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1. Background information on the procedure

1.1 Submission of the dossier

The applicant Janssen-Cilag International NV submitted on 15 February 2021 an application fo
marketing authorisation to the European Medicines Agency (EMA) for COVID-19 Vaccine Jans:b
through the centralised procedure falling within the Article 3(1) and point 1 of Annex of Redgufation
(EC) No 726/2004. The eligibility to the centralised procedure was agreed upon by the E HMP on

28 July 2020. {\
a

The applicant applied for the following indication: *COVID-19 Vaccine Janssen&ed for active
immunisation for the prevention of coronavirus disease-2019 (COVID-19) ing# greater than or

equal to 18 years of age. The use of the vaccine should be in accordance % icial
recommendations.’

The legal basis for this application refers to: k
Article 8.3 of Directive 2001/83/EC - complete and independ@plication

The application submitted is composed of administrative i@a on, complete quality data, non-
clinical and clinical data based on applicants’ own tests @s udies and/or bibliographic literature
substituting/supporting certain test(s) or study(ies).

Information on Paediatric require Q

Pursuant to Article 7 of Regulation (EC) NKZOUZOOG, the application included an EMA Decision(s)
P/0059/2021 on the agreement of a paediat®i€ investigation plan (PIP).

At the time of submission of the a p@n, the PIP P/0059/2021 was not yet completed as some
measures were deferred. 6

Similarity {O

Pursuant to Article 8 of Re tion (EC) No 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicangdid not submit a critical report addressing the possible similarity with
authorised orphan r@inal products because there is no authorised orphan medicinal product for a
condition reIated@e proposed indication.

*

/4

Applicapt@quest for consideration

Conditional marketing authorisation

pplicant requested consideration of its application for a conditional marketing authorisation in
accordance with Article 14-a of the above-mentioned regulation.

New active Substance status

The applicant requested the active substance adenovirus type 26 encoding the SARS-CoV-2 spike
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glycoprotein (Ad26.COV2-S) contained in the above medicinal product to be considered as a new
active substance, as the applicant claims that it is not a constituent of a medicinal product previously
authorised within the European Union.

Scientific advice b

The applicant received the following scientific advice on the development relevant forsh 1 ation
subject to the present application:

Date Reference SAWP co-ordinég

N

24 April 2020 EMEA/H/SA/4470/1/2020/11 Dr Jens Reirthgrdty Dr Walter Janssens

4 May 2020 Clarification Letter Dr Jens R &dt, Dr Walter Janssens
EMEA/H/SA/4470/1/2020/11

9 July 2020 EMEA/H/SA/4470/1/FU/1/2020/111 Dr IngQSche//ens, Dr Walter Janssens

27 November 2020 [EMA/SA/0000047617 hannes Hendrikus Ovelgonne, Prof
itte Schwarzer-Daum

The scientific advice pertained to the following quality, @(:Qnical, and clinical aspects:
. The qualification of cell bank system

. Specifications and controls for cell bank syst@virus seed system, active substance (AS) and
finished product (FP)

. Comparability assessment between &55 3 clinical material and commercial vaccine

. AS and FP process validation app cb'

. Implementation of new AS a anufacturing sites

. The approach to define th@ Life for the final product

. Preclinical data requirer%ts before first in man

. The design of an embhy@-foetal and pre- and postnatal development study in the rabbit
. Nonclinical and@al package to support the start of the Phase 3 efficacy study

e The design @e
L 4

. The tim &to initiate paediatric studies and submit a paediatric investigation plan

hase 2 (VAC31518C0V2001) and the Phase 3 study (VAC31518C0OV3001)

L 4
Complian ith Scientific Advice
In ge "he applicant has taken into account the advice and comments provided by the CHMP on
th ity-related issues. More particularly, the control strategy and specifications proposed by the

ant in the MAA are largely in line with the recommendations provided.

Regarding the pre-clinical development, points raised were the use of platform data to support clinical
development in the absence of studies with an insert-specific vector, timing of Ad26.COV2.S repeat-
dose toxicity study, design and timing of EFD-PPND study, nonclinical pharmacology package to
support clinical development at different stages, and platform data on biodistribution to support MA in
the absence of insert-specific data. The submitted data are not in conflict with the provided advice.
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The applicant has sought scientific advice on the clinical data needed to proceed with the Phase 3
study (VAC31518C0V3001) as well as different aspects of the design of the Phase 2
(VAC31518C0V2001) and the Phase 3 studies. The points discussed during the SA are reflected in the

AR where appropriate.

COVID-19 EMA pandemic Task Force (COVID-ETF) @

In line with their mandate as per the EMA Emerging Health Threats Plan, the ETF undé@he
following activities in the context of this marketing authorisation application:
\Qprocedure based

eview procedure.

The ETF endorsed the Scientific Advice letter, confirmed eligibility to the rolling r:
on the information provided by the applicant and agreed the start of the rollin

Furthermore, the ETF discussed the (Co-)Rapporteur’'s assessment reports% lews and provided
their recommendation to the CHMP in preparation of the written adoption,rolihg review procedures.
The corresponding interim opinions were subsequently adopted by the@

For the exact steps taken at ETF, please refer to section 1.2. {
1.2 Steps taken for the assessment of @product
The Rapporteur and Co-Rapporteur appointed by th& were:

Rapporteur: Christophe Focke Co-Rapporteur: Sodiz

The appointed co-rapporteur had no such pro@

subject to the present application.

role in scientific advice relevant for the indication

)
The CHMP confirmed eligibility to the tralised procedure on 28 July 2020
The ETF recommended to start t lling review procedure on 26 November 2020
The applicant submitted do ation as part of a rolling review on 27 November 2020
non-clinical and clinical d support the marketing authorisation
application
&

The procedure (Rolli eview 1) started on 01 December 2020

The Rapporteur Assessment Report was circulated to all CHMP, 07 January 2021
Peer Review& ETF on
PN

PRAC d':ﬁ@s took place on 12 January 2021

The Ra eurs circulated updated Joint Assessment reports to all 13 January 2021
C@er Reviewer and ETF on

Q}scussions took place on 14 January 2021

Adoption of first Interim Opinion (Rolling Review 1 [non-clinical, clinical 15 January 2021
and RMP]) via 24 hour written procedure on

The Rapporteur's first Assessment Report was circulated to all CHMP, 21 Jan 2021
Peer Reviewer and ETF on
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The Rapporteurs circulated updated Joint Assessment reports to all
CHMP, Peer Reviewer and ETF on

28 January 2021

BWP discussions took place on

27 January 2021

ETF discussions took place on

Adoption of second Interim Opinion (Rolling Review 1 [Quality-ERA-
NAS]) via written procedure on

The applicant submitted documentation as part of a rolling review
(Rolling Review 2) on non-clinical data to support the marketing
authorisation application

22 Ja@/ 2021

The procedure (Rolling Review 2) started on

&ary 2021
AN

The Rapporteurs circulated the Joint Assessment reports to all CHMP,
Peer Reviewer and ETF on

N

@ February 2021

ETF discussions took place on {
72

16 February 2021

procedure on

Adoption of third Interim Opinion (Rolling Review 2) via writtfnw

22 February 2021

The application for the conditional marketing authorisati&w\as formally
received by the EMA on \

15 February 2021

~
O

The procedure started on

16 February 2021

The following GMP inspection(s) were reques Mhe CHMP and their
outcome taken into consideration as part of the Quality/Safety/Efficacy
assessment of the product:

1. Emergent Manufacturing Operatio s imore LLC, 5901 East
Lombard Street, Baltimore, MD SA (active substance
manufacture)

2. Grand River Aseptic ma ing (GRAM), Grand Rapids MI,
49504-6426, USA (finished{oduct manufacture)

3. Catalent Indiana LLC, 0 Patterson Drive Bloomington IN 47403,
USA (finished produ&anu acture)

1. 1st-4th February 2021

2. 25t-29th January 2021

3. 22" February-1st March
2021

The CHMP rapp and co-rapporteurs Assessment Reports were
circulated to P, PRAC, BWP, peer reviewer and ETF on

4 March 2021

The PRAC R@rteur s first Assessment Report was circulated to all
CHMP, \and ETF on

4 March 2021

ETF sions took place on

8 March 2021

MP rapporteur's and co-rapporteurs updated assessment reports
e circulated to all CHMP, PRAC, BWP, peer reviewer and ETF on

9 March 2021

BWP extraordinary meeting was held on

9 March 2021

The PRAC agreed on the PRAC Assessment Overview and Advice to
CHMP during an extraordinary PRAC meeting on

9 March 2021
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The CHMP, in the light of the overall data submitted and the scientific 11 March 2021
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to COVID-19 vaccine Janssen on

2. Scientific discussion Qj
&
2.1. Problem statement {

2.1.1. Disease or condition &\/Q

End of December 2019, World Health Organization (WHO) was informe Qa cluster of cases of
viral pneumonia of unknown cause in Wuhan, China. In mid-January Zg&ne pathogen causing this
atypical pneumonia was identified as a novel coronavirus, severe aﬁe respiratory coronavirus 2
(SARS-CoV-2) and genome sequence data were published. Sinc y the virus has spread globally
and on 30 January 2020 the WHO declared the outbreak a Publi Ith Emergency of International
Concern and on 11 March 2020 a pandemic. The pandemic is%ng despite unprecedented efforts to

control the outbreak. Q

According to ECDC, histologic findings from the lung 'n@e diffuse alveolar damage similar to lung
injury caused by other respiratory viruses, such as ME CoV and influenza virus. A distinctive
characteristic of SARS-CoV-2 infection is vascuIar@age, with severe endothelial injury, widespread

thrombosis, microangiopathy and angiogenesib

2.1.2. Epidemiology and risk @rs

As of 01 March 2021, there have e@er 113 million confirmed cases of SARS-CoV-2 infection
globally with approximately 2.5 mij eaths resulting from infection and subsequent coronavirus
disease (COVID-19). The major'b nfections result in asymptomatic or mild disease with full

recovery. g
Underlying health conditi h as hypertension, diabetes, cardiovascular disease, chronic
respiratory disease, chronic ney disease, immune compromised status, cancer and obesity are
considered risk facto developing severe COVID-19. Other risk factors include organ
transplantation and osomal abnormalities.

Increasing agé& 'Qother risk factor for severe disease and death due to COVID-19. European
countries t‘ha haye established surveillance systems in long-term care facilities (LTCF) have reported
that 5-6 N current LTCF residents died of COVID-19, and that LTCF residents accounted for up to
72% of VID-19 related deaths.

Indi i@ﬁ with high risk of exposure to SARS-CoV-2 due to occupation include healthcare and
lifle workers.

2.1.3. Aetiology and pathogenesis

SARS-CoV-2 is a positive-sense single-stranded RNA (+ssRNA) virus, with a single linear RNA
segment. It is enveloped and the virions are 50-200 nanometres in diameter. Like other
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coronaviruses, SARS-CoV-2 has four structural proteins, known as the S (spike), E (envelope), M
(membrane), and N (nucleocapsid) proteins.

The spike protein contains a polybasic cleavage site, a characteristic known to increase pathogenicity
and transmissibility in other viruses. The Spike is responsible for allowing the virus to attach tg and
fuse with the membrane of a host cell. The S1 subunit catalyses attachment to the angiotensi
converting enzyme 2 (ACE-2) receptor present on cells of the respiratory tract, while the S nit
facilitates fusion with the cell membrane. The spike protein is considered a relevant anti vaccine
development because it was shown that antibodies directed against it neutralise the vfngd it elicits
an immune response that prevents infection in animals.

It is believed that SARS-CoV-2 has zoonotic origins and it has close genetic simi rQo bat
coronaviruses. Its gene sequence was published mid-January 2020 and the vi bélongs to the beta-
coronaviruses.

Human-to-human transmission of SARS-CoV-2 was confirmed in Januar . Transmission occurs
primarily via respiratory droplets from coughs and sneezes and throug osols. The median
incubation period after infection to the development of symptoms igffour to five days. Most
symptomatic individuals experience symptoms within two to sev s after exposure, and almost all
symptomatic individuals will experience one or more sympto e day twelve. Common symptoms
include fever, cough, fatigue, breathing difficulties, and loss Il and taste and symptoms may
change over time.

The major complication of severe COVID-19 is acut e@tory distress syndrome (ARDS) presenting
with dyspnoea and acute respiratory failure that require® mechanical ventilation. In addition to
respiratory sequelae, severe COVID-19 has been d to cardiovascular sequelae, such as myocardial
injury, arrhythmias, cardiomyopathy and hearifai , acute kidney injury often requiring renal
replacement therapy, neurological complicatio uch as encephalopathy, and acute ischemic stroke.

2.1.4. Clinical presentation$ﬂiagnosis

The severity of COVID-19 varies. ease may take a mild course with few or no symptomes,
resembling other common upp ratory diseases such as the common cold. Mild cases typically
recover within two weeks, whij se with severe or critical diseases may take three to six weeks to
recover. Among those who { died, the time from symptom onset to death has ranged from two to
eight weeks. Prolonged p mbin time and elevated C-reactive protein levels on admission to the
hospital are associat&&ith sévere course of COVID-19 and with a transfer to ICU.

The gold standard d of testing for presence of SARS-CoV-2 is the reverse transcription
polymerase chaimreaction (RT-PCR), which detects the presence of viral RNA fragments. As this test
detects RNA M infectious virus, its ability to determine duration of infectivity of patients is limited.
The test ig@ly done on respiratory samples obtained by a nasopharyngeal swab, a nasal swab or
sputum @ .

2. “Management

The"management of COVID-19 cases has developed during 2020, and includes supportive care, which
may include fluid therapy, oxygen support, and supporting other affected vital organs.

Treatment of hospitalised patients encompass anti-inflammatory agents such as dexamethasone and
statins, targeted immunomodulatory agents and anticoagulants as well as antiviral therapy (e.g.
remdesivir), antibodies administered from convalescent plasma and hyperimmune immunoglobulins.
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These therapies have shown variable and limited impact on the severity and duration of iliness, with
different efficacies depending on the stage of iliness and manifestations of disease.

While care for individuals with COVID-19 has improved with clinical experience, there remains an
urgent and unmet medical need for vaccines able to prevent or mitigate COVID-19 infections during
the ongoing pandemic. Especially protection of vulnerable groups and mitigating the effects off

pandemic on a population level are desired. Although three vaccines for prevention of COV ere

approved recently, there is still an important need for additional vaccines to meet gIobaI@ ds.
0\

About the product {

replication-incompetent adenovirus type 26 (Ad26) vectored vaccine encoding,a severe acute
respiratory syndrome coronavirus 2 (SARS CoV 2) spike (S) protein.

COVID-19 Vaccine Janssen (also referred to as Ad26.COV2.S) is a monoval@&mbinant,

Wild-type adenovirus serotype 26 (Ad26) consists of non-enveloped vi which encode the
adenoviral proteins. The dsDNA molecule is encapsulated by an icosaghedral protein structure.
The recombinant Ad26 vector Ad26.COV2.S contains a transgene encodes a modified full-length

SARS-CoV-2 spike (S) protein with stabilizing modifications, i.e ino acid changes in the S1/S2
junction that knock out the furin cleavage site, and 2 proline tutions in the hinge region.

Following administration of Ad26.COV2.S, the spike glycoprgtein of SARS CoV 2 is expressed,

stimulating an adaptive humoral and cellular immun se.

Ad26.COV2.S is administered intramuscularly as a single’dose of 0.5 mL (5x10%° vp, corresponding to
not less than 8.92 logio infectious units). O

Proposed indication: ‘COVID-19 Vaccine Jans is’indicated for active immunisation for the prevention
of coronavirus disease-2019 (COVID-19) wults greater than or equal to 18 years of age.

The use of the vaccine should be in acco@yce with official recommendations.’

The same Adenovirus type 26 (Ad or encoding the glycoprotein (GP) of the Ebola virus Zaire
(ZEBOV) Mayinga strain has been oved in Europe through Centralised Procedure (Zabdeno, INN:
ebola vaccine rDNA, repIicatio@ompetent; Procedure No. EMEA/H/C/005337/0000).

Type of ApplicationQd aspects on development

The applicant reque nsideration of its application for a Conditional Marketing Authorisation in
accordance withéi 14-a of Regulation (EC) No 726/2004, based on the following criteria:
I

balance is positive.

° The bene’ﬁ

Accordin f\ applicant, the efficacy, immunogenicity and safety data presented in their application
support urable benefit-risk profile for Ad26.COV2.S in the proposed cMA indication, i.e. for active
immu to prevent COVID-19 caused by SARS-CoV-2 in adults =18 years of age.

iS\ISsbased on evidence from the ongoing pivotal Phase 3 study COV3001 which examines the
e cy, safety, and immunogenicity of a single dose of Ad26.COV2.S in a diverse adult population =18
years of age, including adults =60 years of age. The applicant stated that the results for the primary
analysis, performed after at least 2 months (8 weeks) of follow-up indicate that Ad26.COV2.S is
effective against symptomatic COVID-19 and both co-primary endpoints of the study were met.
Vaccine efficacy (VE) (adjusted 95% confidence interval [CI]) for the co-primary endpoints against
molecularly confirmed moderate to severe/critical COVID-19 in participants who were seronegative at
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the time of vaccination was 66.9% (59.03; 73.40) when considering cases with onset at least 14 days
after vaccination and 66.1% (55.01; 74.80) when considering cases with onset at least 28 days after
vaccination, with consistent efficacy across age groups.

In addition, the applicant stated that Ad26.COV2.S is highly effective in the prevention of
severe/critical COVID-19, particularly in prevention of hospitalisation and death, across all co

and all ages. Vaccine efficacy (adjusted 95% CI) against molecularly confirmed severe/criti ID-
19 with onset at least 14 days after vaccination was 76.7% (54.56; 89.09) and increasedrto“85.4%
(54.15; 96.90) at least 28 days after vaccination. Vaccine efficacy against COVID-19 f% %
hospitalisation (including ICU admission, mechanical ventilation and ECMO) was 93.1% (95% CI:
72.74; 99.20) at least 14 days after vaccination and was 100.0% (95% CI: 74.26 .0) at least 28
days after vaccination.

Ad26.COV2.S group compared to 5 COVID-19-related deaths reported in cebo group.
Ad26.COV2.S, given as a single dose, is found to have an acceptable s and reactogenicity profile
in adults =18 years of age and did not raise safety concerns in any{ch ssessed populations that

Finally, according to the applicant, there were no COVID-19-related deaths Med in the
the Pba

are reflective of the target groups for vaccination, including adults €0 years of age and adults with
comorbidities (including comorbidities associated with an increased risk of progressing to severe/critical
COVID-19).

o It is likely that the applicant will be able to provide ce@ehznsive data.

The applicant intends to provide a comprehensive p —eting plan which is proposed to generate
additional data on long-term follow-up and in populations not yet studied. These data will be submitted
as they become available. O

° Unmet medical needs will be addressed. Q

According to the applicant, despite 3 vac s approved in the EU, the need for additional vaccines
remains high in the EU and globally as the virus continues to spread, with highly transmissible variants
continuing to emerge around the glo% € Janssen COVID-19 vaccine candidate, being single-dose,
easily transportable and stored, am atible with standard vaccine distribution channels could aid
to the further enhancement of the onse, to control this pandemic. In addition, Ad26.COV2.S is
highly effective in the prevent' severe/critical COVID-19 caused by newly emerging strains, such
as the 20H/501Y.V2 strain firs§ observed in South Africa and the P.2 variant first observed in Brazil.
This finding is especially ring since it can be expected that more variants will occur over time.

o The benefits to pM health of the immediate availability outweigh the risks inherent in the fact
that additional@are still required.

According to thg@?cant, a single dose of Ad26.COV2.S is effective against all symptomatic COVID-
19. Use of thig"vaecine could help to control the pandemic, to reduce the burden of disease and relieve
pressure ealth care infrastructure, in view if its high efficacy in prevention of severe/critical
COVID-1§pecially hospitalisation and death. In addition, the favourable storage conditions and

e

single@ gimen will simplify deployment of vaccination.
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2.2. Quality aspects

2.2.1. Introduction

The finished product (FP) is presented as a multidose suspension for injection containing not@than
8.92 log;o Inf.U (infectious units) per 0.5 mL dose, of Ad26.COV2-S (recombinant), the ade@ s type
26 vector encoding the SARS-CoV2 spike glycoprotein, as active substance (AS). E

2 4

Other ingredients are: 2-hydroxypropyl-B-cyclodextrin (HBCD), citric acid mono e, ethanol,
hydrochloric acid, polysorbate-80, sodium chloride, sodium hydroxide, trisodium ci dihydrate and
water for injections.

The product is available in a 2.5 mL multidose vial presentation (5 doses) i Qial pack. The type I
glass vials have a chlorobutyl stopper with fluoropolymer coated surfac@ inium crimp and blue

plastic cap. @
2.2.2. Active substance k

General information

The active substance, Ad26.COV2.S, is a recombinant, @%on—incompetent adenovirus serotype 26
(Ad26) encoding the severe acute respiratory syndro onavirus 2 (SARS-CoV-2) spike (S) protein.

Wild type adenovirus type 26 consists of non-en@ed virions, between 80 and 100 nm in diameter,
each containing a single linear molecule of dsD pproximately 35 kbp which encode the adenoviral
proteins. The dsDNA molecule is encapsulat& an icosahedral protein structure consisting of the
structural proteins II (hexon), III (pentor{IV (fibre), VI, VIII, IX, and IIIa. Core proteins V, VII, and X
and the terminal protein are directly aségd with the DNA molecule. The virus structure is shown in
Figure 1.

The recombinant Ad26 vector, A 0OV2.S, is replication incompetent after administration due to
deletions in the E1 gene (AE1 . The E1 deletion renders the vector replication-incompetent in
noncomplementing cells suclﬁ man cells. In Ad5 E1 complementing cell lines (e.g., HEK293, PER.C6
TetR and HER96 cells line virus can be propagated. In addition, a part of the E3 gene region has
been removed (AE3) to cr sufficient space in the viral genome for insertion of foreign antigens and
the Ad26 E4 orf6 hasnbeen exchanged by the Ad5 homologue to allow production of replication-
incompetent Ad26 \%rs in Ad5 E1 complementing cell lines.

The Ad26.CO\&®tor contains a transgene in the AE1A/E1B region which encodes a modified full-
length SARSQ( spike protein with stabilizing modifications (Figure 2). The wild-type full-length S
gene infEF\ (NCBI reference: YP_009724390.1) was obtained from a SARS-CoV-2 clinical isolate.

During ction of the recombinant vector the expression of the S antigen is silenced by the producing
cell li ER.C6 TetR cells). After administration of the vaccine, the S antigen will be expressed in
which will lead to an immune response.
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Figure 1: Schematic Representation of the Structure of the Ad26 Virion

4+—— Knob Domain

Terminal Protein NWAAWL,, 4—— Penton Base é
¥

) SN TR

q’z:.mu,mwm,u: A A Linear Genomic DNA
Core Protein SNy g &
I;?'f-*.:m T L5 Hexon 0
SV @

Figure 2: Schematic Representation of the A66.COV2.S Vector Genome
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Manufacture, process@‘rols and characterisation

The AS is manufactured b%wssen Vaccines & Prevention B.V. (Leiden, NL), Janssen Biologics B.V.
(Leiden, NL), and Emergent Manufacturing Operations Baltimore LLC (Baltimore, USA).

Janssen BiologicS§B.V. (Leiden, NL) and Emergent Manufacturing Operations Baltimore LLC (Baltimore,
USA). The cgi‘l tes have now been issued and the major objection resolved. All relevant active
substance“si ave valid manufacturing authorisations or valid GMP certificates as appropriate.

A Major objectio%@ised during the procedure for the absence of certificates of GMP compliance for

Descriz of manufacturing process and process controls

Th nufacturing process consists of ten stages: 1) pre-culture 2) cell expansion 3) virus production
iS’5) DNA precipitation; 6) clarification 7) anion exchange chromatography (AEX) chromatography

8) poblishing and buffer exchange 9) final adjustment and fill and finally 10) freezing of the AS.

Each preculture train (from large volume high density (LVHD) bag thaw through 10 L wave-mixed culture
used for inoculation of stage 2) originates from a single LVHD bag and is used to produce one batch of
AS.

Assessment report
EMA/158424/2021 Page 20/218



All steps of the AS manufacturing process are described in detail. The process starts with thawing of a
vial of the cell substrate. Cells are expanded and then inoculated with the recombinant adenoviral
construct. After virus production the cells are lysed and virus is collected. Purification steps include a
DNA precipitation step, a clarification, an anion exchange chromatography step and diafiltration. The
diafiltered product is then formulated and undergoes a 0.2 um filtration before filling in poly onate
bottles. No reprocessing is claimed. The active substance is stored below -40°C.

As regards the control strategy, the manufacturing process is controlled using process @ters and
in-process controls. Critical process parameters (CPPs) have been provided for the A@wufacturing
process which has been verified during AS process performance qualification (PPQ he proposed
operating ranges for the CPPs are acceptable.

Both a small scale process at Janssen Vaccines & Prevention B.V. (Leiden, NL), large scale process,
at Janssen Biologics B.V. (Leiden, NL) and at Emergent Manufacturing Oper, Baltimore LLC (USA),
are included in the marketing authorisation application. The small scale progesswill be used for the initial

commercial AS batches. Both small and large scale processes use tier%;us seed systems (including
master virus seed (MVS), working virus seed (WVS) and inoculum{AI irus seed material originates

from the same MVS batch.

of the defined ranges (action limits) will be investigated. inction is made between in-process
controls (IPC) with strict acceptance criteria and IPC with{pré@defined instructions. IPC results have to
comply with acceptance criteria. The methods used f and the method qualifications have been

described. \

The manufacturing process is performed in a quction facility at controlled room temperature.
Maximum process durations and processing te ures are defined. The combination of hold time(s)
and processing time(s) should not exceed the ximum process duration. Upon request, the applicant
provided data for lifetime and sanitisation@edures for the anion exchange chromatography material.

Quality of process intermediates is adequately controlled by iﬁzéss controls. Any excursion outside

See Figure 3 for a flowchart of the AS@ acturing process.
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Figure 3: AS Manufacturing Process Overview
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Control of material\Q
Raw materials @

Sufficient infoier on raw materials used in the active substance manufacturing process has been
submitted. Al \@ rials have been described in detail. Compendial raw materials are tested in
accordance Wit the corresponding monograph. For non-compendial raw materials, adequate
specifica x\re in place to control their quality. Composition of media has been provided. No raw
mater@ uman or animal origin are used in the AS manufacturing process.

Du ablishment of the virus seed, bovine serum has been used which was compliant to the effective
on of EMA/410/01 (European Commission: Note for guidance on minimising the risk of transmitting
animal spongiform encephalopathy agents via human and veterinary medicinal products), and thus does
not pose any risk for transmission of transmissible spongiform encephalopathies/bovine spongiform

encephalopathies (TSE/BSE).

Benzonase, which is used during AS manufacturing, is produced in bacteria. The fermentation medium
contains casein hydrolysate that is produced from bovine milk sourced from healthy animals from
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Australia and New Zealand. The material complies with the Note for Guidance EMEA/410/01 Rev. 3
(TSE). Casein hydrolysate is sterile filtered before its introduction into the fermentation medium. The
latter itself is sterilised additionally in the fermenter at 121°C, 1 bar for 35 min. Accordingly, there are
no risks with regards to extraneous agents (viral or microbial) contamination.

Cell bank system b

The PER.C6 cell line is used for virus production. The PER.C6 cell line was derived from huma bryonal
retina (HER) cells, which were rendered immortal by transfection with the Ilneargse@G E1A.E1B
plasmid. The construction of the PIG.E1A.E1B plasmid was extensively described. T N aration of
both, adherent and suspension PER.C6 cell banks as well as the generation and se of the PER.C6
TetR cell line and research cell bank (RCB) are well described. The PER.C6 Tet Qbank system has
been documented in detail and is in line with ICH Q5D and ICH Q5A (R1). Thi IMpank was derived to
optimise production of the recombinant virus. The repressor protein, which ressed by the PER.C6
TetR cells, blocks expression of the SARS-Cov-2 transgene during pr ion of the recombinant
adenoviral vector, thereby optimising vector production. @

The cell banking system is a tiered system, including MCB, WCB anq_tVHD. Information on storage and
stability testing of cell banks is provided. Extensive testing at dif] levels (PER.C6 cell bank system
and PER.C6 tetR cell bank system) has been performed which ims that the PER.C6 TetR master cell
bank (MCB) and working cell bank (WCB) have been proper lified. Testing of cell banks for viral
and non-viral adventitious agents and screening also for refroviruses has been sufficiently described and
is acceptable. Tumorigenicity and oncogenicity studies een performed on the PER.C6 cell line. It
is accepted that repetition of these studies with the P TetR cell line is considered not necessary in
line with WHO TRS 978 Annex 3 and ICH Q5D. Additional characterisation testing also confirmed correct
identity and genetic stability of the cell bank systbhe applicant also described the manufacturing of
future WCBs and LVHD cells. The proposed te@programme to qualify future WCBs and LVDH cells is

deemed adequate. &
Virus seed system ‘ )

Ad26.COV2.S vector by transfe of this plasmid into PER.C6 TetR cells. To generate the replication
incompetent Ad26.COV2.S vjfuslinearised pAd26.E1.CMVdel134-TO.COR200007 was transfected into
PER.C6 TetR cells from PE etR RCB N644-076. Two plaque purifications were performed to ensure

the single plaque origin of virus seed stocks. MVS 20E18-04 was prepared by infecting PER.C6 TetR
cells with pre-MVS EO 72. The crude harvest (MVS 20E18-04) has been stored in cryobags in a freezer
below -65°C. WVS -05 was prepared by infecting PER.C6 TetR cells with MVS 20E18-04. A new
WVS 964918 haﬁgn prepared for the large scale process. WVS 964918 (large scale) was generated
from MVS 20E by first generating Ad26.COV2.S intermediate virus passage (IVP) 20F11-04, which
was subsmuétl} used to generate WVS 964918.

Both sm large scale processed uses tiered virus seed systems. All virus seed material originates
from e MVS batch. Generation of the recombinant virus and production and testing of the MVS
an has been described in detail (identity, safety including testing for sterility, mycoplasma,
viruses for WVS, in vitro adventitious virus assay, replication competent adenovirus (RCA) and viral
content). The proposed tests are deemed adequate. Specific tests for human viruses, porcine viruses
and MMV were not performed since no materials from human or animal origin were used during
generation of the virus seed system (except for irradiated foetal bovine serum). Since bovine serum was
used during production of the pre-MVS, possible contamination by highly resistant bovine viruses cannot
be fully excluded. Therefore, the applicant has performed additional screening for bovine viruses. The
MVS and WVS were characterised for infectivity titre, genetic stability and stable expression of the
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transgene. MVS, WVS and AS have identical sequences, demonstrating genetic stability. In addition, AS
manufactured by the large scale process using inoculum (which includes additional virus passages) had
identical sequences, confirming genetic stability. Correct expression of the transgene was confirmed.

The applicant also described the manufacture of future WVS. The proposed testing programme {o qualify
future WVS is deemed adequate. The applicant confirms its commitment to implementin 3Rs
principle. The use of in vivo methods to qualify future batches of WCB, LVHD and WVS is n ssary
since the manufacture of such materials does not represent any contamination risks that are already
mitigated. The in vivo testing has been removed as a release requirement for future’@es of WVS,
WCB and LVHD (including testing via end of production cells).

A summary of the validation of the transport of the cell banks and virus seeds to Qnufacturing sites
has been provided. Transport is properly validated.

Control of critical steps and intermediates $’
i

The applicant provided an overview of critical process parameters (CPP, n-process controls (IPC).
Overall, the control strategy is deemed acceptable. Each IPC is associated'With a test method, a sampling
location and an acceptance criterion or a predefined instruction. 1& results comply with acceptance
criteria. See manufacturing process development section fo@ther details of control strategy

development. q

Process validation

Process validation has a lifecycle, starting with p evelopment followed by commercial scale
process verification/process performance qualificati(;m//PPQ) runs and then continues in the form of
ongoing process verification throughout routine uction. Process validation at commercial scale is
carried out to demonstrate that the process is le of reproducibly manufacturing product meeting

quality requirements.

Based on experience with the Ad26 vac &watform products, critical quality attributes (CQA), critical
material attributes (CMA) and CPP haw assigned. The process validation addresses the following:
validation of different process st séges 1-10); qualification of process intermediate hold times;
control of impurities; consistenbf DS; shipping qualification; continued process verification.
Furthermore, IPC and release ere established as part of an initial control strategy. The purpose
of process validation is to degfo ate that the manufacturing process meets the acceptance criteria for
IPC, release testing, CPP a A. Supporting data to confirm these CPPs and CMAs and to define proven
acceptable ranges (PAR) aQnerated during process validation concurrent to Ad26.COV2.S commercial
manufacturing.

PPQ data have been@ided for the small scale AS process at Janssen Vaccines & Prevention B.V.
(Leiden, NL), U’\e@e scale AS process at Janssen Biologics B.V. (Leiden, NL) and Emergent Baltimore
(USA), includi \a a from AS process verification / process performance qualification (PV/PPQ) (process
parameter &, IPC results, impurity removal, batch data and hold times) confirming the validated
status of&ocess at these sites. In addition, process validation for the inoculum performed at Janssen
Biologij . (Leiden, NL) was completed through the successful execution of two consecutive PV/PPQ
ba @esults from the third PPQ lot should be provided post-approval (recommendation 1).

active and passive shipping systems are proposed and have been suitably validated for the transport
of AS. Qualification data were provided to support the hold times used during AS manufacture. A shipping
system has been qualified for the transport of inoculum.
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Manufacturing process development

A process control strategy was developed based on extensive AdVac/PER.C6 platform experience and
following scientific rationale. Potential CQA, preliminary CPP, and preliminary CMA were established and
controlled by different tests: IPC, release, characterisation and stability. The risk for viral contamination,
RCA and adventitious agents has been mitigated by performing appropriate testing to startin raw
materials in compliance with applicable regulatory guidance documents, together with apng e IPC
and release tests. The process used to identify critical quality attributes associated with and FP
is sufficiently described and explained. A criticality assessment was performed basé %he level of
severity and the degree of knowledge uncertainty. The CQA identified by the criticaliy assessment are
properly described. A summary of the preliminary CPP and CMA is provided, toget@wth justifications
for their criticality.

The history of the process development is summarised. Four process man ing variants (S-VAL-1
to S-VAL-4) of the AS manufacturing process have been used for the allvscale process and three
additional variants (S-VLF-1, S-VLF-2 and S-EME-1) for the large procs{b

The batches that have been produced for clinical development as we{ahs the current inventory of material
produced for commercial use were manufactured at the small gbjoreactor scale (Janssen Vaccines &
Prevention B.V., Leiden, NL). To ensure sufficient supply for c ial use, the applicant has upscaled
the process to a bioreactor of large scale at the Janssen Biolo V. (Leiden, NL) site and the Emergent
Baltimore (USA).

Detailed information has been provided on the equi@used and on the process parameter results
and IPC results for the 3 clinical lots and the first commercial AS lots of each of the three commercial
sites. Results were highly similar for all process ;@-neters and IPCs for all AS batches produced thus
far.

The essential elements of the AS manufac ingoncess were retained throughout process development.
The AS manufacturing process variant %2/3 did not change with respect to the manufacturing
process variant S-VAL-1, apart from tw. Qrences. The introduction of an additional virus seed passage
(AS was manufactured from WV '.@itional virus seed passage) was qualified by a comparability
analysis confirming the absence o impact on AS quality. Variant S-VAL-1/2/3 were used for Phase
1/2/3 clinical trials; however, 3 variants can essentially be considered the same process. The
introduction of a larger AS SK container is also assessed. Some further process optimisations were
introduced for the S-VAL- ss used for the small commercial batches. A 2-Tier staggered approach
has been used to demons comparability between S-VAL-2/3 and S-VAL-4 AS batches. The Tier 1
contains the release &ng results and some important characterisation tests. The Tier 2 part of the
comparability asses@wt comprises additional characterisation. Both the results for release tests and
characterisation were highly similar. Therefore, it can be concluded that the AS lots from the
commercial s ’Nk ale process at Janssen Vaccines & Prevention B.V. (Leiden, NL) are comparable to

the lots used\ e Phase 3 clinical trials.

Furtherrr%\as part of the qualification of the large scale process at the Janssen Biologics B.V. (Leiden,
NL), a&. study was performed to demonstrate comparability between AS from the large scale process
an all scale process (Process Variants S-VAL-4, small scale, and S-VLF-1/2, large scale) and was

designed as a 2-Tier staggered approach. Comparability was demonstrated based on the tier 1
comparability data. Similarly, comparability was also demonstrated between AS from the Emergent
(USA) site and AS from the other commercial sites based on tier 1 data. The applicant should provide,
upon availability, the tier 2 comparability data to confirm that the large scale AS (from Janssen Biologics
B.V. (Leiden, NL) and from Emergent Baltimore (USA)) is comparable to the small scale process material
(from Janssen Vaccines & Prevention B.V., Leiden, NL) (recommendations 2 and 3).
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Characterisation

Characterisation studies were conducted using AS batches and FP batches, including clinical trial material
and commercial use lots, investigating capsid composition, particle heterogeneity, virus DNA, Biglogical
activity and structure-function relationships.

The AS has been adequately characterised using a range of biochemical, biophysical and bj Ig!al state-
of-the-art methods revealing that the active substance has the expected structure. ¢

In conclusion, the correct expression of adenovirus proteins was confirmed and sh *o be consistent.
In addition, typical adenovirus particle results were obtained upon biophysical ¢ mrisation.

Biological activity: Relative level of transgene expression was measure ransgene expression
enzyme-linked immunosorbent assay (TGE-ELISA). Infectivity as determir&uantitative PCR based
potency assay (QPA) in release testing showed a strong correlation to E-ELISA characterisation
results, supporting that the transgene expression level is sufficiently olled by infectivity (QPA) in

release testing. {

Characterisation of virus DNA confirmed the transgene identi@ld flanking regions. The genomic
integrity and stability of Ad26.COV2.S AS was shown upon ad al passaging. Furthermore, transgene
genetic stability analysis confirmed expression of the trans? phenotypic stability.

Finally, structure/function relationships were charact using forced degradation studies which
indicated that the major route of degradation of A .€0V2.S exposed to thermal stress was virus
protein degradation. This degradation led to a lineag decrease in potency (on logio scale) as determined
by infectivity and relative transgene expression ﬂ@.lrements, indicative of a first order degradation.

Additional characterisation was carried out wit e inoculum to determine genetic stability.

Impurities c&/

Process-related impurities have been racterised during clinical development of the current product
and also during previous studiesb med for other Ad26 viral vectors produced using the same
platform technology. Process-rel mpurities from the AS manufacturing process include cell culture
media components and ad , PER.C6 TetR host cell constituents and downstream buffer
components. The principles &uality risk management (ICH Q9) were used to identify critical process-
related impurities.

From the assessmenMSl impurities, it was concluded that most were non-critical. Only 2 process-
related impurities w nsidered critical, host cell DNA and host cell protein (HCP); these are controlled
via the AS specifj€atigns.

L 4
Upon requeﬁ}e applicant has provided summaries of the impurity spiking studies. The data
demons the chromatography purification and the various filtration steps result in efficient
removal purities. All these impurities are reduced by several log units during purification of AS. The
level @ rity removal is deemed sufficient.

licant has also provided calculations of worst-case situation levels of the different impurities
taking into account the reduction obtained by the purification steps. It was shown that all impurities are
reduced to sufficiently low levels which do not raise any concerns regarding safety.

Potential product-related impurities include empty or incomplete adenovirus particles, adenovirus
aggregates and (fragments of) adenovirus proteins, and post-translationally modified forms of the
adenovirus protein. Product-related impurities, were analysed and shown to be low in quantity and
consistent between AS batches (regardless of the DS manufacturing scale, small or large).
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The stated impurities have been present in product used in clinical trials.

Specification

The release and stability specifications for Ad26.COV2.S AS comprise appropriate physico-chen@tests
and tests for identity, purity and potency. @

The specification of Ad26.COV2.S AS consists of the following tests: identity by ID-PCR.a s protein
fingerprinting by reversed phase high performance liquid chromatography (RP—HPchzQ rities (HCP
by ELISA and host cell DNA by gqPCR); potency (transgene expression by qualitati LISA, infectious
units, ratio virus particles/infectious units); quantity (virus particles by VP-qPCRGfety (bioburden,

bacterial endotoxins, replication competent adenovirus) and general tes%pearance, pH and

polysorbate 80 concentration). &
The specifications proposed for the AS are deemed acceptable. Upon re @uring the procedure the
applicant has included a release test for replication competent adenovi CA) which is considered an

important safety test for a pandemic vaccine virus and required by.ﬁ Ph. Eur. 5.14.
0

Upon request the HCP acceptance criterion has been further tight an acceptable level. In addition,
the infectivity specification has been increased to maintain aliq t with the revised FP specification.

Analytical methods Q

The analytical methods used have been adequat escribed and (non-compendial methods)
appropriately validated in accordance with ICH guidelines. Compendial methods were verified to
demonstrate that the methods are suitable@ use with the current product and that no

interference/inhibition occurs.

The specification includes tests for both viral &:Ie (VP) concentration and infectious units (Inf.U) to
measure potency.

Transgene expression is measured enzyme-linked immunosorbent assay. The qualitative
procedure to measure transgene ion confirms that cells infected with Ad26.COV2.S express the
transgene protein. Upon reques applicant provided more information on the source of the

recombinant fusion protein, t@ used as a primary antibody in the transgene expression assay;
specificity of this primary ansibody has been demonstrated.

Batch analysis Q

Satisfactory batch a \s data and additional characterisation test results are provided for clinical AS
batches and small commercial batches (including PPQ lots), all produced at the Janssen Vaccines
& Prevention &V@Il-scale commercial AS manufacturing site (Leiden, NL), for large scale PPQ batches
produced at ssen Biologics B.V. large scale manufacturing site (Leiden, NL) and for large scale
PPQ batche\tluced at the Emergent Baltimore (USA) site.

Referenétaterials

Th reference standard is used for AS and FP testing. See FP Reference materials section for more
iled information.

Container closure system

The applicant provided a detailed description of the AS container. An extractables study was performed
for the AS container. The data from the extractables study results did not indicate any reason of concern.
The container is stated to comply with the European requirements on leachables and extractables
outlined in CPMP/QWP/4359/03. The container closure system for the AS is qualified for product shipping,
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freezing/thawing and long-term storage. The integrity of the container closure system is validated. A
risk assessment was performed which confirmed that additional leachables studies are not required for
the AS container.

Stability b

A shelf life of AS when the AS is stored frozen was proposed by the applicant. :®

*
The proposed shelf life is supported by long term (below -40°C) and accelerated (2- "Q ability data

from other Ad26 viral vectors produced using the same platform technology (> 40 ts ranging from
24 months to 48 months stability). These lots were also stored in the same ponca@ate containers as
proposed for this product and they were manufactured at the small scaléNgt Janssen Vaccine and
Prevention B.V. (Leiden, NL). Given the COVID-19 pandemic and the current umstances and urgency,
this approach is deemed acceptable. The AS is typically very stable when sto below -40°C; no trends
are observed during shelf life.

The applicant has placed representative AS lots on stability (real ti at -60°C and accelerated at 5°C)
in accordance with applicable ICH guidelines. These include clinica manufacturing lots manufactured
at the small scale at the Janssen Vaccine and Prevention B.V. sjt iden, NL) and large scale lots from
the Janssen Biologics B.V. site (Leiden, NL). Since the glass tion temperature of the AS is -34°C,
stability studies at the proposed temperature are appropri stipport the storage conditions. AS lots
were stored in bottles considered representative of th ercial containers. The proposed stability
testing programme is deemed acceptable and incluxp ropriate stability-indicating parameters. All
batches are tested for pH, infectious units, transgene expression, virus particle (vector concentration),

and ratio VP/ Inf.U at all timepoints.

Currently 6 months stability data are availabl r'AS lots and 3 months for the small scale commercial
lot (manufactured at the Janssen Vaccin d Prevention B.V. site) and for one large scale commercial
lot (manufactured at the Janssen Biologics B.V. site). The AS stability studies will be continued until
completion at the real-time stability st condition and at the accelerated stability storage condition.
The applicant should provide the ility data for representative AS batches (from the small scale

production site) when the sta m study has been finalised and the results are available

(recommendation 4). Any ¢ ed out-of-specification result, or significant negative trend, should

however be reported to the@ . In addition to the three representative small scale AS lots, stability

studies have been initiat ith large scale commercial AS batches. Results will be provided when the

data are available. Fi allyﬂapplicant should also initiate stability studies for 3 PPQ AS lots from each
xites and from future added sites (recommendation 4).

of the AS manufact%

An appropriate sheif- of the AS and storage conditions were agreed. Stability-monitoring programs
for two inocull tches have also been initiated. A re-test date for inoculum when stored frozen was
proposed t‘)y ﬁej plicant. This date will be extended when the stability studies confirm stability.

N

2.2.%&ished medicinal product

cription of the product and Pharmaceutical development

FP composition

The Ad26.COV2.S FP is supplied as a sterile liquid suspension for injection. The FP is intended for
administration by the intramuscular route.

Each dose contains not less than 8.92 Log;o Infectious Units (Inf.U) and not less than 2.5 x 101° VP.
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The container closure system used for the finished product is a 2R Type I glass vial with a chlorobutyl
closure and an aluminium seal with a flip-off cap. Each vial contains an excess fill volume to allow for an
extractable volume of 2.5 mL as 5 extractions of 0.5 mL. The FP contains no preservative.

The composition of the FP is shown in Table 1. The AS is already formulated in formulation buffer sterile
filtered and filled in 2R Type I glass vials with an excess fill volume for commercial supply @ es. No
additional excipients are added during the FP manufacture. All excipients are well known rMaceutical
ingredients and their quality is compliant with Ph. Eur. standards. There are no novel ipients used in

the finished product formulation. '{\

Table 1: Composition of Ad26.COV2.S FP.

Component Grade? Function V
Ad26.COV2.S Company Standard  Active 0

Sodium chloride Ph. Eur., 0193 Tonici gent and stabiliser
Citric acid monohydrate Ph. Eur., 0456 Byffer agent

Trisodium citrate dihydrate Ph. Eur., 0412 r agent

Polysorbate-80 Ph. Eur., 0428 tabiliser
2-hydroxypropyl-B-cyclodextrin (HBCD) Ph. Eur., 1804 abiliser

Ethanol Ph. Eur., 1318 tabiliser

Sodium hydroxide Ph. Eur., 0677 pH adjuster

Hydrochloric acid Ph. Eur., 00% pH adjuster

Water for injections Ph. Eur., QK Diluent
Formulation development O

ibe detail. The formulation composition (excipients,

The development of the FP has been descr@in
concentrations, pH) of Ad26.COV2.S FP was based on prior knowledge from formulation studies with
similar adenoviral vector-based products

The type of excipients and the quantitati omposition of Ad26.COV2.S FP were selected based on early
formulation development studies. ection of the formulation composition was based on the results
of formulation screening and optir@on studies performed for Ad26.COV2.S and representative Ad26
platform products and para rs evaluated comprised pH, buffer type, various stabilisers
(cryoprotectant, antioxidant@ surfactant) and tonicifying agents.

Suitability of the final se% formulation for Ad26.COV2.S FP was demonstrated in product-specific
studies demonstratin&iep ble stability during refrigerated and accelerated storage. The late stage
Ad26.COV2.S FP d ent consisted of studies designed to evaluate the stability of the formulation
during temperat ling, freeze-thaw stress, mechanical stress (agitation) and thermal stability at
elevated tem es. The conclusions are based on studies on Ad26.COV2.S and representative Ad26
platform Rro@ucts: Overall, the Ad26.COV2.S data obtained in assessments covering the range of
conditio@& ribed are in agreement with representative Ad26 platform products data and support
leveragi platform data.

Ph tical development

Quality Target Product Profile (QTPP) is presented with links to defined CQAs. For the CQA
identification process, potentially relevant quality attributes were selected based on the QTPP, pre-
assessment and prior knowledge of other adeno vectors. Control of FP CQA is based on an integrated
strategy including material controls, process parameter limits, IPCs, release and stability testing and
GMP/ quality systems. A summary is provided of the criticality identification process and assessments
for CPPs. Data supporting proven acceptable ranges (PAR) for CPP and non-CPP (nCPP) are provided.

Assessment report
EMA/158424/2021 Page 29/218



However, some parameters are still being evaluated and are classified as potentially critical. A final
conclusion on the criticality of the potentially critical parameters should be provided upon availability
(recommendation 10). The justifications of IPC acceptance criteria, including summaries of IPC results
during the development and clinical manufacturing batches are provided.

Information was provided on the different process variants used during product development a the
FP batches produced thus far. The differences between the clinical and commercial m turing
processes are described and includes changes of site, change from single to multi-dgse“afid scale.
Information is provided to support equivalence of the clinical trial and commercial ft tion buffer
composition and manufacture. {

Additionally, to evaluate the sensitivity of Ad26.COV2.S FP when exposed to lig Qs, a study based
on the ICH Q1B requirement will be performed. The samples should be tes for potency, turbidity,
radius and aggregation (recommendation 8).

The AS thawing stage includes storage of AS at the FP manufacturing f Qhawing of frozen AS and
an optional refrigerated intermediate hold step.

Comparability é

A comparability analysis was performed demonstrating tha%y clinical material (phase 1/2) was
comparable to the FP lots used in the phase 3 trials (studQB ed on an assessment of the release,
IPC and characterisation results of the clinical batches t y 1 conclusions are that the Ad26.COV2.S
FP batches produced using the post change manufa g process variants are comparable to the FP
batches produced using the pre change manufacturing process variant. This comparability assessment
therefore confirms that the post-change manuf ng process variants introduced do not adversely
impact the quality, safety and potency of tI‘QZ&COVZ.S FP batches. A forced degradation study
(thermal stress) is ongoing in support of this comparability assessment (recommendation 9).

Since some changes have also been g&duced in the FP process for commercial production, a
comparability analysis has been initiat ompare phase 3 FP lots and future commercial FP lots (study
2). A 2-tiered approach has been Qd by the applicant to demonstrate comparability. According to
this approach, initial comparability@ssment (tier 1) consists of comparison of release and IPC results.
If the release results of both prQ‘rd post-change FP batches are within the commercial specifications,
it will be concluded that the initial comparability criteria are met and post-use FP lots will be released for
commercial use. This enatlmely use of post-change materials to alleviate the high demand due to
the COVID-19 pandemic. Th&tier 1 results have already been provided for the FP PPQ lots from the first
FP commercial site Xdemonstrate that the commercial FP is comparable to the clinical material.
Additional charactew@n test results (tier 2) should be provided post-approval (recommendation 6).
In addition, cg rability data (tier 1 and tier 2) is requested for the second finished product site to
confirm the F@o parable to the FP from the first commercial site and the clinical material (Specific

obligati "X ven the COVID-19 pandemic and the current circumstances and urgency, this approach
is deem% ptable.

rclosure integrity tests (CCIT), residual seal force (RSF) tests and headspace analysis are used
e the integrity of the container closure system and its ability to prevent the ingress of microbial
tamination to the final product. In addition, Ad26.COV2.S FP samples have been tested for RSF at t
= 0 and after 3 weeks of storage at -85 °C confirming integrity of the FP container. Compatibility studies
were performed mimicking vaccine administration conditions in the field to ensure that the steps required
prior to administration do not impact the quality of the product. Results of studies investigating the
compatibility of the Ad26.COV2.S FP with syringes and needles used for intramuscular administration
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are presented. Physicochemical and biological stability as well as microbiological safety were assessed.
Additionally, microbial growth for the in-use conditions was evaluated in a microbial challenge study.

Container closure system

Detailed information was provided on the multi-dose FP container closure system, which conta 5
doses of the FP. The container closure system used for the FP is a 2R Type I glass vial close ba

latex-free rubber stopper (chlorobutyl with fluoropolymer coated surface), aluminium crim;@ blue
plastic cap. All relevant components (glass vials and rubber stoppers) comply with appli Ph. Eur.

guidance. \

Container closure integrity of the FP container was demonstrated. Extractables anc ables studies
were performed (or are ongoing). The extractables study did not reveal any nds of concern as
regards safety. The applicant has provided data from an extractables study Cmed for Zabdeno
(same container, vial and stopper). These data did not indicate any comp% f concern. Results
from the leachables studies should be provided post-approval (recom% ion 11).

Manufacture of the product and process controls {

The FP is manufactured at different manufacturing sites. B rtification is performed at Janssen
Pharmaceutica N.V. (Beerse, BE) or Janssen Biologics B.V. ) NL). All sites have appropriate GMP
certification. A detailed listing of test sites and associated ting is stated in the dossier.

A major objection regarding GMP status was raise@ree FP sites however, valid proof of GMP
compliance has now been provided for these sites. The major objection is resolved.

qualification of this site is currently ongoing afid is‘expected to be finalised in May 2021. Therefore, the

applicant has requested a time-limited exepnption allowing reliance on FP release testing for sterility and

endotoxin conducted in registered sites t&fe located in a third country. This approach is acceptable.

The length for the QC testing site exe% as been clearly defined (until 30 June 2021) and it concerns
I

The applicant has proposed an additional FP% testing site for sterility and endotoxin. However,

compendial tests (endotoxin a lity). Suitability testing will be performed according to
pharmacopoeial requirements fo hod transfer qualification (see Product Information Annex

IL.A). O

Description of manufacturi cess and process controls

The FP manufacturing proc consists of several steps. First, the AS is thawed, pre-filtered, pooled and
diluted with pre—filte%rmulation buffer. The formulated bulk is homogenised, sterile filtered in-line
(two 0.2um filters cébcted in series) and aseptically filled into vials, stoppered and capped. Filling is
done immediately after sterile filtration. The sterile filtered bulk is not stored. Subsequently, the vials

are visually ir@gt d, frozen, labelled and packed.

L 4
All steps%f the FP manufacturing process at the proposed FP manufacturing sites have been described
and info @ on on CPPs and IPCs was provided. The proposed CPPs and IPCs are deemed adequate and
suffici@o control the FP process.

to the start of sterile in-line filtration, both sterilising filters are tested to ensure filter integrity, and
a bieburden sample is taken from the holding vessel.

The minimum and maximum FP batch size has been defined for the proposed FP manufacturing sites.
Hold times are defined. The formulation buffer used in the commercial FP manufacture is made at the
commercial manufacturing site as part of the FP manufacturing process.
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Process validation and/or evaluation

The validation of the manufacturing process for the Ad26.COV2.S FP consists of several steps: (1)
validation of process steps, (2) validation of hold times during manufacturing process and (3) validation

of media fills.

Process verification and process performance qualification (PV/PPQ) studies have been perfor Qr the
FP sites. The process validation for manufacture of Ad26.COV2.S FP consisted of threg/successful
validation runs performed at the minimum, intermediate and maximum FP batch sizegs. ach of the
process validation runs, the IPC and FP product release met their predefined accepta iteria and FP
release specifications, respectively. The results presented in this section d itrate that the
Ad26.COV2.S FP manufacturing process as executed at the commercial man ming site is under
control and produces final FP of consistent quality that meets specifica s.*Continued process

verification (CPV), will be performed to assure that the FP process remain tate of control during
commercial manufacture. The FP manufacturing process at the site is uately validated. Some
additional characterisation data to confirm homogeneity and the hold s should be provided when

available (recommendation 7).

With regards to the second FP manufacturing site, batch data of gPQ lots were provided. All results
were compliant with the FP specifications and also highly simi release test results from phase 3
clinical lots and batches from the first site. However, the lete data have not been provided.
Therefore, the applicant is requested to provide the full F@Q ata from the 3 representative FP lots
from the second site (including hold times). In additi omparability data (tier 1 and tier 2) are
requested to confirm that the FP from this site is C(N ble to the FP from the first commercial site
and consequentially also confirm comparability with clinical material (specific obligation 1). This
approach is acceptable in the context of the COVl@ pandemic public health emergency.

The applicant has submitted an updated sectio®,3.2.S.2.5 on shipping validation including information
on air transport. All shipping routes aré¥described including air transport. For each route the used
shipping systems are indicated. All shi@ systems, including the ones used for air transport, have
been properly qualified via thermal quahfication, distribution testing and shipping route verification.

A media fill simulation has been e%ed which confirmed that the aseptic handling procedures and the
environmental conditions for t illfng step are considered appropriate for the production of FP. The
operating parameters used fg media fill are set to challenge worst-case conditions that may occur
during routine manufacturij d operational conditions. The vials are filled at high speeds (higher risk
for interventions) and low eds (prolonged exposure) to simulate worst-case production conditions.
Filling is done immediately after sterile filtration. The sterile filtered bulk is not stored. Maximum times
are indicated for e process step (all CPPs). Therefore, the maximum time for the complete FP
process is defiPe ell as the maximum time of FP vials exposed to 2-8°C and to 25°C.

Vials are depyfrogenated and caps are steam sterilised. The depyrogenation and autoclave have been

ted. The rubber stoppers are provided by the supplier as ready-to-use sterile rubber
applicant has provided the requested information on the sterilisation of the stoppers. The
deemed acceptable for use in the FP container. Appropriate filter validation reports are
nd it is concluded that the filters are deemed suitable for the intended use.

he second FP site, sections 3.2.P.3.5 Process Validation and/or Evaluation - Depyrogenation of Glass
Vials, 3.2.P.3.5 Process Validation and/or Evaluation - Sterilisation of Equipment Components and
Stoppers, and 3.2.P.3.5 Process Validation and/or Evaluation - Decontamination of Filling isolators
should be provided post-authorisation (recommendation 5).

Filled FP at first site is then shipped (between -30°C and -15°C) to a packaging site, where labelling and
secondary packaging proceeds. This site then ships the packaged product (between -30°C and -15°C)
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to the Janssen Distribution Centres where it is stored between -30°C and -15°C. The shipping of the FP
has been evaluated through a shipping route verification study and a distribution testing study which
evaluated the impact of shipping on product packaging, including container closure integrity of the vials.

Product specification b

parameters tested are appearance (degree of coloration, clarity, and visible particles)s y by (ID)-
PCR and virus protein fingerprinting by RP-HPLC, potency with transgene expressiﬂ quantitative
ELISA and infectious units by QPA, quantity (virus particles) by VP-qCR, purity@ gates average
hydrodynamic radius and polydispersity) by DLS, safety tests (sterility, bacteri toxins, container
closure integrity) and general tests (pH, osmolality, extractable vol %d polysorbate 80
concentration). The FP specification acceptance criteria have been suffi tly justified and the
specification ranges are deemed acceptable.

Release and stability specifications as well as description of the analytical procedures wereg@ﬁed. The

The FP specification for infectious units is considered the most importa@rameter for FP. The initially
proposed lower limits for FP infectious units at release and end-of-ﬁf-life (EOSL) were lower than the
potency of the phase 3 clinical lots and could not be considered @ ically qualified/justified (this was
a major objection). Subsequently, the applicant increased the@ ous units release lower limit and the

end of shelf life limit.

Since for immunogenicity and clinical efficacy the pote Qexpressed in infectious units is relevant,
the potency of the vaccine should be expressed labelling in line with other viral vaccines.
Therefore, it was proposed to change the labelling to “rot less than 8.92 logio Inf.U/dose”, instead of
“not less than 2.5x101% VP/dose”. The applicant @zd to express the labelling in Inf.U.

Identity, bacterial endotoxins, osmolality, extractable volume and polysorbate 80 concentration are not
tested during stability studies. A test for replication-competent adenovirus (RCA) is performed on the AS
only. The ratio infectious units/viral par(clj Is established at AS level and a similar specification has
also been established for FP reIease.o

Since currently only limited experi€hce is available for the polydispersity specification, the applicant’s
proposal to report the result wit acceptance criterion is acceptable. For the time being it is agreed
that FP aggregates are sufficj controlled by the hydrodynamic radius specification. However, it is
expected that an acceptan ﬁterion for polydispersity will be established and justified once sufficient
experience and data for tFQrameter are available (recommendation 12).

For the transgene e ion a qualitative ELISA is performed to confirm expression. The applicant has
properly justified chb of the assay for determining the transgene expression. The validation of this
method has bge@ﬂy described. In addition, the applicant has pointed out how the relative transgene

orrelate linearly with infectivity results obtained by QPA, the latter being a quantitative

expression le N
way to m@\xﬁ,ﬁfectivity of Ad26.COV2.S.

For the @ctable volume, the applicant states that the acceptance limit of =2.5 mL ensures that
enou lume can be extracted from the vial for correct dosing of up to five doses of 0.5 mL each
s 5 times an extraction of 0.5 mL).

o the implementation of ICH Q3D guideline on elemental impurities, compliance to ICH Q3D should
be confirmed. Although vaccines are strictly taken, not within the scope of ICH Q3D, a risk assessment
of the elemental impurity level in the finished product should be performed in order to keep the same
level of safety assurance on elemental impurities, as requested according to Ph. Eur. general chapter
5.20. A summary of this risk assessment and a control strategy for elemental impurities in accordance
with ICH Q3D should be provided (recommendation 13).
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A risk evaluation concerning the presence of nitrosamine impurities in the finished product has been
performed (as requested) considering all suspected and actual root causes in line with the “"Questions
and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of
Regulation (EC) No 726/2004 referral on nitrosamine impurities in human medicinal products”
(EMA/409815/2020) and the “Assessment report- Procedure under Article 5(3) of Regulatioﬁ(No)

726/2004- Nitrosamine impurities in human medicinal products” (EMA/369136/2020). Ba the
information provided it is accepted that no risk was identified on the possible presence of samine
impurities in the active substance or the related finished product. Therefore, no addi al control

measures are deemed necessary.

No new impurities are introduced during the FP manufacture. The major objection iS|dered resolved.

Analytical methods Q

Descriptions were provided for all the analytical methods used for FP rel testing. The analytical
methods for virus identity, protein fingerprinting, transgene expression i ious units, virus particles
and PS80 content are the same methods as used for the AS. Compe@ methods are used for pH,
osmolality, extractable volume, sterility, endotoxin, container cIosurgi::egrity and appearance. The only
FP-specific method is the assay for aggregates. All non-compendim ods were appropriately validated
at each test site. Compendial methods were verified to demo that the methods are suitable for
use with the current product and that no interference/inhibiti@urs. Method suitability and absence

of interference by the product were demonstrated for the oxin and sterility tests.

Batch analysis \O

Batch analysis results are presented for clinical single dose finished product (FP) batches, non-clinical
multidose FP batch, multidose commercial PPQ F hes from the first commercial site and multidose
commercial PPQ FP batches from the second{sit® Information regarding batch scale, manufacturing
dates and genealogy is provided Also, additional’characterisation test results are provided. The single-
dose and multi-dose processes are highl ilar. The main difference between the phase 3 process and
commercial process is the scale of filli the fill volume (single dose versus five-dose). The results
are within the specifications and C& onsistency of the manufacturing process.

Reference materials

The applicant provided a dﬁe description of the reference materials used during development.
Reference material (RM) 4 d as a control in release, stability and in-process testing, and for
characterisation methods t ghout the product development lifecycle. The same reference material is
used for AS and FP tes . RM includes research material (ResMat) and development reference material
(DRM).

In the future, e@ry reference material (PRM) and working reference material (WRM) will be derived
from represeptatiwe batches and qualified. The PRM and first WRM will be taken from different FP batches
manufa ‘&ng the clinical Phase 3 DP manufacturing process. The FP used to prepare the PRM was
made fr from the small scale process (manufacturing process variant S-VAL-4) at 1 x 10! VP/mL,
and t sed to prepare the WRM will be made from AS from the large scale process (manufacturing
pr riant S-VLF-2) at 2 x 10! VP/mL. A qualification protocol for the primary reference material
orking reference material has been provided and is deemed acceptable. For the time being, the
DRM2 and DRM3 (both used during phase 3 studies) are considered sufficiently qualified and therefore
suitable for use as reference material for commercial AS and FP.

The ResMat was used for testing clinical batches (Phase 1, 2, and 3) and as the RM to qualify RM Batch
(DRM1). This lot is used in part of the Phase 3 trials until implementation of RM Batches (DRM2) and
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(DRM3). The latter two are used for Phase 3 trials and first commercial lots (until a primary and working
standard will be established in the future).

The applicant has provided a testing protocol for future primary reference standard and working
reference standards, which is deemed sufficient and acceptable. 2

Stability of the product

L 4
The proposed shelf life of the Ad26.COV2.S FP is 2 years when FP is stored frozen a @2 to -15°C,
with a single storage period of 3 months at 2°C to 8°C (not exceeding the expiry di:

Within these 24 months, a 3 months storage at 2-8°C is also proposed. The FP, d not be refrozen
after it has been placed in storage at 2-8°C. The FP must be stored in the o% packaging in order to

protect it from light.

Only a few early time points of Ad26.COV2.S stability studies on clinical Q(Phase 1-3) are currently
available. The shelf life is based on platform data from similar Ad26 plﬁts. These platform products
were stored in the same vials as Ad26.COV2.S The same stabilityfindicating assays were used in the
studies as are being used for Ad26.COV2.S commercial prod dies. Up to 36 month-data are
provided from more than 50 FP lots at different temperature , -20°C). This includes data from 4
lots stored at -20°C for 36 months. These are considered ly representative since the particles
are identical (apart from the genome which contains a dif nt insert).

Based on these data and input from other develop&@udies, a conservative shelf life model was
constructed to justify the proposed initial shelf life for Ad26.COV2.S FP. In this model, the following
factors were taken into account: AS stability, sh specifications, expected losses during packaging
and labelling, temperature excursions, in-use Q@n estimate of the average degradation slope.

Storage at -20°C or lower does not have impact on FP quality; no trends are observed for potency.
When stored at 2-8°C, a slight decreasefin ency occurs over time. Using platform data and a model
for potency decrease, the applicant h posed that 'once removed from the freezer, the unopened
vaccine may be stored refrigerat Q’C to 8°C, protected from light, for a single period of up to
3 months, not exceeding the prinbxpiry date. Once thawed, the vaccine should not be re-frozen’.
This period is considered cons@ive when taking into account the statistical model and the stability
data from other Ad26 produ&

The applicant also indica(Qat the FP must be stored in the original packaging in order to protect it
from light. As requ&gid tRe applicant provided information on the stability study and the risk
assessment (in abs of photostability data). This is considered acceptable at this point. However, to
evaluate the sen@ of Ad26.COV2.S Finished Product when exposed to light stress, a study based

on the ICH Q1 irement should be performed. The samples should be tested for potency, turbidity,
radius and‘a regation (recommendation 8).

The clini ifgle dose FP batches and the commercial multidose FP batch included in the stability
studie e stored in accordance with applicable ICH guidelines. In accordance with EU GMP
gui , any confirmed out-of-specification result, or significant negative trend, should be reported

As regards the in-use shelf life of the FP, it was shown during product development that:

1 6.32 of Vol. 4 Part I of the Rules Governing Medicinal products in the European Union

Assessment report
EMA/158424/2021 Page 35/218



‘Chemical and physical in-use stability of the vaccine has been demonstrated for 6 hours at 2°C to
25°C. From a microbiological point of view, the product should preferably be used immediately after
first puncture of the vial; however, the product can be stored between 2°C-8°C for a maximum of

6 hours or remain at room temperature (maximally 25°C) up to 3 hours after first puncture of the vial.
Beyond these times, in-use storage is the responsibility of the user.’ b

The applicant is requested to provide the stability data from PPQ FP lots from the facility wm
available. In addition, for each additional FP manufacturing site, FP stability studies shou
and these data can be provided post-approval (recommendation 14). ¢

itiated

In addition, the applicant has investigated the possible impact of mechanical stresﬁerienced during
transport) on the thawed finished product (potency and quality). No impact was ed. Moreover, it
was also shown that the vaccine is relatively stable when exposed to room peérature for a limited
period of time. Therefore, the applicant has included guidance in the S ith regard to possible
temperature excursions above 8°C and transport of the thawed vaccine. b

In conclusion, the FP shelf-life is adequately supported by the submitte@a. A 2-year shelf life for the
vaccine when stored between -25°C and -15°C (long-term storage) ghd the additional storage conditions
described in section 6.4 (Special precautions for storage) of the w are accepted.

Post approval change management protoc

The applicant has provided a protocol for addition apd @ ation of new sites for AS and FP production
at a larger scale. Initially, batches for clinical dev%fbwnent and small-scale commercial supply are
manufactured at a bioreactor scale of small scal process scale-up was established to manufacture
AS at large scale. New sites are foreseen to ture at the large scale. Compared to the process
used for clinical and small-scale commercial nufacturing, the scale-up is mostly linear and the unit
operations remain the same. Where appli¢able, prior knowledge from other AdVac/PER.C6 platform-
based products has been and will be corE%!d for the process design.

Process validation protocols are p@ed. In order to evaluate that each newly introduced AS
manufacturing site is capable onsistently performing manufacturing process, a process
validation/process performanc ification (PV/PPQ) campaign based on preliminary CPP and
preliminary critical material es (CMA) will be completed. A minimum of 3 AS or FP lots will be
produced for PPQ; accepta %teria for CPPs and critical material attributes must be met (with potential
necessary adjustments inte or scale elements); results for IPC and release tests must comply with
the acceptance criterhKnd the specifications.

The AS process a ge bioreactor scale will be transferred to additional manufacturing sites.
ImplementatiQn @f Mew manufacturing sites may result in limited changes to process parameter set-
points/range NI ment and raw materials. The applicant has previously successfully applied similar
process C E;le.g., AS manufacturing site transfers, to manufacture other AdVac/PER.C6 platform-
based v ”Xcandidates that have met their specifications. Initial release and characterisation testing
of the scale AS batches of other AdVac/PER.C6 platform-based vaccine products demonstrated
co e quality of the vaccine.

itially, FP batches were manufactured for commercial supply. The commercial FP manufacturing
process has been scaled up and will be transferred to additional sites to increase manufacturing capacity.
To demonstrate comparability of AS or FP, a 2-tiered approach is proposed by the applicant. Initial
comparability assessment (tier 1) will consist of comparison of release and IPC results and some limited
characterisation. If the release results of both pre- and post-change FP batches are within the commercial
specifications, it will be concluded that the initial comparability criteria are met and post-use lots will be
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released for commercial use. This enables timely use of post-change materials to alleviate the high
demand due to the COVID-19 pandemic. The additional characterisation test results (tier 2) will be
provided post-approval. Given the COVID-19 pandemic and the current circumstances and urgency, this
approach is deemed acceptable.

