.

Summary of MAH’s.Resp

The demographic ar@xnne characteristics of the V1222/B1222, VmRNA/B1222, and historical control
groups, includin es, are provided in Table 14 and Table 15, respectively. This historical control
group was sél @through propensity score matching between a pool of all participants in the
immunogepi ty&\alysis set from study D8110C00001 with all participants previously vaccinated with
AZD122 'ﬁ\udy D7220C00001. All matched participants from study D8110C00001 with available
neutralis ntibody data were then included in the historical control group.

Th ical control and V1222/B1222 groups were well matched for key demographic and baseline

ristics, including age, sex, BMI, and presence of at least one comorbidity. As expected, there
were more Hispanic and non-White participants in the historical control group, though race/ethnicity has
not been shown to impact the efficacy, immunogenicity, or safety of AZD1222 and, as such, ethnicity
was not included as a covariate for the one-to-one full matching algorithm. There was also a difference
in primary vaccination dosing interval, with a median of 28 days in the historical control group, compared
to 59 days in the V1222/B1222 group. This 28-day median dosing interval in the historical control group
matches well with the 4-week interval for the originally planned vaccine naive control group from study
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D7220C00001.

As noted in the CSR (see Sections 10.4 and 13.1) there were differences in characteristics (notably age,
sex, and time since prior vaccination) between the VmRNA/B1222 and V1222/B1222 groups. These
differences also apply to a comparison between the VmRNA/B1222 and historical contr
However, these differences were not considered to affect the validity of the results or the abilit
conclusions. To assess the impact of these differences and allow for direct co
AZD1222/AZD2816 booster dosing between the V1222 and VmRNA cohorts, adjusted
immunogenicity analyses, and subgroup analyses of the immunogenicity and sa ata, were
conducted. The results of the model-adjusted analyses were consistent with the raw d results. Overall,
the differences in participant characteristics between treatment groups were not idered to have a
clinically meaningful impact on the primary and secondary immunogenicity a

It can also be noted that the neutralising antibody GMTs in the historical co roup were higher than
those in the immunogenicity analysis set for the University of Oxford poo alyses (ie, Wuhan-Hu-1
pseudoneutralising GMT = 224.82 vs 175.07 (SD/SD+LD/SD), respe‘by). This indicates that the
selection of the historical subgroup through the appropriate propgnsity score matching from study
D8110C00001 provided a higher bar than if data from Univer {of Oxford studies were used as
comparator. Nevertheless, non-inferiority was still met.

The primary analysis of immunogenicity used model adjust @s. The model adjustment estimated
a regression coefficient for the impact of prognostic baseling characteristics for each treatment arm and
then used the regression coefficients to standardise i@nogenicity values to the mean level of the
covariate range (ie, if male was coded as 0 and female d as 1 then all participants were standardised
to a sex of 0.5*B..). The result of this are immurogenicity responses corrected for an imbalance in
prognostic baseline characteristics between treatn@arms. The fact that the non-inferiority conclusions
reached were identical when using either the #fgw ®r model adjusted immunogenicity value support the
notion that imbalances in baseline patigpt characteristics had a minimal impact on the observed

immunogenicity results. (

2
b(\
S
o
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V1222/ B1222 VmENA/B1222 Historical control
Characteristic/Statistic N=342 N=1204 N =508

Age (years)
Mean 597 5535 394
Standard deviation 13.65 1321 13.65
Median 62.0 550 62.0
P-value 0.82272 <0.0001 2

Age group, n (%)
= 18 to < 65 years 185 (54.1) 215 (73.1) 273 (53.7)
= 65 years 157 (45.9) 79 (26.9) 235 (46.3)
P-value 0.9193 <0.0001

Sex, n (%)
Male 186 (54.4) 112 (38.1) 266 (52.4)
Female 156 (45.6) 182 (61.9) 242 (47.6)
P-value 0.5620 <0.0001

Race, n (%)
White 208 (87.1) 265 (90.1) 465 (91.5)
Black or African American 2 (0.6) 3(1.0) 18(3.5)
Asian 9(2.6) 8(2.7) 16 (3.1) (
Mixed 0 2(0.7) 510"y _\
Unknown 33 (9.6) 16 (5.4) 3 %KJ
P-value 0.0127¢% 0.0837¢ -

Ethnicity, n (%)
Hispanic or Latino 6(1.8) 3(1.0) 4(6.7)
Not Hispanic or Latino 205 (86.3) 268 (91.2) Gmo (90.6)
Missing 41 (12.0) 23 (7.8) 1408
P-value 0.0022 0.0004 '~

Country. n (%) U
Poland 10(2.9) . 0
United Kingdom 332(97.1) 29% 0
UsA 1] 3 4 » 0 508 (100.0)
P-value NA ) NA

r

2 The p-value assumes equal variances as the equality of vaf

b For race P-value calculation, categories are coll
remaining race categories except Unknown)- to

=3

P-values for continuous variables correspond to
participants against the historical control parti
P-values for categorical variables correspon
participants against the historical control parti
Missing and Unknown categories are ngj
Percentages are based on N, the number

Age groups are derived from
after randomisation.

n Number of subjects in analy a
variable; 5D Standard deviation;

.Q

(\
.b\

<@

&

e

ntinuous variable and number of subjects per category for a categorical
ary vaccination; B booster vaccination; NA Not applicable

ce assumption was not rejected.

levels - White and Other (which includes all

; chi-square assumption that all expected cell counts

dent t-test comparing the previously vaccinated

1 INACTEn
'va]ue < 0.05 gives evidence against equality.

0 a chi-square test comparing the previously vaccinated

. A p-value <0.05 gives evidence against independence.
ded in p-value calculations.
ects in the analvsis set for each treatment group.

ecified at randomisation. Sex is derived from the corrected value
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V1222/ B1222 VmRNA/B1222 Historical control

Characteristic/Statistic N=342 N=2% N=508
Primary vaccination dosing interval (days)®
n 342 204 508
Mean 542 63.4 376
Standard deviation 203 18.6 14.67 b
Median 59.0 70.0 280
Minimum 25 21 22 @
Maximum 91 86 80 * %
P-value =0.0001 < =0.0001 ¢ - {\
BMI (kg/m?)

a 341 203 508 O
Mean 273 278 270 Q
SD 52 58 483 &

Median 26.8 26.9 26.3
P-value 0.4277° 0.0390 ¢ -
Comorbidity at baseline @
At least one comorbidity 158 (46.2) 138 (46.9) 237 @6.T)
BMI = 30 kg/m?® 85(249) 89 (30.3) h{
Significant cardiovascular discase 84 (24.6) 61 (20.7) \"&/
Chronic lung disease 30(8.8) 27(9.2) -
Diabetes 20(5.8) 9(3.1) (\vl -
None 184 (53.8) 156 (53.1h b 271(333)

P-value 0.8963 0.9878 -
2 For previously vaccinated groups, the primary vaccination dosing interval re o the primary series

recerved prior to enrolment in the study; for the historical controls, thig interval refers to the dosing interval
observed mn the DE110C00001 study.

The p-value assumes equal variances as the equality of variance was not rejected.

° The p-value assumes unequal variances as the equality of vari ption was rejected at alpha = 0.05.

Assessment of MAH's response: (&I

The MAH has provided the information uested.

As already discussed in the preli assessment report, the historical control and the V1222/B1222
group were well matched accorg a number of baseline characteristics (age, sex, BMI, and presence
of at least one comorbidity). AH explains now that race/ethnicity was not expected to impact the
efficacy, immunogenicity, ety of AZD1222 and, as such, ethnicity was not selected as matching
criteria. This approach is Qed upon and thus the differences observed in race/ethnicity between the
HCG and the booster orts are not expected to have an impact on the immunogenicity comparisons
made. It is now ¢ stated, as assumed in the preliminary assessment report, that the median
primary vaccinati osing interval in the historical control group was 28 days, which is different from
that of the Vl’ 1222 (59 days) and VmRNA/B1222 (70 days) cohorts. As discussed above, in query
3, these (iifféeyes in the primary dosing interval do not appear to have a significant impact on the

immuno@ y comparisons made.

As alsm.| d in the initial assessment report, there were differences in several characteristics (age, sex)

be e VmRNA/B1222 and V1222/B1222 groups. The explanation provided by the MAH (the results
odel-adjusted analyses were consistent with the raw data results and the subgroup analyses of

the Tmmunogenicity) is considered to allow concluding that these differences do not have a clinically

meaningful impact on the primary and secondary immunogenicity analyses.

It is noted that the Applicant was requested to provide the standardised differences (STD) (see Q9)
between the three cohorts in order to better contextualise the difference in these comparisons.
Regrettably, the Applicant hast not provided the STDs to assess the between-groups balance, and this
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might have been really useful to assess the magnitude of those apparent differences. However, as
stated by the Applicant, from a clinical point of view these differences does not seem to affect the validity
of the results or the ability to reach conclusions so this issue is not further pursued.

Conclusion: Point solved. 2

Question 12: Justification for minimum time interval to receive the booster d(@@
2 4

The MAH is asked to justify the proposed text in the SmPC that states “the ose should
be administered at least 3 months after completing the primary v tion course”
considering that the median time since second primary vaccination months in the
AZD1222 cohort (range: 2.5 months to >1 year), and 4 months in th%m cohort (range:
2.5 to 7 months). (}

Summary of MAH’s Response:

AstraZeneca considers that there are 2 main justifications for setting thé time between primary series
and booster vaccination at = 3 months: ’t

e Study D7220C00001 was designed to assess the im @nicity and safety of booster doses
administered > 3 months after primary series and, b n data from the interim analysis, it
was concluded that the study met its primary immu@ogenicity endpoint for this target population,
and g

e In the context of the ongoing pandemic and?N ergence of more virulent variants, including
those for which primary series vaccinatigagwith AZD1222 provides limited protection against
infection (eg, Omicron), a broad booster \bnation window provides NITAGs with the flexibility
to adapt their vaccination guidelines te{thécurrent local conditions.

The target population for the booster cpghort 'in study D7220C00001 was participants previously
vaccinated with AZD1222 or an mRNA v at least 90 days prior to receiving study intervention. No
upper boundary was set for time sinc gry series vaccination.

Of the 342 participants in the V12 2 group included in the Seronegative Immunogenicity Analysis
Set, 112 received their booster 6 months after the primary series. For the 6-9 month and > 9
month intervals, the numbers, 71 and 159, respectively. As such, while the median interval in this

group was 9 months, a substantial proportion of the participants who contributed to the primary
immunogenicity endpoint2.7%) had a dosing interval of between 2.5 and 6 months.

AstraZeneca acknowleXes, as detailed in the response to Query 3, that GMTs after a booster dose of
AZD1222 were Iowe@hose who received the booster < 6 months from primary series compared with
those with a longgr interval between primary series and booster. However, these participants contributed

L 4
to the overall EN& e outcome of the study. Further, while GMTs were comparatively lower, the booster

dose in V12 222 participants previously still increased GMTs by > 2x against each of the Wuhan,
Beta, an ta strains, and by > 3x in VmMRNA/B12222 participants (see Table 6 and Table 7,
respecti

w nger interval appears to result in a stronger booster response, setting the lower boundary at

nths provides NITAGs with the flexibility to adapt their vaccination guidelines to the current local
conditions. This was the position adopted in the UK, when on 09 September 2021 the MHRA imposed
revisions to the AZD1222 Regulation 174 prescribing information to state (emphasis added), “A third
dose of COVID-19 Vaccine AstraZeneca may be administered at least 8 weeks after the second dose of
COVID-19 Vaccine AstraZeneca when the potential benefits outweigh any potential risk”. This was
considered to provide flexibility for the UK’s Joint Committee on Vaccination and Immunisation to make
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recommendations for all populations that may require a third dose boost of AZD1222.

Many EU NITAGs subsequently adopted recommendations for booster doses as early as 2-4 months after
primary series. Some continue to recommend AZD1222 boosters at 3-4 months after primary series

(Table 6 in ECDC 2022).
More recently, as detailed in Clinical Overview Section 4.3.4 regarding the Omicron variant: b

Collectively, these preliminary live virus neutralisation data suggest that 2-dose friffdry series
immunisation with AZD1222 will likely provide limited protection against infection with the
Omicron variant. These data also suggest that adding a third booster dose of&ﬂ will likely
provide increased protection against infection with the Omicron vari hough still less
protection than as against the original Wuhan-Hu-1 strain or other va@o concern.

Despite the higher risk of breakthrough infection with Omicron d g@lower nAb titres, it is
considered likely that clinically meaningful protection against hospitalisation and severe infection
would be maintained.

Finally, it should be noted that there were no safety issues identifiﬂQvith the administration of booster
doses from 2.5 to 12 months after primary series vaccination.

In summary, a minimum dosing interval of 3 months would%onsistent with the study design and
results and would provide NITAGs with flexibility in the co@ ver-evolving local conditions.

Assessment of MAH’s response: \O

The MAH has provided the information requested.