In addition, the applicant also proposes a post-approval change management protocol (P@D) to
optimise the cell culture steps and to use new equipment for stage 7 (chromatography) & age 8
(diafiltration) to increase the AS process capacity. Process validation protocols and stabili% cols are

provided and a similar comparability analysis with two tiers is proposed. ’\

The proposed PACMPs to introduce and validate additional AS production sites an roduction sites
using processes at a larger scale, as well as to optimise the large scale AS proce crease capacity,
and to demonstrate comparability of AS/FP, are deemed acceptable. 6

Finally, an additional PACMP has been proposed to add new QC testing sites. C sites will be qualified
based on predefined analytical method validation or verification protocol pendial test methods will
be verified at the new QC test site according to pharmacopeial req@wents. Non-compendial test
methods will be transferred by co-validation or by comparative te{nbg (i.e., equivalency). Acceptance
criteria for test method validation will be at least equally strict @aSythe acceptance criteria used during
original method validation as described in the dossier. The @d acceptance criteria are deemed
sufficiently stringent and thus adequate. This PACMP and the ed approach to introduce and qualify
additional QC testing sites is deemed acceptable.

Adventitious agents \

The applicant adequately described the adven%@gents’ safety aspects.

Adventitious agents’ safety for Ad26.COV2.SNis assured through the design and control of the
manufacturing process: controlled sele and appropriate specifications for raw materials and
excipients, and specifications, in-process,controls and release testing for starting materials, AS and FP.

None of the raw materials used manufacture of the MVS, intermediate virus passage, WVS,
inoculum, MCB, WCB, LVHD, AS, cébatches was identified as being of direct animal or human origin.
None of the excipients was of @al or human origin. However, one of the raw materials used in the
manufacture of the MVS/WAS/ (as a processing aid) was identified as involving animal-derived
products in its production ess: benzonase. It is demonstrated, though, that it does not present any
adventitious agents fety%. No transmissible spongiform encephalopathies (TSE) risk deriving from
the use of these ma S{'Q‘G has been identified.

With respect to | adventitious contamination (bacteria, fungi, mycobacteria, and mycoplasma),
appropriate nfi ial controls are performed on the starting materials. Furthermore, all the solutions
and buffer§ ué‘dJ the downstream process are manufactured aseptically according to cGMP referential
conditio alidated sterile filtration method and tested according to the European Pharmacopoeia.
In addit’b\icrobial controls are performed during the cGMP manufacturing. Adequate controls and
specif@ns for starting materials, raw materials and excipients, appropriate specifications, in-process
co , release tests, and validation of the relevant steps demonstrate that the MVS, WVS, AS and FP
a repared under conditions designed to minimise the risk of microbial contamination.

With respect to adventitious viruses, the preMVS material has been tested for in vitro adventitious agents
(on Vero, MRC-5, and Hela cells); no viral contaminants were detected. Testing of the MVS with respect
to viral safety is detailed. No viral contaminants were detected. The PER.C6 TetR-derived cell substrates
have also been tested extensively tested by the general viral safety tests for adventitious or endogenous
viruses/retroviruses and by PCR for specific human viruses. No porcine or bovine viruses were detected.
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The manufacturing process does not have a dedicated, validated viral clearance step. Because the
product is a non-enveloped virus vector, it is not possible to implement specific (non-enveloped) viral
clearance steps in the manufacturing process.

suitably assured.

MO Qj
G ,\@

Refer to the ERA assessment report and section 2.3.5. {

2.2.4. Discussion on chemical, and pharmaceutical asp@

The applicant has included RCA test as release test for the AS. TSE, viral and microbial safetyéas been

The quality information for the COVID-19 Vaccine Janssen presented durin%&«tAA has been thoroughly
assessed. A list of questions was generated, which included three m objections, related to GMP,
nitrosamine risk assessment and acceptance criterion for infectivity{‘ri shelf-life.

Adequate responses were provided to address the major objecti& d other concerns and to support
Conditional Marketing Authorisation. Additional validation, relea nd comparability data have been
submitted for AS and FP manufacturing sites. Necessary EU t@ Gertificates for the manufacturing and

testing sites were subsequently provided.

Further information is provided below on the resolutvqgh e major objections and the rationale for
accepting some open issues to be addressed as a specifie obligation post-marketing. Several other
issues are further highlighted as recommendatior@be addressed by the applicant post-approval.

In addition, it should be ensured that, in acco@e with Annex I of Directive 2001/83/EC and Article
16 of Regulation (EC) No 726/2004, the active substance and finished product are manufactured and
controlled by means of processes and m X@c in compliance with the latest state of scientific and
technical progress. As a consequence, anufacturing processes and controls (including the
specifications) shall be designed t uge product consistency and a product quality of at least shown
to be safe and efficacious in cIinicbals and shall introduce any subsequent changes to their
manufacturing process and cor@ s needed.

The dossier is of acceptable ‘elity however, certain information and data remain to be provided.
Despite the short time fra @» product development, sufficient data to support conditional marketing
authorisation are pro%ﬂca d key areas requiring completion are explained below. These further data
will be addressed in’ﬁ ific obligation and other post-approval measures (recommendations).

The Ad26.COV2 and FP manufacturing processes and process controls are described in detail.
L 4

Quality of pro c& termediates is adequately controlled by in-process controls. Both a small-scale AS

process and a laige scale AS process are included in the MAA.

The foIIo@\sues have been addressed during the procedure:

A a@bjection was raised with regards to the GMP compliance of AS and FP manufacturing sites.
GMP compliance has been provided for all relevant sites. In addition, GMP inspections have been
p rmed for and GMP certificates have been issued resolving the major objection.

The small scale AS process at Janssen Vaccines and Prevention B.V. (Leiden, NL) and the large scale AS
processes at Janssen Biologics B.V. (Leiden, NL) and Emergent Baltimore (USA) have been properly
validated. In addition, production of the inoculum (used for the large scale process) has been validated
and results from the 3™ PPQ lot should be provided post-approval (recommendation 1).
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The FP manufacturing process at the first commercial FP site is adequately validated. Some additional
characterisation data to confirm homogeneity and the hold times should be provided post-approval
(recommendation 7).

With regards to the second commercial FP site, batch data of the 3 PPQ lots were provided. All results
were compliant with the FP specifications and also highly similar to release test results fro se 3
clinical lots and batches from the first commercial site. This is sufficient to support ap of the
conditional marketing authorisation, in the context of the COVID-19 pandemic public hea pzjargency,
supporting a conclusion that the site can consistently manufacture FP. However, full PP % (including
hold time) are required for the second commercial site to complete the data packag %ﬂ this facility.

These data are requested post-approval (specific obligation 1). O
Data supporting proven acceptable ranges (PAR) for CPP and non-CPP (nCPP)Nare“provided. However,
some parameters are still being evaluated and are classified as potentially ical. A final conclusion on

the criticality of these parameters should be provided upon availability (recommendation 10). Some
process changes were introduced during clinical development and wﬁQualified by a comparability
analysis confirming the absence of any impact on product quality, So further optimisations were
introduced for the AS/FP processes that will be used for the initial mercial batches. To demonstrate
comparability, the applicant has used a 2-tiered comparability @ach that comprises a combination
of release testing and additional characterisation testing.% the results for release tests and
characterisation tests were highly similar. Therefore, it oncluded that the AS lots from the
commercial small scale process at Janssen Vaccines & P, tion B.V. (Leiden, NL) are comparable to
the lots used in the Phase 3 clinical trials. Moreoverait @also shown that AS lots produced using the
large scale processes at Janssen Biologics B.V. (Lei , NL) and Emergent Baltimore (USA) were
comparable to clinical AS lots and to AS lots sm ale site. Tier 2 comparability data to confirm that
the large scale AS (from Janssen Biologics B.\ en, NL) is comparable to the small scale process
material (from Janssen Vaccines & Preventiom\B.V., Leiden, NL) (recommendation 2) and tier 2
comparability data to confirm that the lakge scale AS (from Emergent, USA) is comparable to the AS
from the other commercial AS sites (rec(mj'nendation 3) should be submitted post-authorisation.

phase 3 clinical FP lots. Tier 2 comj bility data for confirmation should be submitted post-authorisation
(recommendations 6). In adm, a forced degradation study (thermal stress) is ongoing to support
further comparability assesspie tween clinical Phasel/2 lots and phase 3 lots (recommendation

With regards to the FP manufactP ts from the first FP site were shown to be comparable to the

9)

With regards to the s nc&, the batch release data (3 lots) are very consistent and also highly similar
to release data fro Xe 3 clinical lots and batches from the first commercial FP site and provide
already some indj wabout the process validation and comparability. However, comparability data
(tier 1 and ties r€ requested to confirm that the FP from the second commercial site is comparable
to the FP fro kﬁrst site and consequentially also confirm comparability with clinical material (specific
obligat’i_ﬂ:b »This approach is acceptable in the context of the COVID-19 pandemic public health
emerge

FP el@ testing for endotoxin and sterility will be temporary performed in registered sites that are

in the US until 30 June 2021. From 30 June 2021 onwards, FP release testing for endotoxin and
stagility will be performed by a site located in the EU. This is deemed acceptable in the context of the
COVID-19 pandemic public health emergency. As it concerns compendial tests (endotoxin and sterility),
suitability testing will be performed according to pharmacopoeial requirements for method transfer
qualification. Annex II.A of the Product Information reflects this temporary exemption.

The absence of evaluation of the risk of the presence of nitrosamine impurities in the finished product in
accordance with the published Art. 5(3) Referral on Nitrosamines was raised as a major objection. The
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applicant has performed a risk assessment for both the AS and FP Manufacturing process with regard to
possible nitrosamine impurities. Importantly, it concerns a biological process that does not contain any
chemical synthesis steps. No nitrosating agent is used in the manufacturing process. Based on the AS/FP
manufacturing process conditions and the nature of the starting materials, raw materials, excipients and
equipment used, the risk for nitrosamines is considered negligible. b

A summary of this risk assessment of the elemental impurity level in the finished product ir@ dance
with ICH Q3D should be provided post-approval (recommendation 13). %

2 4

A third major objection was raised on the need to revise the lower limit of the F ﬁeufication for
infectious units. To address this issue the applicant has increased the infectious unj gease lower limit
and the end of shelf life limit. In addition, the test for RCA has been included i QS specifications.
The upper limit for HCP (AS specification) has been revised. The specification\@sed for the AS and
FP are deemed acceptable. However, it is expected that an acceptance criterj r polydispersity will be
established and justified once sufficient experience and data for twéarameter are available

(recommendation 12). @

Since for immunogenicity and clinical efficacy the potency as exprﬁed in infectious units is relevant,
the potency of the vaccine should be expressed on the labelling Q} with other viral vaccines. Hence,
it was proposed to change labelling to “not less than 8.92 lo .U/dose”, instead of “not less than
2.5%101% VP/dose”. The applicant agreed to express the Iabel% Inf.U.

Container closure systems of AS and FP were properly g Q The applicant should provide the results
of the 6 month time point of the FP container leachahle commendation 11).

A shelf life of AS when the AS is stored frozen waﬁoposed by the applicant.

The proposed shelf life for the FP is 24 month stored frozen at -25°C to -15°C, and within these
24 months, 3 months when stored at 2 to 8°CQe shelf lives are based on platform data from similar
Ad26 products. The currently proposed If lives for AS and FP are deemed sufficiently qualified and
justified and are thus acceptable. Producf-spgcific stability data will be generated and should be provided
when available (recommendations 4 14). The proposed stability testing protocols are acceptable.
Additionally, the applicant sh rovide data from photostability studies post-approval
(recommendation 8).

The applicant has provided ﬁc@ protocols for addition and validation of new sites for AS and FP
production at a larger scal ess validation protocols include production of a minimum of 3 AS or FP
lots for PPQ; acceptance Qria for CPPs and critical material attributes must be met; results for IPC
and release tests mustcomply with the acceptance criteria and the specifications. To demonstrate
comparability of AS , a 2-tiered approach is proposed. Initial comparability assessment (tier 1) will
consist of compa@of release and IPC results and some limited characterisation. If the release results
of both pre- a’ t-change FP batches are within the commercial specifications, it will be concluded
that the irﬂti&parability criteria are met and post-use lots will be released for commercial use. This
enablest ?hsuse of post-change materials to alleviate the high demand due to the COVID-19 pandemic.
The ad i%l characterisation test results (tier 2) will be provided post-approval. Given the COVID-19
pa d@and the current circumstances and urgency, this approach is deemed acceptable. Furthermore,
PACMP has been provided to optimise the cell culture steps and to use new equipment for stage
7 romatography) and stage 8 (diafiltration) to increase the AS process capacity. Process validation
protocols and stability protocols are provided and a similar comparability analysis with two tiers is
proposed. The PACMPs and the proposed approach to introduce and validate additional AS production
sites and FP production sites using processes at a larger scale, as well as to optimise the large scale AS
process to increase capacity, and to demonstrate comparability of AS/FP, is deemed acceptable.
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Finally, an additional PACMP has been proposed to add new QC testing sites. New QC sites will be qualified
based on predefined analytical method validation or verification protocols. Acceptance criteria for test
method validation will be at least equally strict as the acceptance criteria used during original method
validation as described in the dossier. This PACMP and the proposed approach to introduce and qualify
additional QC testing sites is deemed acceptable.

All other issues raised during the procedure are considered solved and from quality poin w the
marketing authorisation application for COVID-19 vaccine Janssen is acceptable. c
0\

Impact on the benefit-risk assessment

Efficacy, safety and immunogenicity was demonstrated using clinical batches of th@ccine.

The active substance and finished product are acceptable in relation to control @al quality attributes
and impurities. %

Studies to demonstrate batch-to-batch consistency of the finished produgt | rms of process validation
studies/process performance qualification studies (PPQ) have not bee@y completed in the finished
product commercial manufacturing sites. Nonetheless, sufficient dﬂhave been provided for full scale
lots (including some PPQ lots) at the commercial sites and at ot ites using the commercial process.

In order to confirm the consistency of the finished product ufacturing process, the applicant is
requested to provide the completed process validation (incl Id times) and comparability data for
the Catalent Indiana LLC site.

It is considered likely that the applicant will be able t Qde the requested data and thereby fulfil the
specific obligation.

Based upon the applicant’s justification and c ent, and in view of the public health emergency,
detailed plans have been agreed with the appli®ant and reflected in the quality part of this assessment
regarding data to be generated and suBfnitted with interim milestones for assessment in order to
complete the proposed specific obligatﬁy ased on the applicant’s plans and documentation, it is
expected that data to fulfil the quaIit@wiIl be submitted by mid-August 2021.

2.2.5. Conclusions on ermical, pharmaceutical and biological aspects

The data presented to sup {;onsistent quality of this medicinal product is considered sufficient in
the context of a condition rketing authorisation in the current (COVID-19) pandemic emergency
situation. To complet%‘qu lity documentation in the framework of the conditional marketing
authorisation, the aw t is requested to fulfil the specific obligation (SO) post-approval.

The CHMP has idéntified a specific obligation to address the quality development issues that may have
a potential i \ n the safe and effective use of the medicinal product, and which therefore is needed
to achieve* n&hensive pharmaceutical (quality) data and controls for the product. The specific points
that nee addressed in order to fulfil the imposed specific obligation are mentioned below.

In ac@nce with Article 16 of regulation (EC) No 726/2004, the MAH shall inform the Agency of any
infi on which might influence the quality of the medicinal product concerned, such as any necessary
t ening of the finished product specifications. This is also related to the general obligation to vary the
terms of the marketing authorisation to take into account the technical and scientific progress and enable
the medicinal product to be manufactured and checked by means of generally accepted scientific
methods (see the proposed recommendations).

To complete the quality documentation in the framework of the conditional marketing authorisation, the
applicant should fulfil the following specific obligation (SOs) post-approval.
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S01: In order to confirm the consistency of the finished product manufacturing process, the
applicant should provide additional validation and comparability data.

a. The applicant should provide the complete process validation/ process performance qualification
(PPQ) data (including hold times) for US site. Information demonstrating proper validation of the
proven acceptance ranges for the critical process parameters during PPQ should be pr%d. In
addition, comparability data should be provided to confirm that the finished produm from
the second FP site is comparable to the FP from the first site. One interim rep ith initial
PPQ data and tier 1 comparability should be submitted by 31 March ﬁ%nd a final
report with all remaining PPQ results and tier 2 data should be submilQ y 15 August

2021. O

In addition, since the analytical method transfer from the US to EU is ongoing%x II of the opinion

will include: &

'In view of the declared Public Health Emergency of Internation ern and in order to
ensure early supply this medicinal product is subject to a time-li d exemption allowing
reliance on batch control testing conducted in the registereq:f(s) that are located in a third
country. This exemption ceases to be valid on 30 June 2 . ¥Implementation of EU based
batch control arrangements, including the necessary v, %75 to the terms of the marketing
authorisation, has to be completed by 30 June 2021 a%/atest, in line with the agreed plan
for this transfer of testing.’

2.2.6. Recommendations for future qua development

In the context of the obligation of the MAHSs to Oje account of technical and scientific progress,
the CHMP recommends the following points fofjnveéstigation:

Active substance &

1) The applicant should provide (Jidation data of the third process validation inoculum batch
produced at Janssen Biolo8i . (Leiden, NL) by Q4-2021.

2) The applicant should p the tier 2 comparability data to confirm that the large scale AS
(from Janssen Biologi ., Leiden, NL) is comparable to the small scale process material by
30 June 2021.

3) The applicang.shou rovide the tier 2 comparability data to confirm that the large scale AS
(from Emer% SA) is comparable to the AS from the other commercial AS sites by 31 July
2021.

4) The afp @should initiate stability studies (including at least 3 representative lots) for the
Ial;ge :aSAS process at Emergent (USA). In addition, for each new AS manufacturing site, AS
N studies should be initiated. The applicant is requested to provide the AS stability data
epresentative AS batches for each manufacturing scale (small scale at the Janssen Vaccine

@d Prevention B.V. site (Leiden, NL) and large scale batches produced at the Janssen Biologics

V. (Leiden, NL)) when the respective studies have been finalised and the results are available
(by Q2-2024).

Finished product

5) The applicant should provide the following updated sections for second FP site: 3.2.P.3.5 Process
Validation and/or Evaluation — Depyrogenation of Glass Vials, 3.2.P.3.5 Process Validation and/or
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Evaluation - Sterilisation of Equipment Components and Stoppers, and 3.2.P.3.5 Process

Validation and/or Evaluation — Decontamination of Filling isolators by 31 March 2021.

6) The applicant should provide the tier 2 comparability data to confirm that FP from the first site

can be considered comparable to the Phase 3 clinical FP lots by 30 June 2021.

7) Regarding the process validation of the first site, the applicant should provide the r bfrom
bulk homogeneity verification during formulation and sterile filtration and filling by @y 2021.
In addition, the additional characterisation data to confirm the hold times shoyld rovided by
31 July 2021.

8) To evaluate the sensitivity of Ad26.COV2.S FP when exposed to light stre@ study based on
the ICH Q1B requirement should be performed. The samples sho%e
turbidity, radius and aggregation by 30 September 2021. &

9) The applicant should provide an updated section 3.2.P.2.3 Manuf@mg Process Development
- Comparability, including results from forced degradatiorfa ies using thermal stress
conditions (which were performed as part of the comparability analys
lots and phase 3 lots) by 30 June 2021. (

10) A final conclusion on the criticality of the potentially crigi @arameters in an updated version of

sted for potency,

is between clinical Phasel/2

section 3.2.P.2.3 Manufacturing Process Development trol Strategy Development - Critical

Process Parameters should be provided. In addit@he applicant should provide an updated
table 1 Summary of Critical Process Parameters s

in 3.2.P.2.3 Manufacturing Process DevelopN - Control Strategy Development - Critical
Process Parameters by 31 July 2021. Q

11) The applicant should provide the result
study by 31 December 2021.

12) Regarding the FP specification f‘o’ydispersity, the applicant is requested to establish and
justify acceptance criteria onc Q
by 31 December 2021. 6
Q summary of the risk assessment of elemental impurities in the
duct to confirm compliance to ICH Q3D Guideline by 31 March 2021.

13) The applicant should pro
Ad26.COV2.S finished

14) The applicant sho

sociated PAR in FP Manufacturing Process

6 month time point of the FP container leachables

ient experience and data for this parameter are available,

provide the FP stability data for the 3 FP PPQ batches from the first

commercial FP sitethen the stability studies have been finalised and the results are available

(by Q2 2024).\addition, for each additional FP manufacturing site, FP stability studies should

be initiated.@

2.3. Non-@cal aspects

*

>
2.3. b roduction

posed candidate vaccine is an Ad26 vector with deletions in the early region (E1) of the Ad26
%, rendering it replication incompetent. The Ad26.COV2.S vector contains a transgene in the
AE1A/E1B region which encodes a modified full-length SARS-CoV-2 spike (S) protein with stabilizing
modifications, i.e. 2 amino acid changes in the S1/S2 junction that knock out the furin cleavage site,
and 2 proline substitutions in the hinge region known to stabilise the prefusion conformation. The wild-
type full-length S gene information was obtained from a SARS-CoV-2 clinical isolate (Wuhan, 2019,
whole genome sequence NC_045512).
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A similar Adenovirus type 26 (Ad26) vector encoding the glycoprotein (GP) of the Ebola virus Zaire
(ZEBOV) Mayinga strain has been approved in Europe through Centralised Procedure (Zabdeno, INN:
Ebola vaccine rDNA, replication-incompetent; Procedure No. EMEA/H/C/005337/0000). The current
application concerns a single dose regimen.

2 4
Primary pharmacodynamic studies {

2.3.2. Pharmacology @b
O

hamsters, and non-human primates (NHP) (rhesus monkey). Before selection 6.COV2.S,
different vaccine constructs with design elements previously shown to be s for other
coronavirus S protein-based vaccines were compared in in vitro and in vivg stirdies. The combination of
the wild-type signal peptide, the furin cleavage site mutations, and th ine substitutions translated
into superior immunogenicity in mice, Syrian hamsters, and non-human pfimates (NHP) (Bos et al.,
2020; Mercado et al., 2020; van der Lubbe et al., 2021). The in vi esting in NHP showed that the
design of Ad26.COV2.S was optimal in inducing robust neutralisi tibody responses as well as
protection following SARS-CoV-2 challenge (Mercado et al., 2@

Mice Q

The murine model was used to examine immunogenici assessing antibody and cellular immune
responses after immunisation, including T helper cel% polarisation of the immune response. The
mice used were aged 10 to 12 weeks, which is co@ered to correspond to adult age in humans. In
study 9346-20004, a dose level dependent induetiof of binding antibodies was observed at day 14 and
28 after vaccination. The stabilizing mutations%ent in Ad26.COV2.S compare favourably with
binding antibody titers induced by a vacc candidate coding for WT Spike protein, and this is
confirmed in the virus neutralisation assgy. Pata from IFN-y ELISpot and intracellular cytokine staining
(ICS) assays show that T cell responﬁre induced, with a higher response in the CD8+ T cell
compartment compared to the CDb partment and indicate that IFN-y is predominantly generated
by CD8+ T cells.

The non-clinical pharmacology of the Ad26.COV2.S candidate was evaluated in EiOabbits, Syrian
A
ul

The second study (9346-200 Qs designed to determine the Th1/Th2 balance induced by a single
dose of Ad26.COV2.S (1/5 human dose). Immunogenicity of Ad26.COV2.S was compared to
recombinant adjuvanted S tein, known to induce a Th2 type immune response. Ad26.COV2.S was
shown to induce the associated cytokine IFN-y in ELISpot and multiplex ELISA assays, in contrast
to alum adjuvanted protein, 2 weeks post vaccination. The Thl skewed immune response was
demonstrated b@vourable ratio of IFN-y to the Th2 associated cytokines IL-4, IL-5 and IL-10. In
Balb/c mice, h" G1 subclass with no IgG2a is associated with a Th2 response, whereas a balanced
1gG2a/IgGl @s indicative of a Thl-directed response. The ratio of anti-S protein antibody
subclass 2a and IgG1 was significantly higher for Ad26.COV2.S compared to alum adjuvanted
Spike rm with high IgG2a levels observed only after Ad26.COV2.S vaccination. These results
confir induction of a favourable immune response in view of a potential for vaccine associated

d respiratory disease (VAERD).

NZW Rabbits

An immunogenicity study in rabbits [study TOX14369 (TV-TEC-175060)] shows that immunisation with
a dose corresponding to 1/10™ or a full human dose induces an immune response towards the antigen
of the insert, which qualifies this species as relevant for the toxicological assessment. In addition, a
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second dose of vaccine 56 days after the first immunisation triggers a booster in both the humoral and
cellular responses.

Syrian hamsters

In the two hamster efficacy studies, the challenge dose was 102 TCIDsp, which is lower than théxdose
reported in some publications (Sia et al, 2020, Tostanoski et al., 2020), but justified by result

Van der Lubbe et al. showing that a low dose challenge inoculum (102 TCIDsp) induces a co@able
viral load and disease compared with higher viral dose challenges. This dose was thergf lected to
allow assessment of the occurrence of more severe disease in this model compared t s and to
evaluate the theoretical risk for VAERD. However, it actually conferred rather mild imonia without
any clinical signs apart from body weight loss. G

The aim of the first challenge study performed in the hamster [TKO 707 (T QSGZG)] was to
compare immunogenicity and protection of Ad26.COV2.S with other Ad26§ candidate SARS-CoV-
2 vaccines, in a one- and two-dose schedule. Animals were challenged s following immunisation
and followed for 4 days after infection. This 4-day follow-up period is als stified by prior studies
(Van der Lubbe et al.), showing that a 4-day follow up time after cI{?nge is the most optimal time
point to simultaneously evaluate lung tissue viral load and histo olegy.

A single immunisation with 1/50t or 1/5t of a human dose o%i.covz.s induces S protein binding
antibodies as of Week 2 post-immunisation. A second dos d binding antibody titers but levels
returned to those observed before the second dose withj meks. A single immunisation with
Ad26.COV2.S induced SARS-CoV-2 neutralising anti d@starting at Week 2 and increasing at Week
4. In contrast to binding antibody titers, a second dose Ted to significantly higher neutralising antibody
titers throughout the study period (challenge foll 4 weeks post-immunisation).

Ad26.COV2.S given in a 1-dose or 2-dose regi@resulted in a lower lung viral load compared with
the Ad26.Empty mock-immunised animalgs.,That foad was below the limit of detection for the majority
of animals immunised with Ad26.COV?2. %reduction in viral load was however less apparent in the
upper respiratory tracts as the presen t}ufectious virus after challenge was also detected in
vaccinated challenged animals ind&d t of the 1- or 2-dose schedule.

The results of histopathological ation confirm the viral load results, i.e. a 2-dose regimen with
Ad26.COV2.S induced a signifj eduction in LRT histopathology scores and limited effects on URT
histopathology scores after c&enge. Due to a technical error only limited histopathology data are
available for the 1-dose s @ le hampering any conclusion on the potential benefits of a 2-dose.
Finally, there were nozgigns 0f VAERD observed in animals dosed with Ad26.COV2.S compared with the
control group for an e parameters assessed.

Four days post i ion, body weight loss was significantly reduced in animals vaccinated with a
L 4

single dose of COV2.S compared to controls, but this reduction was not evident in the 2-dose
edywith controls.

group, com&
AlthougF@addition of a second dose 4 weeks after the first immunisation induces an increase in
neutrﬁ! antibodies in the hamster model, a clear benefit in terms of weight loss reduction, viral
lo athological scores could not be demonstrated in this model.

B in terms of immune responses and protection from infection, Ad26.COV2.S compared favourably
with the other vaccine candidates tested in this study.

The second hamster experiment [TKO 766 (study TV-TEC-176250)] was designed to determine the
immunogenicity and efficacy of Ad26.COV2.S in a 1-dose regimen in Syrian hamsters at different doses
of 107,108, 10° or 100 vp Ad26.COV2.S, with the highest dose corresponding to 1/5t of a human
dose. The negative control groups received 10%° vp of an Ad26 vector not encoding any SARS-CoV-2

Assessment report
EMA/158424/2021 Page 45/218



antigens. In this study lower dose levels of Ad26.COV2.S were included, with the aim of inducing
suboptimal immune responses, allowing breakthrough viral replication in the lungs post inoculation
with SARS-CoV-2. Under these conditions it can be investigated whether there is any increased risk for
VAERD compared with a non-vaccinated control group. Viral load, body weight loss, and lung
histopathology were measured after inoculation. In the present experiment as well, there wer

iliness signs, apart from body weight loss, which appears similar among all groups, only slig t%
reduced by vaccination. @

A single immunisation with Ad26.COV2.S led to dose level-dependent induction of S pf %inding
and neutralising antibodies, a dose level-dependent reduction in median lung viral lo &er
inoculation with SARS-CoV-2 and a dose level-dependent reduction in LRT histopa@gy scores. A
dose of 108 vp (or below) Ad26.COV2.S resulted in a breakthrough SARS'COV*Q? ion as measured
by the viral load in lung tissue. If breakthrough infection occurred, no incre%o% iral load was noted
compared with the infection in the control group. There was no indicationw ased lung pathology
in the vaccinated animals even at lower doses and no presence of eosin were noted upon
histopathological analyses, showing that the presence of low levels of n lising antibodies elicited by
sub-optimal Ad26.COV2.S vaccine doses do not aggravate lung disﬁe in challenged Syrian hamsters
compared to controls.

The conclusions appear similar to those for the previous expe%t in hamsters, i.e. prior
immunisation seems to protect animals mainly from a low tory tract infection and it seems
that the benefits of the vaccine in terms of upper respira act protection are not clearly apparent,
as measured by viral load (infective and viral RNA qu, histopathological scores and
immunohistochemistry.

The applicant also conducted a correlate of prote analysis showing that the binding and
neutralisation titers inversely correlate to the @Noads and histopathology scores in the lower
respiratory tract.

The results published by Tostanoski et ag?r irm some of the findings from the 2 studies reviewed
above, i.e.; a single administration o% or 1/5% of a human dose of the Ad26.COV2.S protects
against severe disease and morta% amsters infected with a high dose of 5%10° TCIDso. The
vaccinated animals showed a mini interstitial pneumonia whereas the controls displayed moderate
to severe multifocal pneumonij racterised by consolidation affecting 30 to 60% of lung
parenchyma. This publicatio so confirms that humoral immune responses correlate inversely with
lung viral load after challe -@. Unlike in those previous studies, in this model a correlation of the
humoral response wiwpe espiratory tract viral load was also identified.

The efficacy of the e in hamsters in terms of protection against body weight loss was not clear
from the two pre@ studies in hamsters discussed above. In this paper however, it seems that prior
immunisation’ t8cts against severe weight loss noted in the naive challenged animals (-4% versus -
19.9%). This@oss in vaccinated animals actually looks similar to that reported in the above studies.
It appea prior immunisation of hamsters does not prevent a slight weight loss but seems

efficaci bprevent an increased weight loss when severe disease is induced.

Th nce of the virus in the gastrointestinal tract was not assessed in either studies but are
ted in Tostanoski et al. showing that prior immunisation with Ad26.COV2.S decreases the amount
ime of detection of viral load in GI, spleen, liver and kidney compared to sham challenged

animals.

an

Based on the data presented in hamster immunogenicity and challenge studies we can conclude that
vaccination with one or two doses of Ad26COV2.S at 10° and 101° vp 4 weeks prior to challenge
protects the animals from mild to severe infection as noted by reduction of findings in the lower
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respiratory tract (viral loads, histopathology and immunohistochemistry). The antibodies generated
following vaccination with Ad26.COV2.S correlate with protection in the lower respiratory tract of
hamsters. Their correlation with protection of upper respiratory tract is not clearly established.

and the protection following challenge. The high level of genetic homology between NHPs a mans,

Non-human primates
The NHP model assessed the immune response following one administration of the candidati bne
and their comparative immunology make NHPs a suitable model for studies of vaccine,in@-uogenicity.

In study NHP 20-09, the NHPs were immunised IM with a single dose of 10! vp Ad26¢COV2.S (N=6)
which corresponds to twice the human dose. A negative control group received sanly. The NHPs

were inoculated with 1x105 TCIDso SARS-CoV-2 strain USA-WA1/2020, by they asal and
intratracheal routes 6 weeks after immunisation. Although this study serve ~-clinical proof of
concept, it appears that all animals remained healthy throughout the study o clinical signs or
changes on pulmonary radiographs or in inflammatory parameters or ey, ignificant differences in
scores upon histopathological examination are reported. In addition, a decrease in viral load in

both URT and LRT shown in sham immunised animals was also rep@d. This may be due to the fact
that macaques only recapitulate moderate COVID-19 disease, th g age (3-9 years) and healthy
status of the animals and also given the low viral load used to mte the animals compared to
published data. In conclusion, although the NHP challenge m@ considered adequate to
demonstrate immunogenicity, and viral clearance, it apperu ficient to demonstrate efficacy
against the disease. It can be considered relevant for tk@o elling of asymptomatic or mild to
moderate forms of disease in humans.

The immunogenicity results show that a single iw@isation with Ad26.COV2.S induces antibodies
against the S protein as well as neutralising a s. Regarding the cellular responses, they are
considered as rather low and variable.

The main efficacy read-out in the NHP stc&aﬁted was the reduction of viral load in the upper and
lower respiratory tract (URT/LRT) in t inated animals as measured by reverse transcription
polymerase chain reaction (RT-PC éting sub-genomic SARS-CoV-2 mRNA (sgRNA). This viral
load was below the limit of detecti OD) in the LRT in 6/6 NHP immunised with Ad26.COV2.S, and
in nasal swab samples, viral |OQ below the LOD in 5/6 NHP. All control animals showed detectable
lung and nasal swab viral Ioan challenge. Rectal and throat swabs were not collected to assess
the presence of the virus, minex and ICS were not performed on BALs. This is unfortunate as
those results would have b important for the assessment of the candidate vaccine absence of ERD
potential (particularlyN\e absence of clinical disease in the controls). The histopathology findings
were very mild esp in females of both groups and no histopathologic evidence of VAERD was

observed in the @ udy.
NN

Some limited were presented on the immune response 2 weeks post challenge (at week 8 post

immunis, t‘l&rese data showed that levels of neutralising antibodies post challenge seem to remain

at a sta el while binding antibodies seem to increase after challenge. The cause for this

is unknown. Regarding the cellular immunity, ICS was performed 2 weeks post challenge

alysed in favour of analysis of clinical ICS data. ELISpot results show a decrease 2 weeks
challenge, compared to the response observed before challenge (timepoint 4 weeks after

immunisation; response in 5 out of 6 NHP). The applicant hypothesised that recruitment of specific T

cells towards respiratory tracts could have reduced the systemic cellular responses but this explanation
remains only theoretical.

NHP Study 20-14 [study TV-TEC-176763] is a dose level titration study with Ad26.COV2.S, applying
dose levels of 1x10!! vp, 5x10%° vp, 1.125x10° vp, and 2x10° vp, administered as a single dose, to
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further characterise the relationship between humoral and cellular immunogenicity and protective
efficacy. A single immunisation with Ad26.COV2.S dose level-dependently induced protection from
SARS-CoV-2 infection in LRT and URT. Protection rate in the LRT was 100% within the groups that
received either 1x10!! vp or 5x101% vp Ad26.CoV2.S and 80% within the groups immunised with either
1.125x10%'%p or 2x10° vp (N=5 per dose level). Protection rate in the URT was reduced at eachhdose
level titration step, from 100% to 80%, 60% and 20%. Ad26.COV2.S dose-dependently ind cm
neutralising (measured by psVNA) and binding (S or RBD ELISA) antibodies. T cell respons@
measured by IFN-y ELISpot, were also dose dependent but rather low and variable.

Since a higher number of breakthrough infections was observed in the nose compar hhe lung,
these data suggest that protection in the upper respiratory tract may require high@ccine doses
offering a higher level of systemic immune responses. This study confirms th% .COV2.S protects
from infection as demonstrated in study NHP 20-09. In addition, a dose resp(sl elationship was
demonstrated for immune markers as well as viral load. 0

Vaccination of rhesus monkeys with Ad26.COV2.S at all dose levels foll by inoculation with SARS-
CoV-2, was associated with considerably lower average lung pathology sc6res and the absence of
virus-induced lung pathology, when compared to unvaccinated/shamzdosed challenged animals,
demonstrating protection against viral challenge. It should be n hat the additional subgroup of
control animals, with an age of 7-8y (=efficacy only group), igher average scores compared to
the initial control group (PBS-vaccinated, and at the age of he vaccine groups); 33.2 versus
24.87 respectively. This is in line with viral loads in the chin these groups, there was
considerable variability in lung histopathology score béere were no obvious differences between
males and females. Thus, in the control animals in genehkal but especially in the age-matched control
group pneumonia induced after challenge was ver@ild and without clinical signs.

In addition to the evidence of protection, vacc@n with Ad26.COV2.S was not associated with an
increase in the severity of lung findings (ng,increase in lung scores) even in animals having a
breakthrough infection when compared %ccinated animals after challenge, indicating there was
no histopathologic evidence of VAER

D
Data from 3 NHP studies (NHP 20- Q09 and 20-14) were pooled for correlate of protection
analysis. The design of those s Is similar: NHP were vaccinated with a single dose of Ad26-
based SARS-CoV-2 vaccine ca @ tes (10! vp for study 20-07 and 20-09, dose titration range 10!!-
2.10° vp for study NHP 20-149, followed by challenge via intranasal and intratracheal route with same
strain (USA-WA1/2020) e dose (10> TCIDso) at week 6 or 7. Ad26.COV2.S was not evaluated in
study NHP 20-07 but«f other¥Ad26 SARS-CoV-2 vaccine candidates were tested in comparable
conditions. The sam \unogenicity assays (2 pseudovirus neutralisation assays (Nexelis
pseudoparticle based modified VSV; and BIDMC with pseudotyped particles made from a modified
lentivirus backt\ , 2 binding antibody ELISAs (full length S in prefusion-stabilised conformation
(Nexelis) andgRBD»(BIDMC)) and a T cell assay (IFN-y ELISpot) were used for samples obtained in all
three studi 0, the same assay was used to determine viral load in BAL and nasal swabs (RT-gPCR
of SARS QS E gene subgenomic ribonucleic acid (sgRNA).

Twp lagisiic regression analyses were made independently: one dataset consisted of all vaccine
i8gtes combined (N=51) and a second dataset containing only the Ad26.COV2.S candidate

(N=26).

Based on the data generated with the final vaccine candidate, derived from studies NHP 20-09 and 20-
14, the dose dependent increases in humoral immune responses correlate with protection from

infection, especially in the URT. Since dosing-down still offered protection from LRT infection, with only
2 vaccinated animals showing viral replication in the lungs (1 each in the two lowest dose groups), this
comes with less precision of the logistic regression models for lung viral load. Correlation between tests
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assessing neutralising and binding antibodies has been demonstrated, and correlation of those markers
with viral load is confirmed when the latter is expressed as a continuous instead of a binary variable.
Binding antibody titers appeared to have a higher discriminatory capacity than neutralising antibodies.

Neutralising antibody levels had the highest discriminatory capacity across all vaccine candidates

combined from all studies. When comparing the overall analysis of all candidates to the analy ith
the final candidate only, a correlation of T cell responses to protection was only shown in t r.
However, although a dose response relationship is indeed identified for the final vaccine mte, it
should be clear that the responses are not higher than those seen for other candidate$ '%dy NHP

20-07.
Qion of those

study 20-07, and

For the logistic regression analysis of all candidates, it should be noted that inte
results is less straightforward, especially because the final candidate was not
it also builds on the assumption that the immune responses induced by the nt candidates are
qualitatively similar. For the logistic regression analysis of the final candidate pnly, as indicated above,
precision of this logistic regression model is low for the lung as dose ti@ did not lead to the
expected reduced LRT viral load. Both strategies are therefore consi&re omplimentary, but these

limitations may influence the weight that should be attributed to th&putcome of the logistic regression
analysis. However, the models have not been used to determine@'eshold to apply to human data

sets, which would probably require more robustness and furt justification of the relevance of the
animal model of infection, not disease. No unfounded clai een made. The overall conclusion is
supported: binding and neutralising antibody titers obse 4 weeks after immunisation with a single

dose correlate with protection from infection in LRT a\ , when challenged in the short term.

A passive transfer experiment in this NHP model shows that convalescent plasma dose-dependently
protects from infection, indicating that humoral r se induced after infection is sufficient for
protection (McMahan et al.). Ad26 vaccine-ind@neutralising or binding antibodies could thus be
mechanistically involved in protection but,it,remains to be determined if vaccine-induced humoral
response is sufficient for protection or alterhatively that antibodies could also act as surrogate of the
actual protective effector mechanismé ay well be multifactorial.

p

Further evidence on the type of T onse induced by vaccination was provided through a
publication by Solforosi et al. (not r reviewed). In this publication, a Th1l response was
characterised by CD4+CD69+ s expressing IFN-y and/or IL-2 and not IL-4, IL-5 and/or IL13 and
a Th2 response was characterised by CD4+CD69+ T cells expressing IL-4, IL-5 and/or IL-13. Th1l
skewing of the immune rse is demonstrated in aged monkeys. Animals vaccinated with alum
adjuvanted spike protein alsddvnduced comparable levels of antigen specific Thl cells, but unlike the
Ad26.COV2.S vacci ivation of Th2 cells likely occurred. A similar intracellular cytokine staining
was used for hu ples from the phase I/IIa clinical trial, equally demonstrating Thl skewing of
the immune ro@(Sadoﬁ et al. 2020). In addition, this publication describes that immune
response anon{ ction from challenge have been demonstrated in aged monkeys. These data

support i udies, NHP 20-09 and NHP 20-14, with demonstration of protection in lower

respirat ct. It should be noted that in contrast to previous NHP studies, the G614 SARS-CoV-2
challe ain was used. In study NHP 20-14 a dose response relationship was shown for protection
frofma tion in upper respiratory tract. In the current study, only a partial protection of the URT was

ved in the vaccinated animals. The applicant suggested that several factors may have contributed
to this finding, like age of the animals, time of the challenge and the strain used. A detailed
assessment, in absence of a study report, is not possible at this stage but increase in temperature and
signs of interstitial pneumonia in aged monkeys from the unvaccinated control group indicate that
older age is associated with a more severe disease compared to what was observed in control animals
in previous studies in young adults.
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Preliminary results of an ongoing durability challenge study in NHPs [study NHP 2020-3373 (TV-TEC-
179493)] are publicly available (Roozendaal et al., not peer reviewed). The applicant analysed whether
vaccination with Ad26.COV2.S provides protection in macaques 6 months after the first vaccination,
and whether the degree of protection could have been anticipated based on the derived correlates of
protection, as described above (Logistic regression models; based on data from studies NHP 20x07, 09
and 14). Groups of 7 macaques were vaccinated with either a one-dose (5x101° vp or 1x1011 \&r
two-dose regimen (5x101° vp/dose) of Ad26.COV2.S with either a 4-week or an 8-week int

between doses. .

Although there is not much detail, the protection conferred by one or 2 immunisatioﬁ}ms to last
for at least 6 months after the first immunisation, as shown by the antibody titers @t e viral loads
measured in the BALs. The presence of replicating virus was measured in the vaccinated
animals at similar levels than in controls, however animals receiving two ad iStrations of the vaccine
8 weeks apart had significantly lower loads compared to the controls even@ replicating virus is
still measured as well in that group.

There is good agreement between the observed protection 6 months afte¥vaccination with the

predicted protection probability in the lung based on both pre-chall@Rge binding and neutralising
antibody levels and correlate of protection models. In the nose, redicted levels were above those
actually measured. Thus, the predictions for the probability o ection in the lower airways based on

binding and neutralising antibody levels is more robust tha r the protection in the upper
respiratory tract. These findings are considered supportié

Secondary pharmacodynamic studies

No studies on the secondary pharmacodynam@ave been performed, which is in accordance with

applicable guidelines. &

Safety pharmacology progr

Safety pharmacology studies hav been performed with Ad26.COV2.S, since data (e.g., detailed
clinical observations) from rep e toxicity studies with Ad26.COV2.S and other Ad26-based
vaccines did not suggest tha§1t vaccines have a significant impact on physiological functions (e.g.,
central nervous system, regspiratory, and cardiovascular functions) other than those of the immune
system. Therefore, and in with the WHO guidelines on non-clinical evaluation of vaccines, stand-
alone safety pharmacofagy studies are not deemed necessary.

Pharmacod@ﬁc drug interactions

No studies'w\@bérmacodynamic drug interactions have been performed, which is in accordance with
applicabl idelines.

harmacokinetics

Biodistribution studies were not performed with this specific COV2.S construct as formerly discussed
and agreed during the scientific advices undertaken by the applicant.

The biodistribution profile of the Ad26 vector platform was evaluated in the rabbit using two Ad26-
based vaccines encoding other antigens than the SARS-CoV-2 S protein.
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In these biodistribution studies, one Ad26-based was administered at a dose of 5x101° virus particles
[vp], with animals sacrificed at Days 11, 61, or 91 following single IM injection, whereas for a second
Ad26-based vaccine the animals received a dose of 1x10!! vp, with animals sacrificed on Days 11, 90,
120 or 180 following single IM injection of the vaccine.

Tissues from these animals were harvested for analysis of Ad26 vector DNA using a quantitatib

polymerase chain reaction (q-PCR) assay. @

The results from both biodistribution studies show that the replication incompetent Ad2 or does
not widely distribute following IM administration in the animals. Vector DNA was prim N etected at
the site of injection, draining lymph nodes and (to a lesser extent) the spleen. Fro e tissues,
Ad26 DNA diminished slowly, with a small amount remaining in iliac lymph node nimal at 180
days. In one of the studies, the vector DNA was below limit of detection in all errorgans.
Considering the removal of regions in the genome necessary for replication e results of the two

distribution studies performed with Ad26 platform, it is considered unlikelythdt the vector will replicate
in human tissues. Notably, no biodistribution in gonads (ovaries and teﬁb\ was detected.

In addition, both Ad26-based vaccines tested in the biodistribution ﬁdies showed a similar pattern of
(systemic) distribution and clearance when delivered via the IM in the rabbit, despite carrying
different transgene inserts. The Ad26 vector backbone used fq .COV2.S is identical to the vector
backbone of the Ad26-based vaccines that were tested in the ble biodistribution studies. The only
difference between the vectors, apart from the encoded antigén transgene, is the insertion of a
tetracycline operon (TetO) motif in the cytomegaloviru ) promoter sequence of the transgene
expression cassette of Ad26.COV2.S. This is not consl to impact the biodistribution profile of the

Ad26 vector. O

2.3.4. Toxicology Q

The nonclinical safety profile of the Adzﬁﬁjﬁ.s vaccine has been assessed in two pivotal toxicology
studies in New Zealand white (NZW) r. , @ combined repeat-dose toxicity and local tolerance
study, and a combined embryo—fo6 pre- and postnatal development (EF-PPND) toxicity study.

Table 2 Overview of Toxi 9 Studies in Support of the Development of the Ad26.COV2.S

Vaccine Q
Test Study Descrifaon Vaccine, Route, Interval, and Dose GLP | Study Report
Species i\ Level
WEW 3 injections (Days 1, 13, 29; 2-week Tes Modd 232/
rabhit mterval between doses), I TOX14382
= Saline
«  1x10Mwp
NZIW {'n@d embryo-fetal and pre- | 3 imjections (Day 12 GD& and GD2(; Yes | Modd235Y
rabbit cstnatal development study | 2-week interval between doses), IM TOX14339
*  Saline®
P o 1x10Uqph I

Vs pricr to painng

y includes 2 subgroups: 1 group consisting of females that are necropsied on GD29 and have a uterine and
mation (external, visceral, and skeletal exams), and 1 group consisting of females that are allowed to give
and in which the survival and development of the kits is evaluated through lactation day 28

GD: gestation day; GLP: Good Laberatory Practice; IM: inframuiscular; NZW: New Zealand white; vp: vins particles
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Repeat dose toxicity

A specific GLP-compliant repeat-dose toxicity and local tolerance study with Ad26.COV2.S (study
TOX14382) was conducted in male and female NZW rabbits to evaluate its toxicity and to assess the
potential reversibility, persistence or delayed occurrence of any findings 3 weeks after the las
vaccination. The rabbits were injected IM with a control solution (0.9% sodium chloride) or 1%vp
Ad26.COV2.S on three occasions with a 14-day interval period (Days 1, 15 and 29). This d nd
interval encompass the actual clinical dose and schedule, which is acceptable. The rab.bi Iso
demonstrated to elicit an immune response to the antigen contained in the vector, whi alifies this
species for the safety assessment of the present vaccine.

Ad26.COV2.S administered on three occasions every 2 weeks at 1x10!! vp/dosesi ed a transient
inflammation consistent with an immunologic response to vaccination, i.e.: %hyperthermia and
minimal body weight loss or lower body weight gain after injection, increas %Iasma proteins (CRP,
fibrinogen and globulins) and white blood cell counts (monocytes and lym tes).

Microscopic pathology findings showed increased lymphoid cellularity o@minal centers in popliteal
and iliac lymph nodes and the spleen, also consistent with an imm\ﬁresponse to the vaccine. Overall,
the findings were considered non-adverse and were partially or (@ tely reversible after a 3-week

treatment-free period. %
The local changes consisted of transient local injection sit reactions associated with minimal to
slight and reversible inflammation and haemorrhage at jection site.

In conclusion, the repeat dose toxicity and local toleN study did not highlight any unexpected
findings. Those were mild, transient and as expecbfrom a local/general inflammatory reaction

subsequent to vaccination. Q

Genotoxicity and carcinogeniciﬁgl

No genotoxicity and carcinogenicity st&gdvere carried out, in line with relevant guidelines. Studies
evaluating genotoxicity and carcin@ ty are normally not required for viral vaccines. Since no
adjuvants or novel excipients ar in this product, absence of those studies is considered
acceptable. 6

As regard Ad26 vector an &tegration ability in nature, wild type adenoviruses do not integrate
their genomes into the ho Il chromosomes. With a few exceptions they replicate as linear, extra-
chromosomal DNA (e\qnic) elements in the nucleus. The guideline on non-clinical testing for
inadvertent germlin‘é\smission of gene transfer vectors EMEA/273974/2005 indicates that
adenoviruses Eaea itionally been regarded as non-integrating.

Repro tl\goﬁ Toxicity

A GLP; iant EF-PPND toxicity study (study TOX14389) was conducted in female NZW rabbits that
\@dZG.COVZ.S intramuscularly on Day 1 (i.e., 7 days prior to mating), followed by two

re
%ﬁons during the gestation period (i.e. GD 6, and GD 20). The design of this study was
distussed with CHMP and considered appropriate.

The rabbit is an acceptable model for developmental toxicity studies, and the dosing strategy ensures
induction of a maternal immune response during mating and early gestation, evaluation of potential
direct embryotoxic effects of the components of the vaccine formulation and the (direct) effects of the
vaccine during late gestation, and a sustained maternal immune response up to lactation.
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There were no adverse effects of treatment on survival, clinical observations, body weight, body weight
change, food consumption, reproductive performance, fertility, ovarian and uterine examinations,
parturition, or macroscopic evaluations in parental females.

evaluations on GD 29, or F1 kit evaluations from LD 0-28 (sex ratios, survival, body weights,

No adverse effect of treatment was seen on foetal body weights, external, visceral, and skeletal
I
findings, developmental evaluations, and macroscopic evaluations).

The assay used for immunogenicity is a qualified SARS-CoV-2 spike ELISA. All immun';se@imals and
their foetuses had high SARS-CoV-2.S protein-specific antibody titers, indicating that &e nal
antibodies were transferred to the foetuses. While antibody titers of foetuses were arable to that
in the does, titers in kits (measured on LD28) were 1.3-fold lower.

In conclusion, the reproductive and developmental toxicity study did not re mevidence of
impaired female fertility and did not indicate harmful effects with respect to oductive toxicity, while
exposure of dams and offspring was confirmed by detection of antibody@ A.

treatment related effects on reproduction or on FO or F1 animals a administration 8 days prior to
mating and at GD6.

Previous studies submitted with Ad26.ZEBQOV vaccine in the rabbit d'td n ighlight significant

Local Tolerance Q t

No stand-alone local tolerance studies were submitt Q is acceptable and in line with relevant
guidance on non-clinical vaccine development since local’tolerance was evaluated in a repeated dose

toxicity study. O

2.3.5. Ecotoxicity/environmenﬁlirisk assessment

Ad26.COVS.2 is a recombinant Adeno 'rﬁ% that has been rendered replication-incompetent by
deletion of the E1 region of the wi édz& Ad26.COVS.2 is produced in an E1 complementing cell
line, without any DNA sequence o ap between the Ad26.COV.S vector and the cell line, thereby
precluding the formation of rep competent adenovirus (RCA). RCA testing of drug substance DS
was conducted for several sr‘ﬁG d large-scale processes and the results complied with the
acceptance criteria specifigati .

Both the non-replicatiye n;§e and the anticipated biodistribution profile upon intramuscular injection
of Ad26COVS.2 is a to minimise co-infection events with wild-type adenoviruses, E1-
complementing vi ﬁr coronaviruses. An assessment of the effect and likelihood of recombination
events conclud at resulting recombinants would either be non-replicative or will have no increased
risk profile a &pared to the circulating wild-type viruses that are present in the individual at the
time of i on. While it is anticipated that exposure of unintended individuals to Ad26COVS.2 will
ers of magnitude lower as compared to the dose administered for vaccination, results
obtai clinical trials completed so far indicate good tolerability and reveal no particular safety
co r@distinct from other Ad26-based vaccines.

RISk management strategies

Even though the overall risk of Ad26.COVS.2 is deemed negligible, measures have been taken by the
applicant to minimise the likelihood of spread in the environment or to non-target individuals.

The SmPC gives some guidance in relation to protection of personnel during handling and
administration, including disinfection of accidental spills in section 6.6: “Potential spills should be
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disinfected with agents with viricidal activity against adenovirus”. Since the environmental risks of
Ad26.COVS.2 are negligible, the inclusion of additional risk management strategies for reasons of
environmental safety and safety of non-target individuals is not necessary.

The overall risk for human (non-vaccinated individuals) and the environment under the proposed
conditions of release of Covid-19 Vaccine Janssen is negligible.

X2
2.3.6. Discussion on non-clinical aspects {\

Pharmacology Q:

Ad26.COV2.S is an adenoviral vector that encodes a modified variant of th tein that is stabilised
in its prefusion conformation. This vaccine construct was shown to induc érior immunogenicity in
mice, Syrian hamsters, and non-human primates and protection foIIow@ARS—CoV—Z challenge in
NHPs and hamsters compared to other vaccine candidates explored py the applicant.

Immunogenicity of the Ad26.COV2.S vaccine was tested in mice@tnts, Syrian hamsters, and NHP.
The vaccine elicits a dose-dependent binding and neutralising dy response in the species tested
and additionally induces a cellular immune response in mic s, and NHP, which is rather low and
variable. The applicant showed that the Ad26.COV2.S vacCige elicited a Th1l skewed immune response

in mice and NHP.

The high level of genetic homology between NHP an(hnans, and their comparative immunology
make NHP a suitable model for studies of vaccine unogenicity and efficacy studies. The Syrian
hamsters were selected as they are describeermissive to SARS-CoV-2 replication and display
widespread lung pathology and clinical signs inclading weight loss. In contrast to the NHP model,
shown to be an infection model but not s to demonstrate protection from disease, the hamster
model shows more severe disease (I\g- ntela, C. et al., 2020).

Challenge studies performed in NHB e shown reduced viral load in the upper and lower respiratory
tracts in vaccinated animals compto controls. The NHP challenge model was considered adequate
to demonstrate immunogenicit d viral clearance, but appears insufficient to demonstrate efficacy
against the disease. In a titration study in NHPs, a dose-dependent humoral immune response was
demonstrated. While proth from infection in the lower respiratory tract was observed with little
breakthrough cases eyen in tQe low dose groups, viral load in the upper respiratory tract was dose
dependent. Prelimin ults of an immunogenicity and efficacy study in aged NHP (VH808.681)
have been provided ugh a manuscript (Solforosi et al.) and indicate that immune responses
induced by Adg@z.s vaccination confer protection in older animals. Finally, preliminary data from
an ongoing d N y study indicate that the immune response lasts for at least six months and confers
Caér respiratory tract infection (Roozendaal et al.).

protectio \
It seems@ prior immunisation of NHPs confers protection more in the lower respiratory tracts
comp@to upper tracts 6 months after the first administration of the vaccine. Protection from upper
res ory tract infection was high shortly after vaccination of adult NHPs with high doses of

.COV2.S (NHP 20-09). However, the titration study (NHP 20-14) with a dose level-dependent
protection of URT suggested that protection in the upper respiratory tract may require higher vaccine
doses offering a higher level of systemic immune response, compared to protection from LRT viral
replication. Another study in older NHPs has also only shown partial protection of URT infection. In this
new duration study, with only a small subsets of animals protected from URT viral replication, the
applicant suggested that systemic binding and neutralising antibody levels likely are associated with a
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distinct mechanistic correlate of protection in the nose early after vaccination, rather than being a
mechanistic correlate of protection themselves.

The applicant complemented the non-clinical package with two humoral immunogenicity and challenge
studies in a SARS-CoV-2 Syrian hamster challenge model. Ad26.COV2.S significantly reduced
in the lung and lower histopathological scores compared with mock vaccinated controls. Howe @ he
difference was less apparent in the upper respiratory tract where viral load and histopathol 3
findings were not very different from unvaccinated animals. Like the experiments in the P
challenge dose conferred rather mild pneumonia without any clinical signs in the unva%@
animals, apart from body weight loss in hamsters.

@dent reduction

erdose levels. The

d control

Data from a dose level titration study performed in hamsters showed dose level-
of efficacy and partial breakthrough infection in the lower respiratory tract at
protection of vaccination against weight loss was not really apparent in the riments reported
here, however, some beneficial effects of Ad26.COV2.S on weight loss w npted in a study by
Tostanoski et al. using a more stringent SARS-CoV-2 challenge dose, d@strating significant
protection when the body weight loss is severe.

It is additionally considered that the theoretical risk of SARS-Co &ccine-associated enhanced
respiratory disease (VAERD) has been sufficiently addressed b pplicant. The structure of the
Spike coded by the vector stabilised in its prefusion conforma fthe Thl skewing of the immune
response confirmed in mice, NHPs and rabbits as well as t@sence VAERD noted in the challenge
studies based on assessments of lung histopathology a ence of signs of clinical disease contribute
to conclude that this risk is low.

In both animal models, two different challenge st@ were used, D614 which is related to the one
expressed by the vaccine vector, and a G614 Q with higher infectivity. Protection from infection
b

by emerging strains of interest will be address y assessing neutralising potential of clinical samples.

Finally, the applicant showed that in bot idan hamsters and NHP, the binding and neutralising
antibodies elicited by Ad26.COV2.S co Qd with protection from infection with SARS-CoV-2 as

measured by viral load in the res ryjtracts. Because immunogenicity and efficacy data are
available from clinical studies, th:@n—clinical data are for the most part superseded and considered

supportive of this application. O

No assessment of a potentia mune response toward the vector in itself was provided. Taking into
account the available non@cal and clinical platform data, as well as of clinical Ad26.COV2.S-specific
data, the absence of wcli al insert-specific vector immunity data is considered acceptable and
sufficiently justified

Pharmacokirf@

The biod'% n profile of the Ad26 vector platform was evaluated in the rabbit using two other

Ad26 baaccines. These platform biodistribution data are considered sufficient to inform on the

biodis@ on profile of Ad26.COV2.S, for which the same (replication incompetent) Ad26 vector

ba is used. This position has been confirmed and agreed in a previous Scientific Advice by EMA
/CHMP/SAWP/369281/2020, dated 9 July 2020). It is further noted that the same platform

biodistribution data were part of the MAA file for the Ebola vaccine component Ad26, Zabdeno

(EU/1/20/1444/001).

The Ad26 vector shows a limited distribution profile following IM injection, with detection at the site of
injection, draining lymph nodes and (to a lesser extent) the spleen. Clearance (reflected by a
downward trend in number of positive tissues and vector copies over time, to levels close to, or below
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the detection limit of the g-PCR methods used) of the Ad26 vector was observed, indicating that the
vector does not replicate and/or persist in the tissues following IM injection.

Dissemination of Ad26 vector into breast milk or to/across the placenta has not been specifically
assessed in these non-clinical biodistribution studies. Even if a small quantity was excreted via,the
milk, it would not be considered as a risk, since Ad26.COV2.S is a non-replicating vaccine and@ not
encode a complete virus.

Studies on absorption, metabolism and excretion were not performed, which is in accgrd@ with the
WHO Guidelines on the Nonclinical Evaluation of Vaccines. {\

Toxicology Q
o

The nonclinical safety profile of the Ad26.COV2.S vaccine has been assess o pivotal toxicology
studies in New Zealand white (NZW) rabbits, a combined repeat-dose toxieityjand local tolerance
study, and a combined embryo-foetal and pre- and postnatal develop EF-PPND) toxicity study.

Overall, the repeat dose toxicity and local tolerance study did not rQIight any unexpected findings.
Those were mild, transient and as expected from local/general ir@ atory reaction subsequent to
vaccination. It also did not reveal any effects on male sex org%n t would impair male fertility.

Female reproductive toxicity and fertility were assessed in ed embryo-foetal and pre- and
post-natal development study in the rabbit. In this stud irst vaccination of COVID-19 Vaccine
Janssen was administered intramuscularly to female 7 days prior to mating, at a dose
equivalent to 2-fold above the recommended human doSe, followed by two vaccinations at the same
dose during the gestation period (i.e., at gestatio@ays 6 and 20).

This EF-PPND toxicity study did not reveal anys§yaceine-related effects on female fertility, pregnancy, or
embryo-foetal or offspring development. parental females as well as their foetuses and offspring
exhibited SARS-CoV-2 S protein-specific dy titers, indicating that maternal antibodies were
transferred to the foetuses during ges ” No COVID-19 Vaccine Janssen data are available on
vaccine excretion in milk. 6

Dedicated male fertility studies h routinely required for vaccines, and this is considered
acceptable in this case as no ns were raised in repeat dose toxicity study and biodistribution
studies. Absence of juvenil imal studies is also acceptable since no target organs of toxicity have
been identified. Q

Neither genotoxicity n arcinogenicity studies were performed. The components of the vaccine are
not expected to ha otoxic potential.

Overall, the t E@y studies were adequate and in accordance with the WHO guidelines on non-
clinical evaluééof vaccines and scientific advice. The vaccine-related effects noted were considered
to reflec ‘K al, immunologic response consistent with vaccination. The nonclinical safety profile of
Ad26.C is largely similar to the profile observed previously for other Ad26-based vaccines.

Conclusion on the non-clinical aspects

No major non-clinical issues are identified in this application. A range of other concerns identified have
been properly addressed by the applicant.

The CHMP is of the view that non-clinical data reveal no special hazard for humans based on
conventional studies of repeat dose toxicity and reproductive and developmental toxicity.
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2.4. Clinical aspects

2.4.1. Introduction

The trials performed by the applicant are still ongoing and all are randomised, placebo-control nd
conducted in a double-blind fashion. The first-in-human VAC31518C0OV1001 is a Phase 1/2
evaluate the safety, reactogenicity, and immunogenicity of Ad26.COV2.S at 2 dose level &
and 1x10! vp). The data from this study supported the enrolment in the pivotal stud \%
VAC31518C0OV3001. A Phase 1 trial VAC31518C0V1002 evaluates the safety and immunogenicity of
Ad26.COV2.S. VAC31518C0V2001 is a Phase 2a trial conducted in three EU count@o evaluate the
safety and immunogenicity of the vaccine candidate. Two Phase 3 trials, VAC V3001 and
VAC31518C0OV3009, evaluate the efficacy, safety, and immunogenicity of A %Z.S in adults aged
>18 years living in or going to locations with high risk for acquisition of Ac@ 2.S infection.

10 vp

This report presents the primary efficacy and safety analysis from stud 31518C0OV3001, which
was performed once the required 2-month median follow-up was reached{reached on 22 January
2021). In addition, interim immunogenicity and safety analyses from,studies VAC31518C0OV2001,
VAC31518C0OV1002 and VAC31518C0OV1001 are presented, as w@s preliminary immunogenicity

analysis for VAC31518COV3001. q
GCP OQ

The applicant claimed that the clinical trials included in the application were performed in accordance
with GCP.

The applicant has provided a statement to th@t that clinical trials conducted outside the
Community were carried out in accordanwi;h the ethical standards of Directive 2001/20/EC.

In addition, EMA, in the context of the CQ/)D—19 pandemic, gathered additional information on clinical
trial conduct and GCP compliance of the“studies included in this dossier, from the from EU and non-EU
regulatory authorities and shared ith the CHMP to be considered in the assessment:

e Establishment Inspecti ports from GCP inspections performed by US-Food and Drug
Administrations (USA{Redulatory Authority) of five investigator sites in USA for study
VAC31518C0OV30 andomized, Double-blind, Placebo-controlled Phase 3 Study to Assess

Q of Ad26.COV2.S for the Prevention of SARS-CoV-2-mediated COVID-19

the Efficacy and S
in Adults Ag%Years and Older”.

e Summary, outcome from GCP inspection performed by the Peruvian Ministry of Health
(INS) %\ of the investigator sites located in Peru’ for the study VAC31518COV3001.

e S of the outcome from GCP inspections performed by the Federal Agency for Medicines
alth Products of Belgium (FAMHP) at two of the investigator sites located in Belgium for
tudy VAC31518C0OV1001 “A Randomized, Double-blind, Placebo-controlled Phase 1/2a
dy to Evaluate the Safety, Reactogenicity, and Immunogenicity of Ad26COVS1 in Adults
Aged 18 to 55 Years Inclusive and Adults Aged 65 Years and Older”.

¢ Summary of the outcome from GCP inspections by the Health and Youth Care inspectorate of
the Netherlands (IGJ) at two of the investigator sites located in the Netherlands for the study
VAC31518C0OV2001 “A Randomized, Double-blind, Placebo-controlled Phase 2a Study to
Evaluate a Range of Dose Levels and Vaccination Intervals of Ad26.COV2.S in Healthy Adults
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Aged 18 to 55 Years Inclusive and Adults Aged 65 Years and Older and to Evaluate 2 Dose
Levels of Ad26.COV2.S in Healthy Adolescents Aged 12 to 17 Years Inclusive”.

Based on the review of clinical data, the above-mentioned reports and the general advisory input from
the COVID-19 EMA pandemic Task Force (ETF), a request for GCP inspection of the clinical trials
included in this dossier was not considered necessary by the CHMP.

e Tabular overview of clinical studies ’\C 9

The results described in this Clinical Overview are derived from 5 ongoing clinical st‘éwhich are being
conducted in North America, Latin America, Europe, Africa, and Asia. An overview oing and planned
clinical studies with Ad26.COV2.S is provided in the following Table.
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Table 3 : Overview of the studies included in the @gion

Q'V

(o

<
S

b
Study ID Country(ies): Phase S Total Study Vaccine(s): Formulation | Number of
EudraCT Number Number of Study iption/Design, Number of (Route of Administration) Subjects
First Patient First Visit Centers St@pulation, Subjects Dose Regimen (by Vaccine
/ Primary Objective(s) Duration of Treatment Group)
Completion Date
(day Month year)
Study Status’
BEL?, U% Ad26.COV2.S: 1x10" vp/mL; Cobhort la
12 O Placebo: 0.9% NacCl solution Gp 1: 77
Phase 1/2a (IM injections) Gp 2:75
Q Randomised, double-blind, placebo- Cohorts 1a/b and 3: Gp3:75
\ controlled
N Days 1, 57: Gp 4:73
@ Healthy adults aged >18 to <55 Go 1. Go 5. 77
@ years and adults aged >65 years. p P
10
VAC31518C(\ 0 To assess the safety and Ad26.COV2.S 5x10' vp, Cobhort 1b
2020-0014183 8 reactogenicity of Ad26.COV2.S' at | Planned: Ad26.COV2.S 5x10" vp Gpl:5
22 July N 2 dose levels, 5x10'° vp and 1x10'" | 1,045 « Gp 2: Gp2:5
. i r vp, administered IM as a single dose 10
e} Ad26.COV2.S 5x10 , Gp3:5
ngo& or 2-dose schedule in healthy VP P
. placebo Gp4:5
adults aged >18 to <55 years and in
adults aged >65 years in good health *Gp 3: Gp3:5
with or without stable Ad26.COV2.S 1x10'"! vp, Cohort 2a
underlying conditions. Ad26.COV2.S 1x10" vp Planned:
*Gp 4: Gp 1: 30
Ad26.COV2.S 1x10!' vp, Gp 2: 30
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e\‘z’b

*

N
&

NS
Q

placebo

* Gp 5: placebo, placebo
Cohort 2a:

Ad26.COV2.S 5x10° vp in a
single-dose primary regimen
(Day 1) with or without a
single booster vaccination at 6,
12 or 24 months after
completion of the primary
regimen

Placebo on Day | and at 6, 12,
and 24 months after
completion of the primary
regimen

Cobhort 2b:

Ad26.COV2.S 5x10° vp in a 2-
dose primary regimen (Day 1
and Day 57) with or without a
single booster vaccination at 6,
12 or 24 months after
completion of the primary
regimen

Placebo on Day 1, Day 57, and
at 6, 12, and 24 months after

completion of the primary
regimen

Gp 3: 30
Gp 4: 30
Gp5: 15
Cohort 2b
Planned:
Gp 1: 30
Gp 2: 30
Gp 3:30
Gp 4: 30
Gp 5: 15
Cohort 3
Gp 1: 81
Gp 2: 80
Gp 3: 82
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health aged 65 years and older and

JPN: 3 \% Ad26.COV2.S: 110" vp/mL; | Cohort 1
Q Placebo: 0.9% NacCl solution Gp 1: 51
Q (IM injections) Gp 2: 50
Phase 1 \O Cohort 1 Gp 3:24
Randor@l, double-blind, placebo- Days 1, 57: Cohort 2
cont +Gp 1: Planned:
Healthy adults aged >20 to <55 Ad26.COV2.S 5%x10' vp, Gp 1: 50
hes ears' and adults in good }'malth with Ad26.COV2.S 5%101 vp Gp 2: 50
‘F ithout stable underlying
VAC31518COV1002 onditions aged >65 years *Gp2: Gp 3:25
. 1
Not Applicable To assess the safety, reactogenicity, | ppy o4 Ad26.COV2.S 1107 vp,
and immunogenicity of Ad26.COV2.S 1x10'" vp
12 August 2020 @) Ad26.COV2.S at 2 dose levels, 250 + Gp 3: placebo, placebo
Ongoin 5x10'° vp and 1x10!! virus particles ’
some { P P Cohort 2
Q (vp), administered intramuscularly )
\ (IM) as 2-dose schedule in healthy Days 1, 57:
®~ adults aged >20 to <55 years and "Gp I:
>65 years in good health with or Ad26.COV2.S 5x10' vp,
. \Q without stable underlying Ad26.COV2.S 5101 vp
. ‘ ) conditions «Gp2:
b\ Ad26.COV2.S 1x10"! vp,
@ Ad26.COV2.S 1x10'" vp
\ * Gp 3: placebo, placebo
i‘ DEU?, NLD, Phase 2a Ad26.COV2.S: 1x10'" vp/mL; Planned:
VAC31518COV2001 Planned:
ESP, and other Randomised, double-blind, placebo- anne Placebo: 0.9% NaCl solution Adults
2020-002584-63 Adults: 625
countries to be | controlled o (IM injections) Gp 1:75
31 August 2020 determined®: Healthy adults aged 18 to 55 years | Adolescents: 1 = Gp2: 75
Ongoing inclusive, adults in good or stable 660
Number of Days 1, 57, and 4 months post Gp3:75
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centers to be

determined

@b

Q

healthy adolescents a 017
years inclusive

Adults

To assess the @ral immune
response to se levels (5x10'° vp,
2.5x10® 1.25x10' vp) of
Ad@ 2.S, administered IM as a
2-dos@schedule at a 56-day interval,
8 days after Vaccination 2.