It is now clear that a substantial proportio e participants who contributed to the primary
immunogenicity endpoint (ie, 32.7%) had a ing interval of between 2.5 and 6 months from second
dose of primary vaccination to booster dﬁf\s detailed in Query 3, significant GMTs were observed
after a booster dose of AZD1222 in subj@ o received the booster < 6 months from primary series.
Moreover, it appears that there is a tre igher immunogenicity with longer interval between primary
series and booster. 6

In conclusion, the immunogenici Its obtained from a significant proportion of subjects who received
an AZD1222 booster with ad terval of 2.5 to 6 months from primary vaccination provides support
for the claim in the SmPC t {he third dose should be administered at least 3 months after completing
the primary vaccination c i

Conclusion: Point s%?.

L 4
Question 1 Nsidering that there were differences in reactogenicity profile of AZD1222
booster c'\ tween participants previously vaccinated with AZD1222 or mRNA vaccine by
age anﬁ der, the imbalance observed in demographic and baseline characteristics

regar

ge, gender and, also, the dose interval (between the booster dose and previous

n) between the cohorts may mask the observed reactogenicity differences between

groups in the overall population. The MAH should explain and justify if the imbalance

emographic and baseline characteristics observed between the two groups could
contribute to the difference observed in the safety profile between two cohorts.

Summary of MAH’s Response:

Subgroup analyses suggest that differences in demographic and baseline characteristics may explain
some, but not all, of the differences in reactogenicity between the cohorts.
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Table below presents both age and sex demographics of the 4 treatment groups and the overall incidence
of solicited adverse events as well as the incidences by age group (non-elderly versus elderly) and sex.
(Note: differences in booster dose intervals in the 2 cohorts, with medians of approximately 4 months
versus 9 months, precludes comparing reactogenicity across cohorts by dose interval.)

Consistently in all treatment groups, fewer older participants reported solicited adver: ents
(differences compared to non-elderly participants of between 10% and 21%) and fewer m orted
solicited adverse events (differences compared to female participants of between 5% an . Among

the AZD1222 boosted participants, the V1222 cohort was older (median age: 62 versfl\ years) and
had more male participants (54% versus 38%) than the VmMRNA cohort. These imbdlances could have
contributed to the results seen, with the V1222 cohort’s older and more male popu@ reporting fewer

events due to its age and fewer events due to its sex. Q

Table 47 Impact of age and sex participants reporting solicited se events
(reactogenicity) (Seronegative safety analysis set) 6

V1222/B1222 V1222/B2816 Vm I(Q/BIZZZ VmRNA/B2816

N=347 N=349 @399 N=301

Demographics Q

4

Median age 62.0 63.0 L 55.0 55.0

% Male/Female 54/46 saa6, () 38/62 40/60
% Reporting solicited adverse events ~

All participants 78.1 ‘8\ 89.9 92.6

<65 years of age 87.4 %8\6 95.5 95.4

>65 years of age 67.1 & 70.4 74.4 85.0

Male 70.5 (J 72.8 83.0 89.8

N
Female 87.1 t\ 88.8 94.1 94.4

Conversely, one can also noﬁgthe somewhat higher incidences seen in the VmRNA cohort are also
seen consistently across individual age and sex sub-groups, suggesting that difference in
demographic and b eligaracteristics between the cohorts were not the only reason for the
somewhat higher ovia&eactogenicity observed in the mRNA cohort.

Reactogenicity fol a first dose of AZD1222 has been consistently higher across the AZD1222 clinical
development amme compared with reactogenicity following a second dose or, in study
D7220C00.00 , reactogenicity following a third dose. Similarly, the data from study D7220C00001
suggest a\ ctogenicity following a booster dose of AZD1222 in those who had previously received
another @ D-19 vaccine is somewhat greater than in those who previously received a 2-dose primary

vaccir@\ with AZD1222.

conclusion that can be drawn from these data is that with more balanced cohorts of previously
vacdginated AZD1222 versus mRNA participants, there may have been a smaller difference in the
reactogenicity profiles of the V1222 participants versus the VmRNA participants.

Assessment of MAH’s response:
An imbalance in demographic and baseline characteristic regarding age and gender between AZD1222
and mRNA cohorts was observed. Among the AZD1222 boosted participants, the cohort primed
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vaccinated with AZD1222 vaccine was older (median age: 62 versus 55 years) and had more male
participants (54% versus 38%) than the cohort primed vaccinated with mRNA vaccine.

In addition, in both cohort groups, fewer older participants and fewer males reported solicited adverse
events. Nevertheless, the frequencies of solicited AE regarding age or gender were higher in mRNA

cohorts may explain some, but not all, of the differences in reactogenicity between them, uggests
that with more balanced cohorts of previously vaccinated AZD1222 or mRNA partickoa@there may
have been a smaller difference in the reactogenicity profile of the AZD1222 cohortQ s the mRNA
cohort.

Conclusion: Point solved &

Question 13. The incidence of Grade 3 solicited AEs was much highexi RNA cohort (12.1%)
than in AZD1222 cohort (1.5%), mainly due to the higher ir‘bnce of solicited grade 3
systemic AEs observed in the mRNA cohort (11.1% vs 1.&% . The severity of solicited

cohort than in AZD1222 cohort.
Therefore, MAH concludes that the differences in demographic and baseline characteristics bz two

systemic AEs after AZD1222 booster dose in mRNA cohort'seemed to be higher than the
primary vaccination series with AZD1222. The MAH shoul lain whether people previously
vaccinated with mRNA who would receive a booster dos Q AZD1222, could have an increased
severity of reactogenicity comparing people naive o@ pusly vaccinated with AZD1222.

Summary of MAH’s Response: O

The incidence and severity of solicited AEs appearshe similar in individuals receiving an AZD1222
booster after primary series mRNA vaccine and @accine—nai‘ve individuals receiving a first dose of
AZD1222. Reduced incidence and severity o ited AEs was observed following a third dose of
AZD1222, consistent with information alreadygaring in the EU SmPC for Vaxzevria: “when compared
with the first dose, adverse reactions rep&dlafter the second dose were milder and less frequent”.

Table 18 compares the incidence of Gr. g‘égolicited AEs in the previously mRNA vaccinated participants
who received an AZD1222 booste éith incidences reported after primary AZD1222 vaccination in
participants from 4 pooled COV s. There were numerically slightly lower incidences of Grade 3
systemic solicited AEs in the na@articipants receiving a primary vaccination with AZD1222, but these
differences are small, may Iﬁ ce findings or due to differences in the populations (eg, the mRNA
cohort was younger and male that other cohorts, and these characteristics are associated with
higher rates of reported r&genicity), and are not considered to be clinically significant.