0 assess the humoral immune
response to 2 dose levels (1 x10'" vp

and 5x10'° vp) of Ad26.COV2.S,
administered IM as a single
vaccination, 28 days after
Vaccination 1.

To assess the humoral immune
response to Ad26.COV2.S at the

5x10'° vp dose level, administered
IM as a 2-dose schedule at a 28-day
and at an 84-day interval, 28 days
after Vaccination 2.

To assess the safety and
reactogenicity of Ad26.COV2.S,
administered IM at several dose
levels, as a 2-dose or a single-dose
schedule.

Adolescents

To assess the safety and
reactogenicity of Ad26.COV2.S,
administered IM at the 2.5x10'° and

vaccination 2 (Injection 3)6 :
*Gp I:

Ad26.COV2.S 5x10'% vp,
Ad26.COV2.S 5x10'% vp,
Ad26.COV2.S 1.25x10'" vp
*Gp 2:

Ad26.COV2.S 2.5x10' vp,
Ad26.COV2.S 2.5x10'° vp,
Ad26.COV2.S 1.25%10" vp
*Gp 3:

Ad26.COV2.S 1.25x10'° vp,
Ad26.COV2.S 1.25x10' vp,
Ad26.COV2.S 1.25x10'" vp
*Gp 4:

Ad26.COV2.S 1x10!'! vp,
placebo, Ad26.COV2.S
1.25%10' vp7

*Gp 5:

Ad26.COV2.S 510" vp,
placebo, Ad26.COV2.S
1.25%101% vp’

* Gp 6: Placebo, placebo,

placebo

Days 1, 29, and 4 months post
vaccination 2 (Injection 3)°:

*Gp7:

Gp4:75
Gp5:75
Gp 6: 25
Gp 7: 50
Gp 8: 25
Gp 9: 50
Gp 10: 25
Gp 11: 50
Gp 12: 25

Adolescents

Gp A: 150
Gp B: 150
Gp C: 30
Gp D: 150
Gp E: 150
Gp F: 30
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5x10' vp dose level, ag 3Q«lose or
a 1-dose schedule.

If the safety pro/@he 5x101% vp
dose level in cents is not
found to b ptable only the
hypoth@n noninferiority (NI)

below re related to the

2.5%\/]) dose level in adolescents
ill b&tested.

emonstrate NI of immune
sponses induced by 1 dose of
Ad26.COV2.S 5x10'° vp in
adolescents vs 1 dose of
Ad26.COV2.S 5x10'° vp in adults

If the above is demonstrated, then:
To demonstrate NI of immune
responses induced by 1 dose of
Ad26.COV2.S 2.5x10' vp in
adolescents vs 1 dose of
Ad26.COV2.S 5x10'" vp in adults

To demonstrate NI of immune
responses induced by 2 doses of
Ad26.COV2.S 5x10'% vp in
adolescents vs 1 dose of
Ad26.COV2.S 5x10'" vp in adults

If the above is demonstrated, then to
demonstrate the following in
sequential order:

* NI after 2-doses of Ad26.COV2.S
5x10'° vp in adolescents vs 2 doses
of Ad26.COV2.S 5x10'° vp in adults

Ad26.COV2.S 510" vp,
Ad26.COV2.S 510" vp,
Ad26.COV2.S 1.25%10'° vp
* Gp 8: Placebo, placebo,
placebo

*Gp1l:

Ad26.COV2.S 5x10' vp,
Ad26.COV2.S 5x10'% vp,
Ad26.COV2.S 1.25x10'" vp
* Gp 12: Placebo, placebo,
placeboDays 1, 85, and 4
months post vaccination 2
(Injection 3)°:

*Gp9:

Ad26.COV2.S 5x10' vp,
Ad26.COV2.S 5x10'% vp,
Ad26.COV2.S 1.25%10'° vp
* Gp 10: Placebo, placebo,
placebo

Adolescents

Days 1, 57, and 12 months post

vaccination 1 (Injection 3)6:
* Gp A:

Ad26.COV2.S 2.5x10' vp,
placebo, Ad26.COV2.S
2.5x10"%vp
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* NI after 2-doses of *€OV2.S
2.5x10'" vp in adole s 1 dose
of Ad26.COV2.85x1M'Yp in adults

« NI after -ded26.COV2.S
2.5x101° V& olescents vs 2
doses ofAd26.COV2.S 5x10' vp in
adults 6

*Gp B:

Ad26.COV2.S 2.5%10' vp,
Ad26.COV2.S 2.5x10' vp,
Ad26.COV2.S 2.5x10'° vp

* Gp C: Placebo, placebo,
placebo

* Gp D:

Ad26.COV2.S 5x10'% vp,
placebo, Ad26.COV2.S
5x10"% vp

*GpE:

Ad26.COV2.S 510" vp,
Ad26.COV2.S 5x10'% vp,
Ad26.COV2.S 5x10' vp

* Gp F: Placebo, placebo,
placebo

VAC

Ongoing

M

COV3001

&ember 2020

able

. Q' USA, ZAF,
N

BRA, COL,

MEX, CHL,
PER, ARG:

225

Phase 3

Randomised, double-blind, placebo-
controlled

Stages la: Participants aged >18 to
<60 years without relevant!’
comorbidities.

Stage 1b: Participants aged >18 to
<60 years with or without relevant!®
comorbidities.

Stage 2a: Participants aged >60
years without relevant!®
comorbidities.

Planned:

40,000

Ad26.COV2.S: 1x10" vp/mL;
Placebo: 0.9% NaCl solution
(IM inject injections)

Group 1: Ad26.COV2.S 5x10!°
vp

Group 2: Placebo

Planned:

Gp L:
20,000
Gp 2:
20,000
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Stage 2b: Participant: 60
years with or withou nt'®
comorbidities.

To demon, tra@ efficacy of
Ad26.CO\Xn the prevention of
molecu confirmed®, moderate to
severe/@al COVID-19°, as

conipar®d to placebo, in SARS-
oV-2'seronegative adults.

BEL, BRA, se 3 Planned:
COL, FRA, andomised, double-blind, placebo- Ad26.COV2.8: 1x10'" vp/mL; Gp 1: Up to
DEU, PH controlled Placebo: 0.9% NacCl solution 15,000
VAC31518COV3009 ZAF, Health adults >18 years of age (IM injections) Gp 2: Up to
2020-003643-29 G Q To demonstrate the efficacy of Upto Days 1, 57: 15,000
16 November 2020 L) Ad26.COV2.S in the prevention of 30,000 +Gp 1:

molecularly confirmed?, moderate to

Ongoing Ad26.COV2.S 5x10' vp,

\ severe/critical coronavirus disease-
/b\ 2019 (COVID-19)’, as compared to Ad26.COV2.S 5x10' vp,
placebo, in SARS-CoV-2 * Gp 2: Placebo, placebo
. \Q seronegative adults

Abbreviations: Ad26 = ovirus type 26; ARG = Argentina; AUS = Australia, BEL = Belgium; BRA = Brazil; COVID-19 = coronavirus disease-2019; CAN = Canada, CHL = Chile; COL = Colombia; DEU = Germany; ESP
= Spain; FIN i . = France, Gp = group; GRB = Great Britain; IM = intramuscular; ITA = Italy; MEX = Mexico; N/A; not applicable; NLD = The Netherlands; PER = Peru; PHL = Philippines; SARS-CoV-2 =
severe acuteN syndrome coronavirus-2; USA = United States of America; vp = virus particles; ZAF =South Africa.

1. Availablcwation is included up to a cut-off date of 22 January 2021.
2. Ad2 .S is also known as Ad26COVS1.
3. lgitim, only 65-75-year-old subjects are enrolled.
ntries to enroll adolescents are under discussion.
. IMGermany, no adolescents will be enrolled.
. Antigen presentation

5

6

7. 6 Months after Vaccination 1 in the single-dose regimens (Groups 4 and 5).

8. Molecularly confirmed COVID-19 is defined as a positive SARS-CoV-2 viral RNA result using a PCR-based or other molecular diagnostic test.
9

. Per case definition for moderate to severe/critical COVID-19

10. Relevant comorbidities are comorbidities that are associated with increased risk of progression to severe COVID-19.
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2.4.2. Pharmacokinetics

According to the Guideline on clinical evaluation of new vaccines (EMEA/CHMP/VWP/164653/2005),
pharmacokinetic studies are usually not requested for vaccines. 2

2.4.3. Pharmacodynamics @

. \@

There is no established immunological correlates of protection (ICP) against COVIQ. Both the

humoral and cellular immune responses are thought to be involved in the pro&@ gainst COVID-
susee

19, but their respective contribution in the protection or in the progression X} ptibility of disease,
and severe disease, are still poorly understood.

Pharmacodynamics relates to investigation of immunogenicity.

Binding and neutralising antibody responses induced by Ad26.COV2.S ination correlate with
protection as demonstrated in NHP and Syrian hamster challenge st(die :

Mechanism of action @

COVID-19 Vaccine Janssen (Ad26.COV2.S) is a monovalelwci e composed of a recombinant,
replication-incompetent human adenovirus type 26 vec t encodes a SARS-CoV-2 full-length spike
(S) glycoprotein in a stabilised conformation. FoIIowm@inistration, the S glycoprotein of SARS-
CoV-2 is transiently expressed, stimulating both neutraliSing and other functional S-specific antibodies,
as well as cellular immune responses directed agz@ the S antigen, which may contribute to

protection against COVID-19. Q

Immunogenicity studies (&l

Belgium and in the US (VAC3151 001), a Phase 1 trial conducted in Japan (VAC31518C0OV1002),
a Phase 2 trial conducted in Sp e Netherlands, Germany, UK (VAC31518C0OV2001), and one of
the Phase 3 trials (VAC3151%h 01). No immunogenicity results are available for the second

se 3 trial. Data from all trials are interim results.

The immunogenicity data avaiIabI;s af®were generated from a Phase 1/2a FIH trial conducted in

ongoing VAC31518COV30§V
Both the immunogen"%as s and the studies (design and results) are discussed in the next sub-

sections. @

L 4
Assays use@valuate immunogenicity
L 4
Dependi Nhe study, the main immunogenicity objectives of the ongoing studies are to assess

humoral une responses in terms of neutralising antibodies, measured by wtVNA, and of S-specific
i ibodies, measured by S-ELISA, as well as to assess cellular immune responses, measured

nd/or ELISpot. In VAC31518C0OV1001 and VAC31518C0OV1002 studies, and in participants at
ted sites in study VAC31518C0OV3001, the presence of neutralising antibodies to the Ad26 vector
backbone was measured using the Ad26 VNA. Additional antibody functionality has been investigated

by means of ADCP. An SARS-CoV-2 N-ELISA was used for the detection of asymptomatic infection.

Timepoints for blood samples were variable across studies. Samples were taken at baseline and 28
days post-vaccination. Additional samples were also taken, including at days 14, 56, 70, or 85 days as
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well as 6 and 12-14 months post-first vaccination in the VAC31518C0OV1001 and VAC31518C0OV2001
study studies.

An overview of the immunological assays used (or that will be used) in clinical studies is presented in

the Table below
Table 4. Summary of Immunogenicity assays b
)

Assay Purpose /}/

Humoral Immunogenicity ¢ \‘0

SARS-CoV-2 neutralization Analysis of neutralizing antibodies to the wild-type vigis and/or

(VNA) pseudovirion expressing S protein

SARS-CoV-2 binding antibodies | Analysis of antibodies binding to the SARS-CoV. Uotem and, if such

(ELISA) an assay can be developed, SARS-CoV-2 N %

SARS-CoV-2 neutralization Analysis of neufralizing antibodies to the va ine $train (or other strain), as

(neutralization assay) measured by an alternative neufralization @ ifferent from the VNA
used for the secondary endpoint)

Adenovirus neutralization Analysis of neufralizing antibodies to 4dévirus

(neutralization assay) »

Functional and molecular Analysis of antibody characteristi®§including Fe-mediated viral clearance,

antibody characterization avidity, Fe characteristics, Ig sybglass and IgG isotype

Epitope-specificity Analysis of site-specificity, g mapping

characterization - &

Cytokine profiling Analysis of cytokines, clientekiffes, and other proteins of the innate or
adaptive immune res i the serum or plasma

Passive transfer Analysis of iumu@ators correlating with protection against
experimental SARS-QeV-2 challenge in a suitable animal model

Cellular Immunogenicity e

Flow eytometry (ICS) Analysis of -WESpODSES to SARS-CoV-2 S protein, and/or other
protein pep@by ICS including CD4%/CD8”, IFNy, IL-2,TNFa, IL-4, IL-
5. 1L-13, and’r other Th1/Th2 markers

ELISpot IFN%LA responses to SARS-CoV-2 S protein peptides by PBMCs,
based o single ELISpot

Gene expression analysis %ﬁ of gene expression by RNA transcript profiling and/or analysis of

in translates, in cells or whole blood stimulated with SARS-CoV-2 S

tein peptides or in unstimulated cells or whole blood (ex vivo)

Cytokine profiling (ELISA or

multiplexed arrays) {

Analysis of cytokines, chemokines, and other proteins of the innate or
adaptive immune response in cells or whole blood stimulated with
SARS-CoV-2 S protein peptides, or in unstimulated cells or whole blood,
by ELISA or multiplexed arrays and confirmation by functional in vitro
assays

Purpose

Assay
Tand B ceﬂ& typing Analysis of the phenotype of antigen-specific T and B cells, assessed by
( N single cell analysis (on frozen or Smart tube isolated PBMCs)

cytokin ining; IFNy = interferon gamma; Ig = immunoglobulin; IL = interleukin: PBMC = peripheral blood
- cell; RNA = ribonucleic acid; S = spike; SARS-CoV-2 = severe acute respiratory syndrome

ELISA & ¢ -linked immunosorbent assay; ELISpot = enzyme-linked immunospot (assay); ICS = intracellular
mony @
C '0%&5—2: TNFa = tumor necrosis factor alpha: VNA = virus neutralization assay.

Sample interpretation and responder definitions were as follows:
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Table 5. Overview of sample interpretation

Responder Definition Post Vaccination Sample

Assay Sample Interpretation (Positive/Negative) Baseline Sample Negative Baseline Sample Positive
SARS-CoV-2 S-ELISA
All studies Pozitive if result =LLOQ Responder if positive Responder if >4-fold increase from baseline

SARS-CoV-2 wtVNA

All studies Pozitive if result >LLOQ Responder if positive Responder if >4-fold increase from%a 2
SARS-CoV-2 S ICS
The responder status of a participant was determined for each cv

Positivity was based on comparisons of the percentage of

. T cells with positive cytokine staining between the sepa{a't_e15"ou the l?ackgr mﬂndismec.t?d percentages _for th? pép?de
General rules for experimental well and the negative cantrol well pools (ie, sum of 51 and 52). For a given time point, if @1es tatus was
COV1001 and =P : = y achieved based on either cytokine, then the participant w; ered a

COV2001 Positivity was determined for each cytokine subset. If at

least one cytokine subset was positive, the overall peptide responder at that time point. For a given time point, a

considered a responder when either of the following con@itions stated below

pool (81 or 52) was considered positive were satisfied.
Ccoviool, Assessment of Thl/Thl response ratio.
COovV2001 Based on the combined SARS-Cov2-5 peptide pool, and using post baseline time points only, a Thl/ se ratio was calculated for
samples that satisfied at least one of the following two conditions:
*  aThl response (“IFN-g or IL2 NOT TH2") that is both positive and =2 x LLOQ, &
OR
*  aTh? response (“IL4 or IL5 or IL13 and CD40L™) that is both positive and =2 x LLOQ
For the purposes of the Th1/Th2 ratio analysis, the LLOQ is 0.022% for both cell populations ( 2).
If both cell populations (Thl and Th2) were positive and =2 x LLOGQ), then the ratio of Thl vas calculated as a numerical result. If
only one cell population (either Thl or Th2) was positive and =2 x LLOQ, then the follow were used to determine a qualitative

assessment of the Th1/Th2 ratio:

»  Ifone cell population is positive and the other is negative, then the positive cell ffopulation is greater than the negative cell population:
if the Thl response is positive and the Th2 response is negative, then the Th1®R2 ratio will be set to “>17. If the Th1 response is
negative and the Th? response is positive, then the Th1/Th2 ratio will be

+  Ifboth cell populations are positive, then the cell population that is 22 x i¥f greater than the cell population that is <2 x LLOQ:
if the Thl response 15 =2 x LLOQ and the Th2 response 13 <2 x LLO, Thl/Th2 ratio will be set to “>17. If the Thl response
iz < 2 x LLOQ and the Th2 response is =2 x LLOQ, then the Th1/T! avill be set to “<17.

SARS-CoV-2 S_specific IFN-y ELISpot

COoV1001 Positive if result =LLOQ Responder : Responder if baseline value =LOD and =3-
fold increase from baseline
Responder Definition Post Vaccination Sample
Assay Sample Interpretation (Positive/Negative) ) Baseline Sample Negative Baseline Sample Positive
SARS-CoV-2 S-specific IL-4 ELISpot N
COoV1001 Positive if result =LOD Responder if positive Responder if:
 the baseline sample value is <LOD and
the post-baseline sample is =LOD
* the baseline sample value is <LLOQ and
the post-baseline sample is =LLOQ
* the baseline sample value is >LLOQ and
the post-baseline sample value =2-fold
increase from the baseline sample value
Ad26 VINA
COoV1001 Positive if result =LLOQ Not applicable Not applicable
SARS_CoV_2 N serology assay (N Protein Bindi dies)
COV3001 Positive if cut-off iug Not applicable Not applicable

i
N

2.4.3.1.1. First-ir@mn VAC31518COV1001 study

In the foIIowir@\Qns of this report, the vaccine groups will be abbreviated as follows:
e 5x10°,/5x10%° vp group: Ad26.COV2.S 5x10%0 vp, followed by Ad26.COV2.S 5x10%0vp
o 10 yp, PL group: Ad26.COV2.S 5x101° vp, followed by placebo
-@ 101, 1x10 vp group: Ad26.COV2.S 1x10 vp, followed by Ad26.COV2.S 1x10! vp
e 1x10'! vp, PL group: Ad26.COV2.S 1x10"! vp, followed by placebo
e PL, PL group: placebo, followed by placebo

Cohort 1a was conducted for dose selection in young adults and Cohort 3 in the older adults. The
selection of the optimal dose level and schedule was to be based on the safety and immunogenicity
results observed in baseline SARS-CoV-2 seronegative participants.
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Immunogenicity evaluation

Venous blood samples are to be collected at baseline, at 14, 28, 56 (vaccination 2), 70, 84 days post-
dose 1, and at months 6 and 12 post-dose 2 for the assessment of humoral and cellular immune

responses
For purposes of analysis, the following populations are defined: b

FAS: The full analysis set will include all participants with at least one vaccine admlmstr Q
documented.

PPI: The per protocol immunogenicity population will include all randomised and v *ted
participants for whom immunogenicity data are available excluding participant major protocol
deviations expecting to impact the immunogenicity outcomes. %

Analysis of the immunogenicity results was based on the per protocol immu nicity population
(Cohort 1a) or the full analysis set (Cohort 3), consisting of all randomi vaccinated participants
for whom immunogenicity data were available.

Cohort 1a (Adults aged =18-<55 years &

e SARS-CoV-2 neutralising antibodies and S protein antibodies at baseline and Days 29,

The data provided by the applicant are the following: ;@

57, 71 and 85.

e Ad26 neutralising antibodies at baseline andh@.

e ADCP and T cell responses (ICS) at baseliay 15 and Day 29.

e IFNy and IL-4 responses (ELISpot) at @Une and Day 15.
(i) Humoral responses &
Neutralising Antibody Responses to S, (BJV-Z:
Neutralising antibodies to wt SARﬁé
(random subset) per group were
Fifteen participants in Cohor Qre SARS CoV-2 seropositive at baseline and only one of these was in

the subset of 125 part|C| analyzed by wtVNA. Detectable levels of neutralising antibodies were
observed in a minority of C|pants at baseline.

were measured in a wtVNA assay. Samples of 25 participants

Descriptive statistic he actual values (GMTs with corresponding 95% CIs) and percentage of
responders over e provided by vaccination group in the Table below.

*

\
Z
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Table 6. SARS-CoV-2 neutralising wtVNA

Ad26 Sel0, Ad26 Sel0, Ad26 lell, Ad26 lell, PL,
Ad26 5e10 PL Ad26 1el1 PL PL
Analysis set: PPI Population 74 75 74 71 75
Baseline
N 25 25 25 25 25
Geometric Mean <LLOQ <LLOQ <LLOQ (< < LLOQ (<LLOQ: < LLOQ (< LLOQ:
(95% CI) (<LLOQ: <LLOQ) (:2) LLOQ: <LLOQ) <LLOQ) <LLOQ)
Positive sample n (%) 3 (12%) 0 2 (8%) 1 (4%) 1 (4%)
(95% CT) (3%: 31%) (0% 14%) (1%; 26%) (0; 20) (0; 20)
Titer > 100 n (%) 0 0 1 (4%) 1 (4%) 0
(Qi o CT) (0%: 14%) (0%; 14%) (0%: 20%) (0; 20) (0; 14)
Day 29
N 25 24 25 25 25
Geometric Mean 224 224 354 215 <LLOQ
(95% CI) (168; 298) (158:319) (220: 571) (169: 273) (1) O
Positive sample n (%) 25 (100%) 23 (96%) 24 (96%) 25 (100%) 0
(95% CT) (86%: 100%) (79%: 100%) (80%; 100%) (86; 100) (01
Titer = 100 n (%) 19 (76%) 21 (88%) 23 (92%) 24 (96%)
(95% CT) (55%; 91%) (68%; 97%) (74%; 99%) (80; 100) [(R
GMI (95% CT) from 38 4.0 5.7 3.6 \
Baseline (2.8:5.0) (2.9:5.5) (3.9:85) (2.8:4.6) : 10)
Responders n/N* 22/25 23/24 23/25 24/25
%) (88%) (96%) (92%) (96%) @/25
(95% CT) (69%; 97%) (79%; 100%) (74%:; 99%) (80; 100) (0; 14)
Day 57
N 25 25 24 24 23
Geometric Mean 288 310 488 3% < LLOQ (<LLOQ:
(953% CI) (221; 376) (228; 422) (334:714) : <LLOQ)
Positive sample n (%) 25 (100%) 25 (100%) 24 (100%) %) 2 (9%)
(95% CT) (86%: 100%) (86%: 100%) (86%; 100%) (1: 28)
Titer = 100 n (%) 25 (100%) 25 (100%) 24 (100%) %) 0
(95% CI) (86%: 100%) (86%; 100%) (86% 100%) ( 100) (0: 15)
GMI (95% CI) from 4.9 54
Baseline (3.7.6.3) (3.9:73) ('S 6; 4. 4 8 5) 1.0 (1.0: 1.0)
Responders n/N* 24/25 25/25 x 23/24 1/23
%) (96%) (100%) 96%) (96%) (4%)
(95% CT) (80%: 100%) (86%: 100%) 0%) (79; 100) (0: 22)
Day 71 b
N 24 24 . 24 22
Geometric Mean 827 321 266 388 <LLOQ (< LLOQ:
(95% CT) (651; 1052) (237; 434) 913; 1757) (303; 497) <LLOQ)
Positive sample n (%) 24 (100%) 24 (1002 25 (100%) 24 (100%) 1(5%)
(95% CT) (86%: 100%) (86%; 1 (86%:; 100%) (86; 100) (0; 23)
Titer = 100 n (%) 24 (100%) 24 (lé%)) 25 (100%) 24 (100%) 0
N4
Ad26 Sel0, QIO Ad26 1ell, Ad26 lell, PL,
Ad26 Sel0 Ad26 1ell PL PL
(95% CT) (86%:; 100%) f /o 100 (86%: 100%) (86; 100) (0; 15)
GMI (95% CT) from 139 19.8 6.7 1.0
Baseline (10.9:17.7 O (4. 1 7 3) (15.3;25.7) (5.2:8.6) (1.0: 1.0)
GMI (95% CT) from Pre- 2.9 2.6 1.1 1.0
Dose 2 (2. 3 (0. 8 l 2) (2.0:34) (0.9:1.3) (1.0: 1.0)
Responders n/N* 24/24 25/25 24/24 1/22
(%) (1 l 09 (100%) (100%) (100%) (5%)
(95% CT) 86%; 10 0) (86%; 100%) (86%: 100%) (86; 100) (0; 23)
Day 85 \
N 24 24 24 24 22
Geometric Mean (95% 849 338 1229 377 <LLOQ
CI) (664; 1086) (230; 496) (886: 1706) (283; 503) (<LLOQ: 61)
Positive sample (%0 24 (100%) 24 (100%) 24 (100%) 24 (100%) 1(5%)
(95% CT) \ (86%: 100%) (86%; 100%) (86%: 100%) (86%; 100%) (0%; 23%)
Titer > 100 n( 24 (100%) 24 (100%) 24 (100%) 23 (96%) 1(5%)
(95% CI (86%:; 100%) (86%; 100%) (86%: 100%) (79%; 100%) (0% 23%)
GMI (95 (Mm 143 5.8 19.2 6.5 1.2
B (11.2;18.3) (4.0; 8.6) (14.3:25.7) (4.9:8.7) (0.8:1.8)
GMI (9 from Pre-
S 29(2.1:3.8) 1.1(0.8:1.5) 24(1.8:3.2) 1.0 (0.9:1.2) 1.2(0.8:1.8)
es; s /N" (%) 24/24 (100%) 24/24 (100%) 24/24 (100%) 24/24 (100%) 1/22 (5%)
o C) (86%:; 100%) (86%; 100%) (86%; 100%) (86%; 100%) (0%; 23%)

CI= confidence interval. GMI = geometric mean increase. N =

number of subjects with data. N* = number of subjects

data at baseline and at that time point. Exact Clopper-Pearson 95% confidence intervals are shown for Positive sample and
Responders. Positive sample refers to a quantifiable response (sample interpretation). Note: Ad26 5e10: Ad26.COV2.S 5<101°
vp: Ad26 lell: Ad26.COV2.S 1x10 ! vp; PL: Placebo. The assay status is: "qualified". The assay range may change as the

assav becomes validated.

Binding Antibody Responses Against SARS-CoV-2 S Protein:
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Binding antibodies to the SARS-CoV-2 S protein were measured by ELISA. Samples of 75 participants
per group were analysed.

Out of the 15 participants in Cohort 1a were SARS CoV-2 seropositive at baseline, 2 were defined as
seropositive by screening serology alone, being negative by baseline S-ELISA.

Descriptive statistics of the actual values (GMTs with corresponding 95% CIs) and percentage

samples over time are provided by vaccination group in the Table below.

Table 7. S-ELISA

itive

<@
&

Analysis set: PPI Population
Baseline
N
Geometric Mean (95%
cn
Positive sample n (%)
(95% CI)
Day 29
N
Geometric Mean (95%
1)
Positive sample n (%)
(95% CT)
GMI (95% CT) from
Baseline
Responders n/N" (%)
(95% CT)
Day 57
N
Geometric Mean (95%
cn
Positive sample n (%)
(95% CT)
GMI (95% CI) from
Baseline
Responders n/N” (%)
(95% CI)
Day 71
N
Geometric Mean (95%
CcD)
Positive sample n (%)
(95% CI)
GMI (95% CI) from
Baseline
GMI (95% CI) from
Pre-Dose 2
Responders n/N” (%)
(95% CT)
Day 85
N
Geometric Mean (95%
1)
Positive sample n
(95% CI) o

GMI (95% CT N
Baseline
GMI (99% gt

itr’$

Ad26 5el0, Ad26 Sel0, Ad26 lell, Ad26 1ell,
Ad26 Sel0 PL Ad26 1ell PL
74 75 74 71 76 Nt
73 75 74 71
<LLOQ (< <LLOQ (< <LLOQ (< <LLOQ (< <
LLOQ: <LLOQ) LLOQ:<LLOQ) LLOQ:<LLOQ) LLOQ:<LLOQ) ¥~ 1LLOQ)
3 (4%) 5(7%) 2(3%) 2 (3%) (1%)

(1%: 12%) (2%: 15%)

72 69
586 (445, 771)

71 (99%)
(93%: 100%)

478 (379: 603)
69 (100%)
(95%: 100%)

10.1 (8.1: 12.6)
70/71 (99%)
(92%: 100%)

8.8(7.1: 10.8)
68/69 (99%)
(92%: 100%)

74 73
786 (610: 1012)

74 (100%)
(95%: 100%)

662 (518: 844)
73 (100%)
(05%: 100%)

13.5(10.8: 16.9)
73/73 (100%)

(95%: 100%) (93%: tef%)
70 7
2015 (1662;
2442) (A3e: 705)
70 (100%) il 00%)
(95%: 100%) %: 100%)

35.9 (29.9; 4 11.4(8.9: 14.6)

2.6(2.2; 1.0 (0.9: 1.0
69/6 % 67/67 (100%)
(95 %) (95%: 100%)

\ 72 70
4 (1674:

2375) 6358 (502: 862)

72 (100%) 70 (100%)
(95%: 100%) (95%: 100%)
35.7(28.9:43.9)  12.1(9.3:15.7)
2.5(2.1:3.1)
70/71 (99%)
(92%: 100%)

1.0(0.9:1.2)
69/70 (99%)
(92%: 100%)

(0%: 9%)
74
788 (628; 988)
74 (100%)
(95%: 100%)
14.8 (12.2: 18.1
74/74 (100%
(95%: 100%
74

1059 (873: T286)

100%)
@ L 100%)

122 (9.7: 15.4@ (16.8:23.7)
72/73 (99%) 74/74 (100%)

(95%: 100%)

71
2656 (2208;
3106)
71 (100%)
(95%: 100%)

49.9 (41.9; 59.5)

2.5(2.1:2.8)
71/71 (100%)
(95%: 100%)

70
2465 (2063
2046)
70 (100%)
(95%: 100%)

46.3 (39.3: 54.5)
2.3(2.0:2.7)

70/70 (100%)
(95%: 100%)

(0%: 10%) (0%: 7%)
67 @ 72

625 &73}
Don)
8. 400%)

9:15.2)
7 (99%)
(92%: 100%)

67

882 (712: 1092)
67 (100%)
(95%: 100%)

16.7 (13.3: 20.9)
65/67 (97%)
(90%: 100%)

62
921 (735; 1154)
62 (100%)
(94%: 100%)
17.4 (13.6:22.1)
1.0 (0.9; 1.2)
60/62 (97%)
(89%: 100%)
64
965 (772; 1205)
64 (100%)
(94%: 100%)
18.2 (14.4: 23.1)
1.1(1.0:1.2)

62/64 (97%)
(89%: 100%)

<LLOQ (<
LLOQ: <LLOQ)
2(3%)
(0%: 10%)

1.1(09:12)
1/72 (1%)
(0%: 7%)

70
<LLOQ (<
LLOQ: < LLOQ)
3 (4%)
(1%: 12%)

1.1(09:1.4)
2/70 (3%)
(0%: 10%)

65
<LLOQ (<
LLOQ: < LLOQ)
3(5%)
(1%:; 13%)

1.1(0.9: 1.4)

1.0 (1.0: 1.0)
2/65 (3%)
(0%: 11%)

67
<LLOQ (<
LLOQ; < LLOQ)
5 (7%)
(2%: 17%)

12(1.0:1.5)
1.1(1.0:1.2)

4/67 (6%)
(2%: 15%)

dence interval. GMI = geometric mean increase. N = number of subjects with data. N* = number of subjects with data at baseline
e pomt. Exact Clopper-Pearson 95% confidence intervals are shown for Positive sample and Responders. Positive sample refers to a

[TIRHUM21-C1A RTF]
[VAC31518'WAC31518COV1001'DBR. EUA IMMUNO 3 JAN21 SEQUESTERED'RE EUA IMMUNO 3 JAN21 SEQUESTERED'PRO
D\TIRHUM_X1.5A5] 13JAN2021, 14:36

Neutralising antibody titers correlated highly with binding antibody concentrations at Day 29 and Day

71. The Spearman correlation at both timepoints was >0.80.

Functional Antibody Characterisation:
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Antibody-dependent cellular phagocytosis of SARS-CoV-2 trimeric Spike antigen was measured by an
ADCP assay. Samples of 75 participants per group were analysed.

SARS-CoV-2 S-Protein antibody-dependent cellular phagocytosis (Phagocytic score)

AAZE Se10 ASDE Se10|| AdDS Se10 Placebo AL2E 1e11 ADPE 1811 Ad2E 1811, Placebo Placebo “.6

Phagocytic scone

- . — h ; J
The aary stanm o “gualified” The Mady range moy chanpe 3 e 3y becomes vabdy
Note: ADDS Sel0: AdDS OOV S Sx10™ vp. AdDS lell: ADS COVIS Ix10™ vp PL: Plac

Figure 4. SARS-CoV-2 S-ADCP (phagocytic s@)

Correlation analysis demonstrated a positive chation between ADCP (phagocytic score) and
neutralising antibody titers (IC50), with a’Q?arman correlation of 0.75. A strong positive correlation
between phagocytic score and binding a@bj y titers (EU/mL) was also demonstrated (Spearman

correlation =0.856). 0

Pre-existing immunity and Respo 0 Ad26 Backbone:

Neutralising antibodies to the backbone vector were measured using the Ad26 VNA at baseline
and prior to second vaccinatiog on Day 57.

Four participants had preQing levels of Ad26-neutralising antibodies >LLOQ.

At Day 57 Ad26—ne@§ng antibodies 2LLOQ were detected in more than 95% of participants in the
active vaccine gr ompared to 9% of those in the PL, PL group.

Correlation an‘ 1®of Ad26 neutralising antibodies pre-dose 2 vs. SARS-CoV-2 neutralising antibodies
post-dose2 showed a poor correlation between the two variables (r=-0.25 at Day 71 and r=-0.29 at
Day 85).

Neutr@ Antibody Responses to SARS-CoV-2 B.1.1.7 lineage (variant 20I/501Y.V1):
ising antibodies capable of inhibiting live virus infections by the SARS-CoV-2 B.1.1.7 lineage
(vagiant 20I/501Y.V1) were assessed in samples of Cohort 1a as part of the exploratory analyses with

a non-qualified assay. No LLOQ was determined and no responder definition is applied. Neutralising
antibody titers against SARS-CoV-2 are expressed as IC50 units.

Samples from VAC31518C0V1001 Cohort 1a were selected for the measurement of neutralising
antibodies directed against the B.1.1.7 lineage. In particular, samples showing high titers in the

Assessment report
EMA/158424/2021 Page 72/218




Victoria/1/2020 wtVNA were selected 28 days post-dose 1 (Day 29, n=8), 70 days post-dose 1 (i.e. 14
days post-dose 2, Day 71, n=24).

Neutralising antibody titers against SARS-CoV-2 B1.1.17 were detectable in all samples from the active
groups, while all placebo samples were below detection.
2 b\m

was 573 (95% CI: 268-1,226) whereas the GMT observed in the B.1.1.7 lineage VNA was
30-141).

For the 6 Day 29-samples of the 5x101° vp, PL group, nAb GMT observed in the Victoria 1/
é!’s% CI:

L 4

For the 14 Day 71-samples of the 5x101% vp, PL group, nAb GMT observed in the Vi kyzozo VNA
was 375 (95% CI: 271-519) whereas the GMT observed in the B.1.1.7 lineage VN s 113 (95% CI:

82-155). ?

For the 6 Day 71-samples of the 5x101%, 5x101° vp group, nAb GMT obser &p he Victoria 1/2020
VNA was 1,656 (95% CI: 1,046-2,622) whereas the GMT observed in the%&] lineage VNA was 398
(95% CI: 282-561).

(ii) Cellular immune responses {

CD4+ T and CD8+ T-cell Responses by ICS: @

The induction of CD4+ and CD8+ T-cell responses was deterr% by ICS at baseline, Day 15 and Day
29 post-dose 1.

PBMCs were collected from a subset of participants @nalysis (n=196).

Profiles for CD4+ T cells expressing IFNy and/or ILz2 (Th1), but not Th2 cytokines, and CD8+ T cells
expressing IFNy and/or IL-2 in response to SARS -2 S peptide stimulation are presented below.

Median CD4+ Th2 (CD4+ T cells expressing IL-#and/or IL-5/IL-13 and CD40L) responses were
undetectable at Day 1, Day 15 and Day ZﬁQlall vaccine groups.

The Th1/Th2 ratio was above 1 for allé' pants in the active vaccine groups.
e Tck|

| response (CD4+) SARS-CovZ S IFNg+ or IL2+ not TH2

ICS Percentage Posihi
%0 Ad26 5e10, Ad26 510 Ad28 @ Ad2E 1811, Ad2E 1811 Ad26 1e11, PL PL PL
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P
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Figure 5. Percentage of CD4+ Th1 cells
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ICS Percentage Positive T cell response (CD8+) SARS-Cov2 5 IFNg+ or IL2+
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Vales balow 0.022%: were mputed with 0.011%: for purpeses of visual display. Calculation are based on b .
The assay status is; "gqualified”. The asszy range mav change as the assay becomes vahdated .

Figure 6. Percentage of CD8+ Th1 cells Q

N

Th1l and Th2 phenotypes were characterised b nd IL-4 ELISpot quantification, respectively, in
375 subjects. ELISpot results confirmed the results observed by the ICS method, an induction of Thl
cells responses in most of the vaccinated&bjjcts, and overall comparable between groups.

£iypants in the active vaccine groups.

IFN-y and IL-4 Responses by ELISpot:

The Th1/Th2 ratio was above 1 for all

The data provided by the appli
which some of the blood dra
except for the sentinel partigi

the same as for Cohort 1a, with some differences on the days at
e been carried out. There are no immunogenicity data post-dose 2

When interpreting the Day esults from Cohort 3, it is important to note that, due to the study pause,
Day 57 blood draws \‘umunogenicity were delayed for the majority of participants. Data within the
defined per protoco 57 visit window (57 £3-7 days post vaccination) are available for 15 participants
only (n=3 pergr@ For the remaining participants, the actual timing of the Day 57 blood draw ranged
from 86 to 1&ys post-vaccination (median visit = Day 87). Therefore, data presented below for
Cohort 3 ar, d on the FAS instead of the PPI set, ie, including data from participants out of window
for the D, blood samples.

(i) H@-al responses
ising Antibody Responses to SARS-CoV-2:
Samples of 25 participants per group were analysed.

Neutralising antibody responses against SARS-CoV-2 over time are graphically presented in the Figure
below.
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SARS-CoV-2 Neut. Ab Wild Type (VICTORIA/M/2020) (IC50)

AdAE Te11 AdM el 1

o i
Eissy
LE-E T %]

The sssay starms 15 “qualified”. The sssay mnge sy change o the sy becomes 1
Note: Ad26 Sel0: A26.C0V2S Sx10™ vps Ad26 Lel|: AdZECOV2S 1x10™ vp

Figure 7. SARS-CoV-2 wtVNA \

O

Binding Antibody Responses Against SARS-CO@ Protein:
Samples of 80 participants per group we nalysed.

Binding antibody responses against sépbv-z over time are graphically

below. b
{O

R

&
N
>

@QJ

presented in the Figure
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SARS-CoV-2 Binding Ab S ELISA (ELISA Unit (EU/mL))
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The assay stanus is: “qualified”. The assay range may change as the assay becomes validated,
Ad26 1210: AL26COVLS Sx10 " vp: AL26 lell: ADE.COV2S 1x10" v PL: Plac

Figure 8. S-ELISA
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Baselne SARS-CoV.2
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O

Examination of humoral assay correlations indicated that neutralising antibody titers (IC50) correlated
highly with binding antibody concentrations (ELI its/mL) at Day 29. The Spearman correlation

value was 0.72.

Functional Antibody Characterisation:

<

Samples of 80 participants per group weeajnalysed.

The results from this analysis are z&bﬁ

R

&
é}(\
>
o

the next Figure.
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SARS-CoV-2 S-Protein antibody-dependent cellular phagocytosis (Phagocytic score)
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The assay status is: "qualified". The assay range may change as the assay becomes validated. v
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[GIRHUMI183-C3 RTF] [VAC31518\VAC31518COV1001 \DBR_EUA_IJ\DAUNo_2_JAN@JIETERED\R_E_EUA_MILNO_E_JA_\Q 1_SEQUESTERED\PROD'\GIRHUMI183-C3 SAS]
29DEC2020. 10:08

Figure 9. SARS-CoV-2 S-ADCP (phagocytic score)

Correlation analysis demonstrated a high corr Q)etween ADCP (phagocytic score) and neutralising
antibody titers (IC50), with a Spearman correlation of 0.72. A strong correlation between phagocytic
score and binding antibody titers (EU/mL%also demonstrated (Spearman correlation =0.80).

Pre-existing immunity to Ad26 Backbo e(}

Of the Cohort 3 participants, 23 h% existing levels of Ad26-neutralising antibodies.
(ii) Cellular immune respon@

CD4+ T and CD8+ T-cell Re&?ses by ICS:

PBMCs were collected frorQubset of 200 participants for analysis of cellular immune responses
(n=40 per group).
CD4 Th1 cells wer @:ted at Day 15 and the proportion of positive samples slightly increase up to

28 days post-w ation. At Day 15, the proportion of positive samples ranged from 59% to 63% and
%at Day 29. Median responses were also comparable between groups at Day 15

from 63% tog4

(0.07%- t\ nd remained stable up to Day 29 (0.09%-0.10%).

Median sponses were undetectable at Day 1, Day 15 and Day 29 in all vaccine groups.
Th h2 ratio was above 1 for all participants in the active vaccine groups.

CD8 Th1 cells were detected at Day 15 and their proportion further increased up to 28 days post-
vaccination. Proportion of positive samples ranged between 49% and 65% at Day 29. Median
responses ranged between 0.06% and 0.11%.

Regression Analyses of Antibody Responses on Demographic and Baseline Characteristics
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The effect of demographic and baseline characteristics on both neutralising and binding antibody
responses was examined on pooled data from Cohort 1a and Cohort 3 at Day 29 (n=198 and 598 for
nAb and binding Ab, respectively), and on data from Cohort 1a at Day 57 and Day 71 (n=98 and
n=278 for nAb and binding Ab, respectively). A p-value of <0.05 was taken to indicate a statistically
significant effect. However, it should be noted that neutralising and binding antibody responseSwere
observed in all subgroups and that the assessment of the clinical relevance of the observed imces
between subgroups is difficult. @

No statistically significant differences in neutralising and antibody responses were obs%@or race or
BMI. Males mounted significantly lower nAb and binding Ab responses than females.

Age did not significantly impact nAb levels at any timepoint whereas older particj Qshowed lower
levels of binding Ab at Day 29 and Day 57 timepoints. At Day 71, no impact o e'Wwas observed on
neutralising or binding antibody responses based on the regression analysi ever, when
comparing neutralising antibody response in Cohort 1a and Cohort 3, a trend for decreased
neutralising antibody response (GMTs) was observed in participants 2%@6 old compared to 18-55-
year-old participants at Day 57.

Baseline SARS-CoV-2 serostatus also significantly impacted level utralising and binding Ab at all
3 timepoints (with the exception of Day 71 for the binding Ab is’should be interpreted with caution
since there were only a small number of baseline seropositiv cipants. However, this is not

counter-intuitive.

Ad26.COV2.S dose level did not significantly impact I@ of nAb whereas it did for binding Ab at all
3 timepoints. As expected, number of administered acti%e vaccine doses had a highly significant impact
on both neutralising and binding Ab levels. O

2.4.3.1.2. Study VAC31518C0OV1002 Q

Xo

Immunogenicity evaluation ‘ )

Venous blood samples were/are t Qected for determination of immune responses in Cohorts 1
and 2 at pre-specified timepoints nd 28-days post-dose 1, prior dose 2, 14- and 28-days post-
dose 2, 6 months post-dose 2 months post-dose 1.

No formal hypothesis on i nogenicity will be tested. The immunogenicity analyses will be

The data on SARS-COV-2 a:&dZG nAb for Cohort 1 were provided by the applicant.
performed on the P%ulation. Immunogenicity analyses will also be done on the FAS.

Analysis of the i enicity results was based on the PPI population. Baseline and post-first
vaccination i ’ﬁgenicity results were provided in 5x101% vp (n=51), 1x10!! vp (n=50) and placebo

(n=24) grou@ pectively.
2 4

Humoral ogenicit

Antibody Responses Against SARS-CoV-2:

Neutr@

ble baseline levels of SARS-CoV-2 IC50 titers, potentially indicative of previous SARS-CoV-2
exp@sure, were observed in 1 participant in the 5x10%° vp vaccine group, 6 participants in the 1x101!
Vp vaccine group.

Descriptive statistics of the actual values and percentages of responders are provided by vaccine group
in the table below x.
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Table 8. SARS-CoV-2 neutralisation wtVNA

Ad26 5el0 Ad26 lell Placebo
Analysis set: Per Protocol Immunogenicity Set 51 50 24
Baseline
N 51 50
Geometric Mean (95% CI) <LLOQ (<LLOQ; = < LLOQ (< LLOQ; < Q()
LLO)) LLO)) {NL"NL"]
Positve sample n (%) 1{2%) 6 (12%)
(95% CI) (% 10%) (5%: 24%) {\ (P 14%:
Titer = 100 n (%) 0 2 (4%)
(95% CI) (0%: 7%) (0% 14%) (%% 1-1%:
Day 29 Q
N 24
Geometric Mean (95% CI) ‘Jbl}{‘ﬂ‘bg 318) - 460) = LLOQ (NE; NE)
Positive sample n (%) 50 (100%) @, 100%) 0
(95% CI) (93%:; 100%%) 100P45) (% 14%)
Titer = 100 n (%o) 48 (96%) 48 (98%) 0
(95% CI) (86 100%) (BO%G: 100%4) ((Pa: 14%)
Geometric mean increase (95% CI) from Baseline 4.6(39: 5 6.1(4.9; 7.5) 1.0 (NE: NE)
Responders n/N” (%) 49/501 47/49 (96%) 0/24
(95% CI) {890 L0 M%) (86%; 100%46) ((Pa; 14%)
Percentage == 4-fold, n (%) Yiad] 35 (71%) 0

Key: Cl = confidence interval; NE = Not estimable. \

N = mumber of subjects with data.
N* = number of subjects with data at baseline and at that li@inl_
Exact Clopper-Pearson 95% confidence intervals are s ar Positive sample and Responders.
Positive sample refers to a quantifiable response ( samp@mcmlim].
y el l: Ad26C0OVST 12101 vy
change as the assay becomes validated.

MNote: Ad26 Sell: Ad26C0VS] 5210 vp; Ad2
The assay status is: "qualified”. The assay range

Pre-existing immunity to Ad26 Backbo

Detectable baseline levels of Ad26® were observed in 4 out of 125 participants.

2.4.3.1.3. Study VAc3151Q 2001

In adults, the immunogeni of Ad26.COV2.S in 1- and 2-dose vaccination regimens followed single
low-dose immunisatic&(ter 4 months (2-dose regimen) or 6 months (single-dose regimen), will be
evaluated across 4 levels and vaccination intervals (1x10!! vp, 5x10%%vp, 2.5x10%0 vp, and

1.25x10% vp), Q

In adolescent§, the immunogenicity of Ad26.COV2.S in a 1- and 2-dose vaccination regimen followed
L 4

by a bo cination 12 months after the first vaccination, will be evaluated for 2 different dose

levels (5 vp or 2.5x10° vp). The applicant did not presented results for the adolescents part of

this C

genicity assessment

Venous blood samples are to be collected at baseline, at 14 and 28 days post-dose 1, the day of the
vaccination 2 (day 57), at 7, 14 and 28 days post-dose 2, the day of the third injection (antigen
presentation), at 7 and 28 days post-dose 3, at 6 months post-dose 3 and 12 months post-dose 2 for
the assessment of humoral and cellular immune responses.
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Venous blood samples were collected for assessment of humoral immune responses in all participants
whereas cellular immune responses will be assessed in a subset of adult participants.

The data on SARS-COV-2 nAb were provided by the applicant. The immunogenicity analyses are
descriptive and are performed on the PPI population. Immunogenicity analyses are also done

FAS.

Humoral immunogenicity

Neutralising Antibody Responses Against SARS-CoV-2:

oy

<
%

n the

Wild-type VNA data was available from a subset of participants from Groups 1 - 6 per vaccine
groups, n= 15 for the Placebo group). Data from vaccine Groups 1 and 5 (5x10%0 ere pooled.
Table 9. SARS-CoV-2 neutralisation wtVNA &
AdD6 1 25¢10 AdD6 23610 AdD6 Sel AdD6 1ell Placebo
Analysas set- Per Protocol Immuno Populaton 40 40 T 39 15
Baselne @
N 39 30 39 15
Geometne mean (95% CT) O (= LLOCG: -
<LLOQ LLOQ LLOQ) LLOQ LLOQ
Positrve sample n (%) (95% CT) 0(0.0:9.0) 0(0.0:88) (N} (0.3: 9.2) 0(0.0; 9.0) 0(0.0: 21.8)
Titer = 100 0. (%) (95% CT) 0 0 @ 0 ] 0
Day 15
N 23 21 46 27 9
Geometric mean (95% CT) §2 (< LLOG: 121) 13085 1) 144 (108; 190) 155 (105, 230) LLOQ
Difference o A6 Se10: GMR (95% CT) 0.6 (04 09) 09 (0 6.Q ~ 1107 1.7) 02 (0.2 0.3)
Poum'ei.uﬂpien["-‘!{?ﬁ'-('tl 15(65. %) (42.7.836) 18(B5 ™ -0 3E(B16%)(6E6 921 I3 (B52%)(66.3 95E) 000 33.6)
Tater > 100 8 (%) (9% €T) 11 (47.8%) (26.8: 69.4) 14 .\@. 85.4) 31(67.4%)(51.0:80.5) 18 (66.7%)(46.0; 83.5) 0(0.0:33.6)
Geometnic mean mcreass (95% CI) from
Baselue 18(14:24) 25(MN:34) 172234 3021:40) 1.0
Difference o A6 Se10: GMR (95% CT) 0.7{0.5; 0.9) 09 (0.6:13) = 11{0.7. 1.6) 0.4(03.05)
Responders a/N" (%) (95% CI) 1523 (65 2%) (827 r.s.* TR63T. 3SMS(TTE%)(629. 2327 (85.2%) (663
£36) 97.0) 88 8) 95.8) 09 (0.0 33.6)
]
- Q
N 39 40 78 39 15
Geometric mean (95% CT) 140 (100%9€2) 173 (131: 229) 257 (216: 305) 251 (194; 326) < LLOGQ
Dhfference o Ad26 5el0: GMR (95% CT) 050 0.7(0.5.09) - 10(0.7;1.3) 01(0.1:01)
Posative sammple o (%) (95% CT) 32 (82 I‘n\@_‘ 5 300763972 THOE2%)(892990) 3B (974%)(B6.5. 999 0{0.0; 21.8)
Titer = 100 n (%) (95% CT) (O RQNMEI0)  29(725%) (56.1:85.4) 69(BE.5%) (792 946) 33 (B4.6%) (69.5:94.1) 0(0.0: 21.8)
Geometnc mean merease (95% CT) fom
Bascline . ©35) I225:41) 4403750 44(34:56) 10
Difference o Ad26 5e10: GMR (95% CD) (0.5. 0.8) 0.7 (0.6 1.0) - 1008 13) 02(02:03)
Responders a/N" (%) (95% CTy @l %) (65.7 36/40 (90.0%) (76.3 T3/76 (96.1%) (8.9 3839 (97.4%) (86 5
AR 13 97.7) %97) 99.9) /15 (D.0- 21 8)
EKey: CI = confidence wmicrval GMR =g At
N = pumber of subyects wath data
N* = pumber of subyects with data at ba t that tume posnt
Exact Clopper-Pearson 95% confidence are shown for Posmrve sample. Titer = 100 and Responders
Positrve sample refiers 1o a qu bl 1 (sample mterpretaton)

Note: Ad26 1 25¢10- Ad26.COVE
The assay status vs- qualified

.
2.4.3.1.

Thi
fur study description.

se 3 study VAC31518C0OV3001

2510 ¥ vpc Ad26 2 Sell: AAXG OOV S 2 5x10 vp; Ad2?6 Sel0: Ad26 COV2 S 5x10 ™ vp: Ad?6 lell: Ad?6 OOV S 1x10Y wp.
may change as the assay becomes vahidated

A trend for Ioweg e sample rate, responder rate and GMTs was observed in subjects of 65 years
of age and ové\ all dose levels, when compared to the younger 18-55 years of age subjects.

ion focuses on the immunogenicity assessment. See section clinical efficacy, main study, for

Blodd is to be collected from all non-Immunogenicity Subset participants for humoral immunogenicity

assessments at Day 1 (pre-vaccination), Day 29, Day 71, 6 months, and 1 year after vaccination.

For a total of approximately 400 participants in the Immunogenicity Subset (i.e., participants at sites

with access to appropriate processing facilities), blood samples are to be collected for analysis of
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humoral immune responses on Day 1 (pre-vaccination), Day 29, Day 71, 6 months, 1 year as for the
non-immunogenicity subset, and also at 18 months, and 2 years after vaccination.

During a COVID-19-episode, blood is to be collected on COVID-19 Day 3-5 and on COVID-19 Day 29
for immunogenicity assessments (for biomarker evaluation).

A serologic test for past or current infection with SARS-CoV-2 is to be performed for all partici at
Day 1 (pre-vaccination), Day 29, Day 71, 6 months, and 1 year after vaccination.

Immunogenicity subset '\%
Participants in the Immunogenicity Subset are divided into 4 groups as presented | table below.

Table 10. Sample size and distribution of the immunogenicity subset

Study Vaccine Subset 1a Subset 1b Subset&‘ Subset 2b
5x1010 vp 50 50 5(}0 50
Placebo 50 50 @ 50
Total 100 100 1 100

Subset 1b: >18- to <60-year-old adults with relevant comorbidities, enrolled d tage 1b.

vp = virus particles x
Subset 1a: healthy >18- to <60-year-old adults without relevant comorbidities@S d during Stage 1a.
Subset 2a: healthy =60-year-old adults without relevant comorbidities, en@uring Stage 2a.

Subset 2b: >60-year-old adults with relevant comorbidities, enrolled durin 2b.

Correlates subset \O

Correlates of risk of COVID-19 will be assessed in @ subset including all vaccine recipients who
experience a SARS-CoV-2 event, and random sar@ of vaccine recipients who have not been
infected. Correlates of infection or disease/dis@severity, or protection will also be investigated.

No formal statistical testing of the immur@aty data was planned. All immunogenicity analyses are
to be performed on the PPI set. < )

Changes in planned analyses

As an increase in SARS-CoV-2 mf@ rate was observed during the study at specific Brazilian sites

(sites BR10003, BR10004), th ere concerns that regional differences in vaccine efficacy would be
observed at the moment of primary analysis. Evident reasons for these differences, outside of
environmental, would be protection against SARS-CoV-2 viral variants and/or lower vaccine
immunogenicity; the applicant decided to evaluate Ad26.COV2.S immunogenicity by

measuring S-specifi ng antibodies at Day 1 and Day 29 post-vaccination in participants randomly
selected from the 5& as well as other random Brazilian sites, South African sites, and US sites. In
addition, as ser evalence of Ad26 is known to differ in different regions, an analysis of pre-existing
Ad26 |mmun| asured by Ad26 neutralising antibody titers at Day 1, was also performed to
determi \ was a high prevalence of pre-existing Ad26 neutralising antibodies at baseline. All
these ar@ were planned and performed before the database lock.

/ immunogenicity

Binding Antibody Responses Against SARS-CoV-2 S Protein:

At the time of primary analysis, only preliminary immunogenicity data were available. Data that are
presented are those of participants randomly selected from the two main Brazilian sites as well as
other random Brazilian sites (n=188, different sites), South African sites (n=118), and US sites
(n=74).
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Overall, similar SARS-CoV-2 S binding antibody levels and responder rates were observed across
different countries and regions (see Table below).

Table 11. SARS-CoV-2 S binding Ab

USA hb

South Africa Brazil overall
Ad26 5e10 Placebo Ad26 5e10 Placebo Ad26 5e10 , \@latebo
Analysis %
set:
Immuno {\
Set 88 30 114 5 24
Baseline
N 84 30 114 24
Geometric < LLOQ (< < LLOQ (< < LLOQ (< < LLOQ (< Q( < LLOQ (<
mean LLOQ; < LLOQ; LLOQ; < LLOQ; < OQ, < LLOQ;
(95% CI) LLOQ) < LLOQ) LLOQ) LLOQ) LLOQ) < LLOQ)
Positive
sample n
(%) (95% 4 (4.8%) 4 (13.3%) 2 (1.8%) 4 ) 1 (2.0%) 1(4.2%)
CI) (1.3; 11.7)  (3.8; 30.7)  (0.2; 6.2) (1.%.3) (0.1; 10.6)  (0.1; 21.1)
Day 29 q
N 80 28 86 Q 9 48 23
Geometric < LLOQ (< LLOQ (< < LLOQ (<
mean 388 (297; LLOQ; 402 ( 10 LLOQ; < 412 (306; LLOQ;
(95% CI) 506) < LLOQ) 505) LLOQ) 554) < LLOQ)
Difference
to USA: Q
GMR (95%  0.94 (0.63; @ .67;
CI) 1.42) - 1.42) - - -
Positive
sample n &l
(%) (95% 76 (95.0%) 5 (17.99 83 (96.5%) 5(10.2%) 47 (97.9%) 2 (8.7%)
CI) (87.7; 98.6) (6.1; 36" (90.1; 99.3) (3.4; 22.2) (88.9; 99.9) (1.1; 28.0)
Geometric
mean
increase
(95% CI) O
from 7.4 (5.7; {1.0 (1.0; 7.8 (6.3; 1.0 (1.0; 8.3 (6.2; 1.1 (0.9;
Baseline 9.5) 1.1) 9.6) 1.1) 11.0) 1.4)
Responders 71/76 2/28 82/86 2/49 47/48 1/23
n/N* (%) (93&%) (7.1%) (95.3%) (4.1%) (97.9%) (4.3%)
(95% CI) (85% »8)  (0.9; 23.5) (88.5; 98.7) (0.5; 14.0) (88.9; 99.9) (0.1; 21.9)
Ad26 = adenovirus 26, C onfidence interval, GMI = Geometric Mean Increase, GMR = Geometric Mean Ratio, LLOQ = lower
limit of quantificatio@ = United States of America
Key: *
N = number of N with data
N* = number of subjects with data at baseline and at that time point
Exact Clop %@? 95% confidence intervals are shown for Positive sample and Responders.
Positive sampl fers to a quantifiable response (sample interpretation).
The assa ts is: “validated”.
Pre-e & ing immunity to Ad26 Backbone:
b titers at baseline were measured for participants from Brazil and the US. Among the US
pakticipants, only 2.0% in the active vaccine group and 4.2% in the placebo group, were seropositive.

Participants from Brazil had an overall Ad26 seroprevalence of 32.5% and 28.4% in the active vaccine
group and placebo group, respectively.

Among the 27 Brazilian participants with detectable Ad26 neutralising antibodies at baseline, 23
(85.2% [95% CI: 66.3; 95.8]) were vaccine responders as measured by S-ELISA at Day 29. Among
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the 59 Brazilian participants with no detectable Ad26 neutralising antibodies at baseline, 59 (100%
[95% CI: 93.9; 100]) were vaccine responders as measured by S-ELISA at Day 29. A low negative
correlation (Spearman correlation of -0.378) was observed between S binding antibody levels at Day
29 post vaccination and pre-existing Ad26 neutralising antibodies at baseline. This is consistent with
the overall comparable GMT values observed at D29 post-vaccination between the US site an e
Brazilian sites.

2.4.4. Discussion on clinical pharmacology ’\%

All interim immunogenicity data available were generated from a Phase 1/2a FIH t@ Phase 1 trial,
a Phase 2 trial, and a Phase 3 trial (VAC31518C0OV3001), up to 3 months post- . No
immunogenicity results are available for the second ongoing VAC31518C0OV hase 3 trial. This is
acceptable for the cMA, but longer follow-up data should be provided withf'§ Rs.

Study VAC31518C0OV1001 is an ongoing randomised, double-blind, pla ntrolled, Phase 1/2a

multicentre first-in-human (FIH) dose selection study conducted in aduﬁed >18 to <55 years

(n=670) and aged =65 years (n=375) in Belgium and in the US. Ba%d on platform experience, the

dose levels of 5x10%° vp and 1x10! vp, both administered as a J@ and a 2-dose regimen, were
a

selected. This study also includes an evaluation of a single bo ccination.
Study VAC31518C0OV1002 is a randomised, double-blind, pfa controlled, Phase 1 trial conducted in
adults aged =20 to <55 years (n=125) and =65 years 5). Two dose levels were tested in a 2-

dose schedule in Japan. \

Study VAC31518C0OV2001 is an ongoing randomi double-blind, placebo-controlled, multicentre
Phase 2a study conducted in Germany, the Ne s and Spain. Adults aged 18 to 55 years, and
adults in good or stable health aged 65 years agd Older are being enrolled (n=625). Immunogenicity of
Ad26.COV2.S in 1- and 2-dose vaccinati egimen will be evaluated across a range of dose levels and
vaccination intervals. A single low-dose @isation with 1.25x101% vp Ad26.COV2.S to mimic
antigen presentation, will be administ months after the second vaccination to all participants in
all active vaccine groups to asses @mune memory. It is unclear why the anamnestic response
will be assessed with a shorter int between the primary vaccination and the antigen presentation
for the 2-dose schedule when c@ared to the 1-dose schedule. This should be clarified by the
applicant as soon as possibley(see list of recommendations).

The design of the 4 cIinicaQCI‘s are overall considered adequate for the characterisation of the immune
responses induced fowg 26.C0OV2.S administration.

In addition, Ad26.C@—induced immune responses will be assessed in a subset of participants of study
VAC31518CO\‘3G®ee efficacy section for further details on the design).

Overall, th‘e aNﬂmunogenicity objectives consisted in the assessment of humoral (neutralising and
binding Ab \ cellular (Th1, Th2) immune responses, which are both thought to be involved in the
protectio @ ainst COVID-19. Their respective contribution in the protection or in the progression

to/su@ibility of disease, and severe disease, is still poorly understood.

points for blood samples were variable across studies. Samples were taken at baseline and 28
days post-vaccination. Additional samples were also taken, among others, at days 14, 56, 70, or 84
days post-first vaccination in the VAC31518C0OV1001 and VAC31518C0OV2001 study studies. Blood will
also be taken at later time-point, i.e. at months 6 and 12 post-dose 1/2. Sampling schedules are
appropriate to determine the kinetic of the immune responses. The immunogenicity analyses are
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descriptive and were performed on the PPI population, or on random subset of participants (VNA
analysis) or on an immunogenicity set of participants at selected sites in VAC31518COV3001.

The assays used include measure of the humoral response to the S protein in terms of binding
antibodies (by ELISA), functional antibodies (Virus neutralisation assay, Antibody-Dependent
Phagocytosis Assay to measure Fc-mediated viral clearance), and neutralising antibodies agai@e
Ad26 vector. Moreover, the cellular immune response (CD4+ and CD8+) induced has been
characterised by two assays (ICS and ELISpot), which would allow determining whethgr nduced
response was Thl- or Th2-polarised. Overall, the assays selected for both measures ( N al and
cellular response) are endorsed. The main assays were qualified or validated. The validation is
ongoing. Additional reports and information should be provided by the applicant a n as possible
(see list of recommendations). A new SARS-CoV-2 MNA based assay was dev , using a different
strain, i.e. the variant 20I/501Y.V1 (B.1.1.7 lineage). nAb assessment shou Isg include testing
against other variants of concern, at least 20H/501Y.V2, 20]/501Y.V3 an S.484K (P.2 Brazilian
variant) as well as against contemporary variants of concern. Assessm nAb to these different
strains is recommended to be performed on, at least, the samples of th ase 3 trial, for which
efficacy data against these variants are also available. The applicarQ requested to present their plans
as soon as possible (see list of recommendations).

In study VAC31518C0V1001, a total of 377 and 403 subje randomised and vaccinated in
Cohort 1a and Cohort 3 respectively. A total of 125 and o were enrolled and vaccinated in study
VAC31518C0V1002 (Cohort 1) and study VAC31518CO 1. The treatment discontinuation rate was
<4.0% (range: 0.8% to 3.7%) in any of the studies/c rts. There were no major relevant differences
in baseline or demographic characteristics betwe e vaccine groups, including placebo, in any of the
studies/cohorts. 96

In study VAC31518C0V3001, 43,783 subjectsQre vaccinated. For further information, see efficacy

section. &

The submitted interim report of study Q{518COV1001 contains immunology data through Day 85
(post-dose 1 and post-dose 2 datd participants in Cohorts 1 (aged =218 to <55 years) and
through Day 57 for participants in{Colfort 3 (aged =65 years, no data post-dose 2). Of note, for Cohort
3, the actual timing of the Day Qlood draw ranged from 86 to 107 days post vaccination due to
study pause (median visit = g ). For studies VAC31518C0OV1002, VAC31518C0V2001, and
VAC31518C0OV3001, the itted interim reports contain available immunogenicity data collected
through 28 days pos —dose@

Selection of the dos%ting pre-specified criteria, was based on immunogenicity (nAb response rate
and Th1/Th2 rati safety data up to 28 days post-dose 1 immunogenicity from Cohort 1a and
available data*f %hort 3 of study VAC31518C0OV1001. Subsequent trials VAC31518C0OV1002 and
VAC31518‘C@1 have also evaluated two dose levels of 5x101° vp and 1x10!! vp.

In trial V 18C0OV1001, neutralising antibody response rates were high for both dose levels
(5%10% nd 1x10'! vp) and overall comparable between age categories (younger and the older
ad years of age) at 28 days post-first vaccination. A trend for higher GMT with the higher

in@ dose was observed in the young adults enrolled in the Phase 1 study conducted in Japan. This
migkt however be explained by different factors, such as the higher proportion of females and of
seropositive subjects at baseline in the 1x10! vp when compared to the 5x101° vp. In addition, the
sample size was limited. Of note, similar nAb GMTs were observed between both dose levels in study
VAC31518C0V2001. Although not taken into account for dose selection, it should be noted that a trend
for higher binding antibody GMT with the higher vaccine dose was observed at Day 29 and Day 85 in
the younger adults and at Day 87 in the older adults. S specific - CD4 Th1 cells, as defined by the
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applicant, were detectable at Day 15 and proportions of positive samples and median responses
remained stable up to Day 29. CD8 Th1 cells were also detected as early as Day 15 and their
proportions and median responses further increased by Day 29. Specific CD4 and CD8 T cell responses
were overall in the same range for both dose levels, for both the proportion of positive samples and
median responses. A low proportion of specific CD4 Th2 cells was detected in 1 subject only fo ing
vaccination. Th1/Th2 ratios were therefore > 1 for all subjects. ELISpot results confirmed th ts
observed by the ICS method, an induction of Th1l cells responses in most of the vaccinated@ects,
and overall comparable between groups. In conclusion, both dose levels, in both age gr met the
pre-specified criteria for dose selection, i.e. a lower limit of 95% confidence interval N 5% and a
Th1>Th2 within responder population. The lower limit of 95% confidence interval 5% was also
observed in the 2 other studies for both dose levels. Taking all the above results 'bccount, the
applicant decided to continue the clinical development with the 5x101° vp doseNeveY.

Since the pre-specified criteria were met for both dose levels after one sinw cine dose, the
applicant selected the single regimen to be tested in the VAC31518COV rial. The persistence of
humoral immune responses is not known for more than 3 months.

The second vaccine dose induced an increase in antibody titers, su rting the 2-dose schedule. Due

to a study pause, immunogenicity evaluation of the added value second vaccine dose, with the
adequate planned interval, will be missing for the older aged . A 2-dose regimen is being
evaluated in study VAC31518C0OV3009 as this may result igmhj and more durable protective

immune response.

The immune responses induced by the selected dose Qnd schedule (5x101° vp single dose)
showed that:

Both specific binding antibodies and neutralisi odies (nAb) were detectable 14 days following
vaccination (study VAC31518C0OV1001 and study, VAC31518C0OV2001). Both responder rates and Ab
GMTs further increased up to 28 days po&aﬁccination in the older adults, whereas in the younger
adults, Ab GMTs increase from 28 days @ 6 days post-vaccination. Ab titers then plateau up to 84
days post-vaccination (study VAC3151 1001). Responder rates were already high at 28 days post-
vaccination, so no/slight further inb were noted thereafter. No longer term data are available.
Neutralising Ab titers correlated with binding Ab titers, in both the young and older adults, at
both Day 29 and Day 71 (you Its only). This was performed with qualified, non-validated assays,
and should be confirmed on &ples from the Phase 3 trial, including participants of various countries
and with comorbidities (SQ of recommendations). In trial VAC31518C0OV3001, binding antibodies
were detected, and Ts weke overall comparable between sites and countries, i.e. Brazil, South Africa
and the US. Althou Its should be interpreted with caution due to the limited sample size per site,
these results sug mt the population characteristics and environmental factors do not interfere
with binding Ab @nses induced by the vaccine.

. ch@l antibodies, other than nAb, with a suggested role in viral clearance in vivo, were
&d at 14 days post-vaccination and proportion and median of response increase up to
9 (no data available after Day 29), in both the younger and the older adults. High
@rrelations were observed between the phagocytic score and nAb or binding Ab titers.

Specific CD4 and CD8 Th1 cells were also detected at 14 days following vaccination. The
proportion of CD4 Th1 positive samples remains stable (young adults) or slightly increases
(older adults) up to 28 days post-vaccination, whereas the proportion of CD8 Th1l positive
samples further increases up to 28 days post-vaccination. Medians of responses were
apparently calculated taking into account all the samples, regardless of their positivity.
Determination of medians of responses based on positive samples only would have given a
better idea of the magnitude of the response in ‘responder’ subjects. The MAH is requested to
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provide median of responses based on positive samples only and comparison between group in
the final CSR (see list of recommendations).

¢ Median CD4 Th2 responses were overall undetectable at Day 15 and Day 29 in all vaccine

groups. CD8 Th2 cells were not assessed.