AN

Table 48 n nce of Grade 3 solicited AEs in VmRNA/B1222 participants and pooled
o a from naive patients receiving AZD1222
&

(\' Study D7220C00001 Pooled Data from MAA studies
.
\ VmRNA/B1222 AZD1222 Primary Vaccination
nt )' n/N (%) n/N (%)
A e 3 local solicited AE 4/299 (1.3) 38/2656 (1.4)

G;ade 3 systemic solicited AE 33/299 (11.1) 196/2664 (7.4)

The data suggest that people previously vaccinated with an mRNA-based vaccine who receive a booster
dose of AZD1222 would have similar severity of reactogenicity events compared to AZD1222-naive
people and increased severity of reactogenicity events compared to people previously vaccinated with 2
doses of AZD1222.
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Assessment of MAH's response:

The MAH has provided a comparative table of the incidence of severe solicited AEs after the AZD1222
booster dose in mMRNA cohort and after AZD1222 primary vaccination in naive participants from MAA
pooled data.

From these data, the MAH suggests that the severity of solicited AEs after AZD1222 boo, se in
subjects previously vaccinated with mRNA was similar to that in naive participants receiyi primary
vaccination with AZD1222. However, taking into account that the incidence of seve sywas higher
after the first dose of AZD1222 than after the second dose of AZD1222 during the pgimaty vaccination
course with Vaxzevria, the ideal comparison should be made between AZD1222 ef dose in mRNA
and 1st dose of AZD1222 in naive participants.

In Pooled Data from MAA studies, the incidence of severe solicited systemic Q&G% after 15t dose
and 2.2% after 2" dose of AZD1222 (similar results were reported in USA;§,'D8110C00001). In the
other hand, the incidence of solicited grade 3 systemic AEs after AZD122 rved in the mRNA cohort
was 11.1%. 6

Therefore, the severity of solicited systemic AEs after AZD1222 vaccipation seems to be somewhat higher
in people previously vaccinated with mRNA compared to peop Q\/e who received the 15t dose of
AZD1222 (this difference is not observed in solicited local AES)Q@

Conclusion: Point solved. Q

Question 15. An assessment of the incidence chicited AEs after the homologous or
heterologous booster compared with AEs reported after primary AZD1222 vaccination should

be provided. O

Summary of MAH’s Response: Q

Table 19 is a summary of solicited adver ts reported in participants in the AZD1222 booster arms
in Study D7220C00001 (Seronegativ fety Analysis Set) and AZD1222 primary dose series in the
Pooled Oxford Studies (Dose 1 SD«for)safety Analysis Set). Overall, the proportion of participants
receiving a heterologous booster solicited AE was generally similar with the participants receiving
the primary dose series of AZD esults were overall consistent for the Safety Analysis Set including
seropositive participants in{ ZD1222 booster arms in Study D7220C00001 (see CSR Tables

14.3.2.1.1 and 14.3.2.2.1Q

Table 49 nce of reactogenicity events following homologous and heterologous
AP 1222 booster versus primary AZD1222 vaccination
¢ QV a ine b
,\ Study D7220C00001 Pooled Oxford Studies
‘\\J V1222/B1222 VmRNA/B1222 Primary dose series of
b AZD1222*
N n/N (%) n/N (%) n/N (%)
A cited AE 264/338 (78.1) 268/298 (89.9) 2332/2725 (85.6)

My local solicited AE

208/338 (61.5)

227/298 (76.2)

2002/2725 (73.5)

Tenderness 184/338 (54.4) 212/298 (71.1) 1739/2725 (63.8)
Pain 128/338 (37.9) 148/298 (49.7) 957/1762 (54.3)
Swelling 12/338 (3.6) 12/298 (4.0) 93/2704 (3.4)
Redness 10/338 (3.0) 13/298 (4.4) 84/2704 (3.1)
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Bruising NC NC 172/963 (17.9)
Warmth NC NC 315/1762 (17.9)
Itch NC NC 356/2725 (13.1)
Induration NC NC 51/1762 (2.
Any systemic solicited AEs 204/338 (60.4) 237/298 (79.5) 1991/2725 };bi

Fatigue 142/338 (42.0) 169/298 (56.7) 1445/27}5%)
Headache 114/338 (33.7) 153/298 (51.3) 1435, 52.7)
Muscle pain 78/338 (23.1) 141/298 (47.3) 1 25 (43.9)
Malaise 72/338 (21.3) 124/298 (41.6) 98371762 (44.4)
Chills 17/338 (5.0) 88/298 (29.5) x \ 568/1762 (32.2)
Nausea 41/338 (12.1) 66/298 (22.1) ~ o 391/1762 (22.2)
Fever 5/338 (1.5) 30/298 (IO.Im 205/2695 (7.6)
Vomiting 2/338 (0.6) 4/298 (18) ~ 31/1762 (1.8)
Joint pain NC g 724/2725 (26.6)
Feverishness NC 591/1762 (33.5)

1
O

ce of reactogenicity events following homologous

Assessment of MAH's response:

The MAH provided a comparative table of the ing
and heterologous AZD1222 booster versus pri D1222 vaccination.

The MAH indicates that the proportion of partigipants receiving a heterologous booster with a solicited
AE was generally similar than the promn of participants receiving the primary dose series of
AZD1222.

Additionally, according to the data fro ooled Oxford Studies (submitted during MAA) the incidence
of solicited AEs is higher after the i se than after the second dose of AZD1222 during the primary
series. §

With the analysis now provide
after homologous or heterol
after 15t or 2" dose of A

Conclusion: Point s%%

Question 16, cidence of vaccination site lymphadenopathy in the mRNA cohort was
higher (fre y as “common”) than the incidence included in the current SmPC as
“uncom he MAH should discuss whether people previously vaccinated with mRNA who
would r %e a booster dose of AZD1222, could have an increased risk of vaccination site
lymp opathy.

the MAH, it is not possible to determine whether the reactogenicity
us AZD1222 booster is similar or not to the known reactogenicity profile

u ry of MAH’s Response:

TheYisk of lymphadenopathy appears to be similar in those receiving a first dose of AZD1222, whether
after primary series with an mRNA vaccine or in the vaccine-naive.

The number of vaccination site lymphadenopathy adverse events reported in study D7220C0001 is
provided in Table 20. A listing of the 5 patients that reported these events is provided in Table 21.

Type II variation assessment report

EMA/351687/2022 Page 122/131



Table 50 Vaccination site lymphadenopathy adverse events reported through Day 29
(Safety analysis set)

V1222/B1222 V1222/V2816 VmRNA/B1222 VmRNA/B2816

Preferred term N=367 N=368 N=322 N=322

Vaccination site 0 0 3(0.9) 2 (0.6) §
lymphadenopathy

: (0%
The incidence for the AZD1222 boosted treatment arm is 0.93%, which thus falls_finder the CIOMS
“uncommon” adverse drug reaction frequency (ie, reported in between <0.1% a %o of patients).
The incidence for the AZD2816 booster treatment arm is 0.62%. Due to the simi of the 2 booster

vaccinations and unlikelihood that their ADR profiles differ in this respect, it edsonable to combine
the data for a better powered estimate. Their combined incidence is 0.77%:

AstraZeneca acknowledges that lymphadenopathy is an adverse dr ction observed following
vaccination, an event which is disclosed in the current SmPC with an in@lce of uncommon. Although
mRNA vaccinated individuals receiving AZD1222 for the first time rﬁbe at a somewhat higher risk for
these events compared to previously AZD1222 vaccinated indm s receiving their third AZD1222
dose, the incidence reported in the VmRNA cohort is in line wit ported for individuals that received
a primary AZD1222 vaccination as disclosed in the current&%

Assessment of the MAH’s response Q

According to the MAH, the subjects receiving AZDIN oster dose after mRNA primary vaccination
may be at a somewhat higher risk of vaccination szi@mphadenopathy compared to previously AZD1222

vaccinated individuals receiving their third AZD1 ose.

In addition, the MAH indicates that incidence Qrted in the mRNA cohort is in line with that reported
for individuals that received a primary %222 vaccination as disclosed in the current SmPC. The
assessor endorses the MAH’s posMon@t the frequency of lymphadenopathy in mRNA cohort is
>1/1000 and <1/100 as it has been r ed in the current SmPC.

Conclusion: Point solved b

Question 17. Two AEs eased Fibrin D-dimer considered as related to AZD1222 booster
dose were observed in t RNA cohort (0.7%) compared to zero in the AZD1222 cohort. The
MAH should discuss these findings and justify whether or not an increase of elevated Fibrin
D-dimer should b uded in the SmPC for this population group.

Summary of@Response:

Coagulatian y laboratory tests, including D-dimer, were included in Day 0, Day 8, and Day 29

schedule &tIVItIeS for all participants as a means of enhancing pharmacovigilance for thrombotic

events e was no increased risk for thrombotic events seen in this study, including in the few

ic s that reported adverse events of increased D-dimer. Overall, there were no clinically

ful changes from baseline in D-dimer levels over time (Table 14.3.7.1.2) and results from shift

tables were comparable across the cohorts (Table 14.3.7.4.2). None of the reports of elevated D-dimer
in the study were serious or were associated with symptoms or a thrombotic event.

There were two increases in D-dimer in the VmRNA/B1222 that were reported as AEs and were judged
by investigator to be possibly related to investigational product. No concurrent AEs were reported:

A 30-39 year old participant reported a mild severity elevated D-dimer event that was observed in Day
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8 coagulation analysis: 1.56 mg/L (local lab upper limit of normal: 0.44 mg/L). No treatment was
required, and the event resolved. Day 29 D-dimer: 0.25 mg/L.

A 50-59 year old participant reported a mild severity elevated D-dimer event, that was observed in Day
8 coagulation analysis: 0.67 mg/L (local lab upper limit of normal: 0.44 mg/L). No treatment was
required, and the event resolved. Day 29 D-dimer: 0.27 mg/L. ’b

The D-dimer test is considered to be highly sensitive but also non-specific. Increases@—dimer
described as small and not clinically significant have been reported following vaccinat'wr@w ChAdOx1
nCoV-19 (AZD1222) (Chang et al 2022). But elevated D-dimer levels may be a{ of trauma,
infection, inflammation, liver or kidney disease, cancer, pregnancy, or smoking.

AstraZeneca does not consider these 2 laboratory findings, transient increas?e of which was less
than 2 times the upper limit of normal and without clinical symptoms, justiﬁ% ing elevated fibrin D-

dimer to the SmPC. 0

Assessment of the MAH’s response: @
A report of the two resolved events of increases in D-dimer in the mRNA€ohort has been provided. The
assessor endorses the MAH “s position of not adding elevated fibrin ®zdimer to the SmPC

Conclusion: Point solved q

Question 18. There was no imbalance in the inéi of MAAEs after AZD1222 booster dose
between AZD1222 and mRNA cohorts and no r&%afety signal was observed. However, the
MAH has not reported on the evaluation e relationship between the MAAEs and the
investigational vaccine. This analysis sho submitted.

Summary of MAH’s Response:

The table below presents the number{ang percentage of participants reporting MAAEs that were
considered possibly related to inve%onal product by the investigator. None of the events were
serious. There were few events ov pproximately 1% per group), and no imbalance was seen.

Table 51 N (%) of p /Qants with related medically attended adverse events — through
Day 29 ty analysis set)
V1222/B1222 V1222/B2816 VmRNA/B1222 VmRNA/B2816

N=367 N=368 N=322 N=322

4(1.1)6@ 3(0.8) 3(0.9) 4(1.2)
0\ e

In additi;ﬁ CJZeneca reports a brief narratives of the events, presented by treatment group. These

events r, additional safety concerns
As e@nt of the MAH'’s response:

inCidence of MAAEs reported after the booster dose was low and the frequencies similar in both
grotips (10.7% and 7.4% in AZD1222 and mRNA cohort, respectively).

The frequencies of MAAEs considered related to the vaccine, reported by the MAH, were very low and
similar between cohorts (1.1% and 0.9% in AZD1222 and mRNA cohort, respectively).

No imbalance was observed and the narrative of the events did not raise any additional safety concern.
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Conclusion: Point solved

Question 19. Regarding laboratory and haematological parameters, the MAH should provide
the tables indicating the percentage and total nhumber of participants with normazvalues,

increased or decreased values of different laboratory and haematological param for
groups V1222:B1222 and VmRNA:B1222 @
AstraZeneca’s Response: . %

The requested shift tables are provided in Appendix B. No clinically relevant trends wekobserved in any
treatment group

Assessment of the MAH’s response: Q
The MAH submitted an Appendix with the coagulation and haematolog&chemistry shifts from
a

baseline to the worst severity grade on-treatment value (Through Da nd from baseline to the
maximum/minimum on-treatment value based on normal range (Throu ay 29).

The laboratory, haematological and chemistry shifts were similar é‘@en both cohorts. The majority of
laboratory, haematological and chemistry parameters were withingtopmal clinical range and did not raise
any safety concerns.