¢ In addition to the characterisation by ICS, Thl and Th2 phenotypes were characteris blFN—
y and IL-4 ELISpot and results were consistent with those observed by the ICS mel@

e Neutralising activity of immune sera from participants of study VAC31518COV% @accinated
with Ad26.COV2.S was tested against the emerging Kent variant, SARS-CoV &.1.7 lineage.
The capacity of the vaccine-induced nAb to neutralise the B.1.1.7 strain ined from Day 29
to Day 71. Further evolution over time is unknown. In addition, aIthouq§§cond vaccine-
dose was demonstrated to boost the nAb response, the neutralising«épadeity for the Victoria
1/2020 strain remained higher compared to the B.1.1.7 strain. This'différence in neutralisation
capacity is not unexpected since the mutation N501Y is in the r binding domain of the
Spike protein. A difference in neutralising capacity was also ob%d for the ChAdOx1 nCoV-
19 vaccine. These data are preliminary and should be interﬁted with caution as the assays
have not been validated for direct comparisons across v . Furthermore, the correlation
between VNA titers and vaccine efficacy has not been a@shed. The clinical relevance of the
finding is unknown. Additional data on cross-neutralis%for clinically relevant and emerging
SARS-CoV-2 strains by testing sera of human clinigal parficipants, particularly of study
VAC31518C0OV3001 in functional in vitro assays@ xpected (see list of recommendations).

Immune responses induced by alternative dose Ieveme investigated in the Phase 2
VAC31518C0OV2001 trial, at dose level of 1.25x1 , 2.5x101%vp, 5x10%° vp, and 1x10%! vp. At 2
weeks and one-month post-vaccination, respo tes were high and comparable between the dose
levels of 2.5x10%% vp, 5x10° vp, and 1x10!! vpNJhe responder rates were lower for the 1.25x10%0 vp
vaccine group when compared to the 3 oﬁgroups. nAb GMTs were overall comparable between the
2.5x101% vp, 5x101% vp and 1x10! vp groups 2 weeks following vaccination, with only a modest

increase with dose levels. At Day 29, S were increased when compared to 14 days post-
vaccination. Lower nAb GMTs wer bserved in the 1.25x10!% vp group at both timepoint when
compared to the 3 other groups. days post-vaccination, nAb titers were overall comparable

between younger and older a study VAC31518C0OV1001. In contrast to results of Cohort 1a
(young adults), a trend for I&r Ab GMT value was observed at 86 days post-vaccination. As
consequence, GMT value ower than the ones observed in the younger adults at 56- or 70-days
post-vaccination. Th decréase in neutralising titers maybe due to the immunosenescence
phenomenon. As no t > 75 years of age were included in the wtVNA analysis, Ab neutralising
capacity is unkno Id subjects (> 75 years of age) but could be even more impaired.

&

L 4
ality of vaccine-induced Ab was also evidenced by the lower phagocytic score

A decrease in
GMs and ROS@V rates observed 28 days post-vaccination in the older vs the younger adults. Binding
Ab GMT were lower in the older adults than those observed in the younger adults up to 3
months first vaccination, but differently than what it was observed for older adults in nAb titers,
S-hin MTs continued to increase until the last day that was registered. The proportion of positive
in the older adults, for both CD4 and CD8 Th1 response, were lower than those observed in
th&éyounger adults. Median of the CD4 Th1 responses are comparable between both age groups, but
median CD8 Th1 response was lower for the older when compared to the younger adults. However,
these results cannot be interpreted since they are based on the total subjects and not on seropositive
subjects.

Based on preliminary results, vaccine-induced immune responses appear to be lower in the older vs
the younger adults. A decrease in functionality is observed, which is not unexpected since it is
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recognised that older individuals might have impaired immune responses. The impact on the
persistence and on the protection is unknown. These observations support studying the role of a
second dose as it is currently being done with the ongoing trial (VAC31518C0OV3009).

Limited results showed that vaccine elicited immune responses in seropositive subjects were similar or
higher and with the same kinetics when compared to seronegative subjects. A trend for highe and
binding Ab responses in females compared to males was observed, in both study VAC3151 01
and study VAC31518C0OV2001. No data available comparing immunogenic induced by vagei onin
subjects with or without comorbidities. ’\

Ad26 nAb were measured, at baseline and/or post-first vaccination, in studies VAC covioo1,

VAC31518C0OV1002 and VAC31518C0OV3001.

Detectable baseline levels of Ad26 nAb were observed in only few participar@dies
VAC31518C0OV1001 and VAC31518C0OV1002. In study VAC31518COV300§ nated participants
from Brazil had an overall Ad26 seroprevalence of 32.5% whereas sero nce in the US
participants was 2.0% in the vaccine group. Although the responder ra%s measured by S-ELISA at
Day 29) was slightly higher for Brazilian participants with no detecﬁe Ad26 nAb at baseline when
compared to Brazilian participants with detectable Ad26 nAb at e, no strong correlation was
observed between S binding Ab levels 28 days post-vaccinatio re-existing Ad26 nAb at baseline.
This is consistent with the overall comparable GMT values ob 28 days post-vaccination between
the US site and the Brazilian sites.

Although Ad26-nAb were detected in more than 95% @ticipants following vaccination with
Ad26.COV2.S in study VAC31518C0OV1001, it did no&gest an apparent negative impact of anti-

Ad26 vector immunity induced by the first vaccin e on the post-dose 2 insert specific vaccine-
elicited humoral immune responses. Correlatio een Ad26 nAb pre-dose 2 and SARS-CoV-2 nAb
post-dose 2 was poor. The impact on binding nd T cell responses was not presented. Overall, the

potential impact of natural or vaccine ind%anti—Ad% immunity on immunogenicity and vaccine
efficacy remains unclear and should be @r documented. Integrated results of the different trials
included in the COVID-19 clinical deve ent programme, and overall for Ad26-based vaccination, if
possible, are further expected (se§ recommendations).

Results of studies VAC31518C , VAC31518C0V1002, and VAC31518C0OV2001 do not suggest an
impact of the use of antipyre(cmalgesics post-vaccination on the vaccine-induced nAb. Humoral
vaccine-induced immune rgSpohses are available up to 85 days post-dose 1 for a limited number of
young participants of stucQC31518COV1001. Ab responses were sustained up to 3 months post-
vaccination. The persi ce of the response for a longer period is unknown. In studies
VAC31518C0OV1001 31518C0OV1002 and VAC31518C0OV2001, participants are to be followed up to
1 year post last Q’mation. Participants of the immunogenicity subset of study VAC31518C0OV3001
will be followe’ ntil 2 years. A longer follow-up for participants of Cohorts 1 and 3 of study
VAC3151&(@1 would have allowed a direct comparison of the long-term immunogenicity for the
1- and Z&Chedules. Participants of Cohorts 2a and 2b of study VAC31518C0OV1001 will be
followe longer duration (36 and 38 months, respectively). The effect of a booster dose given at
vagio imepoints will be evaluated in a 1- or 2-dose regimen in Cohorts 2a and 2b. In the absence of
timing for a booster dose will be difficult to establish. Nevertheless, the magnitude of the
i une response, at various timepoints, following a boost is important to evaluate. In addition,
because of the circulation of different strains, it is not known if such booster, i.e. with the prototype
vaccine, will be needed in the future or if a new vaccine construct with a different or additional
strain(s) would be needed. The expected data might nevertheless give an idea on the optimal/best
timing for a boost, in term of immunogenicity, that could guide the choice for a boost timing,
regardless of the strain(s) included in the vaccine. The assessment of the anamnestic response of
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study VAC31518C0V2001 would also give information on the need for a boost. However, the interval
between vaccination and the assessment of an anamnestic response is 4 or 6 months, which may be
too short (see list of recommendations) .

2.4.5. Conclusions on clinical pharmacology b

that a single dose of Ad26.COV2.S, at the selected dose level of 5x1010 vp elicits both h ral and
cellular immune responses in adult =218 to <55 years and =65 years of age. Howeveg vaecine-induced
immune responses appear to be lower in the older vs the younger adults. O

Interim immunogenicity results are available from 4 ongoing trials. Results consistently dir@trated

years. Persistence of Ab over a longer period is not known. It is not known i ill persist in a similar
fashion in older adults.

Neutralising and binding Ab were sustained up to 3 months after vaccinatior@lts >18 to <55
b

A 2.5-3 fold increase in antibody titers is observed following a second e dose given at 56 days
interval. This supports the applicant’s choice to evaluate a 2-dose m<i'men in an efficacy trial.

The impact of pre-existing immunity to Ad26 still remains to be investigated. First results of the
COVID-19 program do not indicate a major impact of presen 26-nAb on the vaccine-induced
humoral response.

Preliminary data showed that neutralising antibodies eligi y Ad26.COV2.S were able to neutralise
the B.1.1.7 lineage variant in vitro, although less eff& than the reference strain. These data are
however to be interpreted with caution as the assays have not been validated for direct comparison
across variants. é

In the absence of immunological correlates of protéction, the clinical relevance of these findings is

unknown. &
@
O

The applicant is performing two p IIT studies. Both are multicentre, randomised, double blind,
placebo-controlled studies, to d % mine pivotal efficacy and safety in adults aged 18 years and older.
The efficacy, safety and immutogenicity of Ad26.COV2.S will be evaluated in these participants after
one (VAC31518C0OV3001 MBLE) or two intramuscular doses (VAC31518C0OV3009 - HORIZON).

2.5. Clinical efficacy

The study VAC31518M001 is being carried out in several centres in Argentina, Brazil, Chile,
Colombia, Mexico, South Africa and US, and it will include up to 40,000 healthy adults aged 18
years and oIder.@s udy is the one presented by the applicant for this MAA.

L 4

The study V X18COV3009 is being carried out in several centres in US, UK, France, Germany,
Italy, Sp it South Africa and it will include up to 30.000 healthy adults aged 18 years. The
applican not presented results from this study for the current MAA.

<
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2.5.1. Dose response study(ies)

See section 2.4.3.

2.5.2. Main study(ies) @b
X2

Title of study {\

Study VAC31518C0OV3001: A Randomized, Double-blind, Placebo-controlled Phase@udy to Assess
the Efficacy and Safety of Ad26.COV2.S for the Prevention of SARS-CoV-Z-m@d COVID-19 in
Adults Aged 18 Years and Older. &

,00

Methods

Study participants @

All participants must comply the following incIusion/echus@ia.

Inclusion criteria:

Each potential participant must satisfy all of the follom criteria to be enrolled in the study:
1. Participants must provide consent. O
2. Participant is willing and able to adhere to @ohibitions and restrictions specified in the protocol.

Xo

-Stages 1a and 1b: Participant is 21%&) years of age on the day of signing the ICF.

-Stages 2a and 2b: Participant is év
4. Medical conditions: O

Stages 1a and 2a: In the@ igator’s clinical judgement, participant must be either in good or stable

3. Age:

ars of age on the day of signing the ICF.

health, including a BMI < /m2. Participants may have underlying illnesses not associated with
increased risk of progﬁon 0 severe COVID-19 (per US CDC), as long as their symptoms and signs
are stable and well- lled.

Stages 1b and, 2k the investigator’s clinical judgement, participant may have a stable and well-
controlled mﬁ ondition including comorbidities associated with an increased risk of progression to

severe COV\

5. Partic must be either: a. Not of childbearing potential; b. Of childbearing potential and
practi@an acceptable effective method of contraception and agrees to remain on such a method of
co ption from providing consent until 3 months after administration of study vaccine.

6. participants of childbearing potential must have a negative highly sensitive urine pregnancy test
at screening and have a negative highly sensitive urine pregnancy test on the day of and prior to study
vaccine administration.

7. Participant agrees to not donate bone marrow, blood, and blood products from the study vaccine
administration until 3 months after receiving the study vaccine.
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8. Must be willing to provide verifiable identification, has means to be contacted and to contact the
investigator during the study.

9. Must be able to read, understand, and complete questionnaires in the eCOA (ie, the COVID-19 signs
and symptoms surveillance question, the e-Diary, and the electronic patient-reported outcom
(ePROs). 6

Exclusion criteria: @

Any potential participant who meets any of the following criteria will be excluded from’@pating in
the study:

1. Participant has a clinically significant acute illness (this does not include mino i@ses such as
diarrhoea or mild upper respiratory tract infection) or temperature =38.0°C ( .4°F) within 24 hours
prior to the planned study vaccination.

2. Participant has a known or suspected allergy or history of anaphylaxi Qer serious adverse
reactions to vaccines or their excipients (including specifically the excip@ of the study vaccine).

3. Participant has abnormal function of the immune system resultir&rom:

a. Clinical conditions (e.g., autoimmune disease or po immune mediated disease or
known or suspected immunodeficiency, or participant modialysis) expected to have an
impact on the immune response of the study vaccifie.Participants with clinical conditions
stable under non-immunomodulator treatment @, autoimmune thyroiditis, autoimmune
inflammatory rheumatic disease such as rheu d arthritis) may be enrolled at the discretion
of the investigator. Non-immunomodulatogtreatment is allowed as well as steroids at a non-
immunosuppressive dose or route of admération.

b. Chronic or recurrent use of systemiQﬂicosteroids within 6 months before administration of
study vaccine and during the stu A substantially immunosuppressive steroid dose is
considered to be =2 weeks of ddily geceipt of 20 mg of prednisone or equivalent.

Note: Ocular, topical or inhaledsteroids are allowed.

c. Administration of antintic and immunomodulating agents or radiotherapy within 6
months before adminis@; of study vaccine and during the study.

4. Participant received treatn&t with Ig in the 3 months or exogenous blood products (autologous
blood transfusions are no usionary) in the 4 months before the planned administration of the
study vaccine or has wla to receive such treatment during the study.

5. Participant recei plans to receive: a. Licensed live attenuated vaccines - within 28 days before

or after planned inistration of study vaccine; b. Other licensed (not live) vaccines - within 14 days
L 4

before or afterp{ ed administration of study vaccine.

K 4 . . . .
6. Partic a\ngously received a coronavirus vaccine.

7. Partici received an investigational drug within 30 days or used an invasive investigational

n@vice within 30 days or received investigational immunoglobulin or monoclonal antibodies
months, or received convalescent serum for COVID-19 treatment within 4 months or received
investigational vaccine (including investigational Adenoviral-vectored vaccines) within 6 months
before the planned administration of the study vaccine or is currently enrolled or plans to participate in
another investigational study during the course of this study.

8. Participant is pregnant or planning to become pregnant within 3 months after study vaccine
administration.
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9. Participant has a history of an underlying clinically significant acute or chronic medical condition or
physical examination findings for which, in the opinion of the investigator, participation would not be in
the best interest of the participant (e.g., compromise the wellbeing) or that could prevent, limit, or
confound the protocol-specified assessments.

10. Participant has a contraindication to IM injections and blood draws, e.g., bleeding disorderb
11. Criterion deleted per Amendment 1. @

12. Participant has had major psychiatric illness which in the investigator’s opinion woi@npromise
the participant’s safety or compliance with the study procedures. {

13. Participant cannot communicate reliably with the investigator.

14. Participant who, in the opinion of the investigator, is unlikely to adhere % equirements of the
study, or is unlikely to complete the full course of vaccination and observatioq.

15. Stages la and 2a: @

- Participants with comorbidities that are or might be assoclgéd with an increased risk of
progression to severe COVID-19 (per US CDC), ie, particj with moderate to severe
asthma; chronic lung diseases such as chronic obstruc '@Imonary disease (COPD)
(including emphysema and chronic bronchitis), idiopa ulmonary fibrosis and cystic fibrosis;
diabetes (including type 1 or type 2); serious heart cohditions, including heart failure, coronary
artery disease, congenital heart disease, cardio@o thies, and pulmonary hypertension;
moderate to severe high blood pressure; obe ody mass index [BMI] 230 kg/m2); chronic
liver disease, including cirrhosis; sickle cell.disease; thalassemia; cerebrovascular disease;
neurologic conditions (dementia); end staéenal disease; organ transplantation; cancer; HIV
infection and other immunodeficiencies; hepatitis B infection; and sleep apnea.

- Participants with a history of or rent Parkinson’s disease; seizures; ischemic strokes;
intracranial hemorrhage; encep)’@athy and meningoencephalitis.

16. Stages 1a and 2a: 0
Participant has a history of malig gwithin 1 year before screening (exceptions are squamous and
basal cell carcinomas of the s id carcinoma in situ of the cervix, or other malignancies with
minimal risk of recurrence).

17. Participant has a histo acute polyneuropathy (e.g., Guillain-Barré syndrome).

18. Stages 1a and Xticipant had surgery requiring hospitalisation (defined as inpatient stay for
longer than 24 ho 2géovernight stay), within 12 weeks before vaccination, or will not have fully
recovered from €ry requiring hospitalisation, or has surgery requiring hospitalisation planned
during the ti \the participant is expected to participate in the study or within 6 months after study
vaccine r'r\QJation.

19. Sta and 2a: Participant has chronic active hepatitis B or hepatitis C infection per medical
his, oré )

Treatments

Ad26.COV2.S was supplied at a concentration of 1x10!! vp/mL in single-use vials, with an extractable
volume of 0.5 mL, and dosed at 5x1010 vp.

Placebo was supplied as 0.9% NaCl in single-use vials, with an extractable volume of 0.5 mL.
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For blinding purposes, all participants receive Ad26.COV2.S or placebo using the same volume (ie, 0.5

mL).

Study vaccine was administered by IM injection into the deltoid muscle, preferably of the non-

dominant arm. If an injection cannot be given in the deltoids due to a medical or other
contraindication, use alternative locations such as the hip, thigh or buttocks was allowed.

Objectives and outcomes/endpoints

The objectives and outcomes/endpoints are show

Ky

;\\‘0

n in the following table.

Objectives

En

Primary

A N

To demonstrate the efficacy of Ad26.COV2.S
in the prevention of molecularly confirmed,
moderate to severe/critical COVID-19, as
compared to placebo, in SARS-CoV-2
seronegative adults.

e First occurrence of m rly confirmed, moderate to
severe/critical COVID@Nith onset at least 14 days post-
vaccination (Day
e First occurren
severe/critic

vaccination

)
gﬁnolecularly confirmed, moderate to
D-19, with onset at least 28 days post-
29)

Secondary

Efficacy

\Ql

To demonstrate the efficacy of Ad26.COV2.S
in the prevention of molecularly confirmed,
severe/critical COVID-19, as compared to
placebo.

C
X

. Firshccurrence of molecularly confirmed, severe/critical

@ID-lQ, with onset at least 14 days post-vaccination
a

y 15)

ve First occurrence of molecularly confirmed, severe/critical

COVID-19, with onset at least 28 days post-vaccination
(Day 29)

O

compared to placebo, in ad
their serostatus.

{ ardless of

R

To demonstrate the efficacy of AdZQZ.S e First occurrence of molecularly confirmed, moderate to
in the prevention of molecularly irmed, severe/critical COVID-19, with onset 1 day post-vaccination
moderate to severe/critical CO, , as e First occurrence of molecularly confirmed, moderate to

severe/critical COVID-19, with onset 14 days post-
vaccination (Day 15)

e First occurrence of molecularly confirmed, moderate to
severe/critical COVID-19, with onset at least 28 days post-
vaccination (Day 29)

the @y of Ad26.COV2.S in
the preventid% olecularly confirmed

moderatg re/critical COVID-19 as

tdse
compa é?acebo, with onset 1 day after
study vaccihation

To evaluate

First occurrence of molecularly confirmed, moderate to
severe/critical COVID-19 with onset 1 day after study
vaccination

ss the effect of Ad26.COV2.S on
-19 requiring medical intervention

sed on objective criteria) compared to
placebo.

To a
C

e First occurrence of COVID-19 requiring medical
intervention (such as a composite endpoint of
hospitalisation, ICU admission, mechanical ventilation, and
ECMO, linked to objective measures such as decreased
oxygenation, X-ray or CT findings) and linked to any
molecularly confirmed, COVID-19 at least 14 days post-
vaccination (Day 15)
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e First occurrence of COVID-19 requiring medical
intervention and linked to any molecularly Confirmed,
COVID-19 at least 14 days post-vaccination (Day 29)

Re

'Y

To assess the effect of Ad26.COV2.S on
SARS-CoV- 2 viral ribonucleic acid (RNA) load
compared to placebo for moderate to
severe/critical COVID-19

Assessment of the SARS-CoV-2 viral Io#uantitative
reverse-transcriptase polymerase chaiq reaction (RT-PCR),
in participants with molecularly con@d, moderate to
severe/critical COVID-19 by seri al load measurements

during the course of a COVIQQ&episode.

To assess the effect of Ad26.COV2.S on
molecularly confirmed mild COVID-19

e First occurrence of mo@& confirmed, mild COVID-19,

at least 14 days post-v. tion (Day 15)
e First occurrence of ularly confirmed, mild COVID-19,
at least 28 days pgst-vaccination (Day 29)

To assess the effect of Ad26.COV2.S on
COVID- 19 as defined by the US FDA
harmonized case definition

f molecularly confirmed COVID-19 at

e First occu
pést-vaccination (Day 29)

To assess the effect of Ad26.COV2.S on all,
molecularly confirmed symptomatic COVID-
19, as compared to placebo

least 28@5

. Bur@o disease (BOD) endpoint derived from the first

occ e of molecularly confirmed symptomatic COVID-
(meeting the mild, moderate or severe/critical COVID-

éase definition) with onset at least 14 days post-

“vaccination (Day 15)

% BOD endpoint derived from the first occurrence of

molecularly confirmed symptomatic COVID-19 (meeting the

mild, moderate or severe/critical COVID-19 case definition)

with onset at least 28days post- vaccination (Day 29).

To assess the effect of Ad26.CO
occurrence of confirmed asy
undetected infections with

compared to placebo Q

N\

Serologic conversion between baseline (Day 1; pre-
vaccination), Day 71, 6 months, and 1-year post-
vaccination, using an enzyme-linked immunosorbent assay
(ELISA) and/or SARS-CoV-2 immunoglobulin assay that is
dependent on the SARS-CoV-2 nucleocapsid (N) protein

To assess the effic \AdZG.COVZ.S in the
prevention of S% V-2 infection (both

symptomatic® symptomatic infections
combined, tﬁ}e serologically and/or

First occurrence of SARS-CoV-2 infection (serologically
and/or molecularly confirmed) with onset at least 28 days
after vaccination (Day 29)

moIecW firmed), as compared to
placeb
N —4

I enicity

}lbset of participants, to evaluate the
immunogenicity of Ad26.COV2.S, as
compared to placebo

¢ Analysis of antibodies binding to the SARS-CoV-2 S
protein by ELISA

Exploratory

To assess the effect of Ad26.COV2.S on
occurrence of confirmed asymptomatic or

Serologic conversion between baseline (Day 1; pre-

vaccination) and Day 29 post-vaccination using an ELISA

Assessment report
EMA/158424/2021

Page 93/218




undetected infections with SARS-CoV-2, as
compared to placebo from Day 1 to Day 29

and/or SARS-CoV-2 immunoglobulin assay that is
dependent on the SARS-CoV-2 nucleocapsid (N) protein

To assess the effect of Ad26.COV2.S on
SARS-CoV-2 viral RNA load compared to
placebo for mild COVID-19

Assessment of the SARS-CoV-2 viral load by quantitative
RT-PCR, in participants with molecularly confirmed, mild
COVID-19 by serial viral load measurements ing the
course of a COVID-19 episode P

To assess the effect of Ad26.COV2.S on
health care utilisation (such as
hospitalisation, ICU admission, ventilator
use) linked to any molecularly confirmed
COVID-19, as compared to placebo

Health care utilisation (such as hospitali @ ICU
admission, ventilator use) linked to an@lecularly
confirmed COVID-19 at least 14 da( -vaccination (Day
15)

e Health care utilisation (such Qpitalisation, ICU
admission, ventilator use) Ii@b any molecularly

To assess the efficacy of Ad26.COV2.S in the
prevention of SARS-CoV-2 infection in
participants with comorbidities associated
with increased risk of progression to severe
COVID-19, as compared to placebo

s
confirmed COVID-19 atléu days post-vaccination (Day
29)

First occurrence of SI@OV—Z infection (serologically
and/or molecularly,confirmed) in participants with
comorbidities assoetiated with increased risk of progression
to severe COV with onset at least 28 days after
vaccination 29)

To explore the effect of Ad26.COV2.S on
other potential complications of COVID-19
(linked to any respiratory disease and linked
to any molecularly confirmed COVID-19) not
previously described, as compared to placebo

<

e/
e First o@ence of potential complications of COVID-19

Iinked@ny respiratory disease and linked to any
mol ly confirmed COVID-19, with onset at least 14
after vaccination (Day 15)

:S

\ irst occurrence of potential complications of COVID-19
dlinked to any respiratory disease and linked to any
molecularly confirmed COVID-19, with onset at least 28
days after vaccination (Day 29)

To explore the effect of Ad26.CO
cause mortality, as compared

eDeaths occurring at least 14 days after vaccination (Day
15)
eDeaths occurring at least 28 days after vaccination (Day
29)

participants with COVID- relation to risk

of development of i\w-w, protection

induced by Ad26. 'S, and risk of
accelerated qis 3

AN

To evaluate the immuneQ‘&o.se in
1

Assessment of the correlation of humoral immune
responses with emphasis on neutralizing, binding and
functional antibodies, as well as gene transcript profiling
(RNA sequencing), with the risk of COVID-19 and
protection induced by the study vaccine

Ina subx&:ﬁrticipants to further assess

the hu mune response to
Ad26 .S, as compared to placebo

Humoral immunogenicity endpoints:

— Functional and molecular antibody characterisation
including, but not limited to avidity, Fc-mediated viral
clearance, Fc characteristics, Ig subclass, IgG isotype,
antibody glycosylation, and assessment of antibody
repertoire

— Adenovirus neutralisation as measured by VNA

— Analysis of antibodies to S and the receptor- binding

domain (RBD) of the SARS-CoV-2 S protein
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— SARS-CoV-2 neutralisation as measured by virus
neutralisation assay (VNA; wild-type virus and/or
pseudovirion expressing SARS-CoV-2 S protein)

To explore changes in the SARS-CoV-2
genome

Development of SARS-CoV-2 variants

To evaluate patient-reported outcomes
(PROs) in relation to the presence of SARS-
CoV-2 infection and the presence, severity
and duration of COVID- 19 signs and
symptoms in participants who received
Ad26.COV2.S, as compared to placebo

- Presence, severity and duration of COVI S’lgns and
Symptoms;

- Confirmation of SARS-CoV-2 infec@y molecular

testing O

To assess the difference in severity of cases
in participants who received Ad26.COV2.S as
compared to placebo

Reduction in severity of C(@ signs and Symptoms

To assess the impact of pre-existing humoral
immunity against coronaviruses other than
SARS- CoV-2 at baseline on Ad26.COV2.S
vaccine immunogenicity

N

Analysis of antibodie ing to coronaviruses other than

SARS-CoV-2 by EtA

To assess the incidence of co-infection of
COVID- 19 and other respiratory pathogens
and to assess the effect of the vaccine during
such co-infections as well as to estimate the
incidence of other respiratory pathogens
during the study period.

Analysis of | Qrespwatory pathogens panel in the nasal
swabs ¢ during a confirmed COVID-19 episode and
inas nasal swab samples from participants with a
sy mtm infection.

(@)

To examine the degree of frailty in terms of
balance in participants receiving

Ad26.COV2.S vs placebo, the effect of dgoge
of frailty on vaccine efficacy, and the degr

\@ﬁsation of the frailty index as a measure of frailty prior

‘éto vaccination comparing the Ad26.COV2.S vs placebo
group and as a measure to compare cases in the
Ad26.COV2.S vaccine vs placebo group.

of frailty in cases occurring in th
Ad26.COV2.S vs placebo group. b
Notes to the previous tabIe

- Molecularly confirmed
laboratory using a PC

@D 19 is defined as a positive SARS-CoV-2 viral RNA result by a central
ased or other molecular diagnostic test.

- All efficacy analys@ll occur in the per-protocol (PP) analysis set, in seronegative participants unless

otherwise indigated

Efficacy asse‘s ehts and procedures:

An activ

(symp
(e

the statistical analysis plan (SAP).

|IIance of COVID-19 signs and symptoms is in place for all participants. This surveillance
eck) is done through a digital tool referred to as ‘electronic clinical outcome assessment’
rticipants are asked at least twice a week, through this eCOA, if they have experienced any

ptoms or health concerns that could be related to infection with SARS-CoV-2. Participant

fai

to complete the surveillance question upon reminders were contacted by the site.

The criteria for suspected COVID-19 (ie, the triggers to proceed with home-collection of the nasal
swabs on COVID-19 Day 1-2 and to proceed with the COVID-19 Day 3-5 visit) were prespecified as
follows: a positive RT-PCR result for SARS-CoV-2, through a private or public laboratory independent
of the study, whether symptomatic or asymptomatic OR new onset or worsening of any 1 of the
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symptoms from a pre-defined list of symptoms (symptoms from the CDC list and additional
symptoms), which lasts for at least 24 hours, not otherwise explained.

In the event a participant experiences COVID-19-like signs and symptoms meeting pre-specified

criteria for suspected COVID-19, or a participant became aware of a positive RT-PCR test res
SARS-CoV-2 outside the study site context, this triggered swabbing and other specific proced
site had to reach out to the participant at the latest on COVID-19 Day 2 to assess whether
reported signs and symptoms qualified as a suspected COVID-19 episode using prespecifj

several of the prespecified criteria for suspected COVID-19 overlap with vaccine-relat&

investigators' clinical judgement was used to exclude vaccine-related events when a

COVID-19.

Case Definitions

Case Definition for Moderate COVID-19

e A SARS-CoV-2 positive RT-PCR or molecular test result from any avai

O
S
N

for
The

&eria. As

ogenicity,
ssing suspected

respiratory tract sample

(e.g. nasal swab sample, sputum sample, throat swab sample, salifﬁe) or other sample

AND at any time during the course of observation: )

Any 1 of the following new or
worsening signs or symptoms:

Respiratory rate =20 breaths/minute

Abnormal saturation of oxygen (Sp02) but
still >93% on room air at sea level*

Clinical or radiologic evidence of
pheumonia

X

<

OR | Any2

sig ptoms:

e following new or worsening

‘@?238.0°C or >100.4°F)
Heart rate =90 beats/minute

Shaking chills or rigors

Radiologic evidence of deep vein

thrombosis (DVT)

Shortness of breath or difficulbb

"

R

“
-
N
&

<

Sore throat

Malaise as evidenced by 1 or more of
the following**:

- Loss of appetite

- Generally unwell

- Fatigue

- Physical weakness

Headache

Muscle pain (myalgia)

Gastrointestinal symptoms (diarrhea,

vomiting, nausea, abdominal pain)**

New or changing olfactory or taste

disorders

Red or bruised looking feet or toes
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* Sp02 criteria were adjusted according to altitude per the investigator judgement.

** Having 2 or more elements of a symptom (e.g., vomiting and diarrhoea or fatigue and loss of appetite) was counted only as

1 symptom for the case definition. To meet the case definition, a participant had to have at least 2 different symptoms.

Case Definition for Severe/Critical COVID-19 b

- A SARS-CoV-2 positive RT-PCR or molecular test result from any available respiratory mple
(e.g. nasal swab sample, sputum sample, throat swab sample, saliva sample) or othe?si e.

AND any 1 of the following at any time during the course of observation: é

- Clinical signs at rest indicative of severe systemic illness (respiratory rate Z%aths/minute, heart
rate 2125 beats/minute, oxygen saturation (Sp02) <93% on room air at s% *, or partial
pressure of oxygen/fraction of inspired oxygen (PaO2/Fi02) <300 mmHg).

* Sp02 criteria will be adjusted according to altitude per the investigat@dgement.

- Respiratory failure (defined as needing high-flow oxygen, non-inv@e ventilation, mechanical
ventilation, or extracorporeal membrane oxygenation [ECMQO]).

- Evidence of shock (defined as systolic blood pressure <90 n@, diastolic blood pressure <60
mmHg, or requiring vasopressors).

- Significant acute renal, hepatic, or neurologic dysﬂ&@Q

- Admission to the ICU.

- Death. O

Clinical Severity Adjudication Committee: Q

All cases meeting the severe/critical critﬁle adjudicated by the Clinical Severity Adjudication
Committee (CSAC) to determine if the s severe/critical in their judgement.

All potential severe/critical COVIDQ es defined as those cases that meet the severe/critical
definition by scoring of signs an mptoms or meet the moderate endpoint definition with a total of
3 or more signs and/or symp ere assessed independently by the CSAC.

Classification of a case as re/critical by the CSAC is considered definitive. The CSAC independently

Classification of severity VQ ed on the highest degree of severity during the observation period.
evaluates the severitNhe COVID-19 cases in a blinded manner.

Additional informati as provided in the Clinical Severity Adjudication Committee Charter.

L 4
Case Definition ild COVID-19

e
-A SAR; -2”positive RT-PCR or molecular test result from any available respiratory tract sample

(e.g. na ab sample, sputum sample, throat swab sample, saliva sample) or other sample;

A @w time during the course of observation:

S of the following symptoms: fever (=38.0°C or 2100.4°F), sore throat, malaise (loss of appetite,
generally unwell, fatigue, physical weakness), headache, muscle pain (myalgia), gastrointestinal
symptoms, cough, chest congestion, runny nose, wheezing, skin rash, eye irritation or discharge,
chills, new or changing olfactory or taste disorders, red or bruised looking feet or toes, or shaking chills
or rigors.
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A case is considered mild when it meets the above case definition but not the moderate to
severe/critical definition.

US FDA Harmonized Case Definition for COVID-19

If a participant presents with symptoms as those listed by the US FDA harmonized case defini
(Center for Disease Control and Prevention. Symptoms of Coronavirus. %
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html., see pict@low),
the investigator (or designated medically trained clinician) should assess if these are wg@ive of
COVID-19:

- A SARS-CoV-2 positive RT-PCR or molecular test result from any available respir
(e.g. nasal swab sample, sputum sample, throat swab sample, saliva sample

;@ tract sample
ther sample; AND

- COVID-19 symptoms consistent with those defined by the US FDA harmo ase definition at the
time of finalisation of this protocol: fever or chills, cough, shortness of breathjor difficulty breathing,
fatigue, muscle or body aches, headache, new loss of taste or smell, s roat, congestion or runny

nose, nausea or vomiting, diarrhoea.

BOD endpoint k

To evaluate the effect of the vaccine against symptomatic m
mild infections, a BOD endpoint was evaluated based on t
COVID-19, including mild, moderate and severe/critical efinitions, with onset at least 14 days
after vaccination (Day 15) and with onset at least 2 fter vaccination (Day 29). In this study,
the BOD endpoint is defined as taking the value 1 for midd and moderate disease and the value 2 for
severe disease (implicitly assigning a value of 0 f disease [not infected or asymptomatic

arly confirmed COVID-19, including
currence of molecularly confirmed

infection]). Q
Case Definition for Asymptomatic or Undgtﬁtid OVID-19

If a participant does not fulfil the criterig for,suspected COVID-19 based on signs and symptoms.

AND
- has a SARS-CoV-2 positive RT- bw molecular test result from any available respiratory tract
sample (e.g. nasal swab sam{ utum sample, throat swab sample, saliva sample) or other sample

OR
- develops a positivesiologa(non-s protein) test

Then, the participar@onsidered to have experienced asymptomatic or undetected COVID-19.

SARS-CoV-2 %rgnk/ersion Assessment:
chJe

An immungl st for SARS-CoV-2 seroconversion (ELISA and/or SARS-CoV-2 immunoglobulin
assay) b Nn SARS-CoV-2 N protein will be performed to identify cases of asymptomatic infection
oh sam tained at Day 1 (pre-vaccination), Day 29, Day 71, 6 months, and 1 year after

réfw

vacgci .
gy assessments:

Participants with suspected COVID-19 self-collected a nasal swab at home on the Day of symptom’s
onset or the following day (Day 1-2). Another nasal swab was taken on Day 3-5 by a health care
professional during site visit. The nasal swabs could also be collected at hospital or other location, if
needed. Nasal swabs were then self-collected once every 2 days (by the participant at home). Saliva
samples were collected by the participant on COVID-19 Day 3-5 and then once every 2 days if
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participants met the protocol prespecified criteria for suspected COVID-19 on COVID-19 Day 1-2 and
COVID-19 Day 3-5 (as assessed during Part 1 of the COVID-19 Day 3-5 visit). Nasal samples were
collected with a foam tip mid-turbinate swab. The saliva samples were collected with the
OMNIgeneOral RNA/DNA device.

Virological confirmation of the endpoint cases and viral shedding assessment: b

Nasal swabs were used to detect and/or quantify SARS-CoV-2. Exploratory quantification O@SARS-
CoV-2 viral load in saliva samples could also be performed. Nasal swabs were tested at entral
laboratory. All nasal swabs were also tested by a local laboratory for case manageme ,\§ central
laboratory results are not be available in real time. In case a SARS-CoV-2 local RT; est is not
available, the RT-PCR on swab sample will be performed centrally. Sites have to molecular (PCR)
diagnostic test from Tier-1 and Tier-2 list of assays, all with FDA EUA, as pred ed by the COVID-19
vaccine taskforce (formerly operation warp speed). Confirmation testing wa by a central lab at
Washington University, using the Tier-1 Abbott Realtime SARS-CoV-2 RT- ssay. The Abbott
m2000 qualitative PCR received EUA and uses a dual target strategy t%ct stretches in the RdRp
and in the N genes. An unrelated RNA sequence is spiked as internal proc€ssing control. All sites in
South Africa used BARC as local central lab for testing. é

Gene sequencing:
Sequencing of all cases samples is ongoing, in order to de %h are the infectious strains,
particularly in South Africa and Brazil because of the cir ion of variants of concern during the study

period. Nasal swab specimens from SARS-CoV-2 RTRC firmed cases were used for sequence
analysis. One sample per subject, taken as close as posSible to the onset of symptoms, was selected
when SARS-CoV-2 viral load was >200 copies/m xt-generation sequencing was performed using
the Swift Biosciences SNAP Version 2.0, perfor the Virology Laboratory of the University of

Washington. The SARS-CoV-2 Wuhan-Hu1l varidgt including the D614G mutation is taken as the
reference sequence. Only S gene informamvas considered, and whole viral genome sequences have
not yet been analysed.

Efficacy evaluations b
The sample size has bﬁtr;gered by the total number of cases TNE. The assumptions were VE of

60%, Null VE value% 0, randomisation ratio of 1:1, one-sided 2.5% alpha and 90% statistical
power employingﬁ quential probability ratio test [SPRT] to perform a fully sequential design

Sample size

analysis. Thatal to’a target number of events (TNE) of 154.

The applican@ormed a relevant change in the third protocol amendment and the total sample size

was decr \from 60,000 participants to 40,000. The applicant’s rationale was based in that the

COVID i nce was underestimated at the moment of the trial design, and that the attack rates were

actua her. Thus, statistical calculations supported the decision to randomise 40.000 patients to
tal minimum TNE of 154.

Randomisation

Central randomisation was implemented in this study. Participants were randomly assigned to 1 of 2
vaccination groups (active vaccine [Group 1] versus placebo [Group 2]). This was based on a
computer-generated randomisation schedule. The randomisation was balanced by using randomly
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permuted blocks and was stratified by vaccination unit, age group, and absence/presence of
comorbidities that are or might be associated with an increased risk of progression to severe COVID-
19.

The randomisation system was used to control the age distribution of participants in the trial; in particular
the age ranges of 218 to <40 and 240 to <60 years can be closed separately for further rand tion
in order to obtain a distribution of approximately 20% and 50% for these age ranges, respeChi , and
to have a minimum of approximately 30% of the population to be =60 years.

Blinding (masking) {
QO

Blinding will be guaranteed by the preparation of the study vaccine by an unbfiRdetpharmacist or other
qualified study-site personnel with primary responsibility for study vaccine % tion and dispensing,
and by the administration of vaccine in a masked syringe by a blinded stu@ccine administrator.

Data that may potentially unblind the study vaccine assignment (i.e. im genicity data, study vaccine
accountability data, study vaccine allocation, biomarker, or other spegific laboratory data) will be handled

with special care to ensure that the integrity of the blind is m ined and the potential for bias is
minimised. This can include making special provisions, such a @egating the data in question from
view by the investigators, clinical team, or others as appro until the time of database lock and
unblinding.

Investigators may receive requests to unblind study pa v‘@ ants who become eligible to receive an
authorised/licensed COVID-19 vaccine if/when these&ﬁnme available. In these cases, the investigator
will discuss with the participant available options ramifications. If the participant is eligible for an
authorised/licensed vaccine according to local i sation guidelines or recommendation and if the
participant wishes to proceed with the unblin , the investigator will follow the unblinding procedures

as described in the protocol. &
Statistical methods 0

Overall statistical design

This is a fully sequential trial@ch the statistical boundaries were based on a truncated sequential
probability ratio test (SPR 0 co-primary endpoints were predefined based on the case definition
with onset of at least,14- a”Rd 28-days post-vaccination, in the per protocol population set at an overall

2.5% one-sided alphiNI.

The trial positive s predefined for a simultaneously superiority for the two-coprimary endpoints
against the nm@of 30% VE, with both point estimates >50% VE, and =5 cases in the placebo

arm.
4

Vaccine Xy = 100 x (1-ratio of incidence vaccine/placebo)%
The s@mal monitoring for efficacy started once:

the following criteria were met for cases of onset at least 28 days after vaccination: (a) =6
cases for the >60years age, (b) 242 cases moderate to severe/critical, (c) =5 cases
severe/critical, and assessed weekly

AND

e pre-specified non-efficacy boundaries were met OR 154 cases with onset 28 days after
vaccination
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Also, the analysis might be triggered in case non-efficacy boundary was met OR the harm boundary
was crossed.

Multiplicity for secondary endpoints

The evaluation of secondary endpoints was adjusted for multiple testing of multiple endpoints@g a

graphical approach, Bretz et al 2009) and potential stopping at an interim analysis evaluati ugh

a Pocock boundary using Wang-Tsiatis with Delta=0.5. Since no interim analysis was perf r@, the

statistical hypothesis testing scheme started at the primary analysis. The associated a.lx vels and
h

confirmatory endpoints are listed in the following Table. For all displays in the body report, an
adjusted 95% CI is shown when a statistical hypothesis was evaluated to control t e positive
rate. Otherwise data are summarised descriptively, using a 95% CI. Q

LEFPE02: Listing of Alpha Levels Used and Split at the Analysis Timepoints: Per Protocol Set (Study% C31518COV3001)

Total Number o ber of cases in Information
Endpoint i Timing of the analysis cases e vaccine group  Alpha level' fraction

Primary endpoint with onset at least 14 days after vaccination” Primary Analysis 45—1@ 116 0.05%* .

Primary endpoint with onset at least 28 davs after vaccination” Primary Analysis 259 66 0.05%* 1681818

All symptomatic infections (BOD) with onset at least 14 days after vaccination Primary Analysis 468 117 0.05%* .

All symptomatic infections (BOD) with onset at least 28 days after vaccination Primary Analysis 261 66 0.023000%*

All severe cases with onset at least 14 days after vaccination Primary Analysis Q 14 0.023000%*

All severe cases with onset at least 28 days after vaccination Primary Analysis 3 5 0.012500%*

All cases requiring medical intervention with onset at least 14 days after vaccination Primary Analysis 0 2 0.05

All cases requiring medical intervention with onset at least 28 days after vaccination Primary Analysis 5 0 0.05

All other endpoints Primary Analysis 0.05

Used for the calculation of the (adjusted) (1-Alpha)x100% confidence intervals.
“ Same alpha used for non-confirmed cases.

The adjusted CT mmpl ts type [ emror control for multiple testing and is presented upon meeting thempmespSgified testing conditions (** indicates adjusted).

[LEFPEO2 RTF] [VAC31518'WVAC31518COV @

BR_IA_PRIMARY'RE_TA PRIMARY'PROD'\LEFFE02.5AS] 23JAN2021, 09:45

Populations for Analysis Sets
For purposes of analysis, the following populati Q defined:

- Full Analysis Set (FAS): All randomisedsyparticipants with a documented study vaccine
administration, regardless of the occurre of protocol deviations and serostatus at enrolment.
Analyses of safety will be performed on &ejAS. Vaccine efficacy analyses can be repeated using the

FAS. &

- Per-protocol Efficacy (PP ulation: Participants in the FAS who receive study vaccine and
who are seronegative at the ti vaccination and who have no other major protocol deviations that
were judged to possibly impﬁt e efficacy of the vaccine. The PA of VE will be based on the PP
population. The PP will be ain analysis population for efficacy analyses.

The following variabl re refevant for in/exclusion of analyses:

-Ifa partic@is seropositive at baseline, the participant is excluded from the PP set. In case
the test result.is@ing or unknown the participant is considered as seronegative for analysis

purposes.
L 4
%sitive (PCR+) or negative (PCR-) at baseline: a sample for SARS-CoV-2 infection at
baseline lected for each participant. For participants with a positive SARS-CoV-2 infection during
the st@ is sample is tested. If a participant was analysed PCR+ at baseline, the participant is
ex from the PP set.
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Results

Participant flow

A total of 44,325 participants were randomised to the Ad26.COV2.S vaccine arm (n=22,174) bthe
placebo arm (n=22,151) to the placebo arm. The proportion of subjects randomised and n
vaccinated was very low and balanced between arms (1.3% vs 1.2% in the Ad26.COV2. lleacebo
arms respectively). A total of 43,783 randomised participants received the study vaccft %,895 and
21,888 in the Ad26.COV2.S vs placebo arms). This cohort constitutes the Full Analy&e (FAS). Of
the participants in the FAS, 19,630 (89.7%) and 19,691 (90.0%) were included in Per Protocol
Efficacy Set (PP), respectively in the Ad26.COV2.S vs placebo arms (total of

A total of 4462 participants were eliminated from the PP. Baseline seroposi Mr SARS-CoV-2 was
the main reason for elimination from the PP set (n=4217) and/or being PGR ppsitive at the time of
vaccination the second reason (n=238). Other reasons were major pro eviations (evaluated to
possibly impact efficacy, on inclusion/exclusion criteria, or received wrong’treatment, or received a
disallowed concomitant medication). Reasons for elimination from HQPP were balanced across groups.

In the FAS, 54.6% of participants had a follow-up of at least 2 s after vaccination (calculated as
8 weeks) in both arms (in the PP, respectively 54.6% and 54. d26.COV2.S vs placebo arms), at
the time of this primary analysis. The median follow-up tinde dftefr vaccination was 58.0 days in both
arms, in both the FAS and the PP. O

In the FAS, 1080 (4.9%) and 1177 (5.4%) participants Were unblinded respectively in the vaccine and
placebo arms, up to the cut-off date of 22 JanuarQZl. The percentage of unblinding is balanced
across arms. Unblinding were all due to reque unblinded by participants who became eligible to
receive an authorised/licensed COVID-19 vacaﬁno unblinding for safety concern). Following
emergency use authorisation of COVID-19¢accines in December, participants were offered the
possibility to have access to the vaccine§ if they were part of the risk groups for which the vaccine was
recommended (it was essentially in t% . Participants that were unblinded for this purpose
remained under follow up in the s@ ata collected up to unblinding are included in the analysis
described in this report.

Very few subjects terminate§ participation prematurely at the time of data cut-off point for the
primary analysis (in the F [0.2%] vs 96 [0.4%] and in the PP: 41 [0.2%] vs 89 [0.5%] in the
Ad26.COV2.S vs placebo a respectively). The main reason for termination was withdrawal by
subject (in the FAS: ?N.Z%] vs 66 [0.3%] and in the PP 30 [0.2%] vs 62 [0.3%] in the
Ad26.COV2.S vs pl arms respectively). The proportion of premature termination was slightly

higher in the pIa@vs vaccination arm.
L 4

Recrui hwé}

Date itiated: 21 September 2020 (Date first participant signed informed consent)
Da y completed: Not applicable, the study is ongoing.

Date of data cutoff: 22 January 2021 (Date of last observation recorded as part of the database for
primary analysis).
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Conduct of the study

There were 3 amendments to the protocol. The first amendment (15 September 2020) was adopted
before any study-related procedures had begun and mainly implemented the selected dose level of
5x1010 vp for Ad26.COV2.S based on data from the FIH study VAC31518C0OV1001. The seco
amendment (29 October 2020) included the following changes: clarification that all participan t
have an RT-PCR positive finding for SARS-CoV-2, even if asymptomatic, will be followed un re are
2 consecutive negative PCRs, correction of errors and minor editorial changes. The thi.rd% dment
(14 December 2020) included the main following changes: The occurrence of molecul \ nfirmed,
moderate to severe/critical COVID-19, with onset at least 28 days postvaccination &dded as a co-
primary endpoint in addition to the current primary endpoint counting as of 14 da st-vaccination.
The applicable secondary and exploratory endpoints were updated similarly téwalsoNinclude COVID-19
cases with onset at least 28 days post-vaccination. In addition, the total sa e size was reduced from
60,000 to approximately 40,000 participants. The protocol is further amer@to change the conditions
for monitoring whether efficacy greater than 30% is achieved using th ntial monitoring
algorithm. Furthermore, additional secondary and exploratory objective d endpoints were added.

Baseline data

FAS:

Demographic and Baseline Characteristics Qq

The main region was Northern America (United Stat&éi.l% of subjects in both groups), followed by
Latin America (Brazil, Chile, Argentina, Colombia, , Mexico: 40.9% of subjects in both groups).
There was a substantial representation of Sou frica (15.0% in both groups). Latin American
subjects mainly originated from Brazil (16.6% lombia (9.7%) and Argentina (6.8%).

Approximately a fifth of the participants &Jrontline essential workers (6.9% vs. 7.0%) or health
care professionals (13.0% vs. 12.8%) were only few long-term care residents: 0.3% (n=63) vs.
0.4% (n=85) in respective group 0

A total of 9.6% of the participan sbw SARS-CoV-2 seropositive at baseline (9.8% vs 9.4% in
respective arms). These partici @ s were excluded from the PP set. Data on serostatus was missing in

637 vaccinees vs 625 placebtysubjects. SARS-CoV-2 seroprevalence was highest in South Africa region
(23.8% vs. 22.9%), foIon Latin America (10.6% vs. 10.0%), and Northern America (4.4% vs.
4.3%). Seroprevaleneg variethacross countries from Latin America (for the most represented
countries: Argentin%/o vs. 5.6%, Brazil: 6.0% vs. 6.0%, Colombia: 12.4% vs. 11.4%).

In the FAS, mea@g was 50.7 years (median 52.0 years) in both groups, with a range of 18;100
years and 18; rs respectively in the Ad26.COV2.S group vs the placebo group. Of the FAS
participants, 83.5% were =60 years in both groups (23.9% vs. 24.5% were 60-69 years, 8.6% vs.
8.1% wel 79 years, 1.0% vs. 1.0% were =80 years in the Ad26.COV2.S group vs the placebo
group). roportion of participants =65 years was 19.5% (n=4259) and 19.7% (n=4302), and the
propo of participants 275 years was 3.7% (n=809) and 3.3% (n=732), respectively in the

V2.S group vs the placebo group.

Theproportion of females was 44.9% vs 45.2% in the vaccine vs the placebo arm.

Overweight (BMI 25 - <30 kg/m2) and obese (BMI >30 kg/m?2) individuals were well represented in
the trial, with 37.6% vs 38.6% of the participants being overweight, and 28.6% vs. 28.4% being
obese in respective arms. At least one comorbidity was present at baseline for 40.8% of the
participants in both groups (29.0% vs. 28.6% had one comorbidity, 8.7% vs. 8.9% had two
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comorbidities, and 3.1% vs. 3.3% had 3 or more comorbidities). Obesity (28.7% vs. 28.4%) was the
most represented comorbidity, followed by hypertension (10.2% vs. 10.5%) and type 2 diabetes
mellitus (7.3% vs. 7.3%). Other comorbidities present in more than 1% of the subjects were: asthma,
COPD, and serious heart conditions. Of the FAS, 2.7% vs 2.8% of the participants were HIV infected,
in the vaccine vs the placebo arm. The HIV infection status is unknown for 59.2% in both armshIn the
FAS, 0.2% of the subjects in both groups present an immunodeficiency condition (43 vs. 36 6
participants in respective groups), <0.1% present secondary immunodeficiency (7 vs. 3), (@
present malignant neoplasm (112 vs. 114), and 0.5% present chronic kidney disease,(l%. 118)

(Source: TSIMHO1). {\

ﬂ O

Participants who were SARS-CoV-2 seropositive at baseline were excluded frofmithe*PP set.

The main region was Northern America (United States: 46.8% and 46.6%% ective groups),
followed by Latin America (Brazil, Chile, Argentina, Colombia, Peru, Mexico™40.6% and 40.7% of
subjects in respective groups). There was a substantial representation %uthern Africa (12.6% and
12.7% in respective groups). Latin American subjects mainly origir@d from Brazil (17.3%) Colombia
2125 (9.5%) and Argentina (7.2%).

Data on the profession of participants and the number of Ion@v care residents was not provided for

the PP.

In the PP, mean age was 51.1 and 51.2 years in respec@%ups (median 52.0 years and 53.0 years
respectively), with a range of 18;100 years and 18;9 s respectively in the Ad26.COV2.S group vs
the placebo group. Of the PP participants, 34.6% were =60 years in both groups (24.6% vs. 25.1%
were 60-69 years, 9.0% vs. 8.4% were 70-79 yeéand 1.0% vs 1.0% were =80 years, in the
Ad26.COV2.S group vs the placebo group).

The proportion of participants =65 years &720.3% (n=3984) and 20.4% (n=4018), and the
proportion of participants =75 years wag 3.8% (n=755) and 3.5% (n=693), respectively in the

Ad26.COV2.S group vs the placebo g@
The proportion of females was 44.s 44.6% in the vaccine vs the placebo arm.

Overweight (BMI 25 - <30 kg nd obese (BMI 230 kg/m2) individuals were well represented in
the trial, with 38.1% vs 39.1%, of the participants being overweight, and 27.6% vs. 27.5% being
obese in respective arms. ast one comorbidity was present at baseline for 39.9% vs. 40.0% of the

participants in respective growps (28.2% vs. 28.0% had one comorbidity, 8.5% vs. 8.8% had two
comorbidities, and o Vs. 3.2% had 3 or more comorbidities). Obesity (27.6% vs. 27.5%) was the
most represented bidity, followed by hypertension (10.2% vs. 10.3%) and type 2 diabetes
mellitus (7.2% 7.2%). Other comorbidities present in more than 1% of the subjects were: asthma
(1.3%), COP (}0%), and serious heart conditions (2.4%). Of the FAS, 2.4% vs 2.5% of the
participa {. HIV infected, in the vaccine vs the placebo arm.

Ag ution was roughly similar between South African and Latin America regions, but

/median age and the proportion of elderly subjects were higher in the US. The proportion of
subjects =65 years is not presented for the PP. The most frequent comorbidities were the same across
regions, although frequencies were slightly different. HIV infection was more frequent in South Africa.

Concomitant therapies

Antipyretics were recommended post-vaccination for symptom relief as needed. Prophylactic
antipyretic use was not encouraged. Analgesics/antipyretics were used by 1,128 (5.2%) participants in
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the Ad26.COV2.S group and 365 (1.7%) participants in the placebo group up to 7 days post-
vaccination. The most frequently used analgesics/antipyretics were paracetamol, metamizole sodium,
and ibuprofen with a frequency that was higher in participants in the Ad26.COV2.S group, compared to
participants in the placebo group. Concomitant medications of special interest (i.e.
analgesics/antipyretics and corticosteroids) were used by less than 6% of participants in both 6ps.

Numbers analysed @
4

Refer to subject’s participant flow. {

Extent of exposure Q
The study was staggered. S}

o A8 P W 2 0 o P
s A " " @ S
“}sﬁ d)etﬂ" s"#‘ -ﬂ"\d‘ 0%0“" ‘pv"" s 9"?: §és

& =18 to <60 years
tage 12 | Without comorbidities

=18 to <60 years
Comorbidities
allowed

Stage 1b

Stage 2a

Stage 2b

[ | October 2020 I Vovember 2020 [ Mecember 2020 | January 2021 ]
I:I Vaccination phase

Faollow up phase
Note: planned sample size was overall 40,000 for the study and approxima 2000 subjects were enrolled in Stage 1a and 2a

Figure 10: Schematic overview of th Iment across the study stages.
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Adapted from GSIDS01
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Figure 11: Kaplan-Meier Curves of Time on Study by Age and Comorbidities; Per Protocol
Analysis Set (VAC31518C0OV3001)

Outcomes and estimation

Co-primary and key Secondary Vaccine Efficacy Results. b

The summaries of VE against molecularly confirmed COVID-19 with onset 14 days and s, and 1
day after vaccination are presented in the below tables. ¢

Cases with an onset at least Day 14: {

For the primary endpoint ‘moderate to severe/critical COVID-19’ with an onse@Qnd Day 14, there
were 116 vs 348 cases in the vaccine vs the placebo group, corresponding tg( .9% efficacy
(Adjusted 95% CI: 59.03; 73.40). The lower limit (LL) of the CI of 59% wa above the pre-
specified limit of 30%. Therefore the primary objective was met for this int. It is noted that of
the 116 vs. 348 cases with an onset beyond Day 14, 66 vs. 193 cases @red beyond Day 28 (hence
nearly half occurred in the period 15-28 days, i.e. 50 vs. 155).

‘Symptomatic COVID-19’ cases (of any severity) were classified @ther mild, or moderate or

severe/critical (per protocol definitions). There were respecti 17 and 351 cases of symptomatic
COVID-19 cases, of which 1 and 3 were mild and 116 vs. the primary endpoint case definition
(i.e. were classified as moderate or severe/critical). As t st majority of symptomatic COVID-19

cases were captured by the primary endpoint definitx level of efficacy against ‘symptomatic
COVID-19’ of any severity was the same (66.9% [95% @I: 59.07; 73.37]) as efficacy against the

primary endpoint. O

The level efficacy against COVID-19 of any se@ was consistent by using the US FDA Harmonized
COVID-19 cases definition (67.2% [95% Cl: 59.32; 73.67], based on 114 vs. 345 cases). Again, this
shows that vast majority of symptomati -19 illness cases were captured by the primary

endpoint definition. 0
Cases with an onset at least Day %
For the primary endpoint ‘mod 0 severe/critical COVID-19’ with an onset beyond Day 28, there
were 66 vs 193 cases in the% e vs the placebo group, corresponding to a 66.1% efficacy
(Adjusted 95% CI: 55.01; ). The lower limit (LL) of the CI of 55% was well above the pre-
specified limit of 30%. The re, the primary objective was met for this endpoint.

There were respecti@f; and 195 cases of ‘symptomatic COVID-19’, of which 0 and 2 were mild and
66 vs. 193 met t ary endpoint case definition (i.e. were classified as moderate or
severe/criticaly the vast majority of symptomatic COVID-19 cases were captured by the primary
endpoint defi h, the level of efficacy against ‘symptomatic COVID-19’ of any severity was the nearly
the sam (GK o [95% CI: 55.50; 75.05]) as efficacy against the primary endpoint. The level efficacy

against -19 of any severity was consistent by using the US FDA Harmonized COVID-19 cases
defini 6.7% [95% CI: 55.63; 75.23]). The number of cases was 65 vs. 193.

,156 participants with baseline SARS-CoV-2 seropositivity including non-centrally confirmed
cases, 7 COVID-19 cases were reported PCR positive from any source, of which one was confirmed by
the central laboratory.
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Table 12: Summary of Vaccine Efficacy Against COV. With Onset at Least 14 Days After Vaccination; Per Protocol Set (Study
VAC31518C0OV3001)
N
Ad26 5e10 v, * Placebo
/Person- (N)/Person-
#Cases \ ears #Cases Years VE 95% CI Adjusted 95% CI

Analysis set: Per protocol set (19630) (19691)

Risk set? O (19514) (19544)

Primary endpoint

Moderate and severe/critical
COVID-19 &Q 3116.57 348 3096.12 66.9% (59.03; 73.40)
Age 18-59 years (25 2106.82 260 2094.97 63.7% (53.87; 71.58)
Age >=60 years 0 1 1009.75 88 1001.15 76.3% (61.58; 86.04)
Secondary endpoints b
Any symptomatic COVID-19
severity 117 3116.46 351 3095.92 66.9% (59.07; 73.37)
Mild { 1 3116.46 3 3095.92
Moderate 102 3116.57 288 3096.12 64.8% (55.75; 72.21)
Severe/critical 14 3125.05 60 3122.03 76.7% (54.56; 89.09)
All symptomatic COVID%19 (BOD)® 117 3116.46 351 3095.92 68.1% (60.26; 74.32)
Age 18-59 years@ 95 2106.82 260 2094.97 65.8% (56.22; 73.10)
Age >=60 yea 22 1009.64 91 1000.95 74.5% (57.91; 84.33)
Req. Medical jntervention® 2 3125.92 8 3126.10 75.0% (-25.28; 97.41)
Supplement@dpoints
: ® y .
Primar: e& t including non-
confir ses 173 3113.88 509 3089.06 66.3% (59.86; 71.79)
US FD monized COVID-19
ca IS 114 3116.60 345 3096.30 67.2% (59.32; 73.67)
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Table 13: Summary of Vaccine Efficacy Against COV. With Onset at Least 28 Days After Vaccination; Per Protocol Set (Study
VAC31518C0OV3001)
PN 4
Ad26 5810 Vp Placebo
O N)/Person- (N)/Person-
#Cases\\ Years #Cases Years VE 95% CI Adjusted 95% CI
Analysis set: Per protocol set (19630) (19691)
Risk set® O (19306) (19178)
Primary endpoint
Moderate and severe/critical COVID-19 66 3102.00 193 3070.65 66.1% (55.01; 74.80)
Age 18-59 years &/ 52 2097.60 152 2077.01 66.1% (53.30; 75.77)
Age >=60 years (J 14 1004.39 41 993.64 66.2% (36.74; 82.99)
Secondary endpoints 0
All SARS-CoV 2 infections b 71 3101.59 214 3069.58 67.2% (56.86; 75.26)
Any symptomatic COVID-19 s 66 3102.00 195 3070.53 66.5% (55.50; 75.05)
Mild 6 0 3102.00 2 3070.53
Moderate { 61 3102.00 159 3070.65 62.0% (48.68; 72.21)
Severe/critical 5 3106.15 34 3082.58 85.4% (54.15; 96.90)
Asymptomatic/Undetec RS-CoV-2
infections® 5 3101.59 19 3069.58 74.0% (27.89; 92.40)
All symptomatic CC@ (BOD)P 66 3102.00 195 3070.53 69.0% (56.68; 77.64)
Age 18-59 ye 52 2097.60 152 2077.01 69.3% (57.42; 77.68)
Age >=60ye§ 14 1004.39 43 993.52 67.9% (38.17; 82.77)
Req. Medical & ntion? 0 3106.43 5 3084.42
Supple e’ ndpoints
Primar '%oint including non-confirmed
cases 113 3100.26 324 3065.86 65.5% (57.15; 72.41)
us @ﬂrmonized COVID-19 cases 65 3102.02 193 3070.58 66.7% (55.63; 75.23)
e ted CI implements type I error control for multiple testing and is presented upon meeting the prespecified testing conditions.

than 6 cases are observed for an endpoint then the VE will not be shown.
aThewisk set are all subjects of the Per Protocol Set excluding subjects that had a positive PCR test between day 1 and day 28.
PBOD: Burden Of Disease is a weighted version of the mild, moderate, and severe/critical vaccine efficacies.
¢ A manual review of the reported asymptomatic infections revealed that some of the participants who were listed as asymptomatic had symptoms suggestive of COVID-19.
dMedical intervention is defined as hospitalisation, ICU admission, mechanical ventilation, ECMO linked to objective measures as decreased oxygenation, X-ray or CT findings, and as reported by the MRU
form.

NE: Not Evaluable
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Vaccine Efficacy in Participants who were SARS-CoV-2 seropositive at baseline:

Of 4,156 participants with baseline SARS-CoV-2 seropositivity, 7 COVID-19 cases with onset at least
14 days after vaccination were reported PCR positive from any source, of which one was confirmed by

the central laboratory
Onset of Protection Against Molecularly Confirmed Moderate to Severe/Critical COVID-19: b

The cumulative incidence of molecularly confirmed moderate to severe/critical COVID-19, ag!,wwh
onset at least 1 day after vaccination is presented in

Figure 13. The cumulative incidences with onset at least 14 days and 28 days aft |nat|on were
also provided. Vaccine efficacy against molecularly confirmed moderate to sever al COVID-19
cases over time is presented in Figure 14.

The cumulative incidence of molecularly confirmed moderate to severe/cr VID 19 cases shows
that the curves for the placebo and vaccinated groups start to separate 14 suggesting that the
onset of protection is at that time.

The applicant also presented a plot modelling the difference betwe&he curves. This plot suggests
that protection is starting to establish around Day 14 up to Day @5, presumably related to
maturation of functional immune responses and then stabilis to Day 56. The figure includes CI,
which show that the uncertainty around the point estimate high (due to small numbers) for
adequate interpretation after 56 days. (i

3 -
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T
b=t 29
o
1=
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I
=1 -
g 1
3
Q L (s
0
T T T T T T T T T T T T T T T T T T
] 7 14 08 35 42 49 56 63 70 77 84 91 98 105 112 119 126
{ Time to first occurrence (in Days since vaccination)
Participants at risk
Ad26 5¢10 vp 19744 19725 1 15642 19612 19578 18541 14000 10030 7831 3008 1468 713 484 483 482 142 3 ]
Placebo 1882 04 19745719652 10579 19488 18411 14814 10823 7740 3876 1439 708 485 482 480 133 27 0
Number of cases
Ad26 5e10 vp 0 0 76 26 126 151 168 178 184 188 189 181 181 182 183 183 183 183 183
Placebo 22 81 1688 237 299 3 387 407 416 423 425 430 432 432 432 432 432 432
L 4
N Ad26 5e10 vp Placebo
N

Baseline seronegativify andteropositivity are based on the serological test at baseline.
Severe/critic s e Marked on the graph.
Adapted ﬁ\:+n [GEFPE03_B.RTF] [VAC31518WAC31518COV3I001'DER _1A_PRIMARY'RE_IA PRIMARY \PRODNVGEFPEO3_B.SAS] 23JAN2021, 13:08

Figur T Cumulative Incidence of Molecularly Confirmed Moderate to Severe/Critical
C Cases with Onset at Least 1 Day after Vaccination, Full Analysis Set (Study
18C0OV3001)
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Figure 13: Vaccine Efficacy Over Time of Molecularly Conflrmed rate to Severe/Critical
COVID-19 Cases, Full Analysis Set (Seronegative) (Study V. zl COV3001)

Secondary endpoints

-Vaccine Efficacy Against Molecularly Confirmed Severe/Cr/t/c‘: %VID -19
et

More than 23 molecularly confirmed severe/critical (adjudféated) endpoints cases were observed;
therefore, the statistical hypothesis testing for VE a@olecularly confirmed severe/critical COVID-

19 was performed. Results are presented in in the bel ables. Cases that could not be adjudicated
(such as severe cases that occurred after the cutﬁte for adjudication, i.e. 19 January 2021) are
included in the primary analysis but not includb vere/critical cases.

Severe cases with an onset at least Day 1

Of the 116 vs. 348 moderate to severe/ COVID 19 primary endpoint cases with an onset at least
14 days after vaccination, 14 (12% 17%) were classified as severe/critical (further referred to
as severe). Severe disease was a pre ﬁed inferential endpoint. The point estimate of VE against
severe disease was 76.7% (AdJUS 5% CI: 54.56; 89.09). The lower limit of the 95% CI of 55%
was well above 30% (the pres ed LL was only 0%).

Severe cases with an onse {east Day 28:
te

Of the 66 vs. 193 mogdera severe/critical COVID-19 primary endpoint cases with an onset at least
28 days after vaccin &5 (8%) vs. 34 (18%) were classified as severe/critical (further referred to as
severe disease). VE%'st severe disease was estimated at 85.4% (Adjusted 95% CI: 54.15; 96.90).
The lower limit o@CI 95% of 54% was well above 30% (the prespecified LL was only 0%).

A/gor/thm/c I@?etat/on of the Severe/Critical Case Definition:

Cases w sified as ‘severe/critical’ based on clinical assessment by the clinical severity
adjudi committee. This classification was used in the analyses. Cases were also classified as
's tical’ based on a programmed, algorithmic interpretation of the protocol definition (using

signs, MA-COV, and SAE forms without clinical assessment).

Less cases were classified as severe by the adjudication committee compared to the algorithmic
definition (in the FAS, 42 vs. 65 for cases <Day 14, 35 vs. 61 for cases Day 15 to Day 28, 39 vs. 55
for >Day 28).
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Table 14: Number of Moderate and Severe/Critical COVID-19 Cases Adjudicated; Full
Analysis Set (Study VAC31518C0OV3001) (Source: Table 17 CSR).

Molecularly Confirmed Non-centrally Confirmed
cases cases
#cases
# cases programming  # cases prﬁ@
N adjudicated based adjudicated
. Analysis Set: Full analysis set 827 %K/
&

. <= Day 14 N\
Moderate 173 150 25 {
Severe/Critical 42 65 7

. Day 15-28
Moderate 161 135 &;ﬂ 25
Severe/Critical 35 0 9 11

. Day >28 @

Moderate 205 1 92 82
Severe/Critical 39 19 22

Severity for ‘cases adjudicated’ is based on clinical assessment by the clinical seVe adjudication committee outlined per the
protocol and SAP. Severity for ‘cases programming based’ is based on the pro ed, algorithmic interpretation of the protocol

definition following the algorithm outlined in the SAP.

A sensitivity analysis was performed, using the ‘algori interpretation’ (for severe case with onset
at least 14 days and at least 28 days), and generated overall consistent results compared to the
‘adjudication definition’. With the algorithmic defi@n, efficacy point estimates were also slightly
higher for severe compared to moderate disea@ut the discrepancy between estimates is lower.

Onset of protection against molecularly cOrfirmed severe/critical COVID-19:

The cumulative incidence curves for s QOVID—19 start to separate at Day 7, suggesting that
protection may be established earlie rithe severe cases. The plot modelling is still to be interpreted
with caution and it is thus difficultnclude if protection is evolving differently over time for severe
compared to moderate cases.
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Baseline seronegativity and seropositivity are based on the serological test at baseline.

BOD: Burden Of Disease is based on any molecularly confirmed symptomatic cases.
Adapted from [GEFBO03_B RTF] [VAC31518'WAC31518C0OV3I001I'DBR_IA Y RE_I4A PRIMARY'PRODVGEFBO03_B SAS] 23JAN2021, 19:49

Figure 14: Cumulative Incidence of Molecularly Con d Severe/Critical COVID-19 with
Onset at Least 1 Day After Vaccination; Full Analy, t (Study VAC31518C0V3001)

- Vaccine efficacy against asymptomatic or undetgi SARS-CoV-2 infection:

The applicant provided an additional interim a&is of the asymptomatic cases based on Day 71
serology results (CSR Addendum) with umﬁej data for participants who had completed their Day 71
visit up to and including 22 January 202 (serology results cutoff 8 February 2021). Since the
supplemental analyses are based on er number of N serology results, they supersede the results
presented in the interim CSR (see .