Conclusion: Point solved Q

Question 20. Considering that trial D7220C0000\i@ recruited subjects > 30 yoa the MAH is
asked to justify requesting a booster indication from 18 yoa. The risk of TTS in this population
should also be taken into account.

Summary of MAH’s Response: Q

The original AZD1222 development progr&n)e included participants aged 18 to 29 years. Based on the
data from this programme, Vaxzevria wgaj)proved in the EU for active immunisation in individuals 18
years of age and older. In AZD12§mical studies, including in study D7220C00001, increased
immunogenicity and increased rea icity have been observed in adults aged 18-64 years compared
with older adults. However, clini eaningful differences that would impact the benefit-risk profile of
AZD1222 have not been obse \@w those aged 18 to 29 compared with, eg, those aged 30 to 39 or 40
to 49. As such, AstraZene &onsiders that the booster indication should mirror the primary series
indication, including with Qct to minimum age.

Further, while the sefapegative booster dose cohort of study D7220C00001 did not include any
participants aged 1 years, the immunogenicity and safety of a booster dose in those aged 18-29
years is supp.orﬁ)y the COV001 booster substudy, where of the 80 participants assessed for
reactogenicity & re aged 18-29, 36 were aged 30-39, and 28 were aged 40-55 (Flaxman et al 2021).
No meaninﬁ\d' ferences in immunogenicity or safety were reported across these age groups.

Thro Qvith thrombocytopenia syndrome, in some cases accompanied by bleeding, has been
very rarely following vaccination with AZD1222. This includes severe cases presenting as
us thrombosis, including unusual sites such as cerebral venous sinus thrombosis, splanchnic vein
thrombosis, as well as arterial thrombosis, concomitant with thrombocytopenia. The majority of these
cases occurred within the first 21 days following vaccination and some events had a fatal outcome. The
reporting rates after the second dose are lower compared to after the first dose.

There are no known risk factors for the development of thrombosis with thrombocytopenia following
vaccination. Please note that in September 2021 PRAC concluded that no risk factor associated with
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gender and age was identified for TTS and therefore recommended removal of ‘TTS cases occurred
mostly in women under 60 years of age’ from section 4.4 of the SmPC.

A summary of the latest review (28 March 2022) of the AZD1222 post-marketing database regarding
booster dose and potential TTS reports is provided in Appendix D. Overall, no new or emerging,concern
regarding TTS has been identified with booster doses of AZD1222. AstraZeneca will continue tbnitor
adverse event reports involving booster dosing with Vaxzevria as part of ongoing routine@ illance
activities.

AstraZeneca considers that these data support the inclusion of a booster dose optlong’ EU SmPC in
individuals 18 years of age and older. AstraZeneca is not aware of any data that wo port a different

age threshold for a booster dose of AZD1222 compared with primary series vacci on and considers
that the overall benefit-risk profile of a booster dose is consistent with the efit-risk profile of the
primary vaccination course, regardless of age.

Assessment of the MAH’s response: 0

In the data reported for this submission from study D7220C00001, no &:ipants aged <30 years
were included. However, the MAH considers that the safety of a b g@r dose in subjects aged 18-29
years is supported by the COV001 booster substudy, where fro total of 80 participants assessed
for reactogenicity, 16 were aged 18-29, 36 were aged 30-39, 28 were aged 40-55 (Flaxman et al
2021).

The assessor considers that a database of 80 participar@ very limited and does not allow to draw
any conclusion regarding reactogenicity and safety o ooster dose. However, it is to be expected
that the reactogenicity pattern after a booster do ill be similar between subjects aged 18-29 years
and subjects =30 years, with the exception of thﬁ:uencies profile (it is known that the
reactogenicity decreases with the age). Theref@re,rom a point of safety view, the assessor agrees
that the indication of a booster dose could include subjects from >18 years.

Due to the wide post-marketing use of laxzgvria, it has been possible to characterize very rare cases
of TTS following vaccination with AZD1 . In addition, the reporting rates of TTS after the second
dose are lower compared to after t dose.

The MAH attached Postmarketlgeports of Potential TTS Following AZD1222 (appendix D), but the
information included is very Seven cases with the HLT Thrombocytopenia and SMQ
Hematopoietic were identi f which, there were 4 cases reported after AZD1222 booster dose: 2
of them erroneously repoQto occur after dose 3, but probably appeared after dose 2; another one
did not meet MHRA defijtion, and the last one appeared in a subject previously vaccinated with
Sinovac.

With this im‘orvx"| nand without knowing the number of AZD1222 doses administrated, it is not
possible to kr@ e risk of TTS after a booster dose of AZD1222. Therefore, a warning in 4.4 in the
SmPC re ‘ﬂ his issue should be included.

Conclé( SmPC updated accordingly, point solved
&s
10. Overall conclusion and impact on the benefit/risk
balance

conclusion and impact on benefit-risk balance has/have been updated accordingly

The purpose of this variation is to support the use of AZD1222 as COVID-19 vaccination booster dose in
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adults 18 years and older, previously vaccinated with primary series of an authorised COVID-19 vaccine
(either mRNA or adenoviral-based). Consequently, an update of several sections of the SmPC is proposed
by the MAH. The main supporting data derive from Study D7220C00001.

to immunogenicity response in Balb/c mice following three doses of Vaxzevria (AZ12 Data is
indicative of an overall improved immunogenicity in this species when receiving 3 doses@we vaccine.
Although no relevant increase in T-cell response has been observed, the neutralizing }hody response
was overall higher after the boost dose as compared with two doses immunizati gainst wild-type,
Beta, Delta and Gamma variants in a pseudovirus nAb assay. In addition, specifj Gresponse against
all variants assessed has shown an overall better profile as compared to two ministration.

Non-clinical data
The MAH has submitted a peer reviewed publication (Spenser et al., 2021) providing informa%‘nhated

Of note, the MAH has submitted data with AZD2816 vaccine (modified AZDﬁ accine targeted against
the Beta variant of SARS-CoV-2). It should be highlighted that since ey, ion of AZD2816 is not part
of the present procedure, data related to this modified vaccine ha%t been considered for the
assessment. In addition, information related to thromboembolic evﬁs that are currently part of other
ongoing evaluation procedures of Vaxzevria (AZD1222) have bee@ ncluded in the present evaluation

report. %
With regards to the non-clinical assessment no relevant co ave been identified.

Clinical data O

Clinical trial D7220C00001 is an ongoing Phase /III, partially double-blinded, randomised,
multinational, active controlled study to evaluate t@afety and immunogenicity of AZD2816 (a modified
AZD1222 vaccine targeted against the Beta i of SARS-CoV-2) and AZD1222 (original vaccine
expressing the Wuhan strain) as a 1-dose boosg\E/accination in previously vaccinated adult participants
(either with AZD1222 or an mRNA vac%and also as a 2-dose primary vaccination schemes in
previously unvaccinated adult participangs.

to its limited relevance in an epide gical setting dominated by Delta and Omicron variants. Moreover,
data from the previously unan ed cohort, who are to receive a 2-dose primary series of AZD1222
and/or AZD2816, have not n'stibmitted by the MAH in the context of this variation.

It is noted however, that the MAHq’ @eeking an indication for the product AZD2816 at this time due

Therefore, the data submn this procedure by the MAH (which include an Interim CSR and a clinical
overview) are primar%c)us d on data from the AZD1222 booster treatment (in subjects that previously
received two doses 1222 or an mRNA vaccine) and includes only a brief summary of results for
AZD2816. It is n %t this interim analysis includes a full analysis of the booster treatment group
through Day 2 %wing AZD1222 booster, and it is considered that these data are sufficient to get
relevant info@n regarding the immunogenicity and safety of this booster dose.

L 4
Study pajticipants were 30 years of age and older, and the main immunogenicity analysis is made in
ho were SARS-CoV-2 seronegative at study start.

partici
Th @'] of the clinical trial D7220C00001 was discussed in two Scientific Advice procedures and in
ditional query about the use of an historical control group that were posed by the MAH to the
CHMP. Some of the recommendations made by the CHMP in the FALs have been followed, such as the
non-inferiority analysis for the GMT ratio (primary endpoint) and the seroresponse rate (key secondary
endpoint), and the request to separate the original SAP into 3 individual SAPs with one specific to the
AZD1222 previously vaccinated cohort, and another one to the mRNA previously vaccinated cohort.
However, some CHMP recommendations were not followed by the MAH. In particular, the MAH did not
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follow the CHMP recommendation on the immunogenicity comparisons to be made in order to include a
claim in the product information so that AZD1222 can be used to boost the response in persons
previously vaccinated with COVID-19 mRNA vaccines.

good concordance of these results with those obtained from a wild type virus neutralization was

The immunogenicity comparisons were based on pseudoneutralizing antibodies and a reporf%showing
lacking and this issue was raised as a RSI. @

It is noted that, upon consultation, the CHMP agreed that the primary and key secondaryc?-inferiority
analyses would compare the immunogenicity, in terms of neutralizing antibodiesq e response
achieved 28 days after AZD1222 booster dose as compared to that achieved in istorical control
group 28 days after a 2-dose AZD1222 primary vaccine series from the 3 trial, Study
D8110C00001, predominantly conducted in the US and South-America. Limited details have been
provided on the baseline and demographic characteristics of the histoﬂri& ntrol group, and this

information was requested as a RSI in order to determine if there is a go tch with the cohort that
received primary vaccination with AZD1222. @

The seronegative immunogenicity set used for the primary and k@ﬁecondary endpoints includes 342
participants from the group that received 2 doses of AZD122Q a homologous booster and 294
participants from the cohort that received two doses of an mRN ne and a booster dose of AZD1222.
The historical control group included 508 subjects. %

The primary endpoint based on calculating GMT ratios b che antibody titres reached 29 days after
the booster dose and those achieved 29 days aft ry vaccination (derived from the historical
control group) were met for both cohorts (AZD1222 an& mRNA primary vaccinated subjects) whereas
the key secondary endpoint comparing the sero@nse rate after primary vaccination with that pre-
and post- booster dose was not met for any of cohorts. The low seroresponse rate achieved after
the booster doses questions the indication souﬁ)r a booster AZD1222 dose, and this issue was raised

as a RSI. &

In conclusion, the data provided by th n the initial submission of this variation were not considered
sufficient to provide conclusive effi idence to support de use of Vaxzevria as a booster dose, in
adults 18 years and older, who weéeviously vaccinated with a primary series of an authorised COVID-
19 vaccine (either mRNA or adglral-based), and this issue was raised as a major objection (MO). In
particular the information rﬁ d in relation to this MO related to: i) requesting a report showing
adequate correlation betw e pseudovirus neutralising and live virus neutralising assays; ii, various
analyses to try expl inin@e failure to meet the key secondary endpoint (seroresponse) and iii)
justification for not fo ing the CHMP recommendation on the immunogenicity analysis to allow the
use of AZD1222 as ¥ @ er for those previously vaccinated with an mRNA vaccine.

The MAH has ¢, @d adequate response to the MO and other concerns raised as RSI. As detailed in

section 9. provided histograms [showing the percentage of subjects reaching different antibody

titres (p 2 post- booster)], reverse cumulative distribution curves (RCDC) of pseudoneutralising
antibodi e- and post- booster doses), and a specific analysis of the booster responses in participants
with y tires pre-booster below the LLOQ. Overall, the histogram data and the RCDC curves for
bo V1222/B1222 and the VmRNA/B1222 cohorts do not indicate that there are two different

opulations, one of high responders and the other responding poorly to the booster dose. Rather,
the data suggest that most of the subjects that received a booster dose increased their nAb titres. For
both the V1222 and VmRNA groups, at day 29 after booster doses, a higher rate of seroresponse (81.4%
and 97.3%, respectively) was observed in participants with baseline nAb titres < LLOQ than in the overall
population [66.1% (V1222) and 43.2% (VmRNA)]. It is thus considered that the high seroresponse rates
seen in participants with baseline nAb titres < LLOQ in fact demonstrate the adequate boosting ability
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of AZD1222 dose, and that the lower seroresponse rate in the overall population was due to the difficulty
to achieve a = 4-fold rise in seroresponse from baseline in subjects with higher pre-booster titres.

As detailed in section 9. , the MAH also calculated the seroresponse rates based on a = 2 fold rise in
Spike-binding antibodies. The seroresponse rates determined when using a = 2 fold rise ig binding
antibodies were 82.6% (95%CI 78- 86), and 71.1% (95%CI 65-76) for the V1222/8122 the
VmRNA/B1222 cohorts, respectively. These figures are clearly higher from those calculate using
a = 4 fold rise in binding antibodies: 68.2% (95%C 62-73) for the V1222/B1222 and WQS%CI
30-42) for the VmRNA/B1222. These data are interpreted in that the seroresponse erms of S-
binding antibodies (= 2 fold rise) is quite significant for both cohorts (V1222/B1222 aﬁlXRNA/BlZZZ),
and thus these data indicate that the AZD1222 booster dose is in fact boostlng esponse induced
after primary vaccination in most of the participants in the trial.