At the time of the primary anal 65 participants had their Day 71 samples available, which is only
about 2% of the FAS seronegativV€ (n=39,548). This update is based on 2,892 participants with Day 71
serology results, which is the FAS seronegative and 19% of the number of samples required for
the confirmatory ana sisg)e ‘asymptomatic or undetected’ endpoint (which will only be performed
when 15,000 participants have reached the Day 71 visit).

\

Per protocol, an % omatic or undetected SARS-CoV-2 infection’ case is ascertained based on

seroconversiofi antibodies or based on positive PCR results, in a participant who did not fulfill the
criteria for.s pected COVID-19 based on signs and symptoms.

The algo in the Statistical Analysis Plan (SAP) identified asymptomatic participants as those who
had n toms on the day preceding, the day of, or any time after a positive RT-PCR test. A
sensi analysis was done removing from the case definition the participants who presented

s at any time since screening.

Asymptomatic SARS-CoV-2 Infection cases with an onset Day 1 - Day 29:

Respectively 159 and 182 cases were classified as asymptomatic/undetected SARS-CoV-2 infections
over the period Day 1 - Day 29, in the vaccine vs. placebo group (FAS seronegative population). This
leads to an efficacy point estimate of 12.5% (inconclusive). Respectively 153 and 175 cases who
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seroconverted for SARS-COV-2 were detected on that period (serology risk set of participants with a
non-S protein result available on Day 29), for an efficacy of 13.1% (inconclusive).

Asymptomatic SARS-CoV-2 Infection cases with an onset beyond Day 28:

There are 22 vs. 54 undetected/asymptomatic cases in the vaccine vs. the placebo group (pewocol

risk set), resulting in an efficacy of 59.7% (95% CI: 32.75; 76.64), for the period >29 Days the
22 vs. 54 ‘asymptomatic or undetected SARS-CoV-2 infections’ (respectively in the Ad26.C VS.
placebo groups) that occurred beyond Day 29 after vaccination, most (18 vs. 50) werg onverters

(with either no PCR test available, or with a negative PCR [only 4 subjects]). The rem m subjects (4
vs. 4) had a positive PCR result. It is not stated whether these 8 subjects serocony, as well, and it
is not stated whether the result was confirmed at central lab. So, respectively 1 00 participants
seroconverted to COVID-19 (serology risk set of participants with a non-S prof&j sult available on
Day 71), for an efficacy of 65.5% (39.91; 81.08). 0

Sensitivity analysis:

Participants who had no symptoms were identified in the database u ing@algorithm. However, based
on a manual review, it was found that some PCR positive cases classified as asymptomatic/undetected
by the algorithm had symptoms 2 days or more prior to the PCR@ The applicant therefore

performed a sensitivity analysis restricted to the participants ut any COVID-19 symptoms since
screening. Results from this analysis are in general line wi mer.
Table 15: Summary of Vaccine Efficacy Against As, matic or Undetected SARS-CoV-2

Infections Day 1-Day 29; Full Analysis Set (StuK 31518C0OV3001)

Years #Cases Years VE 95% CI

Ad26 5el Placebo
rson- (N)/Person-
#Cases
(

Analysis set: Full analysis set 218935) (21888)

FAS Seronegative at baseline (19739) (19809)

CoV-2 infections (Day 1-29)° 1561.27 182 1564.07 12.5% 29.70)
Asymptomatic or undetected SARS-

CoV-2 infections without previous

symptoms (Day 1-29)> ¢ O

Serology Risk set®

Seroconverted SARS -C%& 1- (-8.64;

29y 153 1114.34 175 1108.22 13.1% 30.47)
Seroconverted SARS without (-3.87;
previous sympto 1-29)c. 4 84 1109.40 108 1103.73 22.6% 42.52)

(-6.99;
1556.21 109 1559.33 20.0% 40.37)

Asymptomatic or undetected SARS- 0(9} (-8.87;
87

(14084) (14019)

L 4 \
“Serology set: kipants with an N serology result available on Day 29
YA participa; @be considered to have experienced asymptomatic or undetected SARS CoV-2 infection if the participant
Ne criteria for suspected COVID-19 based on signs and symptoms as detected by the algorithm described in the
SARS-CoV-2 positive RT-PCR or molecular test result or develops a positive serology (N-antibodies) test

ant will be considered serologically converted if the participant develops a positive serology (N-antibodies) test
witho SARS-CoV-2 positive RT-PCR before the positive serology test irrespective of whether previous symptoms occurred
%icipam is considered without previous symptoms if no COVID-19 symptoms occurred before the positive PCR or

2 ogy test at any point in time during the study

Adapted from [TEFSUMO02B.RTF]
[VAC3I518\WWAC31518COV3001'DBR_1A PRIMARY SUPP'RE IA PRIMARY SUPP\PROD\TEFSUMO2B.SAS] 11FEB2021, 04:58
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Table 16: Summary of Vaccine Efficacy Against Asymptomatic or Undetected SARS-CoV-2
Infections From Day 29; Per Protocol Set (Study VAC31518C0OV3001).

mmmmmm e mmg TS 3 T TS S s mmmmms s s ST e mm m e em =

Ad26 5el0 vp Placebo
(N)Person- (N Person-
#Cases Years #Cases Years VE 95%
Analysis set: Per protocol set (19625) (19674)
Risk set (19301) (19162)
Asymptomatic or undetected SARS- Q
CoV-2 infections (day = 29)® 22 3099.69 54 3064.15 59.7% ¢ 4)
Asymptomatic or undetected SARS- \
CoV-2 infections without previous (46.81
symptoms (Day > 29)b4 10 3098.02 38 3061.52 74.0 Q 88.44)
Serology Risk set® (1346) (1304) Q
Seroconverted SARS-CoV-2 (Day = (39.91;
29)¢ 18 312.23 50 298.82 0(15.5% 81.08)
Seroconverted SARS-CoV-2 without (47.13;
previous symptoms (Day = 29)°4 10 310.94 37 296.@ 74.2% 88.57)
“Serology set: Participants with an N serology result available on Day 71
bA participant will be considered to have experienced asymptomatic or undetected 9 if the participant does not fulfil
the criteria for suspected COVID-19 based on signs and symptoms as detected by th ithm described in the SAP and has a
SARS-CoV-2 positive RT-PCR or molecular test result or develops a positive s -antibodies) test
¢A participant will be considered serologically converted if the participant devel sitive serology (N-antibodies) test
without a SARS-CoV-2 positive RT-PCR before the positive serology test irfespectivé€ of whether previous symptoms occurred
4A participant is considered without previous symptoms if no COVID-19 'oms occurred before the positive PCR or

serology test at any point in time during the study N
[TEFSUMO2C.RTF] [VAC31518WAC31518COV3001'DBR_IA_PRIM W\RE_IA_PRIMARY_SL‘I"P\PROD\TEFSLJMIZIZC.SAS]

1 1IFEB2021, 04:58
Ancillary analyses Q

Supplementary Analyses Including Gentrally and Non-centrally Confirmed Cases

Due to the delay needed to obtain_the résults from the central lab (average of 14 days), many cases
with at least 1 positive PCR resultﬁ a local source were not confirmed yet at the time of the
primary analysis. There was a | onfirmation time in some countries in the Latin America region
and South Africa. Overall, 1, mes with at least 1 positive PCR result from any source were
reported. Of these, 714 (5 had a positive result from the central lab (positive at UoW), 77
(6.4%) had a positive loc ult but was not confirmed by the central lab (negative at UoW), for the
other cases there is nOyesult et available at the central lab. The percentage of cases with PCR
positive samples b -confirmed at central lab was quite similar across countries (<10% in all
countries), and f ubset of moderate and severe cases. There were no relevant differences across
groups (overall Qy severity level). When reported to the 791 cases who had at least 1 positive PCR
result fron;;g}nce and a result available from the central lab, 10% of the cases are not confirmed
a

at the ce&
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Table 17: Summary of Confirmed and Non-Confirm ID-19 Cases by Onset Period; Full Analysis Set (Study VAC31518COV3001)

V} <Day 14 Day 15-28 After Day 28 Entire Period
All Severities Q

N O 443 273 481 1197
Positive Confirmed UoW X 230 (51.9%) 214 (78.4%) 270 (56.1%) 714 (59.6%)
Within study PCR positive - All UoW PCR samples negati 29 (6.5%) 17 (6.2%) 31 (6.4%) 77 (6.4%)
Within study PCR positive - Pending at UoW 147 (33.2%) 0 0 147 (12.3%)
External PCR positive - Within study only negative@results 2 (0.5%) 7 (2.6%) 6 (1.2%) 15 (1.3%)
External PCR Positive - Within study no PCR re 4 (0.9%) 7 (2.6%) 18 (3.7%) 29 (2.4%)
Within study PCR results - No samples at UOWQ 31 (7.0%) 28 (10.3%) 156 (32.4%) 215 (18.0%)

Asymptomatic or undetected &/

N ‘ ) 122 17 22 161
Positive Confirmed UoW 7 (5.7%) 6 (35.3%) 6 (27.3%) 19 (11.8%)
Within study PCR positive - All U @amples negative 7 (5.7%) 3 (17.6%) 3 (13.6%) 13 (8.1%)
Within study PCR positive - Pend% oW 96 (78.7%) 0 0 96 (59.6%)
External PCR positive - Within nly negative PCR results 0 2 (11.8%) 0 2 (1.2%)
External PCR Positive - Withir@y no PCR results 2 (1.6%) 2 (11.8%) 6 (27.3%) 10 (6.2%)
Within study PCR results - ples at UoW yet 10 (8.2%) 4 (23.5%) 7 (31.8%) 21 (13.0%)

Mild

N 14 4 11 29
Positive ConfirmedN 1(7.1%) 2 (50.0%) 2 (18.2%) 5 (17.2%)
Within study PCR@IVE - All UoW PCR samples negative 1(7.1%) 0 2 (18.2%) 3 (10.3%)
Within study P tive - Pending at UoW 9 (64.3%) 0 0 9 (31.0%)
External P R@e - Within study only negative PCR results 0 0 2 (18.2%) 2 (6.9%)
Within stu results - No samples at UoW yet 3 (21.4%) 2 (50.0%) 5 (45.5%) 10 (34.5%)

Modera '\
N 259 208 392 859
Posi onfirmed UoW 180 (69.5%) 171 (82.2%) 223 (56.9%) 574 (66.8%)
study PCR positive - All UoW PCR samples negative 18 (6.9%) 12 (5.8%) 19 (4.8%) 49 (5.7%)
study PCR positive - Pending at UoW 42 (16.2%) 0 0 42 (4.9%)
rnal PCR positive - Within study only negative PCR results 2 (0.8%) 2 (1.0%) 3 (0.8%) 7 (0.8%)
External PCR Positive - Within study no PCR results 2 (0.8%) 4 (1.9%) 11 (2.8%) 17 (2.0%)
Within study PCR results - No samples at UoW yet 15 (5.8%) 19 (9.1%) 136 (34.7%) 170 (19.8%)
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Table 17: Summary of Confirmed and Non-Confirm ID-19 Cases by Onset Period; Full Analysis Set (Study VAC31518COV3001)
Severe/Critical ill V}

N Q 48 44 56 148
Positive Confirmed UoW 42 (87.5%) 35 (79.5%) 39 (69.6%) 116 (78.4%)
Within study PCR positive - All UoW PCR samples neg 'VO 3 (6.3%) 2 (4.5%) 7 (12.5%) 12 (8.1%)
External PCR positive - Within study only negative PC&Its 0 3 (6.8%) 1 (1.8%) 4 (2.7%)
External PCR Positive - Within study no PCR result 0 1 (2.3%) 1 (1.8%) 2 (1.4%)
Within study PCR results - No samples at UoW yetD 3 (6.3%) 3 (6.8%) 8 (14.3%) 14 (9.5%)

UoW = University of Washington (central lab), PCR = Poly@e Chain Reaction.

Analysis updated to only include UoW results which fallafter the onset day-7 and exclude DAY 1/SCREENING visits.

For some participants we do not expect swabs to be% UoW - either because they only have an external positive swab, or because the swabs they have from within the study are negative.
Data cleaning is still ongoing; hence categorisation@ change.

Ob\}
g

a
é}(\
&>
o
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Table 18: Summary of Vaccine Efficacy Against COVID- ith Onset at Least 14 Days After Vaccination Including Non-confirmed Cases;
Per Protocol Set (Study VAC31518C0OV3001)
Y o V)
Ad26 5e10 Vi, * Placebo
/Person- (N)/Person-
#Cases \ ears #Cases Years VE 95% CI Adjusted 95% CI
Analysis set: Per protocol set (19630) (19691)
Risk set® O (19514) (19544)
Primary endpoint
Moderate and severe/critical
COVID-19 & 3113.88 509 3089.06 66.3% (59.86; 71.79)
Age 18-59 years (27 2104.91 389 2089.20 65.0% (57.42; 71.44)
Age >=60 years 0 6 1008.98 120 999.86 70.3% (56.53; 80.11)
Secondary endpoints b
Any symptomatic COVID-19
severity 181 3113.47 516 3088.69 65.2% (58.70; 70.79)
Mild { 8 3113.47 7 3088.69 -13.4% (-267.27; 64.07)
Moderate 154 3113.88 429 3089.06 64.4% (57.09; 70.57)
Severe/critical 19 3124.65 80 3120.98 76.3% (57.87; 87.49)
All symptomatic COVID&19 (BOD)? 181 3113.47 516 3088.69 66.4% (59.92; 71.82)
Age 18-59 years 141 2104.78 391 2089.13 65.5% (57.76; 71.65)
1008.69 125 999.56 69.3% (55.03; 78.76)

Age >=60 yea& 40

L 4
The adjusted CI i N nts type I error control for multiple testing and is presented upon meeting the prespecified testing conditions.
If less than 6 c{sd observed for an endpoint then the VE will not be shown.

aThe risk sef ubjects of the Per Protocol Set excluding subjects that had a positive PCR test between day 1 and day 14.
"BOD: Bur xoisease is a weighted version of the mild, moderate, and severe/critical vaccine efficacies.
NE: Not E

<
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Table 19: Summary of Vaccine Efficacy Against COVID-ﬁ ith Onset at Least 28 Days After Vaccination Including Non-Confirmed Cases;
Per Protocol Set (Study VAC31518C0OV3001)
/ = Nl
Ad26 5810 Vp Placebo
O )/Person- (N)/Person- Adjusted 95%
#Cases\ Years #Cases Years VE 95% CI CI
Analysis set: Per protocol set O (19630) (19691)
Risk set? Q (19306) (19178)
Primary endpoint
Moderate and severe/critical COVID- &/
19 (J 113 3100.26 324 3065.86 65.5% (57.15; 72.41)
Age 18-59 years 0 87 2096.35 259 2073.04 66.8% (57.50; 74.25)
Age >=60 years t 26 1003.92 65 992.82 60.4% (36.78; 75.91)
Secondary endpoints Q
Any symptomatic COVID- rity 120 3099.96 328 3065.67 63.8% (55.27; 70.90)
Mild ( (-706.20;
Q 7 3099.96 4 3065.67 -73.1% 56.00)
Moderate 105 3100.26 276 3065.86 62.4% (52.73; 70.24)
Severe/critical \ 8 3105.99 48 3082.02 83.5% (58.23; 94.81)
All symptoma ID-19 (BOD)P 120 3099.96 328 3065.67 66.0% (56.33; 73.35)
Age 18-59 S 91 2096.22 260 2073.01 67.2% (58.00; 74.30)
Age >=qﬁkars 29 1003.74 68 992.65 61.4% (38.67; 75.26)
@

If less tha

The adjusplements type I error control for multiple testing and is presented upon meeting the prespecified testing conditions.

b .
NE? luable

ases are observed for an endpoint then the VE will not be shown.
aThe r@ re all subjects of the Per Protocol Set excluding subjects that had a positive PCR test between day 1 and day 28.
r
va

n Of Disease is a weighted version of the mild, moderate, and severe/critical vaccine efficacies.
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The summaries of VE against COVID-19 with onset at least 14 days and 28 days after vaccination
including non-centrally confirmed cases are presented in the tables above. Overall, results are in line
with confirmed cases.

- Vaccine Efficacy Against Molecularly Confirmed COVID-19 Requiring Medical Intervention:

Molecularly Confirmed COVID-19 cases Requiring Medical Intervention Collected by the MRU !

COVID-19 episode. At the time of the primary analysis (cut-off 22 January 2021), not" forms
were available, and therefore cases occurring with an onset of approximately 29 daysg ) prior to
the cut-off for database lock may not have been included in this analysis per the Efficacy against
molecularly confirmed COVID-19 events requiring medical intervention at lea ys after
vaccination, was estimated at 75.0% (95% CI: -25.28; 97.41). As there we&le% than 23 COVID-19
cases requiring medical intervention, no inferential testing was performedﬁ as based on
respectively 2 (both severe) vs. 8 (6 severe and 2 moderate) cases in t e vs. the placebo group.
At least 28 days after vaccination, 0 case of molecularly confirmed cov?b9 requiring medical
intervention were observed in the Ad26.COV2.S group and 5 cases (3 severe and 2 moderate) were
observed in the placebo group respectively (as less than 6 cases served, the VE and IC were
however not shown). Beyond 14 days and 28 days after vacciﬁ(@there were thus 2 vs. 8 and 0 vs.

The MRU form is expected to be completed by the investigator on Day 3-5 and/or Day@
or less

5 cases of molecularly confirmed COVID-19 requiring medical ention, respectively in the
Ad26.COV2.S vs. placebo group. The 2 participants in thesd V2.S group were hospitalised with
no ICU admission. The 8 participants in the placebo re hospitalised, including 1 admitted at
the ICU.

Table 20: Summary of Molecularly Confirme VID-19 Cases Requiring Medical
Intervention

Treatment Group Day of Onset* QCase Severity Medical Encounter Type
Ad26.COV2.S 17 severe/critical hospital inpatient department
Ad26.COV2.S 15 ere/critical hospital inpatient department
Placebo 21 evere/critical hospital inpatient department
Placebo 2 0 severe/critical intensive care unit
Placebo 2 moderate hospital inpatient department
Placebo severe/critical hospital inpatient department
Placebo severe/critical hospital inpatient department
Placebo { severe/critical hospital inpatient department
Placebo 45 severe/critical hospital inpatient department
Placebo Q 29 moderate hospital inpatient department
* only cases with onset at lef8,14 days fter vaccination are listed in this table.

N

Additional posg-/@aa/ysis of all COVID-19 related hospitalisations:

The applicantflatef presented an additional post-hoc analysis of all COVID-19 related hospitalisations
(databa AK of the primary analysis, 22 January 2021), using a specific algorithm (i.e.
impleme a broader search not using only MRU data, but based on all available information from
any s@, such as SAE forms). In total, 6 vs. 42 COVID-19 related hospitalisations with an onset at
lea y were observed (2 vs. 29 as of 14 days after vaccination, 0 vs. 16 as of 28 days after
nation, in the Ad26.COV2.S group). In the per-protocol analysis set, as of 14 days after
vaccination, based on 2 versus 29 events, efficacy against COVID-19 related hospitalisations was
93.1% (95% CI: 72.74; 99.20). When restricting the analysis to cases confirmed by the central lab,
efficacy was 81.8% (95% CI: 16.69; 98.04), based on 2 vs. 11 events.
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Table 21: Summary of Efficacy of First Occurrence of COVID-19 Requiring Medical
Intervention with onset at least 1, 14 and 28 Days After Vaccination; (Study
VAC31518C0OV3001)

Ad26 5el0 vp Placebo

#Cases Person-Years  #(Cases Person-Years VE 95% C
. COVID-19 Related Hospitalizations
At least 1 day after vaccination, FAS-SN @
Centrally confirmed® 6 3202.75 18 3213.07 66.6% .( 1%9. 13)
Any positive PCR" 6 3202.75 42 3211.60 85.7% é 5.02)
At least 14 days after vaccination, PP
Centrally confirmed® 2 3125.82 11 3125.93 81 ‘8‘0 16.69; 98.04)
Any positive PCR® 2 3125.82 29 3125.09 9 (72.74; 99.20)
At least 28 days after vaccination, PP &
Centrally confirmed" 0 3106.31 6 3084.38 10070%  (15.67; 100.00)
Any positive PCR® 0 3106.31 16 3083.94 0.0%  (74.26; 100.00)

Onset for this analysis, the earliest of either the onset of the AE linked to COVID-19 or the onset of the 13-19 episode as determined in the
SAP algorithm (based on signs, symptoms from eCOA and MA-COV forms, as well as PCR testing)

* Analysis based on a data set of centrally confirmed COVID-19 cases. g
b Analysis based on a data set including all COVID-19 cases with a positive PCR fro:
confirmation

” ' y Seurce, regardless of central

Adapted from [TEFMI04.RTF]

[VAC31518\VAC31518COV3001'DBR_IA PRIMARY'RE [A PRIMARY VR \PREPROD\TEFMI104.SAS] 1 1IFEB2021, 16:42

Co-primary Vaccine Efficacy by Subgroups: Q

This section describes the results of subgroup an for VE for the co-primary endpoints. For
subgroups with fewer than 6 cases, no VE was cated. Vaccine efficacy results across demographic

and baseline characteristics are summarised in the bglow tables:

Vaccine efficacy against molecularly confirme oderate to severe/critical COVID-19 by age:

- With onset at least 14 Days after vacciéy

The efficacy against molecularly conﬁrjﬁ moderate to severe/critical COVID-19’ at least 14 days
after vaccination was established, ghtly higher point estimates in the =60 years participants
(76.3% [95% CI: 61.58; 86.04 ared to the 18-59 years participants (63.7% [95% CI: 53.87;
71.58]). Efficacy against case @rring at least day 14 did not decrease with age. In contrast, there
was a slight trend for efficacy&to increase with age. The point estimates were 62.1%, 65.2%, 70.4%,
92.0%, in participants 18 ears, 40-59 years, 60-69 years, and 70-79 years (there were no
endpoint cases =80 rs). Itvis noted that 60 years may not be a clinically relevant cutoff, and EMA
defines the geriatric ation as people aged 65 years and older (CPMP/ICH/379/95). In addition,
middle and oldest gl ults are not well represented in this trial’s population (of the =60 years
participants, 69 r€ 265 years participants but only 11% are =75 years).
(EMA/CHMP/®Q92439/2017). Efficacy was 82.4% (95% CI: 63.90; 92.38) in participants =65

.
years. \

- With o t least 28 Days after vaccination:

Th @cy in terms of primary endpoint at least 28 days after vaccination was similar in the 18-59

articipants (66.1% [95% CI: 53.30; 75.77]) and the =60 years participants (66.2% [95% CI:
36.74; 82.99]). The point estimates were 66.2%, 66.3%, 62.1%, 79.6%, in participants 18-39 years,
40-59 years, 60-69 years, and 70-79 years (there were no endpoint cases =80 years). Efficacy was
74.0% (95% CI: 34.40; 91.35) in participants =65 years.

Vaccine efficacy against moderate to severe/critical COVID-19 including non-confirmed cases, by age:

- With onset at least 14 Days after vaccination:
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In the extended dataset, the efficacy against ‘moderate to severe/critical COVID-19’ at least 14 days
after vaccination were in line in the 18-59 years participants (65.0% [95% CI: 57.42; 71.44]) and the
>60 years participants (70.3% [95% CI: 56.53; 80.11]). The point estimates were 63.8%, 66.2%,
64.7%, 85.1%, in participants 18-39 years, 40-59 years, 60-69 years, and 70-79 years (there were no
endpoint cases =80 years). Efficacy was 76.5% (59.12; 87.30) in participants =65 years. b

- With onset at least 28 Days after vaccination:

The efficacy in terms of primary endpoint at least 28 days after vaccination was similar i% 18-59
years participants 66.8% (95% CI: 57.50; 74.25) and the =60 years participants 60. N 5% CI:
36.78; 75.91). The point estimates were 66.2%, 67.6%, 54.6%, 77.0%, in partici {18—39 years,
40-59 years, 60-69 years, and 70-79 years (there were no endpoint cases 280 @ Efficacy was
68.6% (95% CI: 38.60; 85.06) in participants =65 years. 6

Vaccine efficacy against molecularly confirmed moderate to severe/critical -19 by comorbidities:

Efficacy against molecularly confirmed moderate to severe/critical COVW was also demonstrated in
participants with and without comorbidities (point estimates 62.9% and 69.1% for cases with onset at
least 14 Days after vaccination, and 48.6% and 72.6% for cases with onset at least 28 days after
vaccination, for participants with and without comorbidities resp@ely). Efficacy was estimated for

the most common comorbidities (obesity, hypertension, type iabetes mellitus, serious heart
conditions), and consistent point estimates were shown. Consj VE were observed when assessed
including non-centrally confirmed cases.

Efficacy cannot be assessed in participants with 23 ¢ gdities due to the limited number of cases,

and nothing can be concluded on a potential tren@:ording to the number of comorbidities.

The VE point estimates for those with comorbiditi ere slightly lower for the participants ‘with’ vs.
‘without’ comorbidities. When stratifying by agen(18-59 years vs. 60+ and 18-64 years vs. 65 +),
there was systematically a lower estimat%\‘E for those with vs. without comorbidities.

Within the <60 years strata and the < gﬁérs, efficacy was demonstrated for the participants with
ate was slightly lower for the participants with comorbidities.

comorbidities, although the point
However, within the =60 years s 'band the =65 years strata, a larger difference in point estimates
was observed between partici @with and without comorbidities. Efficacy was in addition not
significant (lower limit of the'95% CI<0) for the older participants with comorbidities when considering
the events with onset >28 @ s (while it was for the events with onset at least 14 days). For efficacy
against cases with onsgt at |@ast 28 days efficacy was 33.2% (95% CI: -77.59; 76.33) for participants
>60 years and 44.0 r%.99; 85.26) for participants =65 years.

The 95% CI are @Qver very wide, and estimates are based on few events especially >28 days.
L 4

The same pagr}/vas found in the extended data set, although differences were less marked in the
t

extende%\
Z
<
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Summary of Vaccine Efficacy of First Occurrence of Molecularly -Confirmed Moderate to Severe/Critical

COVID-19 by Subgroups; Per Protocol Set

Onset at Least 14 Days Onset at Least 28 Days
Subgroup Ad26.COV2.S | Placebo VE% Ad26.COV2.S | Placebo VE%
Cases Cases (95% CI) Cases Cases (95% CI)
(Person- (Person- (Person- (Person-
years) years) years) years)
Sex
Male 59 (1740.21) 180 67.6% 33 (1733.12) 103 9
(1719.65) (56.31; (1706.86) ;
76.28) 0“%36)
Female 57 (1375.67) 168 66.1% 33 (1368.18) 90 563.5%
(1375.84) (53.92; (1363.1{$ (45.01;
75.33) 76.26)
Region " A
Latin 45 (1323.72) 148 69.6% 27 (1321.95) 7 v 66.0%
America (1321.45) (57.37; "64) (46.75;
78.76) 78.88)
Northern 32 (1414.94) 135 76.6% 19 (1403.79) N 72.2%
America (1394.15) (65.45; (1377.40) (53.12;
84.63) 84.22)
Southern 39 (377.91) 65 (380.52) | 39.6% (8.77; | 20 (3764£6) 47 (377.61) | 57.3%
Africa 60.46) (26.51;
yi 76.03)
Age group (years)
18-64 107 (2530.27) | 297 64.2% 6 8.73) 170 65.1%
(2511.23) (55.26; (2490.11) (52.91;
71.61) 74.45)
>65 9 (586.31) 51 (584.89) | 82.4% L 6 (583.27) 23 (580.54) | 74.0%
(63.90;\ (34.40;
92.38) 91.35)
>75 0 (107.37) 8 (99.15) 100@ 0 (106.42) 3 (98.06) -
(
&0.&))
Age and comorbidity presence
18-64, no 67 (1680.95) 198 &-66.3% 38 (1674.32) 127 70.3%
(1671.9, )(J (55.39; (1659.82) (57.08;
74.88) 79.92)
>65, no 2 (295.67) 24 ) 91.8% 1 (294.08) 14 (289.17) 93.0%
(67.02; (53.84;
N 99.06) 99.83)
18-64, yes 40 (849.32) >W39.33) 60.1% 22 (844.41) 43 (830.30) 49.7%
< (41.81; (14.02;
N 73.06) 71.34)
>65, yes 7 (290.64) 27 (294.34) 73.7% 5 (289.19) 9 (291.37) 44.0% (-
(38.20; 85.99;
90.35) 85.26)

L 4

9

*

o
N

>

<
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Summary of Vaccine Efficacy of First Occurrence of Moderate to Severe/Critical COVID-19 Including
Non-Confirmed Cases by Subgroups; Per Protocol Set

Onset at Least 14 Days Onset at Least 28 Days
Subgroup Ad26.COV2.S Placebo VE% Ad26.COV2.S Placebo VE%
Cases Cases (95% CI) Cases Cases (95% CI)
(Person- (Person- (Person- (Person-
years) years) years) years)
Sex
Male 85 269 68.8% 54 (1732.44) 176 8%
(1739.00) (1715.87) (60.07, 75.86) (1704.17) o .85,
o, 8.18)
Female 88 (1374.18) 240 63.4% 59 (1367.13) 148 \ 60.3%
(1372.57) (53.06, 71.65) (1361 (45.99,
71.16)
Region " A
Latin 79 (1322.23) 223 64.7% 58 (1320.81) v 61.0%
America (1318.53) (54.14, 73.02) .34) (46.87,
71.75)
Northern 51 (1414.03) 196 74.4% 32 (1403.35 12 72.0%
America (1391.33) 65.00, 81.57) /b (1375.60) (58.19,
81.71)
Southern 43 (377.62) 90 (379.20) 52.0% 23 (376.10) 64 (376.93) 64.0%
Africa (30.26, 67.44) (41.19,
yi 78.66)
Age group (years)
18-64 157 (2527.79) 441 64.7% 517.14) 286 65.1%
(2504.81) (57.58, 70.7 (2485.85) (56.10,
72.48)
>65 16 (586.09) 68 (584.25) 76.5% 12 (583.12) 38 (580.02) 68.6%
(59.12,5\ (38.60,
85.06)
>75 1 (107.29) 9 (99.08) 89. 0 (106.42) 4 (97.98) -
(25.
49.}”)
Age and comorbidity presence
18-64, no 100 (1679.43) 285 &-65.2% 67 (1673.20) 199 66.7%
Q} (56.09; (1656.95) (55.82;
72.54) 75.11)
>65, no 3 (295.66) 90.2% 2 (294.07) 20 (288.92) | 90.2%
(68.43; (59.56;
98.08) 98.89)
18-64, yes 57 (848.36) 1 64% (50.88; 34 (843.94) 87 (828.89) | 61.6%
{ (836.94) 73.87) (42.33;
f 74.97)
>65, yes 13 (290.43)Q 38 65.4% 10 (289.06) 18 (291.10) | 44.1% (-
(293.95) (33.55; 27.83;
83.08) 76.93)

FU duration by

“

Length o m%»ﬁ

especiall

@d comorbidities:

p was the shortest for participants in the older age group (=60 years of age),

articipants with comorbidities. Approximately 50% of the participants 18-59 years

withoz4 orbidities were followed for at least 65 days, while for the participants 18-59 years with
co idities it was 56 days. The length of follow up for participants 260 years of age with
rbidities was also shorter than for participants without comorbidities.

-Approximately 50% of the participants =60 years without comorbidities were followed for at least 56
days, and 25% were followed for at least 72 days after vaccination.

-Approximately 50% of the participants 260 years with comorbidities were followed for at least 50
days, and 25% were followed for at least 56 days after vaccination, and none were followed at least 72
days after vaccination.
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Overall, presence of comorbidity and older age were independently associated with shorter follow up
duration. This reflects the staggered study design (participants with comorbidities were enrolled later
in the trial).

Vaccine efficacy by countries: b

A summary of vaccine efficacy against confirmed COVID-19 cases with onset at least 14 nd 28
days after vaccination by country and severity, is presented below. Efficacy against mﬁ% rly
confirmed moderate to severe/critical COVID-19 was demonstrated in each participa ountry.
Except South Africa, all point estimates were >65% for cases with onset at least ys after
vaccination (not computed in Chile and Mexico due to small numbers). In So% a, efficacy was of
lower magnitude compared to other region/countries (39.6% [95% CI: 8.7 46] vs. 69.6% [95%
CI: 57.37; 78.76] in Latin American countries and 76.6% [95% CI: 65.45; 84.63] in the US, for cases
with onset at least 14 days). When evaluated at least 28 days after vaccindtion, discrepancies between
South Africa and the other regions was less marked (57.3% [95% CI: %’; 76.03] vs. 66.0% [95%

CI: 46.75;78.88] in the Latin America region, and 72.2% [95% CI:Q.lZ; 84.22] in the US).

Moreover, heterogeneity across regions is much less marked wh@msidering the extended data set
(for cases with onset at least 14 days: 52.0% [95% CI: 30.2 .44] in South Africa compared to
64.7% [95% CI: 54.14; 73.02] in the Latin America regio .4% [95% CI: 65.00; 81.57] in the
US). For cases with onset at least 28 days after vaccinatig ifferences across countries are small
(64.0% [95% CI: 41.19; 78.66] in South Africa, 61. % CI: 46.87; 71.75) in the Latin America
region and 72.0% [95% CI: 58.19; 81.71] in the US).

Kaplan Meier curves show that onset of protectio@urs later in South Africa (around 28 days while
overall the onset of protection occurs a 14 dthich may contribute to the lower observed efficacy.
It might be hypothesised that Ab and/or T gell reSponses of higher magnitude are needed for
protection against the SA variant. -KJ

When taking account both confirmedgnon-conﬁrmed cases, the vaccine efficacy against severe
disease was high on all three regiob , Brazil and South Africa).

.
N7

S

K i ER TSN KRR T

Seronegative - South Africa

Cumulative incidence (%)

T
0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 112 119 126

Time to first occurrence (in Days since vaccination)

Participants at risk
Ad26 5¢10 vp 2504 2504 2500 2490 2479 2470 2462 1916 1268 685 156 [+] [¢] Q o Q 0 [} 0
Placebo 2536 2536 2528 2521 2505 2485 2471 1933 1260 694 138 2 0 0 o] 0 0 0 0

Number of cases
Ad26 5e10 vp 0 0 5 13 24 34 39 41 44 44 44 44 44 44 44 44 44 44 44
Placebo 0 0 10 13 28 47 61 70 73 7% 75 75 75 7% 5 75 e 7% 75

Ad26 5810 vp Placebo
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Figure 15: Cumulative Incidence of Molecularly Confirmed Moderate to Severe/Critical
COVID-19 Cases with Onset at Least 1 Day After Vaccination By Country (South Africa); Full
Analysis Set (Study VAC31518C0OV3001)

Assessment report
EMA/158424/2021 Page 125/218



Table 22: Summary of Vaccine Efficacy Against Molecu

,b\}

nfirmed SARS-Cov2 Infections Cases per Country; Per Protocol Set (Study

VAC31518C0OV3001)
VJ
At least 14 days after vaccina@ At least 28 days after vaccination
O‘ Ad26
Ad26 5e10 vpS\, Placebo 5e10 vp Placebo
N VE
#Cases VE (95% #Cases #Cases (95%
#Cases ( PY (N) PY CI) (N) PY (N) PY CI)
Analysis set: PP (19 (19691) (19630) (19691)
Risk set® 9514) (19544) (19306) (19178)
Argentina (J
Moderate and 79.9% 62.4%
severe/critical 15 (29.01; (-56.54;
COVID-19 b 3 (1399) 240.26 (1409) 241.23 96.27) 3(1398) 240.13 8 (1400) 240.60 93.58)
Severe/critical 0 (1399) 240.44 1 (1409) 242.50 0 (1398) 240.32 0 (1400) 241.17
Brazil
Moderate and 66.6% 71.5%
severe/critical Q 74 (46.79; 11 38 (43.05;
COVID-19 25 (3370) 556.47 (3355) 550.34 79.66) (3354) 555.41 (3312) 547.33  86.85)
Severe/critical \ 60.1%
(_
@ 143.54;
. Q 2 (3370) 558.91 5(3355) 557.10 96.20) 1 (3354) 556.17 4 (3312) 549.88
Chili
Moder g CJ
sever itical
COVI 1 (531) 83.47 4 (540) 84.05 1 (531) 83.47 2 (538) 83.95
Se /gritical 0 (531) 83.58 0 (540) 84.54 0 (531) 83.58 0 (538) 84.13
ﬁia
Moderate and 68.9% 57.4%
severe/critical 48 (43.43; 12 28 (13.59;
COVID-19 15 (1845) 327.90 (1858) 326.78 83.80) (1840) 327.36 (1835) 325.05 80.29)
Severe/critical 93.7% 87.5%
16 (59.62; (7.08;
1 (1845) 329.04 (1858) 330.23 99.85) 1 (1840) 328.15 8(1835) 327.04 99.72)
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Table 22: Summary of Vaccine Efficacy Against Molecu&@mﬁrmed SARS-Cov2 Infections Cases per Country; Per Protocol Set (Study

VAC31518C0OV3001)
VJ
At least 14 days after vaccina@ At least 28 days after vaccination
O‘ Ad26
Ad26 5e10 vpS\, Placebo 5e10 vp Placebo
N VE
#Cases VE (95% #Cases #Cases (95%
#Cases ( PY (N) PY CI) (N) PY (N) PY CI)
Mexico
Moderate and
severe/critical
COVID-19 6) 27.26 0 (220) 29.27 0 (205) 27.22 0 (220) 29.27
Severe/critical (1}(206) 27.26 0 (220) 29.27 0 (205) 27.22 0 (220) 29.27
Peru 0
Moderate and b 100.0%
severe/critical (29.50;
COVID-19 O 0 (571) 88.36 7 (580) 89.78 100.00) 0 (571) 88.36 3 (575) 89.44
Severe/critical { 0 (571) 88.36 1 (580) 90.11 0 (571) 88.36 0 (575) 89.55
USA
Moderate and 76.6% 72.2%
severe/critical \ 135 (65.45; 19 67 (53.12;
COVID-19 @ 32 (9119) 1414.94 (9086) 1394.15 84.63) (8958) 1403.79 (8835) 1377.40 84.22)
Severe/critical 71.7%
R Q 14 (9.81;
\ 4 (9119) 1417.19 (9086) 1405.02 93.21) 1(8958) 1405.21 4 (8835) 1382.33
South-Af 'éa\gj
Moder n 39.6% 57.3%
sever ical 65 (8.77; 20 47 (26.51;
C@w 39 (2473) 377.91 (2496) 380.52 60.46) (2449) 376.26 (2463) 377.61 76.03)
critical 73.7% 88.8%
23 (33.58; 18 (53.34;
6 (2473) 380.27 (2496) 383.26 91.24) 2 (2449) 377.14 (2463) 379.20 98.74)

PY: Person Years; VE: Vaccine Efficacy; CI: Confidence Interval; PP: Per Protocol Set; NE: Not Evaluable.
aThe risk set are all participants that had a COVID-19 case with onset before day 15 or day 29 respectively.
If less than 6 cases are observed for an endpoint then the VE will not be shown.
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Viral genome sequencing of SARS-CoV-2 Spike protein variants
In the time period during which study VAC31518C0OV3001was conducted, new SARS-CoV-2 lineages
emerged in geographical regions where participants for the study were being enrolled. In order to
conclude on a potential impact of the infecting SARS-CoV-2 strain on VE, whole genome sequencing of
SRAS-CoV-2 in molecularly confirmed COVID-19 cases in the study was performed. Sample
prioritisation were country (focusing on South Africa and Brazil), timing of the symptom ons tb
rés’v

(focusing on cases with an onset of symptoms after Day 14 or Day 28 post-vaccination), a
of illness (focusing on cases with at least moderate or severe illness). Future selections Wilpe made to
ensure that as many cases as possible are sequenced

New SARS-CoV-2 virus lineages are rapidly developing which include mutations in
in areas such as the receptor binding domain (RBD) and the N-terminal domai
targets of neutralising antibodies. Concerns have grown whether vaccines c&by in use or in late
development that are designed based on the Wuhan-Hul variant (as the @ V2.S) will be able to
protect against some of these new virus lineages. Of main concern are eading lineages
originating from South Africa (lineage B.1.351, variant 20H/501Y.V2, s%ure below), the UK
(lineage B1.1.7, variant 20I/501Y.V1) and Brazil (lineage P.1, varia{ZOJ/SOlY.V3) due to mutations
in the RBD and NTD that have shown to impact neutralisation.

, that are known

At the time of writing this updated report, S gene sequences %completed for 512 of 714 (71.7%)
molecularly confirmed cases. Cases were selected for sequ ased on a viral load of >200
copies/mL, sufficient sample volume, sequencing prioriti Qof samples from specific countries and
severity of illness. The majority of molecularly confirme ections in both the vaccine and placebo
group are moderate/severe diseases. "\

The interim analysis confirms the predominant cin@tion of 20H/501Y.V2 in South Africa (86/91
sequences found, 31 vs 55 in the vaccine and+«@lacebo groups respectively), the D614G-carrying
“WT/ref” strain in the US (190/197 sequenges folind, 48 vs 142 in the vaccine and placebo groups
respectively), and the P.2 (D614G + E4 jneage in Brazil (86/124 sequences found, 27 vs 59 in
the vaccine and placebo groups respeci . The remaining 38/124 sequences found are the Wuhan-
Hul reference sequence+D614G (. in the vaccine and placebo groups respectively). The
20I/501Y.V1 (UK variant) and theé‘SOlY.V3 (Brazilian P.1 variant) were not found in the analysed
samples.

Sequence data was not yet a%able for all cases and a higher number of samples were sequenced in
the placebo group when red to the vaccine group, which could lead to biases. Therefore, an
analysis of vaccine efficacy p&r SARS-CoV-2 variant is planned upon completion of sequencing.

Vaccine efficacy ﬁaﬁt severe/Critical COVID-19 by subgroups:

Efficacy agains ere disease by age and by comorbidities.

For cases wit(cyset >14 days, efficacy was also demonstrated against molecularly confirmed
severe/?ﬁwcovm-w in the 18-59 years, and =60 years, as well as in participants with and without
comorbi . Efficacy was 80.5% (95% CI: 57.82; 92.10) in participants 18-59 years of age and
68,5%495% CI: 18.07; 89.72) in participants =60 years of age.

ases with onset >28 days, for participants 260 years of age, and for participants with
comorbidities, the lower bound of the 95% CI was <0% (low number of cases).

Point estimates were slightly lower for the older vs. younger adults (with the 60 years cut-off or the 65
years cut of), and for those with vs. without comorbidities.

Differences were smaller in the extended dataset.
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In conclusion, efficacy against severe COVID-19 was observed in the participants <60 years, as in
those =260 years, with no indication of a marked decrease in efficacy over age. Efficacy was also
observed in participants with comorbidities. This was a descriptive analysis (non-inferential).

Efficacy against severe disease by country:

For cases with onset at least 14 days, efficacy against molecularly confirmed severe/critical 0—19
was 73.7% (33.58; 91.24) in South Africa, 71.7% (9.81; 93.21) in the US and 93.7% (59.62; £9.85)
in Colombia. Results for cases at least 28 days after vaccination, and results in the exte data set
also show efficacy against severe disease in South Africa. In the extended data set, p@estimates are
similar across the three countries, as shown in the table below.

In conclusion, efficacy against molecularly confirmed severe/critical COVID-1 o;served in South

Africa, with a point estimate that was similar compared to the US. CI are ho% very wide.
Table 23 Summary of vaccine efficacy against COVID-19 and seve@VID-lQ for countries

with >100 reported cases
D
Se%rity
COVID-19 { Severe COVID-19
Onset point estimate (9§76/CI) point estimate (95% CI)
US at least 14 days after vaccination 74.4% (65 &?57) 78.0% (33.13; 94.58)
at least 28 days after vaccination 72.0% (@ (.71) 85.9% (-9.38; 99.69)
Brazil | at least 14 days after vaccination 66.2%AS] 01; 77.14) 81.9% (17.01; 98.05)
at least 28 days after vaccination 6819048 81; 80.74) 87.6% (7.84; 99.72)
South | at least 14 days after vaccination 52.0% (30.26; 67.44) 73.1% (40.03; 89.36)
Africa
at least 28 days after vaccination | J%64.0% (41.19; 78.66) 81.7% (46.18; 95.42)
S

Vaccine impact on symptom severit‘ a; number of symptoms:

Symptom severity was graded by @icipants in the Symptoms of Infection with Coronavirus-19
(SIC) questionnaire. Participants COVID-19 episode are invited to respond daily if he/she had
any of a list of prespecified sig ymptoms during the past 24 hours. The SIC consists of 3
separate parts (symptoms r m 0 to 10 as part 1, fever as part 2, and 4 separate symptoms as
part 3) that are scored se y. If a symptom is present, the participant has to rate the severity on
a 10-point scale (from non 10 worst possible). Fever was to be scored (fever score) as the
maximum recorded te%\@rature for each day during the COVID-19 episode. The participant also
indicated if each of specific symptoms (i.e. uncontrollable body shaking/shivering, decreased
sense of smeII., d@sed sense of taste, red or bruised looking feet or toes) is either present or
absent (from \ y 0 corresponding to none and 3 to severe). The SIC questionnaire was not always
completedy(stchjas when a participant was hospitalised and unable to complete the questionnaire).
The tota&core was calculated for each day of the COVID-19 episode as the mean of all scores. It
is how sumed that only the first part was used for the score (with symptoms rated from 0-10).
In aréwnts with moderate COVID-19 (>14 days), a slight reduction of symptom severity in the

V2.S group compared to the placebo group is observed, over the first week of the episode. No
difference is observed as of one week (symptoms are reported up to 6 weeks), and the SIC AUC was
similar in the Ad26.COV2.S group compared to the placebo group.

A post-hoc analysis compared the number of symptoms reported by breakthrough cases. As expected,
many cases reported many symptoms. Fewer symptoms were reported in breakthrough cases of
moderate disease for vaccinated compared to placebo subjects. Consistently, efficacy tended to
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increase with an increasing number of symptoms. The interpretation of these data is difficult to
reconcile with the fact efficacy could be similar in asymptomatic vs. symptomatic cases.
Figure 16: Summary of Efficacy of first Occurrence of Moderate COVID-19 with Onset at

Least 14 Days After Vaccination by Number of Symptoms; Per Protocol Set (Study
VAC31518C0OV3001)
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group tinfes 100.

Adpated from Source: [GEFBO09A RTF] [VACSIS]RG]S IRCOVI0OI'DBR_IA_PRIMARY'RE A _PRIMARY'PROD\GEFBOO9A SAS] 20JAN2021, 11:07

Figure 17: Summary of Efficacy of first Ochence of Moderate COVID-19 with Onset at
Least 28 Days After Vaccination by Number‘of Symptoms; Per Protocol Set (Study
VAC31518C0OV3001) A{ 2
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Figure 18: Boxplots of the AUC Symptoms of Infections (SIC) of Molecularly Confirmed
Moderate COVID-19 Cases With Onset at Least 14 Days After Vaccination; Per Protocol Set
(Study VAC31518C0OV3001)
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Impact of Ad26.COV2.S vaccination on SARS-CoV- Qload:
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Nasal swab samples were taken at the start of the CO\Q—19 episode and every 2 days thereafter until
resolution. Saliva swabs were taken every 2 days f Day 3-5. At this stage, viral load results are
preliminary. Not all samples were analyzed at Q)points for all participants yet. The full viral load
profile across the COVID-19 episode was available*or 100 participants in the Ad26.COV2.S group and
274 participants in the placebo group withgonfirmed symptomatic COVID-19 with onset at least 14
days after vaccination (which is the maj@ the 116 Ad26COV vs. 348 Placebo cases).

These preliminary data suggest no ir@ of vaccination on the SARS-CoV-2 viral load levels and
duration in COVID-19 breakthrou S.
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Figure 19: Boxplots of the AUC Log10 Viral Load for the Molecularly Confirmed Symptomatic
COVID-19 Cases With Onset at Least 14 Days After Vaccination; Per Protocol Set (Study
VAC31518C0OV3001)
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Values below the LLOC) (indicated as ‘Detected” or *Not Detected”) will be imputed with 0 for the
calculation. In case some observations are missing at the first timepoint after infection and/ or the last
timepoint after challenge, missing values should be imputed with 0.
[GEFVKO2 A RTF] [VACI L5 IBWAC3ISIBCOVIN0I'DBR 1A _PRIMARY'RE [A PRIMARY \PROD'GEF' 2_AWAS] 24JAN2021,
09:21
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Figure 20: Mean-SE plot of Actual Values of Log10 Viral Load by qRT-PCR over the
Molecularly Confirmed SymptomaticfCOVID-19 Episode with Onset at Least 14 Days After
Vaccination; Per Protocol Set (Stu C31518C0V3001)
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Summary of main study(ies)

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections). 2

Table 24 Summary of efficacy for trial COV3001

/]

Title: Randomized, Double-blind, Placebo-controlled Phase 3 Study to Assess the Ef@ca{ nd

Safety of Ad26.COV2.S for the Prevention of SARS-CoV-2-mediated COVID-19 in Aﬁh

Aged 18 Years and Older. ENSEMBLE O
Study identifier VAC31518 (IJNJ-78436735), AC31518C0OV3001, E% -228563, 1.0
Design Ongoing multicentre, randomised, double-blind, Fo controlled Phase 3,
pivotal efficacy and safety study that is evaluati ficacy and safety of
Ad26.COV2.S for the prevention of SARS-Co ediated COVID-19 in adults
aged 18 years and older.
Participants were randomised in parallel in:l ratio to receive 1 dose of
Ad26.COV2.S or placebo. @
Duration of main phase: 2 y%
Duration of Run-in phase: plicable
Duration of Extension phase: (
p . E)t applicable
Hypothesis Superiority N
Treatments groups

Ad26.COV2.S vaccine O 1 Ad26.COV2.S dose at 5x10%%vp
(\ 21895 subjects randomised

Placebo ~ 0.9% NaCl
21888 subjects randomised

']

definitions

%QJ

N
6\0

Endpoints and

Co-Primar oderate First occurrence of molecularly confirmed,
endpoi and severe/ moderate to severe/critical COVID-19, with
critical onset at least 14 days post-vaccination

O disease (Day 15)
L

e First occurrence of molecularly confirmed,

&

moderate to severe/critical COVID-19, with
onset at least 28 days post-vaccination
(Day 29)
Secondary Severe/ e First occurrence of molecularly confirmed,
endpoint critical severe/critical COVID-19, with onset at least
disease 14 days post-vaccination (Day 15)

e  First occurrence of molecularly confirmed,
severe/critical COVID-19, with onset at least
28 days post-vaccination (Day 29)

Secondary Moderate e First occurrence of molecularly confirmed,
endpoint disease moderate to severe/critical COVID-19, with
onset 14 days post-vaccination (Day 15)

e  First occurrence of molecularly confirmed,
moderate to severe/critical COVID-19, with
onset at least 28 days post-vaccination (Day
29)
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Secondary
endpoint

Mild disease

First occurrence of molecularly confirmed,
mild COVID-19, at least 14 days post-
vaccination (Day 15)

First occurrence of molecularly confirmed,
mild COVID-19, at least 28 days post-
vaccination(Day 29)

Secondary
endpoint

All

symptomatic

(BOD)

erived
cularly
9 (meeting

Burden of disease (BOD) endpai
from the first occurrence of
confirmed symptomatic C
the mild, moderate or seyere/critical case

definition) with onset ast 14 days post-

vaccination (Day@
BOD endpoint &/S from the first
occurrence of cularly confirmed

symptomatj ID-19 (meeting the mild,
moderate ere/critical COVID-19 case

Supplementary
endpoint

FDA case
definition

N

definitign) with onset at least 28 days post-
\lnrrin%n (Dav 29)
Firs\w rence of molecularly confirmed

CcQ 9 at least 14 days post-vaccination
@

0 irst occurrence of molecularly confirmed

COVID-19d at least 28 days post-
vaccination (Day 29)

Database lock

DATE OF DATA CUTOFFRJanuary 2021

Results and Analysis

\J

<

Analysis description

Primary Analysis v

and time point
description

Analysis population

)

Per protocol ﬁ;"
Onset at | days after vaccination

>
NS

Co-primary endpoint

>
S

critical disease

Adj. 95% CI

Overall VE= 66.9%

(59.03, 73.40)

Treatm up Ad26.COV.S Placebo
%er of n=19630 n=19691
jects
erate and 116 cases 348
severe/ cases

95% CI

VE% by age group

VE Age 18-59 years= 63.7%
(53.87, 71.58)

VE Age 260 years= 76.3%
(61.598, 86.04)

VE Age =65 years= 82.4%
(63.90, 92.38)

VE Age =270 years= 100%
(45.90, 100)
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Analysis population and| Per protocol set
time point description | Onset at least 28 days after vaccination

Co-Primary endpoint Treatment Ad26.COV.S Placebo
group

Number of 66 cases 193 caseb
subjects
Overall VE= 66.1% @

L 4 Q ’

Moderate and
severe/ 55.01, 74.80
critical disease ( ! ) {\

Adj. 95% CI (

VE% by age group | VE Age 18-59 years= 66.1 N

(53.30, 75.77)
95% CI

VE Age =60 years= 66.
(36.74, 82.99)

VE Age =65 yea .0%

(34.40, 91.352

Analysis description | Secondary analysis \O‘

Time point for estimation of efficacy 14 days after vaccination| 28 days after vaccination
N
Secondary endpoint | Severe/ 76. %% 85.4%
critical disease %6, 89.09) (54.15, 96.90)
VE% -
95% CI Moderate dlsek 64.8% 62.0%
) #(55.75, 72.21) (48.68, 72.21)
Mild disease™. | Inconclusive Inconclusive
All sy atic | 68.1% 69.0%
(BOPYN (60.26, 74.32) (56.68, 77.64)
Exploratory FOA Cade 67.2% 66.7%
endpoint ition (59.32, 73.67) (55.63, 75.23)

AN

2.5.3. Discussion on clinical efficacy
L 4

Desig %qs-éonduct of clinical studies
bl

Effica ts were generated in a randomised, double-blind, placebo-controlled, Phase 3 study in
ad ST@ years of age (COV3001). The study was conducted in the US, several Latin American

s (Argentina, Brazil, Chile, Peru, Mexico, Colombia), and South Africa. Participants were
ran@omised in parallel in a 1:1 ratio to receive Ad26.COV2.S at a dose level of 5x10%° vp or placebo
intramuscularly. Participants were not selected based on anti-SARS-CoV-2 serology. Participants with
stable medical conditions were allowed to participate in the study, but those with an abnormal function
of the immune system resulting from a clinical conditions or drugs were excluded. The target sample
size for the study was approximately 40,000 participants. Randomisation was stratified by site, age
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group (=18-<60 years of age vs 260 years of age), and absence/presence of comorbidities that are or
might be associated with an increased risk of progression to severe COVID-19.

During the assessment of the cMA, the Ad26.COV2.S vaccine has been granted an Emergency Use
Authorization (EUA) in the USA (on February 27, 2021). The applicant, as already planned initially, has
submitted two amendments (for study 3001 and for study 1001) to indicate that Ad26.COV2.%cine
will be offered to enrolled participants who initially received placebo, and that participants
investigators will be unblinded. All participants will be encouraged to remain in the study, mntinue
to be followed for efficacy/effectiveness, safety and immunogenicity as originally pIanﬁ& up to 2
years post-vaccination. The crossover will result in loss of placebo-controlled follow The approach is
acceptable considering the circumstances. The inclusion of effectiveness studies (L@ﬂd EU/UK) in the
PhV plan is highly supported.

The primary objective of study COV3001 is to evaluate the efficacy of Ad26 &2.5 in the prevention
of molecularly confirmed, moderate to severe/critical COVID-19 (with ons@least 14 days post-
vaccination and with onset at least 28 days post-vaccination as co—prir@endpoints), as compared to
placebo, in SARS-CoV-2 seronegative adults. The secondary objectives in€lude the evaluation of
efficacy in the prevention of molecularly confirmed: (i) severe/critiCal COVID-19, (ii) mild COVID-19,
(iii) COVID-19 as defined by the US CDC (FDA) harmonised cas finition, (iv) all symptomatic
COVID-19 (meeting the mild, moderate or severe/critical CO 9 case definition), in SARS-CoV-2
seronegative adults, (v) COVID-19 requiring medical interventi n addition, the evaluation of the
effect of Ad26.COV2.S on the occurrence of confirmed a tomatic/undetected infections with SARS-
CoV-2 (using SARS-CoV-2 N protein seroconversion rt of the secondary objectives. The study
does not plan for an evaluation effect on SARS-CoV-2 vital RNA load in asymptomatic cases. Viral load
will be assessed as part of the secondary objectiv@r moderate to severe/critical COVID-19. The
assessment of efficacy in participants with co ies and according to the degree of frailty are
relevant exploratory objectives. Frailty has be%own to be an important factor of mortality,
independent of age and other comorbiditi . Overall, the study objectives allow for a comprehensive
insight into the effect of Ad26.COV2.S o(thj whole spectrum of COVID-19 illness.

virological confirmation of the cas broad pre-defined list of symptoms/signs possibly associated
with COVID-19 (symptoms frog DC list and additional symptoms) was used for triggering
swabbing to maximise the dﬁ of COVID-19 cases. The study procedures to identify and

Study procedures allowed for the E e surveillance of COVID-19 signs and symptoms, swabbing and

are deemed appropriate and sufficiently detailed.

document the COVID-19

Confirmation testing s§ by a central lab at Washington University, using the Tier-1 Abbott
Realtime SARS-CoV PCR assay, which is multi-target PCR’s. Performance data (cross-reactivity
and clinical performahge) are acceptable. The selected PCR test does not use Spike/RBD targets which
minimises thear; Q*alse-negatives as a result of circulating variants with S-dropout. PCR may
underperfor Xn mutations appear in the primer/probe target regions, but this risk is mitigated by
using du ¥ r@[detection.

Gene s cing for the identification of the variants was restricted to the Spike region only. The Swift
Bi ci@ SNAP version 2.0 kit was used on an Illumina sequencing platform. Because the most

it utations for antibody evasion are located in the Spike protein, the interim analyses on Spike
seguences only is sufficient for the time being. The validation document should be provided with the
final report (REC).

2 Hewitt J. et al. The effect of frailty on survival in patients with COVID-19 (COPE): a multicentre, European,
observational cohort study. Lancet Public Health 2020; 5: e444-51.
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The case definition of moderate COVID-19 includes two sets of criteria using a combination of
symptoms and signs. Considering that it is unlikely that mild symptoms occur isolated, it is unclear
whether there is an added value (in terms of clinical relevance/specificity) of requiring a combination of
symptoms/signs. It is also unclear why the applicant did not use a definition of ‘moderate COVID-19’
requiring that the first set of criteria is met (irrespective of the presence of mild symptoms/signs),
more in line with the NIH definition of moderate COVID-19. Instead, at the moment, cases t &uld
be considered mild disease by other case definitions (i.e. only including symptoms compati@ith
COVID-19 but without signs of LRT involvement) can meet the protocol definition of mo e disease.
In conclusion, the applicant used a complex composite definition of moderate COVID{% unclear

added value.

The definition for severe/critical COVID-19 is in line with the definition of sev 93-19 in the FDA
guidance on Development and Licensure of Vaccines to Prevent COVID-19 (QQ} 20). All potential
severe/critical COVID-19 cases are adjudicated in a blinded manner by thm a
Adjudication Committee (CSAC). The applicant indicated that data on t

not be provided (data were not captured). %

| Severity
progression scale could

The co-primary endpoints consist in a combination of moderate CO@-lQ and severe/critical COVID-
19, and moderate COVID-19 itself is a composite endpoint. It is @1 line with the guidance ‘EMA
considerations on COVID-19 vaccine approval’ which recomm%using ‘laboratory-confirmed COVID-
19 disease of any severity’ as the primary endpoint. Limita re raised in the EMA Rapid scientific
advice (EMEA/H/SA/4470/1/FU/1/2020/111). The applica Qadvised to consider a simple definition
of COVID-19 of any severity, in line with current EC ,@ or WHO definitions. This advice was not
followed, but in practice, the classification of the caslhs very similar when using the primary
endpoint case definition or the case definition of * mptomatic COVID-19 cases’, or the CDC/FDA
harmonised case definition.

Therefore, the wording *COVID-19’ is use r&rimary endpoint in the SmPC in line with the
indication. It would be considered misleaQ‘#J use the wording ‘moderate to severe/critical COVID-
19 as it could suggest that the cases onding to the primary endpoint tended to be more severe

terms of antibodies against n rotein (based on systematic sampling in all participants) and/or
positive PCR (based on ‘acci tal’ detection of asymptomatic cases) in the absence of criteria for
suspected COVID-19 bas the signs and symptoms list is supported. The identification of
asymptomatic cases thus mamly relies on SARS-CoV-2 non-S protein seroconversion. A Nucleocapsid
protein (NP)-based ELISA N protein assay) was used which is a validated assay, with FDA EUA
approval. As routi msting all asymptomatic participants using swab and PCR testing, despite
preferable forxar r understanding of the impact on asymptomatic infection, is logistically

e

compared to other vaccines, whileyjt 4 ngt the case.
The case definition of‘asymptogebfr undetected SARS-COV-2’' combining either seroconversion in

challenging, g{ plicant’s approach is deemed acceptable. However, this will only provide indirect

indications the effect on the risk of infection. More robust estimation of the vaccine’s effect on
carriage% edding should be planned. The indirect effect of vaccination on unvaccinated persons,
u

shoul@ died as well.

statistical point of view, this is a fully sequential trial in which the statistical boundaries were
based on a truncated sequential probability ratio test (SPRT). Two co-primary endpoints were
predefined based on the case definition with onset of at least 14- and 28-days post-vaccination, in the
per protocol population set at an overall 2.5% one-sided alpha level. The trial positiveness was
predefined for a simultaneously superiority for the two co-primary endpoints against the null value of
30% VE, with both point estimates >50% VE, and =5 cases in the placebo arm.
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The applicant decided to perform no snapshot analysis but only the primary analysis when the 2-month
median follow-up timepoint was reached (database cut-off date: 22 January 2021). Up to the cut-off
date, 259 cases meeting the primary endpoints definition of moderate to severe/critical COVID-19
were observed for events with onset at least 28 days after vaccination, exceeding the targeted
prespecified number of 154 cases.

The applicant provided the evolution of the different timepoints of the primary analysis on m lative
basis, from the beginning of the trial, including when the interim analysis was conducted i e
minimal data requirements (17/01/2021) and all final available data used in the prima| %Iysis
(22/01/2021)

The overrunning is due to the high number of cases cumulated between the dat \@ minimal data
requirements for triggering the IA were met (17/01/2021) and the date of da ut®off (22/01/2021).

Thus, the overrunning was apparently due to the high number of cases cu in just 5 days. Also,
there was an unavoidable slight delay needed for the confirmation on the @djudicated cases. In the
end, it is understood that some overrunning would have been impossi avoid given the high

incidence rates derived from the epidemiological curves.

NS

Efficacy data and additional analyses :@
C

A total of 43,783 randomised participants received the stuq ne (21,895 and 21,888 in the
Ad26.COV2.S vs placebo arms). This constitutes the Fu sis Set (FAS). The primary analysis of
VE was based on the Per-protocol Efficacy (PP) popux hich includes only participants that were
SARS-CoV-2 seronegative at baseline. Of the participants in the FAS, 19,630 (89.7%) and 19,691
(90.0%) were included in PP, respectively in the @ .COV2.S vs placebo arms (total of 39,321).
Baseline seropositivity for SARS-CoV-2 was th@n reason for elimination from the PP set (n=4,217)
and/or being PCR positive at baseline the secondvreason (n=238). Other reasons were major protocol
deviations. Reasons for elimination from PP were balanced across groups. In the FAS, 1,080
(4.9%) and 1,177 (5.4%) participants werejunblinded respectively in the vaccine and placebo arms
due to request by participants wh came eligible to receive an authorised/licensed COVID-19
vaccine. Very few subjects termin§ rticipation prematurely at the time of data cut-off point for
the primary analysis (in the FA% vs. 0.4%). The main reason for termination was withdrawal by

subject. {

The study was conducted i e'US (44%), various countries of Latin America (41%), and South Africa.
The representation o SouQ!rica was substantial (15% in the FAS). The proportion of participants
>60 years was 35% \e PP) and the proportion of individuals =65 years was 20%. The proportion
of subjects =75 yea@s however limited (4% in the PP). Of the participants, 45% were females.
There were only fewYong-term care residents: 0.3% (n=63) vs. 0.4% (n=85) in respective groups
(FAS). Partici N ith comorbidities were well represented. At least one comorbidity was present in
40%-41%* QS), the most common being obesity (BMI =30 kg/m2, 28%-29% in the PP-FAS),
hyperte &0%) and type 2 diabetes mellitus (7.5%), followed by serious heart conditions (2.5%),
HIV in (2.5%), asthma (1.5%), COPD (1%). Only very few participants presented comorbidities
th a@sceptible to significantly affect the immune system (0.2% immunodeficiency condition,

%rsecondary immunodeficiency, 0.5% malignant neoplasm and 0.5% chronic kidney disease).
Onl¥ 3% of the subject present 3 or more comorbidities at baseline. The applicant is planning an
immunogenicity study in immunocompromised individuals in the PM period.

Baseline characteristics were well balanced across arms, overall and within regions.
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Co-Primary endpoint:

Overall, in the PP respectively 54.6% of the Ad26.COV2.S and 54.7% of the placebo participants had a
follow-up of at least 2 months after vaccination (calculated as 8 weeks) at the time of the primary
analysis. The median follow-up time after vaccination was 58.0 days in both arms. i

For the primary endpoint (*‘moderate to severe/critical COVID-19') with an onset beyond Da

efficacy was 66.9% (Adjusted 95% CI: 59.03; 73.40). For the primary endpoint with an on eyond
Day 28, efficacy was 66.1% (Adjusted 95% CI: 55.01; 74.80). Of the 116 vs. 348 cases an onset
beyond Day 14 (respectively in the vaccine vs the placebo group), 66 vs. 193 cases o &; d beyond
Day 28 (hence nearly half occurred in the period 15-28 days, i.e. 50 vs. 155). The limit (LL) of
the CI was well above the pre-specified limit of 30%. Therefore, the primary obj c@was met for
both co-primary endpoints.

Symptomatic COVID-19 (any severity): S’

The number of cases and level of efficacy was consistent by using the A@DA Harmonized COVID-19
case definition (67.2% [95% CI: 59.32; 73.67] based on 114 vs. 3zca s >14 days, 66.7% [95%

CI: 55.63; 75.23] based on 65 vs. 193 >28 days).

or moderate to severe/critical (per protocol definitions). At le days after vaccination, there were
only 1 and 3 mild cases respectively in the active vs. placebo §roup, in addition to the 116 vs. 348
cases that met the primary endpoint case definition. Th@s majority of ‘symptomatic COVID-19’
cases were thus captured by the primary endpoint. T re, the level of efficacy against
‘symptomatic COVID-19’ was the nearly identical .9% [95% CI: 59.07; 73.37]) >14 days, and
66.5% [95% CI: 55.50; 75.05] >28 days) as the@l of efficacy against the primary endpoint.
Number of cases and efficacy were thus in linelacfess the primary endpoint and the secondary
endpoints ‘symptomatic COVID-19’ and ‘CQVID-19 by FDA harmonised definition’, as those endpoints
actually overlap.

Moderate COVID-19: 0"

Of the primary endpoint ‘moderat evere/critical’ COVID-19 cases that occurred at least 14 days
after vaccination, most (102 [8 s. 288 [83%]) were classified ‘moderate COVID-19'. The VE
results for ‘moderate COVID-Q ses were of 64.8% (95% CI: 55.75, 72.21) and 62.0% (95% CI:
48.68, 72.21) from at lea nd 28 days, respectively, post-vaccination. The applicant presented
post-hoc VE data for parti ts who only met the first set of symptoms of the ‘moderate COVID-19’
definition, correspondi:ﬁ\to the NIH definition (denoted ‘Moderate Part 1"). These cases represented

The endpoint ‘symptomatic COVID-19’ cases (of any severity) 2 @d cases classified as either mild,

only about a third primary endpoint cases (40 [34%] vs. 125 [36%]). The VE (95% CI) for

Moderate Part 1 with onset at least 14 days and at least 28 days post-vaccination was 68.1%
L 4

(95% CI: 54. .24) and 72.6% (95% CI: 55.12, 83.96), respectively.

Efficac st severe disease was demonstrated, beyond 14 days and beyond 28 days after
vaccinatigh, over a median follow up duration of 58 days. Of the 116 vs. 348 primary endpoint cases

onset at least 14 days after vaccination, 14 (12%) vs. 60 (17%) were classified as
sewgre/critical (further referred to as severe). The point estimate of VE against severe disease was
76.7% (Adjusted 95% CI: 54.56; 89.09). Of the 66 vs. 193 primary endpoint cases with an onset at
least 28 days after vaccination, 5 (8%) vs. 34 (18%) were classified as severe/critical. VE against
severe disease was estimated at 85.4% (Adjusted 95% CI: 54.15; 96.90). Severe disease was a
prespecified inferential endpoint. The lower limit of the 95% CI of 55% was well above 30% for both
endpoints (the prespecified LL was only 0%).
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Of the 14 vs. 60 severe cases with onset at least 14 days after vaccination in the Ad26.COV2.S group
vs. placebo group, 2 vs. 6 were hospitalised. Three died (all in the placebo group). Based on the data
provided during the assessment, it appears that most of the cases were classified as ‘severe’ based
only on abnormal oxygen saturation episodes (Sp02<93%) self-measured (at home). The self-
measured Sp0O2 were not necessarily confirmed by a healthcare worker and values are not corfected
for altitude. The CSAS was responsible for taking altitude into account. During the COVID-19 ﬁ, at
least one measurement was nevertheless taken by the investigator’s site or by a home visigdy
investigator’s personnel. All cases were adjudicated as severe based on the clinical inde nt
judgment of the adjudicators, who took into account the overall clinical history of the %@ he roles of
the Committee and the names of the experts have been provided. Upon request, t&mpany clarified
that all severe cases have an objective finding of low SpO2 or other abnormal si that the
rationale for the severity assessment was not recorded in the clinical databaseNCertainly, it would have
been desirable to have that information.