The MAH acknowledged that the CHMP advice has not been followed to co the immune response
of the VmRNA/B1222 group to an mRNA primary series treatment group. ®he)MAH indicated that it was
not possible to access serum samples for the VmRNA cohort nor was it @"ble to access mRNA vaccine
for administration to a vaccine-naive cohort within the study. Taking fito account this explanation,
together with: i) the fact that the comparison made by the MAH i&arms of GMT ratio showed higher

titers in the population that received the AZD1222 booster as pared with a population in which
clinical efficacy was shown (primary series of AZD1222), ii) t igh seroresponse rate seen in subjects
with low antibody titres before the booster dose, and ii) t seroconversion rate in terms of = 2
fold rise in Spike-binding antibodies, it is considered that ta submitted support the use of AZD1222

as a heterologous booster.

It is noted, that very recently a rint publication (not yet peer-reviewed)
(https://www.medrxiv.org/content/10.1101/202 29.22274483v1) (Effectiveness of ChAdOx1-S
COVID-19 Booster Vaccination against the Omiicron and Delta variants in England) from UK, provides
evidence of protection against Omicron v@ following homologous AZD1222 booster.

In conclusion, all the efficacy data provided by the MAH in response to the RSI provide clear support for
the use of AZD1222 as a homologous olheterologous booster.

The interim analysis of safety (data cut-off 11th October 2021) was performed on 646
seronegative participants (34 art|C|pants were previously vaccinated with AzZD1222 and 299
participants were prewously& ated with a mRNA vaccine). The median number of follow-up days
after AZD1222 booster d s similar in both groups up to the cut-off date (90 days in AZD1222
cohort and 88 days in mRQhort) However, an imbalance regarding age, gender and the dose interval
(between the booste%e and primary vaccination) was observed between the two groups. The MAH
was requested to n and justify if the imbalance in demographic and baseline characteristics
observed betw Qe two groups could contribute to the difference observed in the safety profile

between the t orts.

Overall, & rved reactogenicity profile was similar in both groups and not different to the known
reactog described for AZD1222, although the frequency and severity of each solicited local and
syste s was higher in mRNA cohort than in AZD1222 cohort. The MAH concluded, in a response to
th »’that the differences in demographic and baseline characteristics between two cohorts may

in some, but not all, of the differences in reactogenicity between them, and it is suggested that
with"more balanced cohorts of previously vaccinated AZD1222 or mRNA participants, there may have
been a smaller difference in the reactogenicity profile of the AZD1222 cohort versus the mRNA cohort.

In addition, AEs were reported less frequently in adults aged = 65 years than in adults aged 30-64 years
in each cohort groups and higher incidences of solicited and unsolicited AEs were observed in females
than males in both cohorts. These results were consistent to data reported in previous AZD1222 studies.
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No vaccine related deaths were reported during the study. The incidence of SAEs and AESIs was low and
no clinically meaningful imbalances were noted. No TTS events were reported during the study.

On the other hand, there were no data from participants aged <30 years. However, it is to be expected
that the reactogenicity pattern after a booster dose will be similar between subjects aged 18429 years
and subjects =30 years, with the exception of the frequencies profile since it is known@; the
reactogenicity decreases with the age. @

The benefit/risk of Vaxzevria as stated in the current PI information does not change., %

In relation to this variation, the MO as well as the OCs raised as RSI have been adé&ately addressed
by the MAH. The results indicate that both for the homologous or heterologous AZD3222 booster, the
primary immunogenicity endpoint was met in both cases. Although the key sg€ohdary endpoint based
on nAb seroresponse rate was not met for any of the two cohorts, the analysi ibed in the responses
to the RSI indicate that particularly the subjects with lower vaccine-in% antibody titres before
vaccination benefit clearly from a booster dose, and that a large propogti f subjects, independently
of baseline titres, also increase the spike antibody titres. In conclusi%ere is a clear benefit of a
booster dose in terms of efficacy (increase in antibody titres). {

It is noted that the data submitted do not provide informatio@ the long-term persistence of the
antibody titres.

From a safety point of view, the safety pattern is similar to@bdescribed at the time the conditional MA
was granted for primary series vaccination. Howeve iS not possible to determine whether the
reactogenicity after homologous or heterologous A 2 booster is similar or not to the known
reactogenicity profile after 1st or 2nd dose of AZD 2. Moreover, the severity of solicited systemic AEs
after AZD1222 vaccination seems to be somewhﬁgher in people previously vaccinated with mRNA
compared to people naive who received the 1s®e of AZD1222.

It should also be mentioned that the datafsubmitted by the MAH do not allow to determine the risk of
several rare severe adverse reactions (@ssgciated with the use of AZD1222, such as capillary leak
syndrome, cerebrovascular venous ,a sinus thrombosis, myelitis transverse and thrombosis with
thrombocytopenia syndrome after, 222 booster dose, especially in previously mRNA-vaccinated
subjects who will receive AZD1 ccine for the first time. The SmPC section 4.4 has been updated
with a warning to indicate th @ risk of very rare events after a booster dose of Vaxzevria has not
been characterized. {

In conclusion, the benefit/ of a homologous booster dose of AZD1222 or a heterologous AZD1222
dose in subjects thatNreceived an mRNA primary vaccination series is positive.

(%

11. Recqu\endations

Based on bh{(eyew of the submitted data, this application regarding the following change:

Variat@gquested Type Annexes
£, affected
C.1.4 - Change(s) in the SPC, Labelling or PL due to Type II I and IIIB
new quality, preclinical, clinical or pharmacovigilance
data

Update of sections 4.2, 4.4, 4.8 and 5.1 of the SmPC in order to introduce a booster dose of Vaxzevria
(homologous or heterologous) based on interim immunogenicity and safety data from the pivotal study
D7220C00001, a partially double-blinded, randomised, multinational, active-controlled phase II/III
clinical study and supportive literature evidence from studies COV001, COV-BOOST and Com-CQOV
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studies. The Package Leaflet is updated accordingly. In addition, the MAH took the opportunity to make
minor editorial changes/corrections throughout the product information.

Xis recommended for approval

Amendments to the marketing authorisation b
In view of the data submitted with the variation, amendments to Annex(es) I and IIIB ar @
recommended. 0@

12. EPAR changes O

The table in Module 8b of the EPAR will be updated as follows: &
Scope 0

Please refer to the Recommendations section above @

Summary @
Please refer to Scientific Discussion ‘EMEA/H/C/005675/II/06Q

For more information, please refer to the Summary a\@lct Characteristics.
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