Hospitalisation:

Beyond 14 days and 28 days after vaccination, there were 2 vs. 8 and 0 ¥5. 5 cases of molecularly
confirmed COVID-19 requiring medical intervention (as collected viaxthe MRU Form), respectively in
the Ad26.COV2.S vs. placebo group. These cases involved hospitafisation only, except one case in the
placebo group who required ICU admission and mechanical v tion. In addition, 2 hospitalised
cases in the placebo group were not classified severe. Effic nst molecularly confirmed COVID-19
events requiring hospitalisation at least 14 days after v Qt%)n, was estimated at 75.0% (95% CI: -
25.28; 97.41). This result was non-conclusive, but i ir@th the point estimate for severe disease.

The finding was supported by post-hoc analyses of all C®VID-19 related hospitalisations implementing
a broader search based on all available informati m any source in which there was a favorable
case split between the Ad26.COV2.S and place ups (beyond 14 days after vaccination 2 vs. 29 in

extended data set).

Onset of protection and duration of proti

The cumulative incidence curves of nﬁu arly confirmed moderate to severe/critical COVID-19 cases
(Kaplan Meier) for the placebo an% inated groups start to separate at Day 14, suggesting that the
onset of protection is at that time. ot modelling the difference between the curves suggests that
ed around Day 14 and increases up to Day 28-35, presumably

How protection persists beyenid 8 weeks remains to be addressed with study COV3001 (specific
obligation).

Efficacy by level o, rity:

Whether effic’ is\higher against severe cases vs. against mild/moderate symptomatic cases is not
confirmed.ye@there is a trend it that direction. It is plausible that the immunity induced by
vaccinati Id in some instances be insufficient to prevent mild disease (that is counted in the
primar hoint) but sufficient to prevent the infection evolving into more severe COVID-19 disease.
Co si@tly, efficacy tended to increase with an increasing number of symptoms.

ptomatic or undetected cases:

Day 71 samples were available for 2,892 participants, which is only about 6% of the FAS seronegative
and 19% of the number of samples required for the confirmatory analysis of the ‘asymptomatic or
undetected’ endpoint (15,000 participants who have reached the Day 71 visit).

Over the period Day 1 - Day 29, the efficacy point estimate was 12.5% (inconclusive) for the
prevention of asymptomatic/undetected SARS-CoV-2 infections, and 13.1% (inconclusive) for the
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endpoint ‘seroconversion only’. In contrast, over the period >28 days, efficacy was 59.7% (95% CI:
32.75; 76.64) for the prevention of undetected/asymptomatic cases, and efficacy in terms of
‘seroconversion only’ was 65.5% (95% CI: 39.91; 81.08). Most of the ‘asymptomatic or undetected
SARS-CoV-2 infections’ were seroconverters (22 vs. 54 asymptomatic/undetected cases in the vaccine
vs. the placebo group, of which 18 vs. 50 were seroconverters). The algorithm in the SAP identified
asymptomatic participants as those who had no symptoms on the day preceding, the day of b\/
time after a positive RT-PCR test. A sensitivity analysis was performed restricted to the par@nts
without any COVID-19 symptoms since screening and yielded generally similar findings.%

Findings related to asymptomatic cases based on N protein serology data are very prélimihary. These
preliminary data are promising, as they suggest efficacy against asymptomatic SA@ V-2 infection,

at a level that may be consistent with efficacy against symptomatic disease, is needs to be
confirmed over a longer follow with a larger dataset. &

Viral load during COVID-19 episodes: 0

The full viral load profile across the COVID-19 episode was available fo rge proportion of the
cases. The preliminary data suggest no impact of vaccination on thg/SARS-CoV-2 viral load levels and
duration in COVID-19 breakthrough cases. @

Extended data set: %
Due to the delay needed to obtain the results from the cer@Na (average of 14 days), many cases

were not confirmed yet at the time of the primary anaI@ repeat of the analysis was performed in
which all COVID-19 cases with a positive PCR result nalysed, including all cases with a local lab
result, not yet confirmed by the central laboratory,Jhis analysis is referred to as the extended dataset
analysis. The total number of cases observed >1®/s by this ‘extended’ definition is 173 in the
vaccine group and 509 in the placebo group (ie€. and 131 additional cases). Overall, the primary
endpoint analyses and the secondary ana%is mptomatic cases are supported by the analysis in the

extended data set. C

Cases in seropositive subjects:

Of the 4,156 participants SARS—CQeropositive at baseline, 7 (0.17%) COVID-19 cases were
reported as PCR positive from rce (3 vs. 4 in the active vs. placebo group after Day 14) of
which one was confirmed byﬂmtral laboratory over the study period. In contrast, of the 19,822
placebo subjects in the FA PCR positive cases were reported from any source (3.11%) over the
approximately two-montthy period (average incidence of 19.5 per 100 Person-Years).

Efficacy by age and %bidities:

The efficacy aga@molecularly confirmed ‘moderate to severe/critical COVID-19’ at least 14 days and
at least 28 da 9‘ r vaccination was established in the =60 years participants. For events >14 days,
efficacy was é}% (95% CI: 61.58; 86.04) in participants =60 years and 63.7% (95% CI: 53.87;
71.58) in Nipants 18-59 years. Overall, these results provide clear support for indicating the
vaccine i jects older than 60 years, which is one of the main groups that are at high risk of

de el@ severe COVID-19 complications.

cy against molecularly confirmed moderate to severe/critical COVID-19 was observed both in
participants with and without comorbidities (point estimates 62.9% and 69.1% for cases with onset at
least 14 days after vaccination, and 48.6% and 72.6% for cases with onset at least 28 days after
vaccination, for participants with and without comorbidities respectively). The VE point estimates were
lower for the participants ‘with’ vs. ‘without’ comorbidities, including when stratifying by age (18-59
years vs. 260+ and 18-64 years vs. =65 years). When considering efficacy >28 days (where the
numbers of events are the lowest) for the older participants with comorbidities, the lower limit of the
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95% CI was <0. For those cases with onset at least 28 days efficacy was 33.2% (95% CI: -77.59;
76.33) for participants =60 years and 44.0% (-85.99; 85.26) for participants 265 years. The 95% CI
are very wide, and estimates are based on few events. The same pattern was found in the extended
data set, although differences were less marked. It is not considered that there is an efficacy concern
in certain subgroups such as older patients with comorbidities. In addition, given the nature of ¥he
comorbidities (no immunocompromised participants), there is low biological plausibility for a %ﬁcy
issue in these participants. Moreover, efficacy cannot be assessed in participants with >3 c@bidities
due to the limited number of cases. .

Data from subgroups are currently considered preliminary. Length of follow up was t’ksh rtest for
participants in the older age group (=60 years of age), especially for those with c@bldities.
Differences across subgroups may be strongly influenced by differences in fol uration.
Differences in terms of timing of vaccination could also affect the interpreta% subgroup analyses
across age groups and across participants with/without comorbidities (givﬁ e
for which efficacy could vary). Efficacy by age and comorbidities will ne e assessed over a longer
follow-up time to generate more robust estimates. More robust data ar ected to be provided in the
final report of study COV3001 (SOB). It is noted that follow-up durQn may remain an important
issue for interpretation of the results in the future given that thez? y participants and those with
comorbidities will be unblinded and cross-vaccinated earlier in al. Therefore, this should also be
addressed in effectiveness studies. QQ

Efficacy by country and circulating variants: O

mergence of variants

Efficacy against molecularly confirmed moderate tg.severe/critical COVID-19 was demonstrated in each
participating country. Except for South Africa, all @t estimates were >65% for events with onset at
least 14 days after vaccination (not computed ile and Mexico due to small numbers). In South
Africa, efficacy was of lower magnitude comppared to other region/countries (39.6% [95% CI: 8.77;
60.46] for cases with onset at least 14 d%d 57.3% [95% CI: 26.51; 76.03] for cases with onset
at least 28 days after vaccination). He aneity across regions is much less marked when
considering the extended data se th¥Africa: 52.0% [95% CI: 30.26; 67.44] for cases with onset
at least 14 days, 64.0% [95% leéw; 78.66] for cases with onset at least 28 days after

vaccination). O

There was emergence of ne riants reported during the period of the study, especially in South
Africa. The applicant perfi a sequence analysis restricted to the Spike region. The interim
analysis, based on available Sequences of approximatively 70% of the cases, confirms the predominant
circulation of 20H/5 in South Africa (86/91 [94.5%] sequences found, 31 vs 55 in the vaccine
and placebo grou %ectively) and the D614G-carrying “WT/ref” strain in the US (190/197 [96.4%]
sequences found;ad8 Vs 142 in the vaccine and placebo groups respectively). There was no
predominant"é}nt in Brazil, but the P.2 (D614G + E484K) lineage represented two third of the cases
in Brazil g&& sequences found, 27 vs 59 in the vaccine and placebo groups respectively).

At the ti the current analysis cut-off, analysis of efficacy per variant was not performed. Spike
se e@iata were available for only 70% of the cases and a higher proportion of samples were

ed in the placebo group when compared to the vaccine group, which could lead to biases.
Thegefore, an analysis of vaccine efficacy per SARS-CoV-2 variant is planned upon completion of
sequencing

It assumed that the efficacy observed participants living in South Africa is mainly attributable to the SA
variant of concern, as this variant was predominant in this country. Efficacy against molecularly
confirmed severe/critical COVID-19 was observed in South Africa, with a point estimate that was
similar compared to the US. CI are however very wide. Therefore, the efficacy results obtained are
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important in that this vaccine would provide relevant protection in case the South African variant
spreads to other countries. Data suggest that onset of protection occurs later in South Africa (around
28 days while overall the onset of protection occurs a 14 days).

Additional efficacy data needed in the context of a conditional MA b

2023 and is subject to a specific obligation laid down in the MA, to provide long term fal p data,
including data to confirm efficacy in subgroups or data on specific endpoints that werg nob yet available
at the time this assessment was carried out.

The final clinical study report for study VAC31518C0OV3001 will be submitted no later tha mber
|&;>

2.5.4. Conclusions on the clinical efficacy &\/Q

Efficacy of Ad26.COV2.S in the prevention of symptomatic COVID-19 w Q)nstrated in SARS-COV-
2 seronegative individuals, over a median follow up period of 8 weeks i rge multiregional trial.
Efficacy point estimates were 66.9% and 66.1% for the co-primary,€ndpoints ‘moderate to
severe/critical COVID-19’ with an onset beyond Day 14 and Dayz pectively. The study showed
conclusive evidence since both co-primary efficacy endpoints et. Efficacy was consistent, with
point estimates 65% to 70%, for the various definitions of C(QIQ used in the trial.

The vaccine prevented severe disease. The majority of sg events observed in the trial consisted of
COVID-19 with abnormal oxygen saturation episode<93%) often based on participant self-
measures. All cases were adjudicated as severe based the clinical independent clinical judgment of
the adjudicators. There was a favourable case spIQtween the vaccine and placebo groups in terms
of hospitalised COVID-19. Efficacy point estim d to increase with the level of severity of the
case definition. é

Efficacy was observed in the elderly. Effi %uas also observed in participants with common and
stable comorbidities. No data is availa:!ﬁg’immunocompromised participants.

Efficacy was established in the var; gions, including South Africa although at a lower level. New
variants were emerging during t dy period, and most of the strains circulating in South Africa
were the variant of concern 2{ 1Y.v2.

Findings related to asymp ic cases based on N protein serology data are too preliminary to
conclude. These prelimina ta are nevertheless promising, as they suggest efficacy against
asymptomatic SARS-NZ infection, at a level that may be consistent with efficacy against

symptomatic diseas%

Overall, all the @tacy data provide strong evidence for approval of this vaccine for prevention of
éb?

COVID-19 in cts of 18 years and older. Of importance, protection in older adults and in subjects

i riant (South Africa) SARS-CoV-2 is also demonstrated.

infected |L\
More robata on efficacy by age and comorbidities are nevertheless expected to be provided in the
final ort, as well as against the variants.

uration of protection is not known.

The CHMP considers the following measures necessary to address the missing efficacy data in the
context of a conditional MA: the MAH should submit the final clinical study report for the randomised,
placebo-controlled, observer-blind study VAC31518C0OV3001. The study subjects are expected to be
followed for 24 months after the first dose.
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Regarding missing data to confirm efficacy in subpopulations that were not studied or whose data are
limited please refer to sections 2.7 and 3.3.

2.6. Clinical safety

2.6.1. Patient exposure

O

<

2 4
Overall, 54,586 adults >18 years received Ad26.COV2.S or placebo regardless of the &g evel or

schedule in studies VAC31518C0OV3001, VAC31518C0OV3009, VAC31518C0V2001,

&

518C0OV1002

and VAC31518C0OV1001 up cut-off date (22t" January 2021) (of which 17,940 p nts were 260
Qésbad

years of age, 10,746 were =65 years, and 1,848 were =75 years). Of these 5
adults received 2 doses of Ad26.COV2.S or placebo.

An overview of the safety database for participants that received 5x1010
cut-off date of each analysis for each study is provided in Table 25.

Table 25: Number of Participants that Received 5x10*° vp Ad26.C&S Included in the Safety Analysis

ults, 1,596

26.COV2.S up to the

7

Number of Participants Included | Nu Participants Included in Analysis of

in Analysis De

of Solicited, Unsolicited?, and Q

Immediate <D

AEsP \

Younger Older adults Younger Older adultsd Total

adultse© adultse©
VAC31518C0OV1001 | 162 161 363 161 524
VAC31518C0OV1002 | 51 NKJ‘ 51 50 101
VAC31518C0OV2001 | 178 28 178 98 276
VAC31518COV3001 | 2,036¢ & 320 14,564 7,331 21,895
VAC31518C0OV3009 | NA A 3,184 1,265 4,449
Total 2,427 1,579 18,340 8,905 27,245

t available for this age group.

NA: Not available. Safety analysis curre@o
a Solicited AEs collected from the daﬁ{ ination until 7 days after each vaccination. Unsolicited AEs

collected from the day of vaccinat'Q
years COV1001 and COV2001; =20 to <55 years for COV1002; =18 to <60

b Immediate AEs collected within
c Younger Adults: 218 to <

years for COV3001 and C
d Older Adults: =65 years
e In study COV3OQ1, lic

(5x10° vp) wjth @t

28 days after each vaccination.

OV1001 and COV2001; =60 years for COV3001 and COV3009.
d and unsolicited AEs are only collected for the safety subset.

inutes after vaccination (COV3001 only).

t a 28-day interval between doses for the 2-dose regimen.

f Includes exposur; a Single-dose or 2-dose vaccination regimen with Ad26.COV2.S at the selected dose level
< Ie’s

| study: VAC31518C0OV3001

001, a total of 44,325 participants were randomised of whom 43,783 were vaccinated (21,895
e Ad26.COV2.S 5x101° vp group and 21,888 in the placebo group) and included in the Full analysis

set (FAS). Of these 43,783 participants, 6,736 (3,356 in the Ad26.COV2.S 5x10%°% vp group and 3,380
in the placebo group) were included in the safety subset. Of the participants in the FAS, none had
completed the study at the time of the analysis.

Of the participants in the FAS, 49 subjects (0.2%) in the Ad26.COV2.S 5x10%° vp group and 96
subjects (0.4%) in the placebo group, had discontinued the study prematurely, mainly due to
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withdrawal of consent (35 [0.2%] participants and 66 [0.3%] participants in the Ad26.COV2.S and
placebo group, respectively).

At the time of the primary analysis, the median follow-up after vaccination was 58 days in both groups.
Longer safety follow-up of >2 months is available for 23,903 participants in the FAS: 11,948
participants in the Ad26.COV2.S group (54.6%) and 11,955 in the placebo group (54.6%). Ho@e
only 34 participants in the Ad26.COV2.S group (0.2%) and 31 in the placebo group (0.1%)

followed for close to 4 months. Long-term safety is identified as a missing information |n% P.

Demographic and baseline: Main clinical study: VAC31518C0OV3001

In the FAS, with a median age of 52 years of age, there were 21,895 adults 218 @ of age,
including 17,636 adults 18-64 years of age (80.5%) and 4,259 adults =265 y ge (19.5%) (with
809 adults =275 years of age - 3.7%), including 8,936 adults with comorbidi@S%) (with 2,271
adults =265 years of age with comorbidities - 10.4%), and including 2,151% seropositive at
baseline (9.8%), who received Ad26.COV2.S at the selected dose IeveI@ 10 vp.

In the safety subset, with a median age of 54, there were 3,356 adults =¥8 years of age, including
2,593 adults 18-64 years of age (77.3%) and 763 adults 265 yearS%f age (22.7%) (with 150 adults
>75 years of age - 4.5%), and including 1,135 adults with comarlidities (33.8%) (with 341 adults

>65 years of age with comorbidities - 10.2%), and including dults seropositive at baseline
(4.6%), who received Ad26.COV2.S at the selected dose | 1010 vp.

There were 1,320 subjects 260 years of age in Ad26.C group and 1,331 subjects =60 years of
age in placebo group. This is in line with protocol req nts which requested to have at least 2,000

elderly participants 260 years of age without comggbidities that are associated with increased risk of
progression to severe COVID-19 among the appr ately 6,000 participants in the safety subset
(including approximately 1,000 Ad26.COV2.S @ents and approximately 1,000 placebo recipients).

In the FAS and the safety subset, the de raphic and baseline characteristics were similar among
participants who received Ad26.COV2.S @acebo

The demographic profile of Ad26.
with the exception of race, countr

@Nas generally similar between the safety subset and the FAS,

serostatus at baseline. In the FAS, participants were mainly
from US (44.1%), Brazil (16.6% uth Africa (15%); in addition to Colombia (9.7%), Argentina
(6.8%), Peru (4%), Chile (2 nd Mexico (1.1%). In the safety subset were included only
participants from the US ( ), Brazil (38.5%) and South Africa (10.1%), for practical reason (Cf.
methodology section). In t afety subset, the proportion of White participants was greater (83.4%)
compared to the FAS .7%). The proportion of participants who were SARS-CoV-2 seropositive at
baseline was lower @o) compared to the FAS (9.6%).

Demographu@aseline: Other clinical studies

In the Phase amd 2 studies (VAC31518C0OV1001 [Cohorts 1a and 3], VAC31518C0OV1002, and
VAC315 001), demographics and baseline characteristics were generally well balanced between
the Adzb/z S vaccine groups and the placebo groups. In Studies VAC31518C0OV1001 and
COV2001 most participants were white. Study VAC31518C0OV1002 was conducted in Japan
I study VAC31518C0V2001, the proportion of males was 63.4 % versus 36.6% of females.

In study VAC31518C0OV1001 Cohort 1b (participants aged =18 to <55 years), a total of 25 participants
were randomised and vaccinated. By the cut-off date of 11/01/2021, all participants had completed the
study treatment or had discontinued early. Overall, 56.0% of participants were female and 44.0%
were male. The median age was 42 years (range: 22 to 52 years) and the median BMI was 24.8 kg/m?
(range: 18.8 to 29.9 kg/m?). Most participants were White (88.0%).
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2.6.2. Adverse events

Solicited Adverse Events

Study VAC31518C0OV3001
In study VAC31518C0OV3001 solicited adverse events were collected in the safety subset groub

During the 7-day post-vaccination period, the frequency of solicited AEs was higher in pagti tsin
the Ad26.COV2.S group (66%), compared to participants in the placebo group (41.9% nly grade
1 and 2) in the safety subset group. {

Table 26: Overall Summary of Solicited Adverse Events; Safety Subset (Study VAC@COV3001)
o N

Ad26 5e10 PlagepOy,
Analysis set: Safety Subset 3356 33: -

Post-dose 3356

Subjects with 1 or more:
Solicited AE 2216 (66.0%) 1417 (41.9%)
Solicited AE of worst grade 3 75 (2.2%) { 25 (0.7%)
Solicited AE of worst grade 4 0 @ 0
Solicited local AE 1687 (50.3%) 658 (19.5%)
Solicited local AE of worst grade 3 23 (0.7%) 6 (0.2%)
Solicited local AE of worst grade4 0 Q 0
Solicited systemic AE 1853 (55.2%) O 1188 (35.1%)
Solicited systemic AE of worst
grade 3 61 (1.8%) 21 (0.6%)
Solicited systemic AE of worst O
grade 4 0 0
Solicited systemic AEs considered 9
to be related to study vaccine 1819 (5%2.2%) 1131 (33.5%)
Solicited systemic AEs of grade 3 or %
higher considered to be related to
study vaccine 1.8%) 20 (0.6%)

Key: AE = adverse event
Note: Subjects are counted only once withi eriod for any given event, regardless of the number of times they actually
experienced the event in that period. RE ship to vaccine is assessed by the investigator.

Solicited local reactions Q

During the 7-day post:-Vagcination period, the frequency of solicited local AEs was higher in participants
in the Ad26.COV2. p (50.3%), compared to participants in the placebo group (19.5%) (table
below). The mosifréguently reported solicited local AE was vaccination site pain with a frequency that
was higher in iCipants in the Ad26.COV2.S group (48.7%), compared to participants in the placebo
group (16.‘7°£)accination site erythema (7.3% vs. 3.9%, respectively) and vaccination site swelling
(5.3% v o) were also more frequent in participants in the Ad26.COV2.S group.

Local jted adverse events were mainly grade 1 or 2. The frequency of Grade 3 solicited local AEs
overall, but higher in participants in the Ad26.COV2.S group compared to participants in the
bo group: vaccination site pain (0.3% vs. 0.1%, respectively), vaccination site erythema (0.2%
vs. 0.1%), and vaccination site swelling (0.2% vs. 0.1%) (no grade 4). All solicited local AEs are
considered related to study vaccination by definition. These local solicited AEs are adequately specified,
with the appropriate frequencies, in the ADR table in the SmPC.
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Table 27: Number of Subjects with Local Solicited Adverse Events by Derived Term and
Worst Severity Grade; Safety Subset (Study VAC31518C0OV3001)

Analysis set: Safety Subset

Post-dose

Subjects with 1 or more Local

AEs
Any
Grade 1
Grade 2
Grade 3

Vaccination Site Erythema

Any

Grade 1
Grade 2
Grade 3

Vaccination Site Pain

Any

Grade 1
Grade 2
Grade 3

Vaccination Site Swelling

Any

Grade 1
Grade 2
Grade 3

Ad26 5e10 Placebo
3356 3380
3356 3380

1687 (50.3%)
1441 (42.9%)
223 (6.6%)
23 (0.7%)

245 (7.3%)
207 (6.2%)
31 (0.9%)
7 (0.2%)

1634 (48.7%)
1425 (42.5%)
198 (5.9%)
11 (0.3%)

178 (5.3%)
150 (4.5%)
21 (0.6%)
7 (0.2%)

\OQ

658 (19.5%)
609 (18.0%)
43 (1.3%)
6 (0.2%)

565 (16.7%)
42 (16.0%)

&

21 (0.6%)
2 (0.1%)

53 (1.6%)
45 (1.3%)
6 (0.2%)
2 (0.1%)

L 4

o

>
2
4

Key: AE = adverse event

Note: Subjects are counted only once within a period for
experienced the event in that period. The event experien
missing severity grade for a specific adverse event,

The frequencies of solicited local AEs ar

L 4

N

QQJ

X9

AN
(\’b

b\\"

,\O

n event, regardless of the number of times they actually

O
£

the subject with the worst severity grade is used. If a subject has
wject is counted in the ‘Any’ row for that adverse event.

eerJ ically presented in Figure 22 below.
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Figure 21: Presentation of Local Solicited Adverse Events by Worst Severity Grade After any
Vaccination; Safety Subset (Study VAC31518C0OV3001)
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All solicited local AEs were transient in nature@orted as resolved. The median time to onset of
a

the selected solicited local AEs was within 2 d

vaccination), and within 1 to 2 days witrﬁsbo.

The median duration for the most freq

after vaccination with Ad26.COV2.S (including day of

olicited local AEs (vaccination site pain, vaccination site

erythema) was 2 days after vacci t@th Ad26.COV2.S or placebo. The median duration for

vaccination site swelling was 3 da

O

Solicited systemic reactions

During the 7-day post-va
participants in the Ad26.
(35.1%) (table below).
Ad26.COV2.S grou
myalgia (33.22/0
placebo group
reported in 3

in the pl

freque@
Mo

iCited systemic AEs were Grade 1 or Grade 2 in severity (no grade 4). The frequency of Grade

&

&r

er vaccination with Ad26.COV2.S and 1 days after placebo.

n period, the frequency of solicited systemic AEs was higher in

.S group (55.2%), compared to participants in the placebo group

e most frequently solicited systemic AEs were headache (39% in

3.8% in the placebo group), fatigue (38.3% vs. 21.6%, respectively), and
.8%). Nausea were reported at 14.2% in Ad26.COV2.S group vs. 9.7% in the
ia (defined as body temperature =38.0°C, as recorded by the participants) was
.0%) participants in the Ad26.COV2.S group, compared to 20 (0.6%) of participants

roup. These systemic solicited AEs are adequately specified, with the appropriate

in the ADR table in the SmPC.

icited systemic AEs was low overall, but higher in participants in the Ad26.COV2.S group
compared to participants in the placebo group. The most frequently reported Grade 3 solicited
systemic AEs reported for fatigue (35 participants - 1%) and myalgia (32 participants - 1%) during
the 7-day postvaccination period. Grade 3 headache were reported by 23 subjects (0.7%), and grade 3
nausea by 6 subjects (0.2%). Grade 3 pyrexia was reported in 8 (0.2%) participants in the
Ad26.COV2.S group. Among these 8 participants, 7 participants were in the 218 to <60 years age
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group and these 7 participants were all <35 years of age. In the 260 years age group, 1 participant
reported Grade 3 pyrexia. No Grade 3 pyrexia was reported in the placebo group.

Table 28. Number of Subjects With Systemic Solicited Adverse Events by Derived Terin and
Worst Severity Grade; Safety Subset (Study VAC31518C0OV3001)

Analysis set: Safety Subset

Post-dose

fo N
Ad26 5e10 Placebo ,y
3356 3380 *
3356 3380

Subjects with 1 or more Systemic

AEs
Any
Grade 1
Grade 2
Grade 3
Fatigue
Any
Grade 1
Grade 2
Grade 3
Headache
Any
Grade 1
Grade 2
Grade 3
Myalgia
Any
Grade 1
Grade 2
Grade 3
Nausea
Any
Grade 1
Grade 2
Grade 3
Pyrexia
Any
Grade 1
Grade 2
Grade 3

1853 (55.2%)
1217 (36.3%)
575 (17.1%)
61 (1.8%)

1286 (38.3%)
929 (27.7%)
322 (9.6%)
35 (1.0%)

1308 (39.0%)
935 (27.9%)
350 (10.4%)
23 (0.7%)

1115 (33.2%) \
848 (25.3%) O

235 (7.0%)

32 (1.0%) Q

478 ( %)
402 (12'Q2
70 (1%

~
@ 9.0%)

80 (2.4%)
8 (0.2%)

2
QQ

1188 (3

{\
O
20 oo “Q\

21 (8,6¢

@1.6%)
601"(17.8%)

119 (3.5%)
(0.3%)

805 (23.8%)
658 (19.5%)
138 (4.1%)
9 (0.3%)

432 (12.8%)
375 (11.1%)
51 (1.5%)

6 (0.2%)

329 (9.7%)
284 (8.4%)
39 (1.2%)
6 (0.2%)

20 (0.6%)
16 (0.5%)
4 (0.1%)
0

Key: AE = adverse event

Note: Subjects are cougted
actually experienced the

is used. If a sub]ect

(6.4%)
,\O

che within a period for any given event, regardless of the number of times they
nt in that period. The event experienced by the subject with the worst severity grade
issing severity grade for a specific adverse event, the subject is counted in the ‘Any’

row for that adve&
®
N

<

*
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Figure 22: Graphical Presentation of Systemic Solicited Adverse Events by Worst Severity
Grade After any Vaccination; Safety Subset (Study VAC31518C0OV3001)
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Most solicited systemic AEs after vaccination v@onsidered to be related to study vaccine (98.16%
(1819/1853) of the solicited systemic AEs were ®onsidered related to the study vaccine, and 95.2%
(1131/1188) to the placebo). In the Ad2 @2.5 group, the most frequently reported solicited
systemic AEs related to vaccination werbdache (38.2%), fatigue (37.4%), and myalgia (32.6%).
Related nausea was reported by 13.%nd related pyrexia by 8.9%.
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Table 29: Number of Subjects With Systemic Solicited Adverse Events Related to Vaccination
by Derived Term; Safety Subset (Study VAC31518C0OV3001)

Ad26 5e10 Placebo
Analysis set: Safety Subset 3356 3380
Post-dose 3356 3380 b
Subjects with 1 or more
Systemic AEs related to @
vaccination 1819 (54.2%) 1131 (33.5%) .\%
Fatigue 1254 (37.4%) 705 (20.9%)
Headache 1282 (38.2%) 750 (22.2%
Myalgia 1093 (32.6%) 417 (1
Nausea 465 (13.9%) 310 ( ﬁ
Pyrexia 298 (8.9%) 16 (0

Key: AE = adverse event

Note: Subjects are counted only once within a period for any given ev@egardless of the number
of times they actually experienced the event in that period. Relatigfiship to vaccine is assessed by the
investigator. ~

\

Regarding the severity, most Grade 3 solicited systemic AEs onsidered as related to
Ade26.COV2.s, there was only one report of grade 3 head " was not considered related to the
study vaccine. In the Ad26.COV2.S group, the most fre y reported grade 3 solicited systemic AEs
related to vaccination were fatigue (1%), myalgia (1& headache (0.7%). Grade 3 related nausea
and pyrexia were reported by 0.2% each.
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Table 30: Number of Subjects With Systemic Solicited Adverse Events related to vaccination
by Derived Term and Worst Severity Grade of at Least Grade 3; Safety Subset (Study

VAC31518C0OV3001)
Ad26 5e10 Placebo
Analysis set: Safety Subset 3356 3380 b
Post-dose 3356 3380
Subjects with 1 or more @
Systemic AE grade 3 or higher . %
Any 60 (1.8%) 20 (0.6%) N\
Grade 3 60 (1.8%) 20 (0.6%) {
Fatigue O
Any 35 (1.0%) 9 (0.3%
Grade 3 35 (1.0%) 9 (0.30%
Headache KJ
Any 22 (0.7%) 9 (083°
Grade 3 22 (0.7%) 9 o)
Myalgia
Any 32 (1.0%) 5 (0.1%)
Grade 3 32 (1.0%) k% (0.1%)
Nausea @
Any 6 (0.2%) 6 (0.2%)
Grade 3 6 (0.2%) 6 (0.2%)
Pyrexia Q
Any 8 (0.2%) O 0
Grade 3 8 (0.2%) N 0

N

Key: AE = adverse event

Note: Subjects are counted only once within a period for any g@vent, regardless of the number of times they actually
experienced the event in that period. The event experienc the subject with the worst severity grade is used. If a subject has
missing severity grade for a specific adverse event, the subject is counted in the ‘Any’ row for that adverse event.

Most solicited systemic AEs were transie@ nature and reported as resolved. Overall, the median
duration of the selected solicited sys AEs was similar in both groups (1 to 2 days after vaccination
with Ad26.COV2.S or with pIaceb@ also the median time to onset (within 2 days after vaccination
with Ad26.COV2.S and within ZQ ays after vaccination with placebo)

Supportive studies (COV1 COV1002 and COV2001)

Overall, the solicited and Qlicited AEs in supportive studies were consistent with the pivotal phase 3

COV3001 study. \

Solicited AEs after

local AEs werg r rted in COV1001 and COV2001, although, a 2% of the participants reported a
Grade 3 &Q ion site pain in COV1002. The frequency of subjects with any Grade 3 solicited
systemi COV1001 was 9.9% in cohort 1a and 0.6% in cohort 3; it was a 7.8% in COV1002 and

a 2.9@cov2001.

iciteéd AEs administered as 2-dose regimen

In all supportiV; dies, most solicited local and systemic AEs were Grade 1 or 2. No grade 3 solicited

Safety data of a 2-dose regimen of Ad26.COV2.S (5x10%° vp) administered at a 56-day interval was
available from COV1001 in 77 adults 218 to <55 years (Cohort 1a) and 81 adults 265 years (Cohort
3) of age. In general, no safety concerns were identified after vaccination with two doses of
Ad26.COV2.S (5x101° vp) at a 56-day interval, as no apparent difference was observed regarding the
frequencies of solicited local and systemic AEs, and unsolicited AEs, when comparing a one dose and
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two dose regimens, in adults aged =18 to <55 and aged =65. There were slightly higher frequencies of
solicited systemic AEs after post-dose 1 than after post-dose 2. The main difference was regarding
pyrexia. All solicited local AEs and the majority of solicited systemic AEs were Grade 1 or 2 in severity.
Lower frequencies of Grade 3 solicited systemic AEs were observed after a second vaccination with
Ad26.COV2.S in both age groups.

Unsolicited AEs c @
2 4 \

Study VAC31518C0OV3001

As defined in the protocol, for the participants in the safety subset, the investigat s to record
systematically all unsolicited AEs, whether serious or non-serious from the tir%accination until 28
days post-vaccination. Without such a requirement for a systematic collectiogp{of all unsolicited events
for those participants in the FAS who were not in the safety subset (althoug ontaneous unsolicited
reports were captured in the eCRF), and although a much larger numb bjects have been
vaccinated with Ad26.COV2.S in FAS (21,895), the frequencies calcula’m the safety subset (3,356
subjects vaccinated with Ad26.COV2.S) is preferred (higher than irﬁa FAS). The selection of
unsolicited AEs to be presented in the ADR table in the SmPC w e applying the following criteria
(all criteria had to be met): Event occurred with a frequency o a@st 0.1% in the safety subset; The
AE was not collected as a solicited AE (to avoid duplication f@vent in both solicited and unsolicited
sections); The unsolicited AE occurred at a higher frequen@( >0.1%) in the Ad26.COV2.S group
compared to the placebo group; A medical review was '@ o establish plausible connection to the
vaccine and to assess confounding factors. Moreover, ghds been checked that the unsolicited AEs
reported in Ad26.COV2.S FAS (applying the same giiteria as for the safety subset) are also present in
the ADR table. 6

In the safety subset, the frequency of unsolici&Es reported during the 28-days post-vaccination
period was similar for participants in the %COVZ.S group (13.1%) compared to participants in the
placebo group (12%). In the Ad26.COV2.S group, the most frequently reported unsolicited AEs by PT
(21.0% of participants) were headacheNfatigue, myalgia, and vaccination site pain, which were also
recorded as solicited AEs. In the A@ V2.S group, the unsolicited ADRs (not recorded as solicited
AEs) selected for the ADR table j SmPC are chills, arthralgia, malaise, asthenia, muscular
weakness and pain in extremi \@ble below).

Table 31: Unsolicited Ase Reactions Reported in the 28 Days Following Vaccination -
Individuals 18 YeaHKfA ge and Older (Safety Subset COV3001)

ADVERSE REAC AD26.COV2.S PLACEBO
. N=3,356 N=3,380
2\ N (%) N (%)
CHILLS » | 67 (2.0%) 19 (0.6%)
ARTH ‘ 35 (1.0%) 24 (0.7%)
MALAI 26 (0.8%) 18 (0.5%)
AST ‘ 18 (0.5%) 7 (0.2%)
AR WEAKNESS 10 (0.3%) 5 (0.1%)
IN EXTREMITY 9 (0.3%) 3 (0.1%)

: SUBJECTS ARE COUNTED ONLY ONCE WITHIN A PERIOD FOR ANY GIVEN EVENT, REGARDLESS OF THE NUMBER OF TIMES
T ACTUALLY EXPERIENCED THE EVENT IN THAT PERIOD. THE EVENT EXPERIENCED BY THE SUBJECT WITH THE WORST
SEVERITY GRADE IS USED. IF A SUBJECT HAS MISSING SEVERITY GRADE FOR A SPECIFIC ADVERSE EVENT, THE SUBJECT IS
COUNTED IN THE ‘ANY’ ROW FOR THAT ADVERSE EVENT.
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Most reported unsolicited AEs were Grade 1 or Grade 2 in severity. There was as similar frequency of
participants with unsolicited AEs of at least Grade 3 in both group (0.6% in the Ad26.COV2.S group vs.
0.5% in the placebo group).

The frequency of unsolicited AEs that were considered related to vaccination was higher in pariicipants
in the Ad26.COV2.S group (7.2%) compared to participants in the placebo group (4.6%) (tabl@ow).

There was an imbalance between vaccine and placebo in related unsolicited AEs (difference@related

events in favour of vaccine group) observed for cough (12 related with vaccine vs. 4 ip bo),
sneezing (10 vs. 8), oropharyngeal pain (5 vs. 1), tremor (3 vs. 1), back pain (3 vs.
hyperhidrosis (2 vs. 0). These related events have been appropriately added in th table in

section 4.8 of the SmPC.

Qaccination (=

afety Subset (Study

Table 32: Number of Subjects with Unsolicited Adverse Events Rela
0.1% in Ad26 5e10 Group) by System Organ Class and Preferred Te
VAC31518C0OV3001 - post-dose period)

@6 5e10 Placebo
{ (N = 3356) (N = 3380)
@ Num_b_er (%) of Num_b_er (%) of
Participants Participants
Participants with 1 or more AEs Q 242 (7.2%) 154 (4.6%)
General disorders and administration site conditions ‘Q 173 (5.2%) 88 (2.6%)
Chills a O 56 (1.7%) 8 (0.2%)
Fatigue \ 48 (1.4%) 48 (1.4%)
Vaccination site pain 0 41 (1.2%) 22 (0.7%)
e
Malaise Q 21 (0.6%) 6 (0.2%)
Asthenia 11 (0.3%) 5(0.1%)
Vaccination site erythema x 11 (0.3%) 7 (0.2%)
Vaccination site swelling \V 11 (0.3%) 2 (0.1%)
Pyrexia v 8 (0.2%) 0
Injection site pain 6 7 (0.2%) 4 (0.1%)
Pain ,0 3(0.1%) 1 (<0.1%)
f
Musculoskeletal and connectiv, ue disorders 52 (1.5%) 40 (1.2%)
Myalgia 28 (0.8%) 31 (0.9%)
Arthralgia \ 16 (0.5%) 10 (0.3%)
Muscular weakness N 5 (0.1%) 2 (0.1%)
Pain in extremity Qv 4 (0.1%) 0
Back pain ;\ 3 (0.1%) 1 (<0.1%)
Nervous s orders 47 (1.4%) 44 (1.3%)
38 (1.1%) 33 (1.0%)
Dizzjfiégs 3 (0.1%) 5 (0.1%)
w 3(0.1%) 1 (<0.1%)
strointestinal disorders 32 (1.0%) 34 (1.0%)
Nausea 14 (0.4%) 20 (0.6%)
Diarrhoea 9 (0.3%) 8 (0.2%)
Odynophagia 5 (0.1%) 4 (0.1%)
Abdominal pain 4 (0.1%) 5 (0.1%)
Respiratory, thoracic and mediastinal disorders 29 (0.9%) 18 (0.5%)
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Cough 12 (0.4%) 4 (0.1%)
Nasal congestion 10 (0.3%) 9 (0.3%)
Sneezing 10 (0.3%) 8 (0.2%)
Oropharyngeal pain 5 (0.1%) 1(<0.1%)
Dyspnoea 3 (0.1%) 2 (0%
Lower respiratory tract congestion 2 (0.1%) ({7 N
Rhinorrhoea 2 (0.1%) .1%)
L 4
Wheezing 2 (0.1%) /(0.1%)
Infections and infestations 8 (0.2%) my, 11 (0.3%)
Rhinitis 7 (0.2%) 7 (0.2%)
Skin and subcutaneous tissue disorder 7 (0, 4 (0.1%)
Hyperhidrosis 2 (0% 0
Metabolism and nutrition disorders %) 6 (0.2%)
Decreased appetite 1 .1%) 6 (0.2%)
Eye disorders & 4 (0.1%) 1 (<0.1%)
Eye irritation (2.%|20.1%) 1(<0.1%)
Eye pain 7 2 (0.1%) 0
Blood and lymphatic system disorders o N 2 (0.1%) 2 (0.1%)
Lymphadenopathy N 2 (0.1%) 1 (<0.1%)
Investigations \G 2 (0.1%) 1 (<0.1%)
Body temperature increased \ 2 (0.1%) 0

O

Five subjects (0.1%) reported 6 unsolicited AEQat least Grade 3 considered to be related to the
study vaccine in the Ad26.COV2.S group mpared to 1 in placebo group): 1 chill, 1 fatigue, 1
malaise, 1 diarrhoea, 1 pain in extremityand 1 headache (none of grade 4) (table below).

,\O

R

“
-
N
&

<
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Table 33: Number of Subjects With Unsolicited Adverse Events of at Least Grade 3 and
Related to Vaccination by System Organ Class and Preferred Term; Safety Subset (Study
VAC31518C0OV3001)

Ad2a el Placebo
Amnalysis set: Safety Subset 3356 3380
Post-Dose 3355 3380 b
Subjects with 1 or more AFs of at least @
grade 3 considered related to study . %
vaccine 5(0.1%) 1 ((N
General disorders and administration site Q

conditions 3(0.1%)

Chills 1(=0.1%) \Q 0
Fatigue 1(<0.1%) 0
Malaise 1(<0.1% S’ 0

(Gastrointestinal disorders 1(=0.1%) 0
Diarrhoea 1{=0.1%) 0
(
husculoskeletal and commective tissus (
disorders 1 (<0.1%) @ 1(<0.1%)
Pain in extremity 1{=0.1%) 0
Arthralzia ] Q 1(=0.1%%)
WNervous system disorders 1(=0.1% Q 1 (=0.1%:)

Headache 1 E'~=D.1‘}"uo 0
Dizziness cr\ 1(<0.1%)

Fespiratory, thoracic and mediastinal
disorders 1 (=0.1%)

Masal congestion U 1(=0.1%)

Sneezing 0 1(=0.1%)

Wheezing & 0 1(=0.1%)
Ve

Supportive studies (COV1001, C 52 and COV2001

Unsolicited AEs after dose 1

In all studies, most solicited | s were Grade 1 or 2. No grade 3 unsolicited AEs (related or not)
were reported with dose le 101% vp of Ade26.COV2.S in COV1002 and COV2001. However, in
COVv1001, only 2 participaén each age group reported severe related unsolicited AEs.

Unsolicited AEs administered as 2-dose regimen

Safety data of a o0se€’ regimen of Ad26.COV2.S (5x10%0 vp) administered at a 56-day interval was
available frome 01 in adults 218 to <55 years (Cohort 1a) and =65 years (Cohort 3) of age.
There was ngfapparent difference in the frequencies of unsolicited AEs after vaccination with 5x10%° vp
Ad26.CO st-dose 1 compared to post-dose 2 in adults 218 to <55 years of age. There was
slightly frequency of unsolicited AEs in participants who received 5x101° vp Ad26.COV2.S. after
dose n after dose 2 in adults 265 years of age. Most unsolicited AEs were Grade 1 or 2 in

se mower frequencies of Grade 3 unsolicited AEs were observed after a second vaccination with
.COV2.S in both age groups.
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2.6.3. Immediate adverse events

In the main study COV3001, the first 2,000 participants in each of the 2 age groups (=18 to <60 years
and =60 years) remained under observation at the study site for at least 30 minutes after vaccination
to monitor for immediate reactions. No early onset had been observed in either age group at time
of the Day 3 safety review of the initial 2,000 participants, therefore the observation period a:@
study site was reduced to at least 15 minutes for the remaining participants in the study. !\@
anaphylactic or severe hypersensitivity reactions were observed immediately after vagci (at the
cut-off). Anxiety related reactions to vaccination, including vasovagal reactions such ope and
presyncope, were rare (<0.1%) and evenly distributed amongst the Ad26.COV2.S a lacebo groups.
Immediate unsolicited reactions occurring within 30 minutes of vaccination were iuent and
occurred in 0.2% of participants in both the vaccine and placebo groups. The 0.3% of
participants with solicited reactions in in the Ad26.COV2.S group (0.3%) comiargd to participants in
the placebo group (0.1%). None of the immediate events reported in the %COVZ.S and placebo
groups were considered serious. These findings are consistent with the’ﬁ data of the Ad26-vector
platform.

2.6.4. Serious adverse event/deaths/other sifewant events

SAEs and deaths in pivotal study VAC31518COV300!Q

Up to the cut-off date of 22 January 2021, few ghs were observed in the Ad26.COV2.S group (3
[<0.1%]) compared to the placebo group (169’/0]) (table below). Out of the 16 deaths reported in
the placebo group, 6 were confirmed to b&&associated with COVID-19. There were no deaths confirmed
to be associated with COVID-19 in the A@COVZ.S group.

Table 34: Listing of Fatal Adve @nts; Full Analysis Set (Study VAC31518C0OV3001)

Deaths

Day of COVID-19 Cases as per
Vaccination COVID-19 Case as AE Duration PJanssen WHO clinical
Group Preferred Ter§ per clinical database Onset® (days) assessment P
Ad26.COV2.S Death 45 1 Not COVID-19
5x10%0 vp Lung abch 33 27 Not COVID-19
Pneurhq&ifnc 11 14 Not COVID-19
Placebo Co suicide 25 1 Not COVID-19
Ac%ocardial 62 1 Not COVID-19
. i%&ion
h 25 1 Not COVID-19
. (?ath 41 1 Not COVID-19
\ neumonia 59 3 Not COVID-19
b Accidental overdose 7 1 Not COVID-19
@ Sudden death 58 1 Not COVID-19
COVID-19 Yes 25 14 Confirmed COVID-19
Cardiac failure Yes 15 1 Confirmed COVID-19
Pneumonia 27 2 Probable COVID-19
Malaise . . Not COVID-19
COVID-19 Yes 32 8 Confirmed COVID-19
Suspected COVID- 23 4 Probable COVID-19
19
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Day of COVID-19 Cases as per
Vaccination COVID-19 Case as AE Duration PJanssen WHO clinical
Group Preferred Term per clinical database Onset® (days) assessment P
COVID-19 Yes 10 9 Confirmed COVID-19
pneumoniad (PCR positive at
baseline)
COVID-19 Yes 28 4 Confirmed CO 9
COVID-19 Yes 46 10 Confirmed 19
pneumonia p -
Key: AE = adverse event * ”
2 Day of AE Onset is in reference to the date of first vaccination. \
b WHO COVID-19: Case Definitions, published 16 December 2020. {
¢Had a negative COVID-19 test result indicated in CIOMS form.
dHad a positive PCR result at baseline. O
Note: Adverse events are coded using MedDRA Version 23.0. ~ N

\‘
A
All 3 deaths reported in the Ad26.COV2.S group were assessed by the inv@ator as not related: fatal
SAE of lung abscess co-reported with AEs of chest pain, cough, and vonxiting“in 42 years of age male
with a TTO of 32 days, case maybe confounded by underlying conditiomative COVID-19 test
result), fatal SAE of pneumonia (reported in 61 years of age femala@th a TTO of 11 days, negative
COVID-19 test result; without any other explanatory factors, the@t on of the death to the vaccine
cannot be excluded), and 1 death of unknown cause at the ti ata cut-off (in 66 years of age
female with a TTO of 44 days, insufficient information to p r%causality assessment, but in the
absence of reactogenicity symptoms and long time to onsé¥, the event is considered not related by the

applicant). \O
Serious adverse events O

Overall, 90 [0.4%] subjects in the Ad26.COVZ: oup and 137 [0.6%] subjects in the placebo group
reported 1 or more SAEs. However, a totW3 (0.4%) subjects reported SAEs not associated with
COVID-19 in the Ad26.COV2.S group co@ d to 96 (0.4%) subjects in the placebo group. SAEs
associated with COVID-19 were repo the infections and infestations and in the investigations
(SARS-CoV_2 test positive) SOCs % organ class).

A total of 8 (<0.1%) participan rted SAEs associated with COVID-19 in the Ad26.COV2.S group
compared to 44 (0.2%) parti in the placebo group. Among the SAEs not associated with COVID-
19, overall, no major imb were observed by SOC. The most frequently reported SAEs by SOC in
the Ad26.COV2.S and pla groups were infections and infestations (0.1% [23 participants] in the
Ad26.COV2.S group N.l% [27 participants] in the placebo group) and nervous system disorders

(<0.1% [10 partici% in the Ad26.COV2.S group and 0.1% [8 participants] in the placebo group).

L 4
Treatment r QSA Es

.
Nine partigipapts reported a total of 10 SAEs (7 in the Ad26.COV2.S group and 3 in the placebo group)
which wege gonsidered to be related to the study vaccine by the investigator. The 7 related SAE

repor y 7 subjects in the Ad26.COV2.S group were Grade 4 Guillain-Barré syndrome, Grade 3

r itis brachial, Grade 3 post-vaccination syndrome (asthenia), two Grade 2 facial paralysis (Bell’s
P ), Grade 4 pericarditis and Grade 3 hypersensitivity (angioedema).
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Medical attended adverse events

MAAEs were reported for all participants from the moment of vaccination until 6 months after the
vaccination, except for MAAEs leading to study discontinuation, which were to be reported during the
entire study.

Up to the cut-off date , 304 (1.4%) participants reported one or more MAAEs in the Ad26.C

group compared to 408 (1.9%) participants in the placebo group. Overall, no major imbalah€eg were
observed by SOC. The most frequently reported MAAEs by SOC in the COVID-19 vacc'mecg placebo
groups were infections and infestations. {

SAEs and deaths in supportive studies (VAC31518C0OV1001, VAC3151 02

VAC31518C0OV2001 and VAC31518COV3009) &

Overall, safety data on deaths, SAEs, and AEs leading to study discontinu@are available from
supportive clinical studies COV1001, COV1002, COV2001 and COV300?amost of the data is still
blinded, the data reported is aggregated and not divided between the vae€ine and placebo groups. The
studies include >10,500 participants =18 years of age who receivethgeither placebo or active vaccine at
doses up to 1x10'! vp. In the supportive studies, up to the cut- te of 11 January 2021 (COV1001,
COV1002, and COV2001) and 14 January 2021 (COV3009), related death was reported, and few
SAEs were observed. Early discontinuations of vaccmatlon due to (S)AEs were infrequent in all
groups. A total of 26 participants reported 1 or more S these, 2 SAEs were considered to be
related to the study vaccine. In COV1001, a Grade érema was reported post dose 1 of the
Ad26.COV2.S vaccine (1x10'! vp) and led to disconzt&ion of further vaccination. A multiple sclerosis
event was reported during follow-up post-dose 1 Qudy COV1001 for a participant who received
placebo that led to discontinuation of further v ion. This SAE was considered related to the
intervention by the investigator but was consiQ chronic and preceding vaccination by an expert
neurologist. In addition, 7 SAEs consideréd{unrelated and 18 nonserious AEs consisting primarily of
COVID-19 infections led to discontinuatié(he vaccine or study.

2.6.5. Adverse Events of@est

In COV3001, as, per protoc were no pre-specified AESIs for Ad26.COV2.S clinical
development, the appl|ca wed a dynamic medical review of incoming AEs to identify potential
safety issues. Up to the c date , in the FAS, 140 (0.6%) participants reported at least one
treatment emergent Iin the Ad26.COV2.S group compared to 134 (0.6%) participants in the
placebo group. Few ed AESIs were assessed as related: 0.2% in the Ad26.COV2.S group
compared to 0.1 ipants in the placebo group. For the majority of the reported AESIs, because
of lack of plausi Qloglcal mechanism, too long time to onset, alternative explications (such as
underlylng p gies) and confounding factors, causality could not be clearly established.

Allergic ions

In stu@ 3001, the most frequently reported AEs in the broad SMQ ‘non-anaphylactic allergic
re (=6 participants in the Ad26.COV2.S group) were rash (24 participants active vaccine

ding 10 assessed as relate, 16 placebo including 6 related), urticaria (8 participants active vaccine
including 3 related, 3 placebo - none related), and hypersensitivity (6 participants active vaccine
including 1 related, 4 placebo - none related).

Hypersensitivity, rash, urticaria and anaphylaxis have been identified as ADRs in the SmPC.
Anaphylaxis has been included as an important identified risk in the list of safety concerns of the RMP.
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Immune-mediated neurological disorders

There was 1 subject with Guillain-Barré syndrome in each group (1 possibly related grade 4 SAE in the
Ad26.COV2.S group with a plausible temporal relationship, 1 non-related SAE of Guillain-Barré
syndrome in placebo group). The risk of Guillain-Barré syndrome is included in the list of AESIs taken
in consideration for routine and additional pharmacovigilance activities. ]b

There were 3 cases of Bell’s palsy (facial paralysis) in the Ad26.COV2.S group (2 SAE consi@l as
possibly related SAEs by the investigator, but not related by the sponsor; and 1 non-rgl E)
compared with 2 cases in the placebo group (non-related). Relatedness to the vaccing’c ot be
excluded and 2 events of facial paralysis are considered at least possibly related to. gination. Based
on data from reported events, a causal relationship between Ad26.COV2.S vacci a@ and Bell’s palsy
could not be confirmed nor ruled out. Bell’s palsy is included in the list of AESIS{taken in consideration

for routine and additional pharmacovigilance activities.
Other Nervous system disorders 0
%abo group for:

A numerical imbalance observed between the Ad26.COV2.S group agd p

- Tinnitus: Six cases of tinnitus were reported in the Ad26.COV2 p and none in the placebo
group. For these events, a causal relationship with the Jansse D-19 vaccine cannot be
determined. The assessment of causality was confounded b esence of underlying medical
conditions that could have contributed to these events. é

- Convulsions/seizures: Four cases were reported in @G.COVZ.S group (1 serious) and one case
(non-serious) in the placebo group, all of which were cohsidered not related to the study vaccine by
the investigator. The risk of generalised convulsir@included in the list of AESIs taken in
consideration for routine and additional pharm@ lance activities.

Injection site bruising

X
There were 22 subjects with haemorrha@sorders in the Ad26.COV2.S group compared to 25 in the
placebo group. An appropriate warni%s been specified in SmPC section 4.4 (i.e. caution in
individuals receiving anticoagulant therapy or those with thrombocytopenia or any coagulation disorder
(such as haemophilia) because b g or bruising may occur following an intramuscular
administration in these indivi

Thromboembolic disord

A numerical imbalan wasterved for the venous thromboembolic events with 11 subjects in the

vaccine group vs. 4 \ placebo group. In the vaccine group, there were: 6 DVT type events, 4

pulmonary embolj ’ﬁtransverse sinus thrombosis (including 6 SAEs & 1 non-serious related AE; 8

events occurrx hih 28 days following vaccination). In the placebo group, there were: 2 DVT events,

1 pulmonaryC( lism, 1 thrombosed haemorrhoid (including 1 related SAE & 1 none-related SAE, all

within 28.8 vaccination). The majority of the participants had underlying medical conditions
Xy, hypothyroidism, diabetes) that could have contributed to the thrombotic and

olic events. Only 1 SAE of DVT was reported with Ad26 vaccine (in adult FAS after 28 days

ination) in AdVac report V5. Venous thromboembolism has been included as an important

tial risk in the list of safety concerns of the RMP.

Respiratory disorders

AE of asthma was reported for 7 participants in the Ad26.COV2.S group versus 1 participant in the
placebo group. For the majority of the participants (including the participant in the placebo group), the
assessment of “not related” was made considering the nature of the condition and the subject’s
medical history (including longstanding history of asthma).
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In the Respiratory, thoracic and mediastinal disorders, 10 subjects reported 10 SAEs in the COVID-19
group (3 Pulmonary embolism, 2 Dyspnoea, 2 Hypoxia, 1 Chronic obstructive pulmonary disease, 1
Pleural effusion, 1 Pneumothorax spontaneous) compared to 4 subjects reporting 6 SAEs in the
placebo group (Pulmonary embolism, Dyspnoea, Cough, Oropharyngeal pain, Respiratory distress,
Respiratory failure).

Although the causality is not clear, because there is an imbalance, the risk of exacerbation @ nic
pulmonary disorders (i.e. asthma and COPD) might be further monitored in the planned %

feasibility is confirmed. ’\

Increased HIV acquisition risk

The risk for increased HIV acquisition after vaccination with Ad26-based vacci Qonsidered to be
theoretical. In the AdVac Safety Database V5.0, there were 3 cases of incid infection in Ad26-
vaccinated individuals in HIV-V-A004, all captured as SAEs from the same s hich is situated in a
high endemic region for HIV infection (all cases presenting risk factors f infection) (compared to
none in the placebo group). To date, there were no incident HIV infecti@eported in clinical studies
with Ad26.COV2.S. The applicant has been recommended to submi@e next version of the Adenoviral

Vaccine Safety Database (V6.0) including a discussion of the potegngiakincreased risk of HIV acquisition
in individuals vaccinated with adenovirus-based vaccines with iew of reported cases in the
updated Ad26 platform data (expected for approximatively A 21) (see list of recommendations).
2.6.6. Laboratory findings \O

Clinical laboratory evaluations were only conductmcovwm, COV1002 (blinded), and COV2001
(blinded). Overall, a low number of laboratory alities were reported as an AE after vaccination
with Ad26.COV2.S.

In study COV1001 Cohort 1a, laboratory oymalities were reported as AEs (Grade 1 or 2 in severity),
in the active vaccine groups but no risk Rinimisation procedures were considered needed. Examination
of safety laboratory assessments at @ﬁferent timepoints for all vaccination groups showed no
notable differences compared wit% ine values and/or with values from the placebo group. Overall,
the percentages of participants jwi normal safety laboratory values (biochemistry, haematology,
coagulation, and urinalysis) er low and no differences were noted between vaccine and placebo

analysis, one laboratory-r d AE was reported in a participant in the placebo group with Grade 1 C-
reactive protein increw 15days after the first vaccination. The AE was considered not serious and

not related to vacciﬁw. The event resolved by the next measurement which occurred 18 days later.
In study COV200%% boratory-related AEs were reported post-dose 1. Individual laboratory data at
the different tﬂ@ts were not available at the time of this analysis.

groups, vaccine dose Ieve[Q first versus second dose. In study COV1002 at the time of the interim

Vital signs‘gcslrements included body temperature, pulse/heart rate, respiratory rate, and blood
pressure all, a low number of vital sign-related AEs were observed after vaccination with
Ad26.

COV1001 the following vital signs-related AEs were reported: one Grade 3 AE of hypotensive
isiS after vaccination which was considered related to the study vaccine by the investigator and one
serious Grade 3 AE of decreased blood pressure, one Grade 2 AE of bradycardia, one Grade 2 and one
Grade 1 AE of syncope and one Grade 1 AE of hypertension, all of them after vaccination and which
were considered unrelated to the study vaccine by the investigator. The event of hypotensive crisis
occurred immediately after vaccination and coincided with an anxiety reaction and the applicant is,
therefore, of the opinion that the event of hypotensive crisis was anxiety related. As anxiety-related
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reactions post vaccination are listed in the warnings and precautions section of the SmPC and based on
the described vital signs-related AEs, no additional risk minimisation procedures are considered
needed.

While looking at the Emerging worst vital signs abnormalities in COV1001, frequencies of subjects with
abnormalities (bradycardia, hypertension, hypotension, and tachycardia) were comparable in
different groups (active vaccine groups or placebo group). Only the respiratory rate seems j sed
post-dose 1 in the 5x1010 vp Ad26.COV2.S / 5x1010 vp Ad26.COV2.S group (19.5%) ed to
PL/PL group (11.7%). This difference is not seen post-dose 2. ’

In study COV1002 at the time of the interim safety analysis for Cohort 1 one vital &related AE of
presyncope was reported in a participant who received Ad26.COV2.S at 5x101!
%6 COV2.S 5x10%° vp

In COV2001, a total of 4 participants in the Ad26.COV2.S (2 participants in

[0.7%] and 2 in the 1x1011 vp [2.7%] group) were reported with hypertﬁ Overall, 3 participants
(all reported in the Ad26.COV2.S 5x1010 vp [1.1%] group) were report pyrexia and 2
participants (1 participant in the Ad26.COV2.S 5x10%° vp [0.4%] and 1%e 1x10't vp [1.4%] group)
were reported with syncope. Other AEs (PTs) occurred in at most 1 _farticipant in the combined
Ad26.COV2.S groups. No vital signs-related AEs were reported i {placebo group. No Grade 3 vital

signs-related AEs were reported

In study COV3001, up to 28 days post vaccination, 14 (0. % 2%) and 4 (0.1%) of the
participants (safety subset) in the Ad26.COV2.S group ported with pyrexia, hypertension and
syncope, respectively, versus 5 (0.1%), 2 (0.1%) a @1%) participants, respectively in the

placebo group. Other AEs (PTs) were reported in at 1 participant in the Ad26.COV2.S group
and/or the placebo group. No Grade 3 vital sign-r d AEs were observed after vaccination with
Ad26.COV2.S. Two Grade 3 hypertension AEs ported after vaccination with placebo which were

considered unrelated to the study vaccine

In COV3009, overall, blinded data (FAS; to 28 days after the first vaccination) were in line with
the observations in COV3001 with the Qrequently reported vital signs-related AEs being pyrexia
(25 [0.3%] participants overall) a ngope (3 [<0.1%] participants overall). Other AEs (PTs) were
reported in at most 2 partmpants@all

2.6.7. Safety in specl‘(populatlons

The safety parameters wereMgviewed by subgroup for age at randomisation, comorbidity at baseline,
by Region, by gend Xeline serostatus and HIV infection. Overall, the safety profile of Ad26 5x1010
was generally simil@ependently of the subgroups, in particular the frequencies of subjects with
SAEs, MAAEs and(AESIs (rare). In the Ad26 5x1010 group, for all subgroups, most solicited AEs were
Grade 1 or Ge®¢ in severity, and most solicited AEs were transient in nature and reported as

ure of the local and systemic AEs recorded was similar, showing the same pattern as

resolved. ¥
for the p@ opulation.
2. Q\ge groups

Maitr clinical study: VAC31518C0OV3001

Overall, the demographic and baseline characteristics were consistent between these age subgroups.
However, not surprisingly, in the Ad26 5x10%° group (safety subset), there were less comorbidities at
baseline in the younger group (31% for subjects 18 to 64 years of age), compared to the older group
(45% for subjects =65 years of age).
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In the Ad26 5x10%° group the frequency of subjects with solicited local AEs clearly decreases with age
55.7% for subjects aged >18 to 64 vs. 31.8% for subjects aged >65 years. This lower frequency in
participants aged >65 years was reported for all selected solicited local AEs, including the most frequent
solicited local AE, ie, vaccination site pain: 54.3% in subjects aged >18 to 64 (86% grade 1, 13.4% grade

2, 0.6% grade 3) vs. 29.6% in subjects aged >65 years (94.3% grade 1, 4.4% grade 2, 1.3%

The frequency of subjects with solicited systemic AEs also clearly decreases with age: 59.6%

aged >18 to 64 vs. 40.2% for subjects aged >65 years. A higher frequency was reported
solicited systemic AEs (fatigue, headache, myalgia, nausea, and pyrexia) in youﬁgi
particular, there were 11% subjects aged >18 to 64 years with pyrexia compared to %

>65 years.

In the Ad26 5x101° group, for all the 2 age subgroups, most solicited AEs
severity. There were slightly more grade 1 solicited local and systemics AE

compared to subjects aged >18 to 64, and less grade 2 solicited local andsys

O

de 3).

jects
selected

bjects. In
ubjects aged

de 1 or Grade 2 in

mics AEs.

w@
{y jects aged >65 years

Table 35 Adverse Events (MedDRA Terms) for Elderly Participar@tudy

VAC31518COV3001)
Ad26 5e10 (‘ Placebo
MedDRA Terms Age Age 60- Age |Age 60-|Age 70-| Age
<60y 69y <60y 69y 79y 80+ y
Populatio Number Number Number | Number | Number | Number
n / Period | (Percent | (Percenta (Percent|(Percent |(Percent |(Percent
age) ge) age) age) age) age)
Total AEs Safety 285 114 5 (12.5%) 275 193 (9.7%) 35 4 (10.5%)
Subset / (14.0%) (12.4%) (10.1%) (13.4%) (10.5%)
Post Dose
FAS/ 14,564 5,224 893 214 14,547 | 5,362 1,762 217
Entire
Study (N) Q\
Serious AEs - Total FAS/ Entire | 50 (0.3%) | 25 (0.59 14 1 (0.5%) [69 (0.5%)@2 (0.8%)[21 (1.2%)]5 (2.3%)
Study (0.7%)
- Fatal FAS/ Entire 1 %}%) 0 0 7 7 (0.1%) |2 (0.1%) 0
Study (<0.1%) » (<0.1%)
- FAS/ Entire 42 4] 220.4%) | 13 (0.7%) | 1 (0.5%) J60 (0.4%)[35 (0.7%)[21 (1.2%)|3 (1.4%)
Hospitalisation/prolon | Study (0. %\}
g existing
hospitalisation
- Disability/incapacity | FAS/ Entire 1 (<0.1%) 0 1 (0.5%) 7 1 1 (0.1%) 0
Study <0.1%) (<0.1%) | (<0.1%)
- Other (medically FAS/ Entire [ w207 68 (1.3%) 26 3 (1.4%) 272 184 (1.6%)HU3 (2.4%)|9 (4.1%)
significant): MAAE Study (1.4%) (1.4%) (1.9%)
AE leading to study FAS/ En M) 0 0 0 0 0 0 0
discontinuation Study
ty 2,036 923 357 40 2,049 961 332 38
Sub /
ose
Psychiatric disor(?r 3 (0.1%) 2 (0.2%) 0 0 9 (0.4%) 0 0 0
Subset /
'\ "Post Dose
Nervous sys‘en‘u Safety 72 (3.5%) | 20 (2.2%) | 6 (1.7%) 0 69 (3.4%)|30 (3.1%)|9 (2.7%) 0
disorders \ Subset /
Post Dose
Accidents @nd ifjuries | Safety 7 (0.3%) 4 (0.4%) 0 0 7 (0.3%) |3 (0.3%) 0 1 (2.6%)
SMQ b, Subset /
Post Dose
Ca isorders Safety 0 1 (0.1%) 1 (0.3%) 0 1 0 0 0
Subset / (<0.1%)
Post Dose
Vascular disorders Safety 6 (0.3%) 2 (0.2%) 2 (0.6%) 0 3(0.1%) |1 (0.1%) |1 (0.3%) 0
Subset /
Post Dose
Cerebrovascular Safety 1 0 0 0 0 0 0 0
disorders, Central Subset / (<0.1%)
nervous system Post Dose
vascular disorders
SMQ broad
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Infections and Safety 42 10 (1.1%) | 4 (1.1%) 1 (2.5%) 60 (2.9%)|16 (1.7%)|9 (2.7%) |2 (5.3%)
infestations Subset / (2.1%)

Post Dose
Anticholinergic Safety 18 (0.9%) | 5 (0.5%) 1 (0.3%) 0 9 (0.4%) |5 (0.5%) |2 (0.6%) 0
syndrome: broad SMQ | Subset /

Post Dose
Sum of postural Safety 14 6 (0.7%) 1 (0.3%) 0 10 (0.5%)| 6 (0.6%) |2 (0.6%),|1 (2.6%)
hypotension, falls, Subset / (0.7%)
black outs, syncope, Post Dose

dizziness, ataxia
AE = adverse event; FAS = Full Analysis Set; MAAE = medically-attended adverse event; MedDRA = Medical Dictionary for Regulatory Activitic@ =

standardised MedDRA query; y = years;
* \q ’

2.6.7.2. Co-morbidities {

In the safety subset of main trial COV3001, the frequencies of subjects with loc @ystemic
solicited AEs decrease for subjects with baseline comorbidities compared to s ct§ without baseline
comorbidities in the Ad26.COV2.S group only (differences not observed in t cebo group):

- The frequency of solicited local AEs was lower in participants with one e comorbidities (42.9%)
compared to participants without comorbidities at baseline (54%). 6

- Solicited systemic AEs were reported less frequently in participan&/ith one or more comorbidities
(49.6%) compared to participants without comorbidities at base 58.1%).

Subjects 18-64 years of age with comorbidities at baseline sh%ss local solicited AEs than the
subjects 18-64 years of age without comorbidities, and les§ systemic solicited AEs than the subjects
18-64 years of age without comorbidities. Subjects fror@ ears of age with comorbidities at baseline
shows similar reactogenicity than the subjects from rs of age without comorbidities.

No specific concerns arise in the observed safety ile so far.

2.6.7.3. Use in pregnancy and lactation Q

Up to the cut-off date of 31 December 2020, 8 pregnancies were reported in the GMS database for
study COV3001: 4 in COVID-19 vaccjn oup and 4 in placebo group. In the COVID-19 group, 2
pregnancies were still ongoing, an were 1 spontaneous abortion and 1 ectopic pregnancy (both
assessed as not related to vaccipe the placebo group, 1 pregnancy was still ongoing, and there
were 1 incomplete abortion a .@, lective abortions. Although, up to the cut-off date of 31 December
2020, 285 breastfeeding wo (128 in Ad26.COV2.S group and 157 in placebo group) were enrolled,
no further information red @ g breastfeeding was requested during the study.

d

Use during pregnancx‘w in breastfeeding women are considered as missing information in the RMP.
n

2.6.7.4. By Re@
N

In the safo\%&et of the main trial COV3001, the frequencies of subjects with local and systemic
solicited re slightly higher in Northern America compared to Latin America and Southern Africa
in the OV2.S group only (differences not observed in the placebo group).

. By gender

In the Ad26 5x10% group (FAS) regarding the main trial COV3001, there were 12,071 males (55.1%)
and 9,820 females (44.9%).
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In the safety subset, the frequencies of subjects with local and systemic solicited AEs were higher in
females compared to males in the Ad26.COV2.S group only (differences not observed in the placebo

group):

- In the Ad26.COV2.S group, the frequency of local solicited AEs was higher in female (54.5%
compared to males (46.2%).

- In the Ad26.COV2.S group, the frequency of systemic solicited AEs was also higher in fen@
(59.9%) compared to males (50.7%) * %

No major differences are observed for the grade 3 local solicited events (1% in fema@. 0.4% in

males). O
2.6.7.6. By baseline Serostatus &

In the Ad26 5x10% group (FAS) regarding main trial COV3001, there w QSl subjects (9.8%)
seropositive at baseline and 19,744 subjects (90.2%) seronegative at b ine (respectively, 2,066

subjects (9.4%) and 19,822 subjects (90.6%) in placebo group). (ﬁall, the safety profile of Ad26
5x10% was generally similar in adults seropositive and seronega'gd1 baseline for SARS-CoV-2. The

nature of the local and systemic AEs recorded was similar, showi e same pattern as for the pooled
population, without any clinically meaningful differences in f %(ies. However, the number of
vaccinated subjects who were seropositive at baseline is t@\ited in the safety subset to draw any

definitive conclusions. O

No specific concerns arise in the observed safety profile'so far.

2.6.7.7. By HIV infection Q

In the main trial: COV3001, there were 6&sybjects (2.7%) HIV infected at baseline and 8,335
subjects (38.1%) not HIV infected at ba@i)e vaccinated with Ade26.COV2.S. No safety concern was
observed in adults with stable/well-con led HIV infection who received the COVID-19 Vaccine
Janssen

Nevertheless, the number of v ated subjects HIV infected at baseline is too limited in the safety
subset to draw any conclusiais arding reactogenicity (34 in Ad26.COV2.S group and 25 in placebo

group). Use in immunocoQ ised patients is identified as a missing information in the RMP.

2.6.7.8. By dose |

Supportive Clipidl .ﬁ,ldies (COVv1001, COV1002, COV2001)

Safety dat‘a ffom,Ad26.COV2.S administered at different dose levels are available from COV1001
(5x1010 wp x101! vp) and COV2001 (1.25x10%° vp, 2.5x1010 vp, 5x101° vp, and 1x10! vp) in
§

adults = p <55 years and =65 years of age and from COV1002 (5x101° vp and 1x10'! vp) in adults
=20 t@ years of age. Safety data up to 28 days post dose 1 for each study are described below.
Fo 001 and COV2001, data post dose 1 were pooled within each cohort by dose level within each

Overall, no safety concerns were identified after vaccination with Ad26.COV2.S at dose levels up to
1x10'! vp. The available safety data are supportive of the dose selection for the Phase 3 studies.
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2.6.8. Immunological events

Refer to AESIs for an overview of immunological events.

2.6.9. Safety related to drug-drug interactions and other interactionb

Interaction with another vaccine was not studied. Interaction with other vaccines is identifi@ a
missing information in the RMP.

2 4
Antipyretics/analgesics were recommended post-vaccination for symptom relief as n é. In FAS, a
similar frequency of subjects used corticosteroids in both group (2.8% in Ad26.CO@ vs. 2.7% in
placebo).

In the safety subset, a higher percentage of participants in the Ad26.COV2. p than the placebo
group used antipyretics/analgesics in this period (19.9% and 5.7% of participgnts, respectively).

The frequencies of subjects with local and systemic solicited AEs were cl y lower in subjects who did
not used antipyretics / analgesics (A/A) post-vaccination compared 0 those who used A/A in the

Ad26.COV2.S group (and also for the grade 3 solicited AEs):

The frequencies of subjects with solicited AEs were slightly loweRin subjects who did not used
corticosteroids compared to those who used corticosteroidQ d26.COV2.S group

2.6.10. Discontinuation due to adversé@wts

In study COV3001: For all participants, all SAEs, nd MAAEs leading to study discontinuation were
to be reported until completion of the particip?ast study-related procedure. No AEs or MAAEs
resulting in study discontinuation were reported®

Up to the cut-off date of 11 January 202&/1001, COV1002, and COV2001) and 14 January 2021
(COV3009): In COV1001, 3 unsolicite esulted in study vaccine discontinuation: 1 Grade 3 SAE of
pyrexia reported post-dose 1 in the @’1 vp active vaccine (considered related to the study vaccine
by the investigator), 1 Grade 1 AE @ OVID-19 reported post-dose 1 in the 1x10!! vp, (considered not
related to study vaccine); 1 Gr@? SAE of multiple sclerosis reported in post-dose 1 follow-up in the
placebo group). One SAE of mephtolithiasis (Grade 4) was reported during post-dose 1 follow-up for a
participant who received accine at the 5x101° vp dose level which led to discontinuation of
further vaccination ( ns& unrelated to the study vaccine by the investigator — acknowledged:
past medical historyxney stones etc...). In COV1002, there were 3 discontinuations due to SAEs (2
blood pressure incr@, 1 dizziness postural - all not related) with blinded vaccine. In COV2001,
there were 3 disegntimuations due to SAEs (not related lung adenocarcinoma and related parasthesia)
with blinded &Q . In COV3009, there were 3 discontinuations due to SAEs (couch, delirium and
pleuritic a@ not related) with blinded vaccine.

2. 6.@ ost marketing experience

ta available as Ad26.COV2.S has just been authorised through EUA in the USA since 28 February
20
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2.6.12. Supportive clinical safety data of vaccine using the Ad26 Vector

As of 04 September 2020, different Ad26 platform-based vaccines developed by Janssen have been
administered to 114,174 participants. Safety data are available from six reports: AdVac safety
database report V5.0 (4,874 participants enrolled as of the data cut-off date of 20 December 2Q19),
additional reviews of individual case safety reports of SAEs and pregnancy exposures (up to 3 ©¢ ober
2020; cases which were not part of the current AdVac report), complete cumulative review AEs
and pregnancy cases (up to the cut-off of 21 December 2020), and complete cumulative@ w of
neuroinflammatory AEs (up to the cut-off of 21 January 2021). \
St of the

Data from the AdVac safety database report V5.0 supported the accelerated develQ
els used in the

vaccine candidate Ad26.COV2.S for the prevention of COVID-19, including th%

FIH. &

Most of the data are from the Ebola programme. Significant amount of data Iso available from the
RSV and HIV programme. Data for other inserts are very limited. The j of enrolled individuals
were healthy, Black or African American, or White. Imbalance betweenmps observed in the AdVac
safety database V5 (in particular, for region and ethnicity) should explained and the impact on the
results should be discussed (see list of recommendations). @

Baseline seropositivity to Ad26 was evaluated in the three Iarssen Vaccines’ clinical vaccine
programs (Ebola, HIV, and RSV) across various geographi@ti
(n=3851). Ad26 seroprevalence varied by continent, wi highest seroprevalence reported in Africa
(77.9% [95% CI 75.9;79.7],n=1,872), followed by /N%@‘A% [28.9;55], exclusively in Thailand,
n=58), and comparatively low seroprevalence levels in North America (15.1% [13.5;16.9], exclusively
USA, n=1,748), and Europe (11.6% [7.4;17.5], 3). To assess the influence of natural pre-
existing immunity to Ad26 on humoral responﬁa cross-study analysis was performed by assessing
insert-specific Ab specifically post 1 Ad26-based%accination. Based on the limited data, it is considered
that an impact of pre-existing anti-Ad26 immunity on insert specific vaccine-elicited immune
responses cannot be excluded. The apEI ant has also presented the first data obtained in the COVID-

s and in varying study populations

19 program to further document this,potgntial impact of immunity to Ad26. However, the data
gathered so far do not allow the a sment of the impact of natural pre-existing anti-Ad26 vector
immunity since only 2 subjects 26 nAb at baseline. Of importance, the data of COVID-19
program so far do not indicat pparent negative impact of anti-Ad26 vector immunity induced by
the first vaccine dose on t {gert specific vaccine-elicited humoral immune responses post-dose 2.
The impact on T cell resp was not presented. The potential impact of natural or vaccine induced
pre-existing anti-AdZ%mu ty on vaccine efficacy remains unclear and should be further
documented. Furth are expected with the COVID-19 program and would help to better
characterise the i of natural and vaccine-induced Ad26 immunity on the antigen specific vaccine-
induced immu ponses, and its possible impact on vaccine efficacy (see list of recommendations).

In healthy’yo\%&r adults_(18-60-year-old), overall, Ad26-based vaccines were well tolerated,

irrespect he insert, the dose level and the dose humber; however, safety data have been
provid spective of dose levels and per subject (cumulating AE after all doses). In next Advac
re e applicant is recommended to provide the solicited AE separately for dose level 5x1010

vant for the COVID-19 vaccination) and other dose levels, and, separately, after dose 1 and after
dose 2 (compared to placebo) (see list of recommendations).

Several factors could influence reactogenicity (age, region, pre-existing immunity to Ad26, antigen
insert, and dose level). In particular, it has been observed that:

The frequencies (per subject) of local solicited AEs following Ad26 was slightly higher in the younger
age category (64.0% of adults aged 18-30 years) compared to the 31-50 years and =50 years (56.5%
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and 57.2% respectively). The frequencies of systemic solicited AEs following Ad26 was also higher in
the younger age category (73.5% of adults aged 18-30 years) compared to the 31-50 years and =250
years (62.9% and 62.3% respectively).

regions (East and Southern Africa, North America, Europe, and Asia), both for the active and glaégbo
groups. Discrepancies across regions could also reflect differences in terms of pre-existing i Uhity to
Ad26 (higher in Africa) and methodological differences between studies. This should be di &d in
the next Advac report (see list of recommendations). ¢ %

The frequency of solicited AE local and systemic is generally much lower in West Africa than ir;other
D

Overall, the frequency of solicited local (most notably injection site pain) and syst ‘AES (mostly
headache, fatigue, myalgia, and chills) tended to be lower in individuals with pr -mng Ad26
neutralising antibody titres (Ad26 VNA positivity at baseline) compared to individuals without pre-
existing Ad26 neutralising antibody titres at baseline. This was observed for&jeno (EPAR) and
confirmed by the cross-study analysis summarised in the report ‘Ianuenca@atural Pre-existing
Immunity to Ad26 on Humoral Immune Responses post 1 Ad26-based fmnation’ (Ebola and HIV
programmes). The cross-study analysis indicated that the association remfained when stratifying by
continent. This observation is unlikely to impact the use of the vac#. The independent effect of pre-
existing immunity to the vector on reactogenicity remains not fu@ear.

solicited local and systemic AE (all grade and severe - related“%o Vaccine or not) have been reported
depending on the insert. These differences are difficult Q pret given the confounding effect of
study location (Africa vs other regions), age distribut’\ d dose level used. Hence, the independent
effect of the insert on reactogenicity remains unclear. This should be discussed in a next Advac report,
based on more detailed stratified analyses (see Ii recommendations).

For the inserts that have been tested in more than 100 sub!e gh differences of frequency of
ten

It is difficult to establish an effect of dose level, relatively few individuals received Ad26 doses of
1x10° vp, 1x101% vp, and 9x101° vp. Wh®Q only groups with more than 100 individuals were
considered (0.8x101% vp, 2x101% vp, 5x@01% vp, and 1x10!! vp dose levels), there was a trend
towards an increase in the frequency@ame local solicited AEs (all grade and severe, in particular
injection site pain), and solicited s’m c AEs (all grade and severe, and considered related to study
vaccine, in particular arthralgia, fatigue, headache, myalgia, and nausea), following the increase
in Ad26 dose. There was no c end in the frequency of unsolicited AEs with increasing the Ad26
dose.

An increased risk of HIV a sition in individuals vaccinated with adenovirus-based vaccines is
considered as an impoftant potential risk. This safety concern has been raised with an Ad5-vectored
HIV vaccine. An inc@d risk of HIV-1 acquisition was observed in subjects vaccinated with an
experimental AdQ‘ ored HIV vaccine compared to control subjects (Buchbinder et al., 2020). It was
hypothesised tivated Ad5-specific CD4 T cells could increase rates of HIV-1 acquisition. Although
the associati&ween risk of HIV-1 acquisition and Ad5-based (or other Ad-based) vaccines is
controversi d the mechanism for increased risk is unclear, this potential risk should be taken into
accoun dies with this viral vector platform. The overall assessment of the risk for increased HIV
ac @ after vaccination with Ad26-based vaccines is considered to be theoretical. In the AdVac
atabase V5.0, there were 3 cases of incident HIV infection in Ad26-vaccinated individuals in
HIV:VV-A004, all captured as SAEs from the same site, which is situated in a high endemic region for
HIV infection (all cases presenting risk factors for HIV infection) (compared to none in the placebo
group). In study VAC52150EBL2002 (Ebola vaccine), one adult male participant tested HIV
seropositive approximately 1 year after receipt of one dose of Ad26.ZEBOV (sexually inactive at study
enrolment; no further information available about risk factors for HIV infection). There have been no
HIV infections reported in the development programs of RSV, Filovirus, and malaria Ad26-vectored
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vaccines. To date, there were no incident HIV infections reported in clinical studies with Ad26.COV2.S.
The next version of the Adenoviral Vaccine Safety Database (V6.0) should be submitted including a
discussion of the potential increased risk of HIV acquisition in individuals vaccinated with adenovirus-
based vaccines with a review of reported cases in the updated Ad26 platform data (expected for
approximatively April 2021). (see list of recommendations) Q

Adults aged =60 years have been included in a Phase 1 and a Phase 2a study of the RSV v
clinical development program. In total, 228 individuals aged =60 years received an Ad2 m
based regimen in these studies. Overall, no safety concerns have been raised to date { E%
population. However, data are very limited, and only brief conclusions have been giv&n fof adults =60
years. In next Advac reports, the applicant should provide more detailed data by a roup (less than
65, between 65-74, 75-84 and 85 and above) and to discuss them (see list o&@mendations).

reF

In the Ad26 platform safety data, 1,631 pregnancy cases were reported (m ity reported in Ebola
vaccine trials in DRC and Rwanda) and 939 final pregnancy outcomes werg, reported: healthy baby for
781, various other outcomes for 158 pregnancies (including 102 sponta@ls abortions), ongoing for
243, and unknown/not reported for 449. Of these 1,631 pregnancies, caéSarean section delivery was
reported as delivery method in 193 pregnancies and 61 reported n&al delivery. Overall, pregnancy
outcomes are consistent with what could be expected in sub—Sa?‘@ Africa.

For most pregnancies, vaccine exposure took place within 3 n%s preceding conception (N=464).
The number of pregnancy cases is similar for exposure dusing first (N=280), second (N=242) or
third trimester (N=267) of pregnancy. For 378 cases, ti vaccine exposure was not reported. The
number of pregnancies exposed in the first trimester is lower than the threshold of at least 300
pregnancies exposed to reach a conclusion on the gffect on malformation ("Guideline on risk
assessment of medicinal products on human repr@tion and lactation: from data to labelling"
EMEA/CHMP/203927/2005).

Moreover, although, overall, the cumulati%€ review of pregnancies is promising, a comparison with the
frequency of outcomes in pregnancies that were not exposed to Zabdeno is missing to interpret the

data adequately. 0
The majority of the reported solici @ AE were of low or mild intensity and lasted for few days after
administration of the vaccine. ighificant safety issues have been identified to date.

Overall, the Janssen Ad26—b&1 vaccines have an acceptable safety profile in all populations studied,
including young adults, cn and adolescents, 260-year-old, HIV-infected individuals, pregnant
women and individua’{h Pre-existing Ad26 neutralising antibodies. The numbers of children and
adolescents, and indiwi Is 260-year-old in the safety database is however limited, as well as the
number of HIV-in mndividuals.

L 4
Safety data of based vaccine in (older) adults with comorbidities, which are relevant for the
COVID-194vaccinke, are lacking. Moreover, it is noted that only about 10% of all subjects in the AdVac
safety da Xe were European, and about one third were White.

The ag; of safety concern may be considered reassuring in terms of the safety of the

Ad 2.S vaccine and other future Ad26 based vaccines. However, safety and reactogenicity may
iven by both the platform and the insert. It is noted that differences in the frequency of solicited

AEs Wwere reported across inserts, although the independent effect of the insert on reactogenicity and

safety is currently unclear (given the confounding effect of factors such as dose level used, age,

region, and pre-existing immunity to the vector). Overall, it remains unclear to which extend the safety

profile of Ad26 vaccines can be extrapolated from one insert to another.
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2.6.13. Discussion on clinical safety

2.6.13.1. Exposure

The clinical safety database consists of 54,586 adults 218 years who received at least one doﬁ
Ad26.COV2.S or placebo regardless of the dose level or schedule in studies COV3001, COV
COV2001, COV1002 and COV1001 up cut-off date (22 January 2021 for COV3001 and 1 mry
2021 for the others).

2 4
Ad26-based vaccine platform clinical safety data, and clinical safety data from studi 0OV1001 (Phase
1/2a), COV1002 (phase 1 in Japan), COV2001 (phase 2a) (cut-off date for these ies:
11/01/2021) and the phase III trial COV3009 (cut-off date: 14/01/2021, inn@re supportive.

The assessment of Ad26.COV2.S safety is mainly based on the interim analysi the results from
Phase 3 study COV3001 (cut-off 22/01/2021), comprising 43,783 partici 3&218 years of age who
received either a single dose of Ad26.COV2.S at a dose level of 5x101° 1,895 adults) or placebo

(21,888 adults) (Full Analysis Set — FAS). Reactogenicity (solicited Igcal and systemic events) and
unsolicited adverse events were collected in a subset of 6,736 p %nts who received either vaccine
(3,356 adults) or placebo (3,380 adults) (Safety subset).

At the time of the primary analysis, the median follow-up ination was 58 days in both groups.
Longer safety follow-up of >2 months is available for 23 participants in the FAS: 11,948
participants in the Ad26.COV2.S group (54.6%) and 11 in the placebo group (54.6%). However,
only 34 participants in the Ad26.COV2.S group (0.2°Nd 31 in the placebo group (0.1%) have been
followed for close to 4 months. Long-term safety js"identified as a missing information in the RMP

(uncertainties).
In the FAS and the safety subset, the demo rapQ’c and baseline characteristics were similar among
participants who received Ad26.COV2.S ebo (age, gender, Region, ethnicity, BMI, serostatus at

baseline, presence of comorbidities at E elihe...).

In the FAS, with a median age of & s of age, there were 21,895 adults 218 years of age,
including 17,636 adults 18-64 yoa @' *5%) and 4,259 adults =65 yoa (19.5%) (with 809 adults 275
yoa - 3.7%), including 8,936 a@ with comorbidities associated with an increased risk of progression
to severe COVID-19 (40.8%)(with 2,271 adults 265 yoa with comorbidities - 10.4%), and including
2,151 adults seropositiveQ}seline (9.8%), who received Ad26.COV2.S at the selected dose level of
5x101% vp. Most common cofprbidities were obesity (28.5%), hypertension (10.3%), type 2 diabetes
mellitus (7.3%), seri eart conditions (2.3%), and asthma (1.3%). Other comorbidities were
present in £1% of t%'articipants.

In the safety $i , with a median age of 54, there were 3,356 adults =18 years of age, including
2,593 adults 8-64 yoa (77.3%) and 763 adults 265 yoa (22.7%) (with 150 adults 275 yoa - 4.5%),
and inclJdi ,135 adults with comorbidities (33.8%) (with 341 adults =65 yoa with comorbidities —
10.2%), including 154 adults seropositive at baseline (4.6%), who received Ad26.COV2.S at the

select@ose level of 5x1010 vp.

ographic profile of Ad26.COV2.S was generally similar between the safety subset and the FAS,
withethe exception of race, country, and serostatus at baseline. In the FAS, participants were mainly
from US (44.1%), Brazil (16.6%), South Africa (15%); in addition to Colombia (9.7%), Argentina
(6.8%), Peru (4%), Chile (2.6%) and Mexico (1.1%). In the safety subset were included only
participants from the US (51.5%), Brazil (38.5%) and South Africa (10.1%), for practical reason (Cf.
methodology section). In the safety subset, the proportion of White participants was greater (83.4%)
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compared to the FAS (58.7%). The proportion of participants who were SARS-CoV-2 seropositive at
baseline was lower (4.6%) compared to the FAS (9.6%).

Nevertheless, the safety subset represents a population with diversity by age, gender, race, health
status, comorbidities and SARS-CoV-2 serostatus, which includes those most at risk of severe COVID-
19 and is representative of a real-life setting.

As a small number of HIV participants were included in COV3001 safety subset. Use in
immunocompromised patients is identified as a missing information in RMP (please see.di@mn

below). {\

Interaction with another vaccine was not studied (missing information in the RMP). O

Of note, the demographic and baseline characteristics were also generally well Balaneed between the
Ad26.COV2.S vaccine groups and the placebo groups in supportive studies (C 1, COV1002,
COV2001). All the participants from Study COV1002 came from Japan.

All the adverse reactions reported in the safety subset of the clinical tri V3001 have been included
in the Summary of Product Characteristics. {
2.6.13.2. Adverse events @

Solicited AEs, unsolicited AEs, SAEs (including deaths), M@AESIS were evaluated.
Solicited Adverse Events

Reactogenicity in pivotal study COV3001 \

In the pivotal study COV3001, reactogenicity was&ssed in the safety subset.

During the 7-day post-vaccination period, in A .COV2.S group, all solicited local AEs (vaccination
site erythema, vaccination site pain, vacc@n site swelling) (50.3%) and solicited systemic AEs
(fatigue, headache, myalgia, nausea an@exia) (55.2%) were reported more frequently than in

control group (19.5% and 35.1% res@vely).

Pyrexia (defined as body tempera 38.0°C, as recorded by the participants) was reported in 9.0%
participants in the Ad26.COV2.®)up, compared to 0.6% of participants in the placebo group.

in Ad26.COV2.S vs. 16.7 lacebo group). The most frequently reported solicited systemic AEs
were headache (39%%d2 OV2.S group vs. 23.8% in the placebo group), fatigue (38.3% vs.
21.6%, respectively@ myalgia (33.2% vs. 12.8%).

Solicited adve;s ts were mainly grade 1 or 2. The frequency of Grade 3 solicited AEs was low
overall, but hi N participants in the Ad26.COV2.S group (2.2%) compared to participants in the
placebo gmudy7%) (no grade 4). The most frequently reported Grade 3 solicited local AE was

vaccin@ pain reported in 0.3% of participants in the Ad26.COV2.S group (vs. 0.1% in placebo

The most frequently reportfc&licited local AE in Ad26.COV2.S group was vaccination site pain (48.7%

group) e most frequently reported Grade 3 solicited systemic AEs were fatigue (1% in
Ad26. .S vs. 0.3% in placebo) and myalgia (1% vs. 0.2% , respectively).

licited local AEs are considered related to study vaccination by definition. Most solicited systemic
AEs after vaccination were considered to be related to study vaccine: 98.16% (1819/1853) of the
solicited systemic AEs were considered related to the study vaccine, and 95.2% (1131/1188) to the
placebo. Regarding the severity, most Grade 3 solicited systemic AEs were considered as related to
Ade26.COV2.s, there was only one report of grade 3 headache that was not considered related to the
study vaccine.
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Most solicited AEs were transient in nature and reported as resolved. Overall, the median duration of
the selected solicited AEs was similar in both groups (1 to 2 days after vaccination), and also the
median time to onset (within 1 to 3 days after vaccination).

Reactogenicity in supportive studies (COV1001, COV1002 and COV2001)
Overall, the solicited and unsolicited AEs in the supportive studies were consistent with the E!\Q

phase 3 COV3001 study.

Safety data of a 2-dose regimen of Ad26.COV2.S (5x10%° vp) administered at a 56-dai al was
available from COV1001 in 77 adults =218 to <55 years (Cohort 1a) and 81 adults =65§, years (Cohort
3) of age. In general, no safety concerns were identified after vaccination with twes of
Ad26.COV2.S compare to 1 dose with similar reactogenicity and unsolicited e By dose, slightly
higher frequencies of solicited systemic AEs (main difference regarding pyrexi@),%and unsolicited AEs
were observed post-dose 1 compared to post-dose 2. . Lower frequenciesﬁ de 3 solicited and
unsolicited AEs were observed after a second vaccination with Ad26.CO\R. mpared to the first dose
in both age groups (adults aged =218 to <55 and aged =65). )6

Unsolicited Adverse events (COV3001) {

systematically all unsolicited AEs, whether serious or non-ser om the time of vaccination until 28
days post-vaccination. Without such a requirement for a tematic collection of all unsolicited events
for those participants in the FAS who were not in the s ubset (although spontaneous unsolicited
reports were captured in the eCRF), and although a N arger number of subjects have been
vaccinated with Ad26.COV2.S in FAS (21,895), the.frequencies calculated in the safety subset (3,356
subjects vaccinated with Ad26.COV2.S) is preferrévigher than in the FAS). The selection of
unsolicited AEs to be presented in the ADR ta ifvthe SmPC was made applying the following criteria
(all criteria had to be met): Event occurred,with @ frequency of at least 0.1% in the safety subset; The
AE was not collected as a solicited AE (t XM duplication of the event in both solicited and unsolicited
sections); The unsolicited AE occurred tjigher frequency (of >0.1%) in the Ad26.COV2.S group
compared to the placebo group; | review was done to establish plausible casual relationship to
the vaccine and to assess confou factors. Moreover, it has been checked that the unsolicited AEs
reported in Ad26.COV2.S FAS ng the same criteria as for the safety subset) are also present in
the ADR table.

As defined in the protocol, for the participants in the safety su e investigator was to record
IC?

In the safety subset, the ency of unsolicited AEs reported during the 28-days post-vaccination
period was similar forsparticipants in the Ad26.COV2.S group (13.1%) compared to participants in the
placebo group (12% \he Ad26.COV2.S group, the most frequently reported unsolicited AEs by PT
(=21.0% of partici MWere headache, fatigue, myalgia, and vaccination site pain, which were also
recorded as saljcited AEs. In the Ad26.COV2.S group, the unsolicited ADRs (not recorded as solicited
AEs) selecte ckhe ADR table in the SmPC are chills, arthralgia, malaise, asthenia, muscular
weakne ‘a&&n in extremity. Most reported unsolicited AEs were Grade 1 or Grade 2 in severity.

There w similar frequency of participants with unsolicited AEs of at least Grade 3 in both group
(0.6% Ad26.COV2.S group vs. 0.5% in the placebo group). The frequency of unsolicited AEs
th considered related to vaccination was higher in participants in the Ad26.COV2.S group

%o) compared to participants in the placebo group (4.6%). There were an imbalance between
vaccine and placebo in related unsolicited AEs (difference > 2 related events in favour of vaccine
group) observed for cough (12 related with vaccine vs. 4 in placebo), sneezing (10 vs. 8),
oropharyngeal pain (5 vs. 1), tremor (3 vs. 1), back pain (3 vs. 1) and hyperhidrosis (2 vs. 0). These
related events have been appropriately added in the ADR table in the SmPC.
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Five subjects (0.1%) reported 6 unsolicited AEs of at least Grade 3 considered to be related to the
study vaccine in the Ad26.COV2.S group (compared to 1 in placebo group): 1 chill, 1 fatigue, 1
malaise, 1 diarrhoea, 1 pain in extremity and 1 headache (none of grade 4).

Disorder class between the Ad26.COV2.S and the placebo group in the FAS or the safety subs

Of note, no imbalance was observed in the frequency of unsolicited AEs in the Nervous Syste
Qy
AEs or related AEs).

Immediate unsolicited reactions occurring within 30 minutes of vaccination were infregu@nd
occurred in 0.2% of participants in both the vaccine and placebo groups. There were.Q\ orts of
anaphylaxis immediately following vaccination (at the cut-off). O

2.6.13.3. Treatment-emergent AESIs (COV3001) &

As, per protocol, there were no pre-specified AESIs for Ad26.COV2.S clini velopment, the
applicant followed a dynamic medical review of incoming AEs to identif ntial safety issues for
conditions including, but not limited to immune mediated and/or (neuro)fhflammatory events (e.g.,
hypersensitivity reactions and anaphylaxis, Guillain-Barré Syndrom%ell’s palsy) and thrombotic and

thromboembolic events (e.g., pulmonary embolism, deep vein t osis). Treatment emergent AESIs
were evaluated in the FAS. Up to the cut-off date, in the FAS, ame frequency of subjects reported
at least one treatment emergent AESI in both groups (0.69 reported AESIs were assessed as
related: 0.2% in the Ad26.COV2.S group compared to Q articipants in the placebo group.

Allergic reactions \

In this study, the most frequently reported AEs ir@ broad SMQ ‘non-anaphylactic allergic
reactions’(26 participants in the Ad26.COV2.S were rash (24 participants active vaccine
including 10 assessed as relate, 16 placebo inﬁwg 6 related), urticaria (8 participants active vaccine
including 3 related, 3 placebo - none relatéd), and hypersensitivity (6 participants active vaccine
including 1 related, 4 placebo - none related). Events of urticaria and rash were considered as likely
related to the vaccine. Further assesﬁ of the events under the PT ‘*hypersensitivity’ showed most
of these events to be either seaso rgies or allergy to a medication other than the vaccine.

In addition, an SAE of type IV mrsensitivity (Grade 3), not classified as anaphylaxis, was reported in
1 vaccinated individual with gas d erythema from day 2 after vaccination, and urticaria and
angioedema of the lips wi tYespiratory distress from day 4. This case does not meet the Brighton
Collaboration criteria for amvylaxis. The event was assessed as Type IV hypersensitivity and was
considered likely rela&o the vaccine due to the close temporal association.

Moreover, since t @ lock, the applicant received a SUSAR report of pyrexia, swollen tongue, and
dyspnoea from Q\/AC31518COV3012 (ongoing study in South Africa). The participant received
Ad26.COV2.5@ open label fashion. This case with 1 major respiratory criterion (tongue swelling)
and 2 mf& rion (dyspnoea and urticaria) meets the Brighton Collaboration case definition criteria

for anap is with level 2 of diagnostic certainty.

of o@wther SUSAR of anaphylaxis was received from the same study, but the event is confounded

lying COVID-19 infection (the symptoms included headache, fever, chills and dizziness). This
case, with 1 major cardiovascular criteria of hypotension and no other major or minor criteria does not
meet the BCCD of anaphylaxis. Additional information has been requested by the applicant for further
assessment.

Hypersensitivity, rash, urticaria and anaphylaxis have been identified as ADRs in the SmPC. Finally,
anaphylaxis is considered as an important identified risk in the RMP.
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Immune-mediated neurological disorders

There was 1 subject with Guillain-Barré syndrome in each group (1 possibly related grade 4 SAE in the
Ad26.COV2.S group with a plausible temporal relationship, 1 non-related SAE of Guillain-Barré
syndrome in placebo group). The event of Guillain-Barré syndrome is included in the list of AESIs taken
in consideration for routine and additional pharmacovigilance activities. %

There were 3 cases of Bell’s palsy (facial paralysis) in the Ad26.COV2.S group (2 SAE consi@j as
possibly related SAEs by the investigator, but not related by the Sponsor; and 1 non-gel AE)
compared with 2 cases in the placebo group (non-related). Relatedness to the vaccing’cagnot be
excluded and 2 events of facial paralysis are considered at least possibly related to, %
Participants had underlying medical conditions (diabetes, hypertension, obesity) I‘Qould also have
contributed to the event. Overall, based on the reported data f, a causal reIat@@ between
Ad26.COV2.S vaccination and Bell’s palsy could not be confirmed nor ruled ell’s palsy is included
in the list of AESIs taken in consideration for routine and additional pharmacopigilance activities.

ination.

2

Other Nervous system disorders @
A numerical imbalance observed between the Ad26.COV2.S group & placebo group for:

- Tinnitus: Six cases of tinnitus were reported in the Ad26.CO\R. oup and none in the placebo
group. All these cases were considered non-serious. Two cas e considered related by the
investigator. Review of the cases revealed no pattern in te@af emporal association with the vaccine
(Time to onset range 1 to 22 days). All participants had@ rlying medical conditions (such as history
of tinnitus and migraine, history of hypertension, sea allergies and hypothyroidism) or used
medications that offered a more plausible alternatixe cause for the event than the vaccine. None of
these events have reported further complications@» as hearing loss. In addition, there was only one
case of tinnitus in the safety database from th@t/ac platform (RSV program).

- Convulsions/seizures: Four cases were med in the Ad26.COV2.S group (1 serious) and one case
(non-serious) in the placebo group, all of which were considered not related to the study vaccine by
the investigator. Majority of the subjects,had underlying medical conditions (such as dementia/epilepsy
and diabetes) were present that c ve contributed to the events of convulsions/seizures. The risk
of generalised convulsion is incl the list of AESIs taken in consideration for routine and
additional pharmacovigilance ies.

Injection site bruising

There were 22 subjects with haemorrhagic disorders in the Ad26.COV2.S group compared to 25 in the
placebo group. Thergmwere 13 AESIs of injection site bruising (including contusion, haematoma and
ecchymosis) with %elo compared to 10 in placebo. An appropriate warning has been specified in
SmPC section«.2(i.€. caution in individuals receiving anticoagulant therapy or those with
thrombocytop€nidavor any coagulation disorder (such as haemophilia) because bleeding or bruising may
occur follgV Q intramuscular administration in these individuals).

Throm olic disorders

A iCal imbalance was observed for the venous thromboembolic events with 11 subjects in the
né€ group vs. 4 in the placebo group. The majority of the participants had underlying medical
conditions (such as obesity, hypothyroidism, diabetes) that could have contributed to these events.

In order to assess the impact of vaccination on coagulation, and the risk of inducing a hypercoagulable
state, it has been requested to include laboratory tests for the assessment of potential vaccine-induced
antiphospholipid syndrome and vaccine-induced activation of coagulation (lupus anticoagulants, anti-
beta 2 glycoprotein, anti-cardiolipin and D-dimers), pre and post vaccination in further subjects
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enrolled; and to perform assessments of, at least, anti-cardiolipin IgG and IgM, and anti-B2-
Glycoprotein 1 IgA, IgG, IgM in frozen serum material pre- and post-first and second vaccination.

One SAE of DVT was reported with Ad26 vaccine (in adult FAS after 28 days after vaccination) in
AdVac report V5.

Venous thromboembolism has been included as an important potential risk in the list of safe
concerns of the RMP.

Respiratory disorders '\C 9

AE of asthma was reported for 7 participants in the Ad26.COV2.S group versus 1 &)ant in the
placebo group. For the majority of the participants (including the participant in t mebo group), the
assessment of “not related” was made considering the nature of the condition@ve subject’s
medical history (including longstanding history of asthma).

In the Respiratory, thoracic and mediastinal disorders, 10 subjects repo Q SAEs in the
Ade26.COV2.S group (3 Pulmonary embolism, 2 Dyspnoea, 2 Hypoxia, ronic obstructive
pulmonary disease, 1 Pleural effusion, 1 Pneumothorax spontaneou%compared to 4 subjects reporting
6 SAEs in the placebo group (Pulmonary embolism, Dyspnoea, C@ Oropharyngeal pain, Respiratory

distress, Respiratory failure).
Increased HIV acquisition risk DD
The risk for increased HIV acquisition after vaccination d26-based vaccines is considered to be

theoretical. In the AdVac Safety Database V5.0, there\K 3 cases of incident HIV infection in Ad26-
vaccinated individuals in HIV-V-A004, all captured_as SAEs from the same site, which is situated in a
high endemic region for HIV infection (all cases @wting risk factors for HIV infection) (compared to
none in the placebo group). In study VAC5215@2002 (Ebola vaccine), one adult male participant
tested HIV seropositive approximately 1 year aftér receipt of one dose of Ad26.ZEBOV (sexually
inactive at study enrolment; no further i tion available about risk factors for HIV infection).
There have been no HIV infections rep. n the development programs of RSV, Filovirus, and
malaria Ad26-vectored vaccines. &éthere were no incident HIV infections reported in clinical
studies with Ad26.COV2.S. The n%rsion of the The applicant is recommended to submit the
Adenoviral Vaccine Safety Dataﬁ 6.0) including a discussion of the potential increased risk of HIV
acquisition in individuals vac@S with adenovirus-based vaccines with a review of reported cases in

the updated Ad26 platfor (expected for approximatively April 2021) (see list of
recommendations).

Conclusion on AESI. s \

Besides the numgri@al imbalances described above, there were no notable patterns or numerical
imbalances be’ the Ad26.COV2.S and placebo group for treatment-emergent AESIs (including
neurologicg, n&lflammatory, and cardiovascular events) that would suggest a causal relationship to
the Ad2 .S vaccine. The overall total number of cases of AEs of interest observed in the study
were lo within the rates observed in the general population. For the majority of the reported
AESI ause of lack of plausible biological mechanism, not plausible time to onset, alternative

ions (such as underlying pathologies) and confounding factors, a causality could not be clearly
e lished. Finally, the absence of a clear causal association is further enforced by the safety data
from the platform.

SAEs and deaths

Pivotal study COV3001

In study COV3001, SAEs (including deaths) were evaluated in the FAS.
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Fewer deaths were observed in the Ad26.COV2.S group (3, none confirmed to be associated with
COVID-19) compared to the placebo group (16, including 6 confirmed to be associated with COVID-
19). All 3 deaths reported in the Ad26.COV2.S group were assessed by the investigator as not-related
to vaccination: fatal SAE of lung abscess , fatal SAE of pneumonia , and 1 death of unknown cause at

the time of data cut-off . b
Until the cut-off date, in the FAS, 90 (0.4%) subjects in the Ad26.COV2.S group and 137 (
subjects in the placebo group reported 1 or more non-fatal SAEs. However, a total of 83 m
subjects reported SAEs not associated with COVID-19 in the Ad26.COV2.S group com 0 96
(0.4%) subjects in the placebo group. SAEs associated with COVID-19 were reporte the infections
and infestations and in the investigations (preferred term: SARS-CoV_2 test positi@ Cs.

Among the SAEs not associated with COVID-19, overall, no major imbalances\@ybserved by SOC.
The most frequently reported SAEs by SOC in the Ad26.COV2.S and placeb ps were infections
and infestations and nervous system disorders. é

For the nervous system disorders, 10 subjects reported 12 SAEs in the D-19 group (compared to
8 subjects reporting 8 SAEs in the placebo group). Six SAEs are cerred related to the
Ad26.COV2.S (2 Facial paralysis, 1 Cerebral haemorrhage, 1 Guillgin-Barre syndrome, 1 Radiculitis
brachial and 1 Transverse sinus thrombosis: please Cf. AESIs di med before). None were considered
related in the placebo group. 6

reported 10 SAEs in the COVID-19 group (3 Pulmon olism, 2 Dyspnoea, 2 Hypoxia, 1 Chronic
obstructive pulmonary disease, 1 Pleural effusion, 1 Pnéemothorax spontaneous) compared to 4
subjects reporting 6 SAEs in the placebo group ( nary embolism, Dyspnoea, Cough,
Oropharyngeal pain, Respiratory distress, Respij failure). None were assessed as related to
vaccine in both groups. @

For the respiratory, thoracic and mediastinal disorders,@%lance was observed with 10 subjects

An imbalance was also observed for the &wbiliary disorders with 4 subjects reported 4 SAEs in the
COVID-19 group (2 Cholecystitis acut golecystitis, 1 Cholelithiasis) compared to 1 subject
reporting 1 SAE in the placebo gr Chelecystitis chronic). None were assessed as related to vaccine
in both groups.

There were no (S)AEs leading @continuation.

Supportive studies (COV1 0OV1002 and COV2001)

Safety data on deaths, SAEs,Nand AEs leading to study discontinuation are available from supportive
clinical studies COV MCOV1002, COV2001, and COV3009. The studies include >10,500 participants
>18 years of age ﬁceived either placebo or active vaccine at doses up to 1x10! vp (the vast
majority had enl llow up of 26 days). As of the cut-off date, only 1 death was reported (accidental
death of a C@9 participant). Few SAEs and early discontinuations due to AEs were observed in all
groups. 8{ able data from the supportive studies does not raise any safety concern.

Medi % attended Adverse Events
Pivetal study COV3001

In study COV3001 MAAEs were evaluated in the FAS

Until the cut-off date, in the FAS, 1.4% participants reported one or more MAAEs in the Ad26.COV2.S
group compared to 1.9% participants in the placebo group. Overall, no major imbalances were
observed by SOC. The most frequently reported MAAEs by SOC in the COVID-19 vaccine and placebo
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groups were infections and infestations (0.5% in the Ad26.COV2.S group and 0.8% in the placebo
group). By PT, COVID-19 infection was the most frequently reported MAAE for 16 (0.1%) of
participants in the Ad26.COV2.S group compared to 35 (0.2%) participants in the placebo group.

When evaluating the MAAEs not associated with Covid-19, up to the cut-off date, 286 (1.3%)
participants reported one or more MAAEs in the Ad26.COV2.S group compared to 361 (1.6%)
participants in the placebo group (and 0.3% grade 3 in each group). As expected, the majo@
MAAEs associated with COVID were in the infections and infestation SOC.

i

2 4
There were 0.1% of related MAAEs (not associated with covid-19) in both groups. Mo ese are
discussed in the SAE and AESI sections. In the Ad26.COV2.S group, the MAAEs w inly in the
following SOCs: nervous system (2 facial paralysis, 2 headache, 1 Guillain-Barre ome, 1
radiculitis brachial, 1 syncope) and general disorders and administration site %@ms (2 pyrexia, 1
chills, 1 influenza like illness, 1 injection site reaction, 1 vaccination site hy sibility, 1 vaccination

site swelling).

An evaluation of the clinical laboratory parameters was included @)VlOOl, COV1002a and COV2001
(haematology, chemistry and urinalysis in COV1001, haemat and chemistry in COV1002a, and
haematology in COV2001). Overall, a low number of labora 1’ ormalities were reported as an AE

after vaccination with Ad26.COV2.S. O

Overall, the safety profile of Ad26 5x1010 was Q independently of the subgroups, in particular the
frequencies of subjects with SAEs, MAAEs and%s (rare). In the Ad26 5x1010 group, for all
subgroups, most solicited AEs were Grad&oi Grade 2 in severity, and most solicited AEs were
transient in nature and reported as resolvedy The nature of the local and systemic AEs recorded was
similar, showing the same pattern as folthe pooled population. However, the following differences

were noted: b

By age group: The reactogenic as milder and lower in older adults aged =65 years compared to
the younger adults aged Zl&Q . Overall, the demographic and baseline characteristics were
consistent between the di nt age subgroups. However, as expected, in the Ad26 5x1010 group
(safety subset), ther wers comorbidities at baseline in the younger group (31% for subjects 18 to
64 years of age), co d to the older group (45% for subjects =65 years of age).

2.6.13.4. Clinical laboratory parameters

2.6.13.5. Safety by subgroup (COV3001)

Adults with como s at baseline: The reactogenicity was lower in participants with any
comorbidity at line than in adults without any comorbidity. The difference in reactogenicity profile

by comorl'.)‘idi<esl as observed in adults aged 18-64, but no difference was observed in adults aged

>65. \

Subje 4 years of age with comorbidities at baseline reported less local solicited AEs than the

subje -64 years of age without comorbidities, and less systemic solicited AEs than the subjects
= oa without comorbidities.

Subjects from 65 years of age with comorbidities at baseline reported similar reactogenicity than the
subjects from 65 years of age without comorbidities.

By Region: Subjects from Northern America reported a higher percentage of reactogenicity than
subjects from Latin America and Southern Africa. However, differences in the demographic and
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baseline characteristics, as well as cultural differences in AE reporting in clinical practice, could
interfere with this observation.

By gender: Females reported a higher percentage of reactogenicity than males (although both

same pattern as for the pooled population, without any clinically meaningful differences in encies.
However, the number of vaccinated subjects who were seropositive at baseline is too Lirr@ in the

safety subset to draw any definitive conclusions. &\
@‘ s than the

subgroups had a similar median age).
By baseline seropositivity: The nature of the local and systemic AEs recorded was similar, shgﬁthe

Seronegative subjects 18-64 years of age reported similar frequency of local solici
seropositive subjects 18-64 years of age, and slightly more systemic solicitedeAl

subjects 18-64 years of age. &

Seronegative subjects from 65 years of age reported less local solicited A@n the seropositive
subjects from 65 years of age, and similar frequency of systemic soIici%@Es than the seropositive
subjects from 65 years of age.

an the seropositive

By HIV infection at baseline: The frequency of local and systemi &ted AEs was slightly lower in HIV
infected adults at baseline. However, the number of vaccinate @cts HIV infected at baseline is too
limited in the safety subset to draw any conclusions regardin@togenicity (34 in Ad26.COV2.S
group and 25 in placebo group).

Concomitant therapies O

The frequencies of subjects with local and systemig.solicited AEs were clearly lower in subjects who did
not use antipyretics / analgesics (A/A) post—vacci@n compared to those who used A/A in the
Ad26.COV2.S group (and also for the grade 3 &oliGited AEs). The frequencies of subjects with solicited
AEs were slightly lower in subjects who did,not uSe corticosteroids compared to those who used
corticosteroids in the Ad26.COV2.S groutj

Use in pregnancy 0

In COV3001, up to the cut-off dat 1 December 2020, 8 pregnancies were reported in the GMS
database for this study: 4 in C 9 vaccine group and 4 in placebo group. In the COVID-19 group,
2 pregnancies were still ongqgmd there were 1 spontaneous abortion and 1 ectopic pregnancy
(both assessed as not rela vaccine). In the placebo group, 1 pregnancy was still ongoing, and
there were 1 incomplete Qon and 2 elective abortions.

In the Ad26 platfor y data (cut-off 21 December 2020), of the 1,631 unique pregnancies

(majority reporte IF@@Ia vaccine trials in DRC and Rwanda), 939 final pregnancy outcomes were

reported: healt aby for 781, various other outcomes for 158 pregnancies (including 102

spontaneous@ ions), ongoing for 243, and unknown/not reported for 449. Overall, pregnancy
sistent with what could be expected in sub-Saharan Africa.

outcom a‘
The nuhf pregnancy cases reported is similar for exposure during the first (N=280), second
(Nz2 r third trimester (N=267) of pregnancy. For 378 cases, time of vaccine exposure was not

. The number of pregnancies exposed in the first trimester (280) is lower than the threshold of
atYeast 300 pregnancies exposed to reach a conclusion on the effect on malformation ("Guideline on
risk assessment of medicinal products on human reproduction and lactation: from data to labelling"
EMEA/CHMP/203927/2005).

Although, overall, the cumulative review of pregnancies did not reveal any safety concern related to
Ad26-based vaccine exposure during pregnancy, a comparison with the frequency of outcomes in
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pregnancies that were not exposed to the Ad26 -vaccine is missing in order to interpret the data
adequately.

The applicant has categorised the use of Ad26.COV2 during pregnancy as an area of missing
information in the RMP. An open-label, Phase 2 study to evaluate the safety, reactogenicity, apd
immunogenicity of Ad26.COV2.S in healthy pregnant participants (Trial VAC31518C0OV2004)
COVID-19 Vaccines International Pregnancy Exposure Registry (C-VIPER) are planned. @

In COV3001, up to the cut-off date of 31 December 2020, 285 breastfeeding women uzé?
Ad26.COV2.S group and 157 in placebo group) were enrolled. However no further infi N ion
regarding breastfeeding was requested during the study. Use in pregnancy and whj astfeeding is
considered as missing information in the RMP. Q

Additional safety data needed in the context of a cond@dl MA

The final clinical study report for study VAC31518C0OV3001 will be submi no later than December
2023 and is subject to a specific obligation laid down in the MA, to cenfirm the safety profile of
Ad26.COV2.S COVID-19 vaccine and provide long term safety da@(

S

The safety evaluation of Ad26.COV2.S vaccine is based gnterim analysis of the results from
Phase 3 study COV3001 (cut-off 22/01/2021), compr '@3,783 participants =18 years of age who
received either a single dose of Ad26.COV2.S at a dose level of 5x10%° vp (21,895 adults) or placebo
(21,888 adults) with a median of 2 months of foII@p after vaccination. Reactogenicity was collected
in a subset of 6,736 participants who received@kr vaccine (3,356 adults) or placebo (3,380 adults).

2.6.14. Conclusions on the clinical safety

The safety of Ad26.COV2.S is mainly chafaCterised by local and systemic reactions occurring during the
first 7 days after vaccination. Reactions fvere mostly mild to moderate and transient. The
reactogenicity was milder and lower in r adults aged =65 years compared to the younger adults
aged =18 to 64. There has been o@ d higher reactogenicity in females than in males and lower
reactogenicity in subjects with 1 o re baseline comorbidities than those without any comorbidity,
mainly observed in participan -%: d 18-64. There was no major difference in the reactogenicity
between seropositive and serfepegative participants at baseline and by race/ethnicities.

SAEs and AESIs were infre nt in the Ad26.COV2.S and placebo groups. Although no specific risk has
been identified, a cauNeIationship between Ad26.COV2.S vaccination and Guillain-Barré Syndrome,
Bell’s Palsy and chr ulmonary disorders exacerbation (i.e. asthma and COPD) could not be
confirmed nor ru@u . Guillain-Barré Syndrome and Bell’s Palsy are included in the list of AESI and
taken in consi’ n for routine and additional pharmacovigilance activities. The risk of exacerbation
of chronicpuéyary disorders (i.e. asthma and COPD) might be further monitored in the planned
PASS if Nity is confirmed.

Vacci ciated enhanced disease (VAED), including vaccine-associated enhanced respiratory
di AERD), and Venous thromboembolism are considered as important potential risks.

hylaxis is considered as an important identified risk. More frequently reported AESIs in the
vaccine group, rash, urticaria, and hypersensitivity are included as Adverse reactions in the PI.
Anaphylaxis has also been included in the SmPC section 4.8.

In conclusion, the observed safety profile is considered as favourable.

The CHMP considers the following measures necessary to address the missing safety data in the
context of a conditional MA: the MAH should submit the final clinical study report for the randomised,
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placebo-controlled, observer-blind study VAC31518C0OV3001. The study subjects are expected to be
followed for 24 months after the first dose. (see Annex II of the product information).

Regarding missing data to confirm safety in subpopulations that were not studied or whose data are
limited please refer to section 2.7.

L 4

2.7. Risk Management Plan %Q

Safety concerns

The applicant has submitted an RMP including the following summary of safeq@;rns:
Sunmmary of safety concerns &

Important identified risks e Anaphylaxis %0

Important potential risks ¢ Vaccine-associated enhanced disease ED), including vaccine-
associated enhanced respirator iease (VAERD)
e Venous thromboembolism @

Missing information e Use in pregnancy and whi tfeeding

e Use in immunocompro atients

e Use in patients witmune or inflammatory disorders

e Use in frail patients With comorbidities (e.g. chronic obstructive
pulmonary dise [COPD], diabetes, chronic neurological disease,

cardiovascula ders)
e Interaction With ®ther vaccines

o Long-terafety
PN y i

Risks considered important for thﬁ))n in the summary of safety concerns

Anaphylaxis has been added as
anaphylaxis (Brighton Collab Q
VAC31518C0OV3012.

ortant identified risk based on one confirmed case of
Level 2 of diagnostic certainty) reported in the open label study

Anaphylaxis is known,to poley occur with any injectable vaccine. Ad26.COV2.S contains polysorbate
80 whose structure I-xuts similarities with PEG, recently suspected to be involved in anaphylactic
reactions with mRN?&cines. The potential for polysorbate 80 to trigger hypersensitivity and the
possibility of crosg-r@activity between PEG and PS80 have been discussed in the literature3:*. Cases of
PS80-induce W sensitivity have been reported and have involved different drugs, including a
vaccine, aﬂ@ﬁrent routes of administration, including intramuscular >:6:7,

Anaphyl also anticipated to be reported in the context of large-scale vaccination, where many
more @iduals will be vaccinated. Moreover, mass vaccination campaigns may involve healthcare

EMC, Phillips EJ. Maintaining Safety with SARS-CoV-2 Vaccines. N Engl J Med. 2020 Dec 30:NEJMra2035343.
4 Stege CA Jr, Liu Y, Relling MV, Krantz MS, Pratt AL, Abreo A, Hemler JA, Phillips EJ. Immediate Hypersensitivity to Polyethylene
Glycols and Polysorbates: More Common Than We Have Recognized. J Allergy Clin Immunol Pract. 2019 May-Jun;7(5):1533-
1540.e8.
5 Palacios Castafio MI, Venturini Diaz M, Lobera Labairu T, Gonzalez Mahave I, Del Pozo Gil MD, Blasco Sarramian A. Anaphylaxis
Due to the Excipient Polysorbate 80. J Investig Allergol Clin Immunol. 2016;26(6):394-396.
6 Stone CA Jr, Liu Y, Relling MV, Krantz MS, Pratt AL, Abreo A, Hemler JA, Phillips EJ. Immediate Hypersensitivity to Polyethylene
Glycols and Polysorbates: More Common Than We Have Recognized. J Allergy Clin Immunol Pract. 2019 May-Jun;7(5):1533-
1540.e8.
7 Badiu I, Geuna M, Heffler E, Rolla G. Hypersensitivity reaction to human papillomavirus vaccine due to polysorbate 80. BMJ] Case
Rep. 2012 May 8;2012:bcr0220125797.
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professionals who do not routinely administer vaccines and should therefore be fully aware of the risk
minimisation measures related to anaphylaxis. Anaphylaxis is thus considered as an important
identified risk.

The analysis of safety data provided in the cMAA identified Venous thromboembolism as an important
potential risk: inclusion was proposed, based on the numerical imbalance observed in the Adzhvz.s
group vs the placebo group (i.e. 11 vs 4 cases; including 6 vs 2 SAEs) (refer to section 2.6.5 f er
details). Additional PV activity are planned to further characterise this risk. It is recomm hat the
study will include laboratory testing for evaluating potential vaccine-induced antiphosﬁx j

syndrome and vaccine-induced activation of coagulation by measuring lupus anticoadgulants, anti-beta

2 glycoprotein, anti-cardiolipin and D-dimers.

‘Vaccine-associated enhanced disease (VAED), including vaccine-associated e)%ed respiratory
disease (VAERD)' was included as an important potential risk. At this stage M /VAED is still a
theoretical risk. Non-clinical studies with Ad26.COV2.S-immunised Syrian<{qanisters and NHP did not
show evidence of VAED or VAERD, but showed an induction of neutrali ntibodies and a Thi-
skewed immune response after Ad26.COV2.S dosing, suggesting that th eoretical risk of VAERD and
VAED for Ad26.COV2.S is low. Data from clinical trials did not sho y indication of the presence of
VAED, including VAERD. However, as long-term safety and efﬁc%ata are not yet available, the risk

VAED/VAED remains an important potential risk. q

Missing information:

'‘Use in pregnancy and while breastfeeding’: conside limited data in pregnant women vaccinated
with the Ad26.COV2.S vaccine (i.e. 8 pregnancies re’kd for trial COV3001; 4 in Ad26.COV2.S group
and 4 in placebo group) and the planned Phase Zay VAC31518C0OV2004, this issue should be
included as missing information and further ch ised as part of the pharmacovigilance plan.

Considering the limited data in vaccinate
received Ad26.COV2.S in trial COV3001)

reastfeeding women (i.e. 128 breastfeeding women
opulation is considered as missing information.

‘Use in immunocompromised patients™\the Ad26 platform data in HIV infected adults and the absence
of replication of Ad26.COV2.S suggest ®at no safety issue is expected in this population. This should
be further supported by clinical om trial COV3009 as available. At the time of cMAA, no safety

issue was raised in HIV subje cinated with Ad26.COV2.S in the trial COV3001. However, only a
very limited number of vacci s were included in the Full Analysis Set (i.e. 601 (2.7%)). Moreover,
HIV patients under treat ay represent a distinct population from other immunocompromised

subjects, including patients Under immunosuppressive treatment, transplant patients or patients with
hereditary and/or aﬁ' immunodeficiency disease states. Additional pharmacovigilance activities
are planned to moaitémth

L 4
‘Use in patien ith autoimmune or inflammatory disorders’: other sub-populations with clinical
conditionsestable)under non-immunomodulator treatment (e.g. autoimmune thyroiditis, autoimmune
inflamma Nheumatic disease such as rheumatoid arthritis) were included at very low number

clinical pment precluding the provision of meaningful data. This safety concern will be monitored
as parnt/of)the pharmacovigilance plan.

is safety concern.

in“frail patients with co-morbidities (e.g. chronic obstructive pulmonary disease (COPD), diabetes,
chrohic neurological disease, cardiovascular disorders)’: subjects with comorbidities associated with
increased risk of severe COVID-19 were included in the clinical development plan: i.e. 8,936 (40.8%)
of vaccinees with one or more comorbidities were included in the COV3001 Full Analysis Set. However,
the safety and efficacy of frail subjects who also have comorbidities associated with increased risk for
severe COVID-19 has not yet been assessed and is considered as missing information. Additional
pharmacovigilance activities are planned to characterise this missing information.
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‘Interaction with other vaccines’: co-administration of Ad26.COV2.S with other vaccines has not been
evaluated in clinical trials. However, data on interaction, mainly with flu and pneumococcal vaccines
which are often given to elderly, are needed for vaccinators and prescribers. An interventional clinical
trial is planned to further characterise this missing information.

‘Long term safety data’: long term safety data are available at the time of the cMAA. The rele of
the long-term follow-up is discussed, and adequate pharmacovigilance activities are propos@

Risks not considered important for inclusion in the summary of safety concerns .

The reactogenicity is in line with what can be expected from a vaccine, and it is cons&e acceptable
to not include those events in the list of safety specifications. As usually observed reactogenicity
profile differs with age, with lower and milder reported solicited events in old S.

reactions are not related to the vaccine, but to fear of the injection. The ommonly reported
manifestations are fainting (syncope and presyncope), hyperventilatio iting. A statement on
those reactions is included in section 4.4, and it is agreed that they{ not require further

Anxiety-related reactions can occur in anticipation or as a result of an injec w any kind. These
n‘fsyz

characterisation or risk minimisation.

situations have been identified as potential source of immuni errors: risk to erroneously
administer Ad26.COV2.S twice as a 2-dose schedule is im@n ed for other authorised vaccines in
EU; risk to administer a higher dose of Ad26.COV2.S as@t dose vials will be used, risk for
Ad26.COV2.S being erroneously administered in adol s aged 16-17 years as this age group is
included in the indication of other manufacturer’'s COVID-19 vaccines, and finally risk of mixed
schedule. . Risk minimisation activities in the fornégommunication messages in the PI are
considered adequate to minimise the risk. Vaa@ion errors reports will be monitored in the PSURs
and monthly reports.

Vaccination errors may be introduced in the context of mass vztg{ion campaign. The following

‘Exacerbation of chronic pulmonary disofders (i.e. asthma and COPD)": (i.e. asthma and COPD)’ An AE
of asthma was reported for 7 partici%m the Ad26.COV2.S group versus 1 participant in the
placebo group. For the majority of fheparticipants (including the participant in the placebo group), the
assessment of “not related” was Q- considering the nature of the condition and the subject’s
medical history (including longs ding history of asthma). Besides, 1 subject reported 1 SAE of
Chronic obstructive pulmonarydisease in the COVID-19 group compared to none in the placebo group.
Although the causality is Qear, because there is an imbalance with a significative number of cases
with Ad26.COV2.S, tlﬁwk exacerbation of chronic pulmonary disorders (i.e. asthma and COPD)
should be followed.

o

L 4
Adverse evenﬁ%special interest (AESI) are taken in consideration for routine and additional

pharma 3\ e activities.

A set ofcéhas been identified taking into consideration the available lists of AESIs from the

Brigh ollaboration (SPEAC) (Law 2020), ACCESS protocol (2020), US CDC (preliminary list of AESI
S surveillance) (Shimabukuro 2020), and MHRA (unpublished guideline).

Theproposed list of AESI is considered dynamic and may change following the evolving safety profile
of the vaccine. Currently, medical conditions covered by the list of AESIs include Immune-mediated
and (neuro-)inflammatory disorders (including Guillain-Barré syndrome and Bell’s palsy), Thrombotic
and thromboembolic events, Major organ disorders (including neurological, cardiovascular, hepatic,
and respiratory), Events associated with COVID-19.
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Conclusions on the safety specification

It is agreed that the list of safety concerns in the RMP are appropriate.

Pharmacovigilance plan t

Routine pharmacovigilance activities c®

&
The applicant will follow standard pharmacovigilance processes, along with the additiﬁ ctions
referenced in the EU-RMP. The applicant has a Global Safety Database in place to age the receipt,
processing, and reporting of individual and aggregate safety data to regulator; ities, and to
support pharmacovigilance activities including safety signal detection and o% evaluation of the

benefit-risk profile of the vaccine. 0

ICSR reporting

The applicant will submit Individual Case Safety Reports (ICSRs) in&cordance to EMA GVP guidance.

Follow-up for spontaneous and solicited ICSRs

ICSRs are followed up promptly to obtain additional inforr@ Qlevant to the report as necessary to
provide a complete description of the safety event.

Two specific adverse reaction follow up questionnairés will be used to collect follow-up information
on reports of anaphylaxis, and vaccination failure@ of effect, including events of VAED and VAERD.

Monthly summary safety reports Q

In line with EMA's *Consideration on cor ‘drements for RMPs of COVID-19 vaccines’ guidance. the
applicant will submit monthly safety r iﬁ'containing a review of safety information received during
the reporting interval, as well as afive data. Topics covered by the monthly safety reports will
include, at a minimum: Cb

e Interval and cumulati ber of reports stratified by report type (medically confirmed/not)
and by seriousness |luding fatal separately).

e Interval and cumu e number of reports, overall and by age groups, and in special

populations (Nregnant women).
e Interval a %ulative number of reports per High Level Term and System Organ Class.
e Sum " the designated medical events.
. Y er EU country.
. @ure data (including per EU country).
@anges to reference safety information in the interval.

Ongoing and closed signals in the interval.

e AESI and RMP safety concerns reports — numbers and relevant cases, including O/E analysis,
where appropriate.

e Fatal reports — numbers and relevant cases, including O/E analysis, where appropriate.

e Risk/benefit considerations.

Assessment report
EMA/158424/2021 Page 183/218



Pregnancy outcomes and sudden death are AEs of interest that will each be discussed in separate
sections of the periodic reports.

The need and frequency of submission of the summary safety reports will be reevaluated based on the
available evidence from post-marketing six months after the conditional marketing authorisatign of the

vaccine.
Literature review %6
.N

Literature monitoring for Ad26.COV2.S includes both an automated daily search for r{ ed and pre-
publication/online first references in 2 commercial database products (Embase an i Medline), as
well as a daily manual review of one or more literature aggregator services. Se dgteria include any
COVID-19 vaccine product, irrespective of manufacturer or vaccine technology,%and’a report of AE(s)
without restriction by seriousness or severity. References retrieved by the search strategies are
reviewed by a healthcare professional and are escalated based on reporting of*either new safety
observations or new aspects of known risks that require further assessﬂb.

Signal Investigation 2{

All available safety information across clinical investigations, rketing data, and all other
sources of information is reviewed on a regular basis. Other s of pertinent data may include
nonclinical studies, manufacturing and product quality rep@cts,*relevant publications, epidemiology
data, data from external safety databases, safety—realth authority and healthcare provider
queries, and safety-related health authority communi ons and assessment reports.

Routine aggregate signal detection will include re surveillance of AE reports received in the
applicant’s Global Safety Database, irrespectivgcountry of origin, seriousness, medical confirmation,
or validity, as well as reviews of external databdases. The Table below shows an outline of data sources

and frequency of monitoring.

l
Data source Fr:Mcy of monitoring

applicant’s database t ly for temporal and disproportionality analyses
e to onset analysis as proof of concept every 2 weeks
FDA VAERS @ Weekly data review and monthly data mining

EudraVigilance Q Weekly data mining
WHO VigiBase \ Data mining every 3 months
>
Methods for sign@(ection activities will include:

a. Digpropojtionality analysis

b. @)—onset analysis
c.@mporal analysis

O/E analysis, when applicable

Traceability

The SmPC includes instructions for healthcare professionals to:
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e clearly record the name and lot number of the administered vaccine to improve traceability
(SmPC section 4.4);

e report any suspected adverse reactions including batch/lot number if available (section 4.8).

Traceability is available for every shipping container of Ad26.COV2.S, which is fitted with a unigue
device that provides real-time monitoring of geographic location 24 hours per day, 7 days p b
Each device will also trace the batch/lot of the associated shipment. The device is activate igr to
shipment and information is transmitted wirelessly to the applicant at a predefined cade ntil
delivery to each country’s government distribution center. Each shipment will be acco Nled by a
passive temperature datalogger. Alarms for excursions (per predefined specificatio, Qe programmed
into the device. If the display on the device doesn’t show an alarmed status, the Qﬂe can be
received. If the display shows an alarmed status, the product needs to be stoh@!he appropriate
temperature conditions upon arrival and the receiver needs to follow the ap, t's instructions for
reporting an alarmed shipment. These data may be used for the assessmepnt @f a safety signal.

The vaccine carton box also includes a 2D matrix barcode which has th@ch/lot number, GTIN
product code, and expiry date, should there be capability at a vacc@ion site to utilise this as an
information source.

Further, the applicant will make available vaccination cards t inees that may be completed at the
time of vaccination. The vaccination cards contain the follo ments:

e Pre-printed vaccine brand name and manufactu@ me.

e Placeholder space for name of vaccinee.

e Placeholder space for date of vaccination @associated lot number.

e For EEA countries, reference to the Na al Reporting System for AE reporting.

¢ QR code and URL (www.covid19 janssen.com) for additional product information.
Q

In addition to the vaccination cards, 2 rs per dose, containing pre-printed vaccine brand name,

lot information, and a 2D matrix bb will be made available to support documentation of the lot
information on both the vaccina rds for vaccinees and in the vaccinee medical records in mass
vaccination centers. It is ac ged that some countries may require utilisation of nationally
mandated vaccination cards {electronlc systems to document the lot number; therefore, the available
vaccination cards and sti with printed lot information may not be utilised in all countries. The use
will depend on natio requitements and/or national competent authority guidance.

The following miIes@ apply for the availability of the stickers with printed lot information:

e ForE n ries: sticker sheets with printed lot information will be provided at the same time
and ide the vial cartons from initial launch.

ed 2022: Upon development and approval of single-dose vials, stickers with printed lot
ation will be available inside the vial box or carton around it.

sed routine pharmacovigilance activities are considered appropriate for the safety profile of
roduct and the pandemic circumstances.
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Additional pharmacovigilance activities

The applicant proposes the following 11 studies to further evaluate safety and effectiveness, and to
address missing information in the post marketing setting. There are six interventional studies and five

non-interventional studies (five safety and two on effectiveness)
The following Table outlines proposed additional pharmacovigilance activities in RMP versm@b

Summary of pharmacovigilance and risk minimisation measures

Study Summary of Safety Concerns *Dl

Status Objectives Addressed Milesto ue Dates
Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditi of the marketing
authorisation

Not applicable | |
Category 2 - Imposed mandatory additional pharmacovigilance activities which ar ic Obllgatlons in the

context of a conditional marketing authorisation or a marketing authorisation under. ional circumstances
A randomized, double- To evaluate the efficacy, Anaphylaxis inal study 31 December
blind, placebo-controlled safety, reactogenicity, Vaccine-associated \ eport 2023
Phase 3 study to assess and immunogenicity of enhanced disease @
the efficacy and safety of Ad26.COV2.S for the (VAED), includin
Ad26.COV2.S for the prevention of SARS-CoV- | yaccine- associat
prevention of SARS-CoV- 2-mediated COVID-19. enhanced res %«
2-mediated COVID-19 in disease (VAE
adults aged 18 years and Venous
older throm
(VAC31518C0V3001)
Use gnancy and

: stfeeding (This
Ongoing m@only address use
N reastfeeding)
Use in frail patients with
cmmorbidities (e.g.,
ronic obstructive
Q pulmonary disease
[COPD], diabetes,
& chronic neurological
( disease, cardiovascular

disorders)

Long-term safety
E )

2

(\
6\
<@
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Study

Summary of

Safety Concerns

Status Objectives Addressed Milestones | Due Dates
Category 3 - Required additional pharmacovigilance activities

A randomized, double- To evaluate the efficacy, Anaphylaxis Final study 30 June
blind, placebo-controlled safety, reactogenicity, Vaccine-associated report 2024

Phase 3 study to assess
the efficacy and safety of
Ad26.COV2.S for the
prevention of SARS-CoV-
2-mediated COVID-19 in
adults aged 18 years and
older

and immunogenicity of
2 doses of Ad26.COV2.S
for the prevention of
SARS-CoV-2-mediated
COVID-19.

enhanced disease
(VAED), including
vaccine-associated
enhanced respiratory
disease (VAERD)
Venous
thromboembolism

,
X2

(VAC31518C0OV3009) . N
Use in pregnancy and
: while breastfeeding
Ongoing (This trial will only O
address use while
breastfeeding) &
Long-term safety 4
An open-label, Phase 2 To assess the safety, Use in pregnancy and \}otocol 06 March
study to evaluate the reactogenicity, and while breastfeeding ubmission 2021
safety, reactogenicity, and | immunogenicity of @
immunogenicity of Ad26.COV2.S in adult Final study
Ad26.COV2.S in healthy participants during the ( report 30
pregnant participants 2" and/or 3™ trimester September
(VAC31518C0V2004) of pregnancy, to assess @ 2023
the safety and
Planned reactogenicity of
Ad26.COV2.S
(potentially) post-
partum, and to assess O
pregnancy outcomes. \
To assess the presence
of immunoglobulins
against SARS-CoV-2 in ()
colostrum and breas
milk.
Interventional trial to To assess the safety and Use in Final study 30 June
evaluate the safety and immunogenicit K} immunocompromised report 2023
immunogenicity of Ad26.COV2.S g ! patients
Ad26.COV2.S in immunoco ed
immunocompromised patient 6
patients b
Planned
COVID-19 Vaccines TofaSseés the occurrence Use in pregnancy and Protocol 15 February
International Pregnancy 0 stetric, neonatal, while breastfeeding submission 2021
Exposure Registry @' infant outcomes (This study will only
(C-VIPER) ong women address use in Final study 30 June
(VAC31518C0V4005) \ administered with pregnancy) report 2027
Ad26.COV2.S during
Planned @ pregnancy.

. Q'

(\
.b\

<@
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Study

Summary of

Safety Concerns

Status Objectives Addressed Milestones | Due Dates
Post-authorisation, To assess the occurrence | Anaphylaxis Protocol 15 May 2021
observational study to of pre-specified AESIs Venous submission

assess the safety of within specific risk thromboembolism 30 June
Ad26.COV2.S using periods following Use in Final study 2024
electronic health record administration of report

(EHR) database(s) in
Europe
(VAC31518C0V4003)

Planned

Ad26.COV2.S.

immunocompromised
patients

Use in patients with
autoimmune or
inflammatory disorders

L 4

%)

N

Ky

Use in frail patients with N
comorbidities (e.g.,
chronic obstructive O
pulmonary disease
[COPD], diabetes, \Q
chronic neurological &
disease, cardiovascular 4
disorders) \>
Long-term safety
Use in pregnancy an@
while breastfeedigg (The
adequacy of theQdy to
address preg@
outcomes i
assessed. fety of
Ad26.C ;
breastfeeding women
will A studied.)
Post-authorisation, To estimate the Ceipghassociated Protocol 31 March
observational, prospective | effectiveness of &med disease submission 2021
study to assess the Ad26.COV2.S in (VAED), including
effectiveness of preventing laboratory- C}ccine-associated Final study
Ad26.COV2.S in Europe confirmed SARS-CoV-, nhanced respiratory report 30 June
(VAC31518C0V4004) hospitalisations up tQ disease (VAERD) 2024
2 years post-vaccinatio®™. | yse in
Planned immunocompromised
{ N patients
Post-authorisation, Jeelirrence | Anaphylaxis Protocol 30 June
observational study to E%AESIS Venous submission | 2021
assess the safety of ecifie’risk thromboembolism
Ad26.COV2.S using health f ing Use in
insurance claims and/or ion of immunocompromised
electronic health record :
) patients
(EHR) database(s) in the . . .
United States Use in patients with
(VAC31518C0OV4001) Q autoimmune or
inflammatory disorders
Planned \ Use in frail patients with | Final study
@ comorbidities (e.g., report 31 December
chronic obstructive 2024
Q pulmonary disease
‘\ [COPD], diabetes,
chronic neurological
* (J disease, cardiovascular
\ disorders)
Long-term safety
Post-’@?fsation, To estimate the Vaccine-associated Protocol 30 June
o) jonal study to effectiveness of enhanced disease submission 2021
the effectiveness of | Ad26.COV2.S in (VAED), including
6.COV2.S using health | preventing medically- vaccine-associated
instirance claims and/or attended COVID-19 up to | enhanced respiratory
electronic health record 2 years post-vaccination. | disease (VAERD)
(EHR) database(s) in the Use in
United States immunocompromised
(VAC31518C0V4002) patients
Planned Final study 31 December
report 2024
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Study Summary of Safety Concerns .
Status Objectives Addressed Milestones | Due Dates
Coadministration study of | To assess the safety and | Interaction with other Interim 31 December
Ad26.COV2.S with immunogenicity of vaccines analysis 2022
seasonal influenza vaccine | Ad26.COV2.S and report
seasonal influenza
Planned vaccine when Final study 31 mber
administered separately report 202
or concomitantly. Vo N
A randomized, double- To evaluate the efficacy, Venous Final study ,.chmber

blind, placebo-controlled
Phase 2a study to
evaluate a range of dose
levels and vaccination
intervals of Ad26.COV2.S
in healthy adults aged

18 to 55 years inclusive
and adults aged 65 years
and older and to evaluate
2 dose levels of
Ad26.COV2.S in healthy
adolescents aged 12 to
17 years inclusive
(VAC31518C0V2001)

Ongoing

safety, reactogenicity, thromboembolism
and immunogenicity of
Ad26.COV2.S at different
dose levels and as a 2-
dose or a 1-dose

schedule.

report

3
\Q
>

\¢a

~

Overall conclusions on the Pharmacovigilance

The proposed additional pharmacovigilance activities

propriate for further characterisation the

safety profile of the product and considering the pfdemlc circumstances.

Risk minimisation measures

Routine risk minimisation activities only
product. This is acceptable.

Concern

<

(%ﬂposed to manage the safety concerns of the medicinal

Summary Table of Risk Minimiﬁ&\ctivities and Pharmacovigilance Activities by Safety

O

Safety Concern ‘

Pharmacovigilance Activities

j inimisation Measures
Important Identified Risk

Anaphylaxis

(\
6\
<@

outine risk minimisation
measures:

SmPC Section 4.3

Routine pharmacovigilance activities
beyond adverse reactions reporting and
signal detection:

PL Section 2 TFUQ for the characterisation of
ection anaphylactic/anaphylactoid reactions

PL Section 4 Additional pharmacovigilance activities:

Trial VAC31518C0OV3001
Final study report: 31 December 2023

Trial VAC31518C0OV3009
Final study report: 30 June 2024

SmPC Section 4.4 provides
recommendations to address the risk
of anaphylaxis.

Additional risk minimisation

measures:
Study VAC31518C0OV4003
Final study report: 30 June 2024

Study VAC31518C0OV4001
Final study report: 31 December 2024

None
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Safety Concern

Risk Minimisation Measures

Pharmacovigilance Activities

Important Potential Risks

Vaccine-associated
enhanced disease
(VAED), including
vaccine-associated
enhanced respiratory
disease (VAERD)

Routine risk minimisation
measures:

None

Additional risk minimisation
measures:

None

Routine pharmacovigilance activities
beyond adverse reactions reporting and

signal detection:

TFUQ to collect information on vacci
failure/lack of effect, including e

VAED and VAERD

Additional pharmacovigi % ctivities:
Trial VAC31518C0OV3001

Final study report: 31 er 2023

Trial VAC31518C
Final study rep% une 2024

Study VAC315 4004
Final study r rts"30 June 2024
Study VA COV4002

Venous
thromboembolism

Routine risk minimisation
measures:

None

Additional risk minimisation

measures: O

(\O

None

Final study report: 31 Dec 2024

Routi ;pharmacovigilance activities

beydnd adverse reactions reporting and
al detection:

b Additional pharmacovigilance activities:

Trial VAC31518C0OV3001
Final study report: 31 December 2023

Trial VAC31518C0OV3009
Final study report: 30 June 2024

Study VAC31518C0OV4003
Final study report: 30 June 2024

Study VAC31518C0OV4001
Final study report: not yet available

Trial VAC31518C0V2001
Final study report: 31 December 2023

Missing Information

Xo
&’Q
@)

Use in pregnancy and
while breastfeeding

&

é}(\

&>
o

A

RQ risk minimisation

@ ures:

SmPC Section 4.6 (only for use
in pregnancy)

PL Section 2

Additional risk minimisation
measures:

None

Routine pharmacovigilance activities
beyond adverse reactions reporting and
signal detection:

None

Additional pharmacovigilance activities:

Trial VAC31518C0OV3001

(This trial will only address use while
breastfeeding)

Final study report: 31 December 2023

Trial VAC31518C0OV3009

(This trial will only address use while
breastfeeding)

Final study report: 30 June 2024

Trial VAC31518C0OV2004
Final study report: 30 September 2023

Study VAC31518C0OV4005

(This study will only address use in
pregnancy)

Final study report: 30 June 2027
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Safety Concern

Risk Minimisation Measures

Pharmacovigilance Activities

Use in
immunocompromised
patients

Routine risk minimisation
measures:

SmPC Section 4.4
PL Section 2

Additional risk minimisation
measures:

None

Routine pharmacovigilance activities
beyond adverse reactions reporting and
signal detection:

None

Additional pharmacovigilance as:
Interventional trial to evaluate t ty
and immunogenicity of Ad26. .Sin

immunocompromised patieﬂ‘%3
Final study report: 30 Jur(

Study VAC31518C0V4

Final study report: 3 2024
Study VAC3151 004
Final study rep June 2024
Study VAC31548C0Vv4001

Final stud@r : 31 Dec 2024
Study YAC31518C0OV4002
Final dy report: 31 Dec 2024

Use in patients with
autoimmune or
inflammatory disorders

Routine risk minimisation
measures:

None

Additional risk minimisation
measures:

None

(\O

<

O

Ro pharmacovigilance activities

ond adverse reactions reporting and
| detection:
\. None

|
Additional pharmacovigilance activities:

Study VAC31518C0OV4003
Final study report: 30 June 2024

Study VAC31518C0OV4001
Final study report: 31 Dec 2024

Use in frail patients

with comorbidities (e.g.

chronic obstructive
pulmonary disease
[COPD], diabetes,
chronic neurological
disease, cardiovascular
disorders)

’O'\

Routine risk mi isation

measures: (
None

Addition is inimisation
measure
None{O

Q

Routine pharmacovigilance activities
beyond adverse reactions reporting and
signal detection:

None
Additional pharmacovigilance activities:

Trial VAC31518C0OV3001
Final study report: 31 December 2023

Study VAC31518C0OV4003
Final study report: 30 June 2024

Study VAC31518C0OV4001
Final study report: 31 Dec 2024
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Safety Concern Risk Minimisation Measures Pharmacovigilance Activities

Interaction with other Routine risk minimisation Routine pharmacovigilance activities
vaccines measures: beyond adverse reactions reporting and

SmMPC Section 4.5 signal detection:

PL Section 2 None
Additional pharmacovigilance a @ es:

Additional risk minimisation @

measures: Coadministration study of Ad26. .S with
N seasonal influenza vaccine
one Final study report: 31 Decé&r 023
Long-term safety Routine risk minimisation Routine pharmacovigilance activities
measures: beyond adverse rea reporting and
signal detection:
None
Additional risk minimisation
measures: Additional pw covigilance activities:
None Trial VAC3 V3001
Final stud rt: 31 December 2023
Trial VAC31518C0OV3009
Finél y report: 30 June 2024
AC31518C0OV4003

%study report: 30 June 2024
(\tu y VAC31518C0V4001

r\ i Final study report: 31 Dec 2024
\V

The CHMP and PRAC considered that the risk pia ement plan version 1.4 is acceptable.

Conclusion

2.8. Pharmacovigilance é

Pharmacovigilance systeb

The CHMP considered that th@nacovigilance system summary submitted by the applicant fulfils the
requirements of Article 8( irective 2001/83/EC.

Periodic Safety Update Reports submission requirements
ection C of the CHMP Opinion. The applicant did request alignment of the PSUR

out in the Annex
cycle with thm national birth date (IBD). The IBD is 25 February 2021. The new EURD list entry will
therefor ﬁs\ 25 February 2021 to determine the forthcoming Data Lock Points.

The requirement&omission of periodic safety update reports for this medicinal product are set

2.9. @w Active Substance

applicant declared that adenovirus type 26 encoding the SARS-CoV-2 spike glycoprotein
(Ad26.COV2-S) has not been previously authorised in a medicinal product in the European Union.

The active substance Ad26.COV2.S is a recombinant adenoviral vector that contains the sequence that
encodes the SARS-CoV-2 spike glycoprotein. After administration, the replication incompetent

adenoviral particles will infect cells and the sequence encoding the SARS-CoV-2 spike glycoprotein will
be transcribed into mRNA and subsequently translated into SARS-CoV-2 spike glycoprotein (which will
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serve as antigen to evoke an immune response). Although the adenoviral particle itself does not
contain any SARS-CoV-2 spike glycoprotein, the coding sequence of the SARS-CoV-2 spike
glycoprotein is an integral part of the genome of the adenoviral construct. Therefore, the adenoviral
particle as an entity should be considered as active substance (and not just the coding sequence of the
SARS-CoV-2 spike glycoprotein).

Although recombinant replication incompetent adenovirus serotype 26 has been previously n
different constructs, this vector has never been used for expression of SARS-COV-2 spik protein
and/or as a Covid-19 viral vector vaccine. '\

in

Other Covid-19 vaccines or medicinal products that are currently registered do no
recombinant replication incompetent Ad26 viral vector expressing SARS-CoV-2 spi lycoprotein as
active substance.

In conclusion, since a medicinal product containing recombinant, replication®i mpetent adenovirus
serotype 26 vectored vaccine encoding the SARS-CoV-2 spike glycoprotgi not been previously
authorised in the EU, the active substance Ad26.COV2.S (recombinant, cation-incompetent

adenovirus serotype 26 vectored vaccine encoding the SARS-CoV-ZQike glycoprotein) is considered a
new active substance in itself.

The CHMP, based on the available data, considers adenovirus 26 encoding the SARS-CoV-2 spike
glycoprotein (Ad26.COV2-S) to be a new active substance@' ot a constituent of a medicinal

product previously authorised within the Union. O

O

User consultation Q

2.10. Product information

The results of the user consultation with@et patient groups on the package leaflet submitted by the
applicant show that the package leafle ets the criteria for readability as set out in the Guideline on
the readability of the label and pa eaflet of medicinal products for human use.

Labelling exemptions@

The following exemptionsQ labelling and serialisation requirements have been granted on the basis
of article 63.3 of Dire% 2001/83/EC. In addition, the derogations granted should be seen in the
context of the flexihj described in the Questions and Answers on labelling flexibilities for COVID-19
vaccines (EMA/6 020 rev.1, from 16 December 2020) document which aims at facilitating the
preparedness f COVID-19 vaccine developers and the associated logistics of early printing
packaging‘a iviti€s. The ultimate goal is to facilitate the large scale and rapid deployment of COVID-
19 vacci s& U citizens within the existing legal framework.

EU p g specific derogations

@ and immediate labelling in English only (from start of supply until end 2021)
Ou

r and immediate labelling will be provided in English only for all EU Member States, as well as
Norway and Iceland.

Country/language specific outer/immediate labelling shall be provided in all EU languages by beginning
2022.

This exemption is justified on the necessity to provide maximum flexibility of supply and speed of
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vaccine production/deployment due to the ongoing pandemic. Production of different vaccine packs in
different languages will significantly reduce the supply chain efficiency. The multiple changes on
packaging lines will result in significant time and capacity losses and would slow down the rapid
deployment of COVID-19 vaccines. The use of unified English-only pack components will allow the

vaccine to be distributed across multiple countries simultaneously 9
A QR code and URL printed on the outer carton, QR card and the patient information leafle @ vide
access to the product information in the national language(s). c

b) Printed package leaflet in English only (from start of supply until end 2021)

A printed package leaflet (PL) will be provided in the national language(s) for thos s that require
so. All other MSs, that have granted a temporary exemption for an English- o%wnl receive the
English printed PL. Moreover, the MAH shall contact MSs directly to agree o xact numbers of PLs
to be distributed in line with the published Q&A on labelling flexibilities. 0

A QR code and URL printed on the outer carton, QR card and the PL W|®V|de access to the package
leaflet in the national language(s).

Moreover, the MAH shall contact MSs directly to agree on the ex@&mbers of PLs to be distributed in
line with the published Q&A on labelling flexibilities

The MAH shall provide a printed package leaflet in all EU | % by beginning 2022. The MAH shall
engage with the National Competent Authorities (other e 6 mentioned above) to discuss and
speed up the provision of PLs in the respective natio uage(s) of the MSs concerned. The MAH

shall also contact MSs directly to agree on the exact nufmbers of PLs to be distributed, again in line
with the published Q&A on labelling flexibilities. O

c) Outer and immediate labelling. Temporary Qkion of certain particulars on the labelling (from start
of supply to end 2021).

The following exemptions are temporari(?reed for the outer labelling. These exemptions are justified
on the necessity to label batches ahea ime.

Outer carton and printed package@et

o Common name: 'COV vaccine (Ad26.COV2-S (recombinant))' (initially proposed), instead
of 'COVID-19 vaccin d26.COV2-S [recombinant])' (agreed during evaluation [with square
brackets]). This tion on the common name is temporarily agreed for the outer carton

and the print package leaflet for the first batches until end 2021.
Outer carton

o Statem@he active substance. Due to the expedited development, product specifications
wereq t¥inal at the early stage of printing packaging materials. Therefore, the statement of
& stance will be fully omitted from the outer carton for the first batches until end 2021.

0 eviated MAH name and company logo

arketing Authorisation humber (from start of supply to end 2021)

Theinclusion of the EU Marketing Authorisation number in the labelling will be implemented with the
switch to national variants of the EU packaging by beginning 2022. The MA number will be available on
the electronic version of the EUPI.

e) Blue Box (from start of supply to end 2021)

Due to the use of one unified pack across all the EU countries, an exemption for the Blue Box has been
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granted to omit it from the outer carton.

The information normally provided in the market specific packaging Blue Box area of the carton will be
provided as an electronic version on the website (via the QR code/URL) under the country page, if
required by the National Competent Authorities in each MS. The QR code and URL address (website)
will be made available on the PL, carton box and QR card. B

The Blue Box will be included in the updated carton component when national variants of t
packaging will be possible by beginning 2022.

*
f) QR card (from start of supply to end 2021) {\

One QR card will be supplied in each carton box. The QR card will include a QR de an URL
address (website) that links to an electronic product information translated in%languages.

h) Manufacturers responsible for batch release (from start of supply to en@

Due to the use of two manufacturers responsible for batch release for pply of this vaccine in the
EU, an exemption is requested for not indicating which is the manufactu responsible for the release
of the concerned batch in the printed package leaflet. This request’Lustified to meet capacity
demands, and to ensure there is sufficient flexibility to accomm for possible delays at some

manufacturing sites or unavailability of release capacity. q
e

Both manufacturers responsible for the batch release will le in the printed package leaflet. In
addition, the following sentence: “For the specific man er of the vaccine you have received,
check the Lot number on the carton or vial and pleas act the local representative of the Marketing
Authorisation Holder.” will be included in the package leaflet for traceability purposes.

Exemption from the obligation of serialis

- All EU Member States have accepted a %r ry derogation from serialisation for the EU pack for a
period of 3 months starting from the EC jon date.

- the MAH shall provide monthly proﬁreports on the serialisation: referring to details on the
progress achieved in terms of ensb mpliance, e.g. proof of acquiring the relevant equipment, the
date for the validation, the proof ntract to connect to the European Medicines Verification
Organisation;

during the period of exem , reporting of any counterfeit or falsified vaccine in the EU or third
countries in the legal s ly or internet, reconciliation of product distributed and used in the respective

territory; @

- the MAH sha@ consider technical solutions to the serialisation due to the risk of falsification.
The foIIowingeaJ y features were endorsed:

.
e p xtary name Janssen varnish on via label and folding box;

- the MAH shall provide ag&al mitigating measures, e.g. immediate reporting of any stolen product

. igital watermark on vial and folding box;
hidden image on folding box;

glues anti tamper evident flaps.
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Quick Response (QR) code

A request to include a QR code in the labelling and the package leaflet for the purpose of providing
information to Healthcare Professionals and vaccine recipients has been submitted by the applicant and

has been found acceptable 2
The following elements have been agreed to be provided through a QR code: @
Statutory information c
&
e Approved regulatory information, including the patient information leaflet (PI@N Summary
of Product Characteristics (SmPC); O
e Vaccination Card; Q
e Blue Box information as required by each Member State; Sl

e Storage, dosing and administration brochure;
e Access to the national reporting systems for adverse events eb5|tes,

e Contact numbers for more information on the COVID-19 @ine including product quality
complaints; %
e Link to the COVID-19 vaccine Janssen on the EMA@i .
Additional monitoring \

Pursuant to Article 23(1) of Regulation No (EU) 7@004, COVID-19 Vaccine Janssen (adenovirus
serotype 26 vector encoding sars-cov-2 spike%protein (Ad26.COV2-S)) is included in the additional
monitoring list as it contains a new activ bstance which, on 1 January 2011, was not contained in
any medicinal product authorised in theé}% it is approved under a conditional marketing

authorisation

Therefore, the summary of produ Q::teristics and the package leaflet includes a statement that
this medicinal product is subjec ditional monitoring and that this will allow quick identification of
new safety information. The s @ ent is preceded by an inverted equilateral black triangle.

3. Benefit-R'S\kQIance

3.1. Therap Context

Dlseas§gémdltlon
|

The c ndication for COVID-19 Vaccine Janssen is active immunisation for the prevention of
s disease-2019 (COVID-19) in adults greater than or equal to 18 years of age.
COVID

-19 is a respiratory disease caused by the novel coronavirus SARS-CoV-2. The virus has spread
worldwide during 2020, causing WHO to declare a pandemic in March 2020.

The virus infects the airways and causes a broad spectrum of respiratory symptoms ranging from
asymptomatic infection to Severe Acute Respiratory Syndrome (SARS) and ARDS. The pandemic is still
ongoing despite unprecedented efforts to control the outbreak.
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Available therapies and unmet medical need

COVID-19 case management has evolved during 2020 and includes, among others, anti-viral therapy
and anti-inflammatory agents. In EU, remdesivir has been granted a conditional marketing
authorisation for the treatment of COVID-19 in adults and adolescents (from 12 years of age and
weighing at least 40 kg) with pneumonia who require supplemental oxygen (low- or high—flow@en
or other non-invasive ventilation at start of treatment) based on positive results in some s@ups
from clinical study NIAID-ACTT-1, in which remdesivir could speed up the recovery tin:e@ to

days (Beigel 2020, EMA 2020b). S.\

Dexamethasone can be considered a treatment option for adult and adolescent pa who require
supplemental oxygen therapy based on published data from the RECOVERY stu h showed a
relative reduction in the number of deaths within 28 days of 35% compared&lual care in patients

on invasive mechanical ventilation and 20% in patients receiving oxygen th without mechanical
ventilation.

(e}

There remains an urgent public health need for the rapid development @vel prophylactic therapies,
including vaccines, both for protection of particularly vulnerable grelips as well as mitigating the effects
of the pandemic on a population level. Several vaccine candidatw being developed and three of
them (Comirnaty, COVID-19 Vaccine Moderna, and COVID-19 e AstraZeneca) were granted a
conditional marketing authorisation in the EU. There isa v %global demand for suitable vaccines
to help counteract the ongoing pandemic. %

Main clinical studies \

Five studies are ongoing with Ad26.COV2.S, of, 93 Phase 1/2 studies evaluate the immunogenicity
and safety of Ad26.COV2.S and 2 large phase ials evaluate the efficacy, safety, and
immunogenicity of Ad26.COV2.S in adult he first efficacy trial, VAC31518C0OV3001, is the pivotal

study for this application. ‘ y

The trial VAC31518C0OV3001 is a n@sed, double-blind, placebo-controlled, Phase 3 study in adults
>18 years of age conducted in th@ several Latin American countries (Argentina, Brazil, Chile, Peru,
Mexico, Colombia), and South Participants were randomised in parallel in a 1:1 ratio to receive
Ad26.COV2.S at a dose Ievel{ 019 vp or placebo intramuscularly. Individuals are planned to be
followed for up to 24 mon e trial design was revised after EUA in the US (on February 27, 2021)
to offer Ad26.COV2.S vachon within the trial (for participants who had received placebo), and
unblinding of particip%and investigators. All participants will be encouraged to remain in the study
and continue to be @/ed for efficacy/effectiveness, safety and immunogenicity as originally planned
for up to 2 yeirs -vaccination on Day 1.

A total of 43,®andomised participants received the study vaccine (21,895 and 21,888 in the
Ad26.CQO & placebo arms). Randomisation was stratified by site, age group (=18-<60 years of
age vs 2 ars of age), and absence/presence of comorbidities that are or might be associated with
anin risk of progression to severe COVID-19.

%’avcurable effects

Efficacy of Ad26.COV2.S for the co-primary endpoint ‘moderate to severe/critical COVID-19’ with an
onset from Day 14 after vaccination was 66.9% (adjusted 95% CI: 59.03; 73.40) over a median
follow-up time of 58.0 days, in seronegative individuals. For the co-primary endpoint ‘moderate to
severe/critical COVID-19’ with an onset from Day 28 after vaccination, efficacy was 66.1% (adjusted
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95% CI: 55.01; 74.80) over the same period, in seronegative individuals. The primary objective was
met for both co-primary endpoints since the lower limit (LL) of the 95% CI of vaccine efficacy were
above the pre-specified limit of 30%.

COVID-19 case definition or when using the endpoint ‘symptomatic COVID-19’ cases which in
cases classified as either mild, or moderate to severe/critical (66.9% [95% CI: 59.07; 73.3@C
days and 66.5% [95% CI: 55.50; 75.05] >28 days). There were very few mild cases, arﬁt

Number of cases and efficacy estimates were consistent when using the US FDA Harmonized (€DC)
>

ast

majority of ‘symptomatic COVID-19’ cases were thus captured by the primary endpoifi e data
therefore support an indication against COVID-19 of any severity.

For this reason, ‘COVID-19’ is used in the SmPC section 5.1 to describe for the pri outcome of the
study. It is considered misleading to use the exact primary endpoint of ‘mode severe/critical

COVID-19’ as it could suggest that the cases corresponding to the primary int were more severe
compared to other vaccines’ trials, which is not the case. é

Efficacy against severe disease was demonstrated. Of the 116 vs. 348 @ﬁry endpoint cases with an
onset at least 14 days after vaccination in the vaccine vs. placebo glup respectively, 14 (12%) vs. 60
(17%) were classified as severe/critical (further referred to as s walso in the SmPC). The point
estimate of VE against severe disease was 76.7% (adjusted 95%“&¥. 54.56; 89.09) over a median

follow up of 58 days, in SARS-COV-2 seronegative subjects. 66 vs. 193 primary endpoint cases
with an onset at least 28 days after vaccination in the vaceines. placebo group respectively, 5 (8%)
vs. 34 (18%) were classified as severe. VE against sevefe'disease was estimated at 85.4% (adjusted

95% CI: 54.15; 96.90) over the same follow-up periothifSeronegative subjects. Of the 14 vs. 60
severe cases with onset at least 14 days after vaccination in the Ad26.COV2.S group vs. placebo
group, 2 vs. 6 were hospitalised. Three died (all i@ placebo group). Most of the remaining cases
only fulfilled the oxygen saturation (Sp02) cri@ for severe disease (Sp02<93%). For many cases
this was based on self-measured abnormal oxyge€n saturation episodes (at home). During the COVID-
19 event, at least one measurement wa by the investigator’s site or by a home visit by
investigator’s personnel. All cases wer judicated by an independent committee of clinical experts.

The cumulative incidence curves o ularly confirmed moderate to severe/critical COVID-19 cases
(Kaplan Meier) for the placebo a cinated groups suggests that the onset of protection is around
Day 14 post-vaccination. 6

There were 2 vs. 8 cases cularly confirmed COVID-19 requiring hospitalisation at least 14 days
after vaccination in the actiwg’vs. placebo group, respectively. The finding was supported by post-hoc
analyses which identiNZ vs. 29 cases of all COVID-19 related hospitalisations by implementing a

broader search bas all available information (including SAE forms) in the extended data set, i.e.

all COVID-19 casés a positive PCR result, including all cases from a local laboratory result not yet
<

confirmed by tral laboratory at the time of the analysis.

In partici ‘avk_ 5 years, based on the primary endpoint, efficacy was 82.4% (95% CI: 63.90; 92.38)

after 14 @ post-vaccination and 74.0% (95% CI: 34.40; 91.35) after 28 days post-vaccination.

In e@nalysis set, 40% of the participants had at least one comorbidity, the most common being

ity, (BMI >30 kg/m2, 28%), hypertension (10%) and type 2 diabetes mellitus (7.5%), followed by
setigus heart conditions (2.5%), HIV infection (2.5%), asthma (1.5%), COPD (1%). It should be noted
that only participants with stable conditions were enrolled. Efficacy against molecularly confirmed
‘moderate to severe/critical COVID-19’ was observed both in participants with and without
comorbidities with point estimates respectively of 62.9% and 69.1% for cases with onset at least 14
days after vaccination, and 48.6% and 72.6% for cases with onset at least 28 days after vaccination.
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Efficacy against molecularly confirmed ‘moderate to severe/critical COVID-19’ was demonstrated in
each participating country. Except for South Africa, all point estimates were >65% for events with
onset at least 14 days after vaccination (not computed in Chile and Mexico due to small humbers of
cases).

In South Africa, vaccine efficacy was of lower magnitude compared to other regions/countries %
[95% CI: 8.77; 60.46] for cases with onset at least 14 days and 57.3% [95% CI: 26.51; 7 or
cases with onset at least 28 days after vaccination). Heterogeneity across regions was s
marked when considering the PCR positive cases from any source (including those nof@nfirmed
by the central laboratory) (South Africa: 52.0% [95% CI: 30.26; 67.44] for cases with onset at least
14 days, 64.0% [95% CI: 41.19; 78.66] for cases with onset at least 28 days aft cination).
Higher vaccine efficacy estimates were determined against severe disease (se?ry endpoint). In the
extended data set, when considering cases with onset at least 14 days afte% ation, the VE
against severe COVID-19 was consistently high, including in South Africa ( o [95% CI: 40.03;
89.36] compared to 78.0% [95% CI: 33.13; 94.58] in the US and 89.1¢ % CI: 17.0; 98.0] in
Brazil). When evaluated at least 28 days after vaccination, VE point est es were above 81.7% and
comparable between South Africa, the US and Brazil Colombia.

The applicant has characterised the virus from 71.7% of the cas@d it was found that, for South
Africa, 94.5% of the sequences corresponded to the 20H/501 variant (B.1.351 lineage, which
shows 9 aminoacid differences and a deletion of two aminggei the S protein as compared to the
strain included present in the vaccine), in Brazil 69.4% sequences corresponded to the variant
from the P.2 lineage and 30.6% to the Wuhan-Hul e sequence+D614G variant, whereas in the
USA 96.4% of the sequences corresponded to the Wuhan-Hu1l reference sequence+D614G. As there
were predominant variants in the USA and South @a, VE in those countries are likely to reflect the
efficacy against the respectively circulating vari ¥These results predict high vaccine efficacy in case
the South-African variant 20H/501Y.V2 sprea&@bally.

Ad26.COV2.S elicited both humoral (clo MO°/0 seroconversion) and cellular immune responses in
vaccinated subjects, as early as 14 dé{g&-vaccination, in both young and older adults.

3.3. Uncertainties and Ii@tions about favourable effects

Duration of protection beyonﬁ eeks is not known. Efficacy data are not available after this
timepoint. Long-term vac ficacy data will become available from post-authorisation effectiveness
studies and from the ng(ﬁ:ﬁnical trials. However, participants in the placebo arm are being
unblinded and offere anation following the FDA EUA for this vaccine. Therefore, it is unclear
whether robust effica ata can be generated. Preliminary immunogenicity results from the FIH trial
demonstrated antibody persistence up to 3 months post-vaccination. Whether antibody titers will
persist over \er period of time is not known. Also, to date, no immunological correlate of
protection ;tlen established.

Whether@acy is higher against severe cases compared to all symptomatic cases is not confirmed
yet, b@ere is a trend in that direction. Data suggest that efficacy point estimates tend to increase

degree of severity of the case definition. For the severe COVID-19 case definition efficacy was
%o and 85.4%, while for the moderate COVID-19 case definition efficacy was 64.8% and 62.0%,
respectively after 14 days and after 28 days.

wit

The efficacy was demonstrated in the overall participants aged 18 years and older, and in participants
>65 years. However, the number of cases in individuals aged 75 and older at highest risk of severe
COVID-19 is limited. No COVID-19 cases were detected in individuals aged =80 years. As baseline
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frailty status was not assessed, no information on efficacy data in frail subjects was obtained. Long
term health care residents were not studied for this application.

Efficacy was demonstrated in trial participants with and without comorbidities. Point estimates tend to
be lower in participants with comorbidities, but the 95% CIs are overlapping. When consideri

efficacy after 28 days, when the numbers of events are the lowest, for the older participants %
comorbidities, the lower limit of the 95% CI was <0. For cases with onset at least 28 days =
vaccination, vaccine efficacy was 33.2% (95% CI: -77.59; 76.33) for participants =60 year d
44.0% (-85.99; 85.26) for participants =65 years. The 95% CI are very wide as estinf. gre based
on few events. At this stage it is not considered that there is an efficacy concern in i %.IEHS with
comorbidities. Given the nature of the comorbidities (i.e. no immunocompromised icipants), there
is low biological plausibility for a significantly low efficacy in these study partiei . Nevertheless,
efficacy by age and comorbidities will need to be assessed over a longer FU% generate more
robust estimates.

Data are lacking in individuals with uncontrolled underlying disease an ose with several
underlying diseases. Efficacy could not be assessed in participants with =3 comorbidities due to the
limited number of cases. (

There is no data on immunocompromised persons due to condi @w immunosuppressive therapies.

The applicant is planning an immunogenicity trial in immunoc mised participants as described in
the RMP. Considering the lack of an immunological correlates rotection (ICP) and the

heterogeneous nature of the various types of immune iehcies, only some of which may impact on
the immune response to a specific type of vaccine, th icant is recommended to discuss the study

design with competent authorities prior to study &Q

Findings related to asymptomatic cases are pr ry since Day 71 samples were available for 6% of
the FAS seronegative population. After 28 day%t-vaccination, efficacy was 59.7% (95% CI: 32.75;
76.64) for the prevention of undetected/asymptomatic COVID-19 based on seroconversion to the
SARS-COV-2 N protein and/or on positiv€Pj . Of the undetected/asymptomatic cases, most of the
cases were ascertained based on serﬁlersion. These preliminary data are promising, as they
suggest efficacy against asympto i RS-COV-2 infection, at a level that may be consistent with
efficacy against symptomatic di

is

Preliminary data suggest no j Q of vaccination on upper respiratory tract viral load levels and
duration of virus shedding VID-19 breakthrough cases, but this finding will need to be confirmed
when the whole data set ecome available.

It is not known if th ine prevents reinfection in those who are SARS-COV-2 seropositive at
baseline, because ?f&y could not be estimated as the number of cases was very low. Of 4,156
participants SA oV-2 seropositive at baseline, 7 COVID-19 cases were reported as PCR positive
from any souﬁeé vs. 4 in the active vs. placebo group after Day 14) of which one was confirmed by
the central tory. However, efficacy is anticipated in this group. The immunogenicity data, albeit
limited, rt this assumption.

Co c@nt administration with other vaccines has not been studied. A study evaluating the safety
unogenicity of Ad26.COV2.S co-administrated with seasonal influenza vaccine is planned in
th&\RMP.

An analysis of efficacy per variant was not performed. However, efficacy was demonstrated in South
Africa where the South African variant 20H/501Y.V2 was predominant. Efficacy was demonstrated in
Brazil, but there was no predominant variant in Brazil. Two third of the cases may be attributable to
the P.2 lineage. Spike sequence data were available for only 70% of the cases and a higher proportion
of samples were sequenced in the placebo group as compared to the vaccine group, which could lead
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to biases. An analysis of vaccine efficacy per SARS-CoV-2 variant is planned upon completion of the
sequencing.

Preliminary data showed that neutralising antibodies elicited by Ad26.COV2.S were able to neutralise
the B.1.1.7 lineage variant in vitro, although less efficiently than the reference strain. Thus, sqme
protection against this variant too is anticipated. 8

More data should be generated post-authorisation to continue assessing vaccine efficacy ag@ these
variants. The extent and the onset of cross-protection against other relevant circulating wly
emerging strains of SARS-CoV-2 is unknown and should be investigated post-authorisat

Ad26 seroprevalence varies across regions, with higher seroprevalence reported ir@ca. In Europe
seroprevalence is around 12%. Preliminary results of the COVID-19 program % ndicate a major
impact of pre-existing Ad26-nAb on the vaccine-induced SARS-CoV-2 S pro% ding Ab responses,

but this issue needs to be followed up post-authorisation. 0

3.4. Unfavourable effects @

The assessment of Ad26.COV2.S safety is based on the Phase 3 COV3001 (up to the cut-off date
of 22 January 2021), comprising 43,783 participants who rec ither a single dose of Ad26.COV2.S
at 5x10%%vp (21,895 adults) or placebo (21,888 adults) (FAS) ctogenicity data were collected in a

subset of 6,736 participants who received either vaccine adults) or placebo (3,380 adults)
(Safety subset). Information on unsolicited AEs was oléd for 28 days after vaccination, information
on AESIs and SAEs is collected for the entire study d&on. At the time of the primary analysis, the
median follow-up after vaccination was 58 days ir@h groups.

Any solicited local and systemic AEs were rep@more frequently in Ad26.COV2.S than in the control
group (66% and 41.9% of evaluated participant® respectively, within the first 7 days following
injection). The most frequently reported z@d local AE after Ad26.COV2.S vaccination was injection

site pain (48.7% vs. 16.7%, respectively). Phe most frequently reported solicited systemic AEs were
headache (39% in Ad26.COV2.S gro 23.8% in the placebo group), fatigue (38.3% vs. 21.6%,
respectively), and myalgia (33.2% .8%). Pyrexia was reported in 9.0% participants in the
Ad26.COV2.S group (vs. 0.6% cipants in the placebo group). Most solicited AEs were transient

and self-timing. Overall, the duration of the selected solicited AEs was similar in both groups (1
to 2 days after vaccination {d also the median time to onset (within 1 to 3 days after vaccination).
Solicited adverse events mainly grade 1 or 2. The frequency of Grade 3 solicited AEs was low
overall, but higher in participants in the Ad26.COV2.S group (2.2%) compared to participants in the
placebo group (0.7°[U ere was no grade 4 solicited AEs.

In the safety gub§et,\the frequency of unsolicited AEs reported was low and similar in both (13.1% vs.
12%, respecmg. Unsolicited AEs were largely consistent with solicited AEs observed following
vaccinatiofi as headache, fatigue, myalgia, and vaccination site pain. The most frequent
unsolicit }Rs that were not recorded as solicited AEs were chills, arthralgia, malaise, asthenia,
musc akness and pain in extremity. Most reported unsolicited AEs were Grade 1 or Grade 2 in
severi here was a similar frequency of participants with unsolicited AEs of at least Grade 3 in both
The frequency of unsolicited AEs that were considered related to vaccination was higher in
participants in the Ad26.COV2.S group as compared to placebo (7.2% vs. 4.6%, respectively).

Up to the cut-off date , in the FAS, the same frequency of subjects reported at least one treatment
emergent AESI in both groups (0.6%). Few reported AESIs were assessed as related (0.2% vs. 0.1%,
respectively).
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Fewer deaths were observed in the Ad26.COV.2.S group (3, none confirmed to be associated with
COVID-19) compared to the placebo group (16, including 6 confirmed to be associated with COVID-
19). In the FAS, 0.4% subjects in the Ad26.COV2.S group and 0.6% subjects in the placebo group
reported 1 or more non-fatal SAEs. However, a similar frequency of subjects reported SAEs not
associated with COVID-19 in both groups (0.4%). Of the 227 SAEs reported, 7 SAEs (reporte r7
participants) in the Ad26.COV2.S group and 3 SAEs (reported for 2 participants) in the place mup
were considered to be possibly related to the vaccination. The reported SAEs considered re@ by the
investigator for the Ad26.COV2.S vaccine were Guillain-Barré syndrome, pericarditis, br I
radiculitis, post-vaccination syndrome, Type IV hypersensitivity and 2 cases of facial Sis

Overall, the safety profile of the vaccine was similar independently of the subgrou@owever,
reactogenicity was milder and less frequent in older adults aged =65 years ca% to the younger
adults aged =18 to 64. Higher reactogenicity was reported in females comp% males (although

both subgroups had a similar median age). 0

In study COV3001, the most frequently reported ‘non-anaphylactic all eactions’ were rash (24 vs.
16; 10 related vs. 6 related, respectively), urticaria (8 vs. 3; 3 related vs®¥none, respectively), and
hypersensitivity (6 in the vaccine group including 1 related, 4 in th&glacebo group of which none
related). Moreover, since the data lock, a SUSAR was reported v\@meet the Brighton Collaboration
case definition criteria for anaphylaxis from an ongoing study uth Africa. Hypersensitivity, rash,
urticaria, and anaphylaxis are considered at least possibly related to vaccination and have
thus been listed as ADRs in the SmPC. Anaphylaxis is alb sidered as an important identified risk in
the RMP.

Regarding immune-mediated neurological disorders, there was 1 subject with Guillain-Barré syndrome
in each group (1 possibly related grade 4 SAE in @dZG.COVZ.S group with a plausible temporal
relationship, 1 non-related SAE in placebo gro@The risk of Guillain-Barré syndrome is included in
the list of AESIs taken in consideration fo%u(tin and additional pharmacovigilance activities.

There were 3 cases of Bell’s palsy (facia@?a ysis) in the Ad26.COV2.S group (2 SAE considered as
possibly related SAEs by the investigat ut not related by the Sponsor; and 1 non-related AE)
compared with 2 cases in the pIac& up (non-related). Based on data from reported events, a
causal relationship between Ad26. .S vaccination and Bell’s palsy could not be confirmed nor ruled
out (at least 2 cases possibly d to the vaccine). Bell’s palsy is included in the list of AESIs subject
to routine and additional pha{acovigilance activities, but not in the SmPC as there is no clear
imbalance vs. placebo.

A numerical imbalance\@s observed for the venous thrombotic events with 11 subjects in the
Ad26.COV2.S group@VT8 type events, 4 pulmonary embolism, 1 transverse sinus thrombosis; 6
SAEs; 8 events Q@ed within 28 days following vaccination) vs. 4 in the placebo group (2 DVT
events, 1 pul ’OQ embolism, 1 thrombosed haemorrhoid; 2 SAEs; all within 28 days of vaccination).
Two of thesecasgs were considered related to the study vaccine by the investigator (1 in each group).
Howeve:@ e majority of the participants had underlying medical conditions (such as obesity,
hypoth m, diabetes) that could have contributed to the thrombotic and thromboembolic events,
the.c relationship between Ad26.COV2.S vaccination and venous thrombotic events was not

Venous thromboembolism has been included as an important potential risk in the list of safety
cohgerns of the RMP.

Asthma was reported for 7 participants in the Ad26.COV2.S group versus 1 participant in the placebo
group, although most were unrelated to study treatment . In the Respiratory, thoracic and mediastinal

8 includes one event reported as venous thrombosis limb and one event reported as embolism venous
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disorders, 10 subjects reported 10 SAEs in the Ade26.COV2.S group (3 Pulmonary embolism, 2
Dyspnoea, 2 Hypoxia, 1 Chronic obstructive pulmonary disease, 1 Pleural effusion, 1 Pneumothorax
spontaneous) compared to 4 subjects reporting 6 SAEs in the placebo group (Pulmonary embolism,
Dyspnoea, Cough, Oropharyngeal pain, Respiratory distress, Respiratory failure). Although the
causality is not clear, because there is an imbalance in the number of cases vs. placebo, the risk,of
exacerbation of chronic pulmonary disorders (i.e. asthma and COPD) might be further mon,it@br the
t

planned PASS as an AESI (pending feasibility assessment that will be included in the draft col).

*
3.5. Uncertainties and limitations about unfavourable effects {\

At the time of the primary analysis, the median follow-up after vaccination was s in both groups.
Longer safety follow-up of >2 months is available for 23,903 participants in %: 11,948
participants in the Ad26.COV2.S group (54.6%) and 11,955 in the placebo %(54.6%). However,
only 34 participants in the Ad26.COV2.S group (0.2%) and 31 in the plac roup (0.1%) have been
followed for up to 4 months. Long-term safety data is not yet available ill be characterised as
part of the continuation of the pivotal clinical trial, other trials and ag’-\s .

No safety issues were identified in vaccinated seropositive subje@ wever, due to the limited
number of subjects in the safety subset, no definitive conclusi n be drawn (154 in the
Ad26.COV2.S group and 147 in the placebo group). Q

There is no data in immunocompromised individuals, in IRg those receiving immunosuppressant
therapy, thus the safety of Ad26.COV2.S in these in% s will be evaluated post-authorisation as
described in the RMP.

There is only very limited clinical experience in Qnt women with Ad26.COV2.S (4 exposed
pregnant women). However, there were a sigfificaht number of pregnancy cases (1,631) reported for
the Ad26 platform safety data (cut-off 21eDecember 2020; mainly from Ebola vaccine trials N=1,522)
of which 280 were exposed during the fi@fﬁester). In addition, data from non-clinical studies do
not indicate any harm during pregnan the absence of clinical data with Ad26.COV2.S to confirm
the favourable profile seen with o ?&gens, risks during pregnancy remains theoretical.
Considering the Ad26 vector is a plicating vector, and considering the small amount that is
administered intramuscularly, i@ieemed unlikely that this vaccine may pose a specific risk during
pregnancy, apart from the ri% t may be associated with a fever-reaction. Use of Ad26.COV2.S in
ated in the planned PASS.

pregnant women will be iQ;

Although, in COV3OONto e cut-off date of 31 December 2020, 128 breastfeeding women were
enrolled in Ad26.CO@ roup, no data on shedding in breastmilk was collected during the study. Use
in breastfeeding will be investigated via a PASS.

L 4
The available \ non-clinical, clinical, neutralising capacity of antibodies) do not raise a concern
regarding ¥aceine-associated-enhanced disease for the time being. However, the possibility of
enhance XSe cannot be excluded with certainty. The RMP lists VAED (including vaccine-associated
enhan piratory disease - VAERD) as an important potential risk to be followed up post-
au on.

administration with other vaccines was not studied, but a co-administration study of Ad26.COV2.S
with seasonal influenza vaccine is planned.

In the COV3001 FAS, there were 21,895 adults =218 years of age, including 809 adults =75 years of
age (3.7%), of which 495 adults had comorbidities (2.3%), and 8,936 adults with comorbidities
(40.8%), of which 2,271 adults were =65 years of age(10.4%). Frailty has not been evaluated yet.
Therefore, use in frail patients with co-morbidities (e.g. chronic obstructive pulmonary disease COPD,
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diabetes, chronic neurological disease, cardiovascular disorders) will be investigated via the ongoing
study COV3001 and in the planned PASS.

3.6. Effects Table

Table 36. Effects Table for COVID-19 Vaccine Janssen intended for active immunis o
prevent COVID-19 caused by SARS-CoV-2 (data cut-off: 22 January 2021)

Short

Description

Ad26.COV2

.S

Placebo

Uncertainties/
Strength of evidence

References

Favourable Effects

Vaccine
efficacy
overall -14
days

Vaccine
efficacy
overall -
28 days

Vaccine
efficacy
against
severe ¢

First
occurrence of
moderate to
severe COVID-
19 with onset
at least 14
days post-
vaccination,
any age

=65 years of
age

First
occurrence of
moderate to
severe COVID-
19 with onset
at least 28
days post-
vaccination,
any age

=65 years of
age

VE (%) 66.9 SoE: Robyst a
(95% CI) (59.03, 73.40) showing e efficacy
after days and 28
day, re further
n casgs/ 116/ 348/ sup d by the
n subjects at 19,630 19,691 ifferent secondary
risk for the %dpoints after 14 and
endpoint day
VE (%) 82.4 SoE: Efficacy observed
(95% CI) (63.90, 92.@ in the elderly (265yoa)
SoE: Efficacy observed
n cases/ 9/ 51/ in participants with
n subjects at 3,984 4,018 various comorbidities
risk for the
endpoint Q
VE (%) 6.1 Unc: Short median FUP
(95% CI) @.01, 74.80) of 58 days
n cases/ & 66/ 193/
n subjects a‘ ) 19,630 19,691
risk for th
endp?EQ
74.0

v )
&

Q cases/
\ subjects at

Fir&

8 nce of

%se COVID-
ith onset

COVID- \t least 14
days post-

vaccination.

First
occurrence of
severe COVID-
19 with onset
at least 28
days post-
vaccination.

risk for the
endpoint
VE (%)
(95% CI)

n cases/ n
subjects at
risk for the
endpoint
VE (%)
(95% CI)

n cases/

n subjects at
risk for the
endpoint

(34.40, 91.35)

6/
3,984

23/
4,018

76.7
(54.56, 89.09)

14/
19,630

60/
19,691

85.4
(54.15, 96.90)

5/
19,630

34/
19,691

Study
VAC31518C
0OVv3001
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Short Ad26.COV2 Placebo Uncertainties/ References

Description .S Strength of evidence

Unfavourable Effects*

Headache Solicited % of 39.0 23.8 Transient effect, majority S
systemic AEs individuals mild to moderate in 01
reporting the severity -off
Fatigue ADRs 38.3 21.6 701/2021
ADRs milder and 4 @) - safety
. reported much less subset
SRR Sz 1252 frequently in older@
(= 65 years oIdO
Nausea 14.2 9.7
ADRSs repoftgd re
frequent mles
Pyrexia 9.0 0.6 compar ales.
Injection Solicited local 48.7 16.7 @
site pain AEs
Injection 7.3 3.9 {
site @
erythema
Injection 5.3 1.6 Q
site
swelling

Chills Unsolicited 2.0
AEs \
Arthralgia 1 <> 0.7

Abbreviations: ADR: adverse drug reaction, SoE: st@ of evidence
Notes:

*only the most frequently reported adverse re% are listed. For a full summary of all adverse reactions refer to
the Summary of Product Information section #.8.

O

3.7. Benefit-risk asses t and discussion

3.7.1. ImportanceQavourable and unfavourable effects

Overall, the efficacy Xingle dose of Ad26.COV2.S at a dose level of 5x1019 vp has been
demonstrated for th vention of symptomatic COVID-19 in adults 218 years of age, as well as an
acceptable safgty@iile, based on the large pivotal phase 3 trial included in this MAA.

The result§ afe cohsidered robust based on the study design and are further supported by the different

secondat oints and analyses.
Ad26. has been shown to protect against severe disease.

Su analyses of the primary efficacy endpoint showed efficacy for elderly (=65 years), as well as
articipants with medical comorbidities associated with high risk of severe COVID-19, which is
considered as the population at highest need for preventative strategies.

Efficacy against COVID-19 was demonstrated in each participating country, including South Africa
(where the variant of concern 20H/501Y.V2 was the predominant circulating strain during the study),
although efficacy was of lower magnitude compared to other region/countries.

Assessment report
EMA/158424/2021 Page 205/218



The main shortcoming of the current efficacy dataset is the unusually short median follow up of
approx. 58 days, but longer-term data will be submitted post-authorisation as detailed in the specific
obligation and recommendations. More data will be generated post-authorisation to further
characterise longer term protection. In the current situation this gap in knowledge is outweighed by
urgent need, high COVID-19 disease burden, and limited availability of preventative and therapeutic
remedies.

It would be desirable to confirm if this vaccine also has an effect on asymptomatic infectj zd viral
transmission. These aspects cannot be evaluated fully based on clinical trials data and@ely be
further elucidated through effectiveness studies post-authorisation.

The observed safety profile is considered well characterised and acceptable base Qne short-term
data available. The safety of Ad26.COV2.S is mainly characterised by local an stemic reactions
occurring during the first 7 days after vaccination. Reactions were mostly mi moderate, transient
and self-limited. The reactogenicity was milder and lower in older adults aged}=65 years compared to
the younger adults aged =18 to 64. SAEs and AESIs were infrequent ir%AdZG.COVZ.S and placebo
groups.

Long term safety has to be characterised further, and it is impo &1 analyse the full year safety
follow-up of the ongoing trials. The current dataset gives no ingdicasion of vaccine-enhanced disease, a
potential risk that should be followed up as detailed in the R

There is limited clinical experience in pregnant women wi 26.COV2.S, but a significant experience
was accumulated with the Ad26 platform. In additio inary preclinical data are reassuring;
therefore, noting that pregnancy as such is a risk factor¥or severe COVID-19, that pregnant women
may additionally belong to other risk groups, and@ a protective effect is anticipated, vaccination
may be considered on a case by case basis. D iMpregnancy will be generated post-authorisation, as
detailed in the RMP. Although breastfeeding w% were included in the clinical studies with
Ad26.COV2.S, there are no data availabléﬁo?wever based on biological plausibility, no risk in
vaccinating breast-feeding women is anticipated.

Immunocompromised individuals e@luded from the efficacy trial. Some immunocompromised
individuals may not be protected Il as immunocompetent individuals by vaccination. However, no
safety issues are anticipated, a B/R balance in immunocompromised subjects is deemed
positive, also in light of the & ing excess risk of COVID-19. Further data will be collected post-
authorisation as detailed i eRMP. Also, subjects with severe underlying diseases were not included
in the studies, and the sa nd effectiveness of the vaccine in these groups will be followed up post-
authorisation as detailéd,in the RMP.

can be anticipat erefore, the vaccine can be administered without performing previous SARS-
CoV-2 serolo@ ting.

*

Regarding serop;&@ubjects, no safety issues have been observed in this population, and efficacy

3.7.2. @ance of benefits and risks

Gi e demonstrated favourable effect and considering the overall characteristics of the
vourable effects, a positive B/R balance in the proposed indication is concluded.

3.7.3. Additional considerations on the benefit-risk balance

Given the current emergency situation, it is considered that the identified uncertainties could be
addressed post-authorisation through specific obligations, including the continuation of the pivotal
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clinical study as long as possible, and post-approval effectiveness studies and routine safety
surveillance.

Conditional marketing authorisation

Efficacy, safety and immunogenicity was demonstrated using clinical batches of the vaccine b

The active substance and finished product are acceptable in relation to control of critic.al y
attributes and impurities. \

Studies to demonstrate batch-to-batch consistency of the finished product in term cess validation
studies/process performance qualification studies (PPQ) have not been fully ¢ d in the finished

product commercial manufacturing site Catalent Indiana. Nonetheless, m ent data have been
provided for full scale lots (including some PPQ lots) at the commercial site t other sites using the
commercial process. 6

Considering the above and the current public health emergency, the inf ation provided on the
manufacturing of the finished product is considered acceptable. Neﬁheless, in order to confirm
the consistency of the finished product manufacturing process, t licant should provide the
completed process validation (including hold times) and com y data for the Catalent Indiana
site as a post-approval specific obligation. It is considered lj t the applicant will be able to
provide the requested data and thereby fulfil the specific d@tion.

Furthermore, the CHMP considers that the product fu¥j requirements for a conditional marketing
authorisation:

° The benefit-risk balance is positive, as dis @
&

° It is likely that the applicant will be able rovide comprehensive data.

Based upon the applicant’s justification @Jmmitment, detailed plans have been agreed with the
applicant and reflected in the quality this assessment regarding data to be generated and
submitted with interim milestone essment by the CHMP in order to complete the proposed
specific obligation. 36

Based on the applicant’s plan documentation, it is expected that data to fulfil the quality SO will
be submitted gradually beQ March and August2021.
t

Furthermore, the applicant™Wjll continue the ongoing pivotal Phase 3 randomised, placebo-controlled
study COV3001 to o lax—year long-term data and to ensure sufficient follow-up to confirm the efficacy
and safety of COVI% Vaccine Janssen. The completion of the Phase 3 study COV3001 will lead to
comprehensive date’en the efficacy and safety of COVID-19 Vaccine Janssen.

° Unmgt edjcal needs will be addressed, as

There is Xent public health need for rapid development of vaccines to prevent the global burden

of dis sociated with SARS-CoV-2 infection and COVID-19. Currently there are two mRNA

vagei nd a monovalent vaccine composed of chimpanzee adenovirus encoding the SARS CoV-2
ycoprotein (ChAdOx1-S) approved in the EU to prevent COVID-19.

Despite the recent granting of a conditional marketing authorisation for Comirnaty, COVID-19 Vaccine
Moderna, and COVID-19 vaccine AstraZeneca, there is still an urgent need to provide additional
prophylactic options in the context of the pandemic across the EU.

. The benefits to public health of the immediate availability outweigh the risks inherent in the fact
that additional data are still required.

Assessment report
EMA/158424/2021 Page 207/218



The demonstrated efficacy and the satisfactory safety profile support the immediate availability of the
product in the current emergency setting, notwithstanding the outlined uncertainties.

3.8. Conclusions
The overall B/R of COVID-19 vaccine Janssen is positive. b

Eligibility to a conditional marketing authorisation as well as fulfilment of the requiremengs e been
demonstrated in line with provisions of Article 14-a of Regulation (EC) No 726/2004.{\

4. Recommendations O
N

4.1. Outcome

Based on the CHMP review of data on quality, safety and efficacy, the C considers by consensus
that the benefit-risk balance of COVID-19 vaccine Janssen is favoufable in the following indication:

COVID-19 Vaccine Janssen is indicated for active imm zlyn to prevent COVID-19 caused by
SARS-CoV-2 in individuals18 years of age and older. Q

The use of this vaccine should be in accordance ﬁ ficial recommendations

The CHMP therefore recommends the granting of the

following conditions: :

4.2. Conditions or restrictions red%ing supply and use

Medicinal product subject to medical preé(on.
Official batch release bo

In accordance with Article 11 @:tive 2001/83/EC, the official batch release will be undertaken by a
state laboratory or a laboratfky designated for that purpose.

ional marketing authorisation subject to the

Other conditionssand Fequirements of the marketing authorisation

Periodic Safet@ate Reports

The requi@éﬁ for submission of periodic safety update reports for this medicinal product are set
out in theflist ®f Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/ and any subsequent updates published on the European medicines web-portal.

Th eting authorisation holder shall submit the first periodic safety update report for this product
in 6 months following authorisation.
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Conditions or restrictions with regard to the safe and effective use of the
medicinal product

Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed j
agreed RMP presented in Module 1.8.2 of the marketing authorisation and any agreed su nt
updates of the RMP.

0\
An updated RMP should be submitted: {
e At the request of the European Medicines Agency; O

e Whenever the risk management system is modified, especially as thé&esutlt of new information
being received that may lead to a significant change to the benefit/riSk profile or as the result
of an important (pharmacovigilance or risk minimisation) milesyb ing reached.

Specific Obligation to complete post-authorisati easures for the
conditional marketing authorisation

This being a conditional marketing authorisation and pursu %rticle 14-a of Regulation (EC) No

726/2004, the MAH shall complete, within the stated ti e, the following measures:
Description O Due date
In order to confirm the consistency of the ﬁr@ product manufacturing process, 15 August 2021
the applicant should provide additional idation and comparability data.

Interim report: 31

( March 2021
&

In order to confirm the efficacy a c@ty of Ad26.COV2.S COVID-19 vaccine, the 31 December

MAH should submit the final Clin @ tudy Report for the randomised, placebo- 2023
controlled, observer-blind stugy®/AC31518C0OV3001.
\J
New Active Suh%?ce Status
Based on the € review of the available data, the CHMP considers that adenovirus type 26 encoding

the SARS-Cog-Z ike glycoprotein (Ad26.COV2-S) is a new active substance as it is not a constituent
of a medg\ oduct previously authorised within the European Union.

QQJ
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Annex I - List of Recommendations (RECs)

Area

Number

Description

Classification*

Due date

Active Substance

Quality

1

The MAH should provide the validation data of
the third process validation inoculum batch
produced at Janssen Biologics B.V. (Leiden,
NL).

REC

&
o

T

Quality

The MAH should provide the tier 2
comparability data to confirm that the large
scale AS (from Janssen Biologics B.V., Leiden,

NL) is comparable to the small scale process /2}

material (from Janssen Vaccines and

RE

O

30 June 2021

Quality

Prevention B.V., Leiden, NL). {

The MAH should provide the tier 2 %

comparability data to confirm t e large
omparable

scale AS (from Emergent, UX
to the AS from the other com cial AS sites.

O

REC

31 July 2021

Quality

N

AN

The MAH is requestedQRitiate stability studies
(including repreSéntative lots) for the large
scale AS prodess) at Emergent (USA). In
addition, for e new AS manufacturing site,
AS stabilb dies should be initiated. The
applica quested to provide the AS stability
data epresentative AS batches for each
man{acturing scale (small scale at the Janssen
\Qve and Prevention site B.V. (Leiden, NL)
and large scale batches produced at the Janssen

iologics B.V. (Leiden, NL)) when the respective

studies have been finalised and the results are
available.

REC

Q2-2024

g
Finished Prodnct
gh

S

) A J
Qualltyb

4

The MAH should provide the following updated
sections for the second FP site: 3.2.P.3.5
Process Validation and/or Evaluation -
Depyrogenation of Glass Vials, 3.2.P.3.5
Process Validation and/or Evaluation -
Sterilisation of Equipment Components and
Stoppers, and 3.2.P.3.5 Process Validation
and/or Evaluation - Decontamination of Filling
isolators.

REC

31 March 2021
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Quality

The MAH should provide the tier 2 comparability
data to confirm that FP from the first FP site can
be considered comparable to the Phase 3 clinical
FP lots.

REC

30 June 2021

O

Quality

Regarding the process validation of the first FP
site, the MAH should provide the results from
bulk homogeneity verification during
formulation and sterile filtration and filling by 31
July 2021. In addition, the additional
characterisation data to confirm the hold times
should be provided.

REC

July 2021

Quality

when exposed to light stress, a study ba n
the ICH Q1B requirement should be per d.
The samples should be tested fo ency,

turbidity, radius and aggregation.Q

To evaluate the sensitivity of Adzs.covzigp‘

N

30 September
2021

Quality

The MAH should provide an%dated section
3.2.P.2.3 Manufacturing '@- Development -
Comparability, includi results from forced
degradation studies%ng thermal stress
conditions (whicl’@ performed as part of the
comparability {analysis  between clinical
Phasel/2 lo phase 3 lots).

REC

30 June 2021

Quality

*

&

O

N

<

Qpevelopment
should be provided. In addition, the MAH should

A fi nclusion on the criticality of the
po. ﬁlly critical parameters in an updated
n of section 3.2.P.2.3 Manufacturing

Process Development Control Strategy

Critical Process Parameters
provide an updated table 1 Summary of Critical
Process Parameters and Associated PAR in FP
Manufacturing 3.2.P.2.3
Manufacturing Process Development - Control
Strategy Development Critical Process
Parameters.

Process in

REC

31 July 2021

Quality

The MAH should provide the results of the 6
month time point of the FP container leachables
study.

REC

31 December
2021
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Quality | 12 Regarding the FP specification for | REC 31 December

polydispersity, the MAH should establish and 2021
justify acceptance criteria once sufficient
experience and data for this parameter are b

available. &
RN,

Quality | 13 The MAH should provide a summary of the risk | REC k‘ 31 March 2021
assessment of elemental impurities in the

Ad26.COV2.S finished product to confirm \Q:
compliance to ICH Q3D Guideline. &

L4
Quality | 14 The MAH should provide the FP stability data forQREC As soon as
the 3 FP PPQ batches from the first FP site gen possible
the stability studies have been finalised e
results are available (by Q2 2024). I ion,
for each additional FP manufacturi , FP
stability studies should be initiat
Clinical immunogenicity and efficacy- finalMA - REC
N
Clinical | 15 The MAH is requeste@rovide the validation | REC As soon as
report of the SARS-Co microneutralisation possible

assay (WT-MNA)Wh would include an
external vaIidat@Jvith international reference
standard m@v.

Clinical | 16 The MAH uested to test the in-house REC As soon as
deveIS protein-ELISA with international possible
refesgnce standards and provide the results.

Clinical | 17 \/Qesults submission obtained with the N REC As soon as

| prote n-ELISA, the MAH is requested to give possible
%arification on how the data were interpreted.
Clinical | 18 , Q The MAH is requested to provide validation | REC As soon as
\ reports IFN-y and IL-4 ELISpot assays with final possible
‘\(J CSR
CIinicalb‘ Regarding the CD4 and CD8 Th1l immune REC As soon as
Q' responses induced following vaccination in possible
study VAC31518C0OV1001 and
% VAC31518C0V2001, the MAH is requested to

provide median of responses based on positive
samples only and comparison between group
in the final CSR.
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Clinical

20

The MAH is requested to discuss if the
qualification (and validation) results of the
initial WT-MNA could be generalised to MNA
based assay using different strains and/or
whether this will be addressed.

REC

As soon as
possible

Clinical

21

The MAH is requested to provide data on cross-
neutralisation for clinically relevant and
emerging SARS-CoV-2 strains by testing sera
of human clinical participants (particularly of
study VAC31518C0V3001 in functional in vitro
assays).

REC

O

\4
S

ﬁssible
&

;OOI'I as

Clinical

22

The applicant is requested to present the plan
regarding the assessment of the vaccine

performance against emerging variants and/om

performance of a new vaccine construct
(including the Spike protein from a varia {g
concern) in protecting against COVID-1 i

appears that a new construct vaccin eded

NG

As soon as
possible

Clinical

23

in the future. 0

The MAH should justify why in@j‘y
VAC31518C0V2001, the ana}Qa ic response
will be assessed after a spegter interval
between the primary v Qion and the
antigen presentation the 2-dose schedule

when compared he 1-dose schedule (final

CSR). Q,’

REC

As soon as
possible

Clinical

24

The MAH is@ested to present the data on
(and dis e impact of the natural and
vaccin ed immunity to the Ad26 vector on
the -specific vaccine-induced
re es by COVID-19 study, overall for the
LQ)-lQ program and overall for Ad26-based
v

accihation. In addition, the population of

immune

OV3001 should be described according to

@baseline immunity to the vector. The applicant

should provide this data in the final CSR.

REC

As soon as
possible

Clinical

&I

For study COV3001, the MAH should provide
the baseline comorbidities leading to higher
risk of severe disease of the subjects included
in the immunogenicity subset and of those
included in the subset used for the additional
binding Ab analysis (or any other analysis).

REC

As soon as
possible

Clinical

26

For study COV3001, the MAH should present
the plan on the immune correlate of protection
and provide results when available.

REC

As soon as
possible
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Clinical | 27

For study COV3001, the MAH should provide
plans to address waning of immune responses
and vaccine efficacy, and the need for and
timing of booster, in the context of crossover
vaccination and resulting loss of placebo-
controlled follow up. Provide SAP including
these plans (including analyses at 6 months FU
and before cross-over). The applicant is
recommended to seek further interaction via
EMA Scientific Advice on these points.

REC

Q7

K

As soon as
possible

O

Clinical | 28

For study COV3001, the MAH should provide
cross-tabulation data linking seroconversion
and RT-PCR results, for the various case

definitions (symptomatic, mild, moderate to

severe/critical COVID-19).
y 3

RE

’b\}

N

As soon as
possible

Clinical | 29

For study COV3001, the MAH should pro &
validation document of whole genome @

sequencing assay.

P

REC

As soon as
possible

Clinical | 30

7
For study COV3001, the MAH is pfannihg an

immunogenicity trial in immunpromised

(IC) participants. Consideringthe lack of an
ICP, and the heterogenemature of IC

populations, the MAH i mended to seek
EMA Scientific AdviceQ&e study design

REC

As soon as
possible

Clinical | 31

N

For study COV30 ere are differences in
terms of follow é?r:tion affect the
comparison@ﬁcacy across age groups and
across pa@ ts with/without comorbidities.
Differe terms of timing of vaccination
ffect the interpretation of certain
su p analyses (given the emergence of

ts for which efficacy could vary). The
eeds to provide analyses (such as

coul

MA

QFtratiﬁed/adjusted) taking account of these

factors for an appropriate interpretation of the
subgroup analyses. A discussion is expected,
including an analysis of the biases that could
have affected the subgroup analyses.

REC

As soon as
possible

N
&

For study COV3001, a detailed description of
the cases found in seropositive participants,
including genomic analysis, is expected in the
final report to ensure an accurate assessment
of the cases. Without details, whether these
cases were real re-infection or rather re-
detection cannot be assessed. Any relevant

information should be included in a table for

REC

As soon as
possible
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each case, such as time of onset, age, country,
genome sequencing etc.

Clinical

33

For study COV3001, when submitting updated
data on asymptomatic cases as part of a
further report, the MAH should present these
data by variant, and include a discussion on
the sources of biases (such as biases related to
varying efficacy and clinical expression of
disease across variants, differences in terms of
follow up duration for the assessments of the
endpoint).

REC

S

O

&

As soon as

?ssible

Clinical

34

For study COV3001, in addition to the planned
endpoint ‘asymptomatic or undetected COVID-

19’ based on PCR and seroconversion to the N/Z}

on ‘seroconversion only’. An endpoint
considering all seroconversions to the N
(irrespective of the PCR result) appe
relevant and should be presentedm

protein, the analysis used an endpoint basi

ein
ore

NG

As soon as
possible

Clinical

35

For study COV3001, in the f'na@?, the MAH
should present the concordaﬁg etween PCR
results and seroconversiﬁr the N protein

serology, in symptomati asymptomatic
cases with PCR result§available (from the

central lab, and @ny source).

REC

As soon as
possible

Clinical

36

In study COV30(1}0 assess the impact of
excluding s@s with missing SARS-CoV-2
serology at baseline, a sensitivity

analysi on subjects seronegative at
bas@ly should be performed.

REC

As soon as
possible

Clinical

37

Th should submit the 6 month and 1
year¥interim Clinical Study Reports for the

\@ndomised, placebo-controlled, observer-blind
’O’study VAC31518COV3001.

REC

As soon as
possible

Clinical

The MAH should submit the 6 month and 1
year interim and final Clinical Study Reports for
the randomised, placebo-controlled, observer-
blind study VAC31518C0OV3009.

REC

As soon as
possible

K

final cMAA

-
E‘nical

39

The next version of the Adenoviral Vaccine
Safety Database (V6.0) should be submitted
including a discussion of the potential increased
risk of HIV acquisition in individuals vaccinated
with adenovirus-based vaccines (considered as

an important potential risk) with a review of

REC

Expected for
approx. April
2021
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reported cases in the updated Ad26 platform
data.

disorders (ie, asthma)” as an endpoint in study
VAC31518C0OV4003, and the results should be
provided as available. (a soon as available)

o
<$

Clinical | 40 Updated reports presenting the cumulative | REC September
review of SAEs, pregnancy data, and 21
neuroinflammatory adverse events with the 6
Ad26 platform data should be submitted in 6
months.

2

Clinical | 41 The MAH should evaluate the feasibility of | REC \ As soon as

including “Exacerbation of chronic pulmonary possible

Safety—- RR1 - REC. The applicant is recommended to submit, to su
vaccines, an updated Advac report integrating the data from the COV

o

e development of future Ad26
vaccine. Several points to

Clinical | 42

consider in this future report are raised below (

Baseline characteristics: Imbalance t%ken
groups were observed the AdV afety

database V5. In particular, difﬂﬁ‘ve have
been noticed for region and ity. In the
Ad26 vaccination and \@o groups,
respectively 37% and 52.2% ©®f the subjects
were from North Americ d 26% and 9.5%
from West Africa. Mo@r, there were 34.8%
white subjects in the 26 vaccination group
and 48.5% in t&gljcebo group; and 60.3%
black or Africaréperican subjects in the Ad26
vaccination gr and 46.8% in the placebo
group. I ufther reports, this should be

explain impact on the results should be
disc Immunity to the vector should be

pr ed across groups, and any imbalance
s@ be discussed.

REC

Clinical | 43

&I

NIp the AdVac safety database V5, safety data

Q’have been provided irrespective of dose level

and per subject (cumulating AE after all doses).
In  further reports, the applicant s
recommended to provide the solicited AEs data
for dose level 5x101° and separately for other
dose levels. Data should be presented
separately, after dose 1 and after dose 2
(compared to placebo).

REC

N3
Clinical | 44

High differences of frequency of solicited local
and systemic AE have been reported depending
of the insert. These differences are difficult to
interpret given the confounding effect of several

factors which could influence reactogenicity.

REC
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Overall, the frequency of solicited local and
systemic AEs tended to be lower in individuals
with pre-existing Ad26 VNA positivity at
baseline compared those without pre-existing
Ad26 VNA positivity at baseline, but again the
independent effect of immunity to the vector is
unclear. There were also differences in
reactogenicity profile across regions and age
categories. In further reports, the applicant
should list the factors that could influence
reactogenicity and provide local and systemic
solicited AE stratified for these factors, to allow
for a better understanding of the independent
influence of insert, pre-existing immunity to the
vector, and other factors on reactogenicity.

Clinical | 45

N

N

N

The frequency of solicited AE local and sysQic
is generally much lower in West Africa@ in
other regions (East and Southern Afri rth
America, Europe, and Asia), both for ctive
and placebo groups. Other differentes were
noted between African and ot gions, such
as that in the 3 African regions,“no consistent
difference between grou as observed as in
America, Europe, and Amoreover, in Ad26
individuals, the frequ@ﬁ of severe solicited
systemic AEs (all, and related solicited systemic
AEs) was lowe &tast, West and Southern
Africa compar he other 3 regions. Regional
differenc ety were already noted in the
Zabdeno%& At that time, the applicant
argue cultural differences may explain the
diffﬂ in reporting rates of AEs across
C s and regions. Discrepancies across
re s could also reflect differences in terms of
Qre—existing immunity to Ad26 (higher in Africa)

nd methodological differences between
studies. These discrepancies across regions
should be discussed in further reports.

3

Clinical 4\\'/

74)

In the AdVac safety database v5, the applicant
stated that “solicited local and systemic AEs
were generally collected from the day of
vaccination until 7 days after each vaccination
for all populations studied”, and “unsolicited AEs
were collected up to 28-30 days/4 weeks post-
vaccination in most studies”. This should be
clarified in further reports. If any differences

across studies/programmes, they should be

REC
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described. In addition, the applicant should
provide information on the duration of studies.

Clinical | 47 In the AdVac safety database V5, only limited | REC
clinical safety data, and brief conclusions have

been given for adults 260 years, based on data b

from the RSV vaccine clinical development

program. In further reports, the applicant is

required to provide an adverse events table by \
age group (less than 65, between 65-74, 75-84 {
and 85 and above) and to discuss it. O
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