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1. Background information on the procedure

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Janssen-Cilag International N.V.
submitted to the European Medicines Agency on 19 November 2021 an application for a variation.

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

\)

Update of sections 4.2, 4.8 and 5.1 of the SmPC in order to introduce an hom@s booster dose
(second dose) of COVID-19 vaccine Janssen based on interim efficacy, immﬁg} icity and safety
results from different clinical studies including the two randomised, double Bhnd, placebo-controlled
Phase 3 studies COV3001 and COV3009. In addition, an update to introgucé=dn heterologous booster
dose of COVID-19 vaccine Janssen following completion of a primary va ation with an approved
mRNA COVID-19 vaccine is introduced based on immunogenicity aﬁafety interim results from the
phase 1/2 study DMID 21-0012. In addition, the MAH took the o nity to update the efficacy data
for the primary vaccination schedule based on final analysis fr dy COV3001. The Package Leaflet
is updated accordingly. Q

The requested variation proposed amendments to the S Qy of Product Characteristics and

Package Leaflet. \

2. Introduction O

COVID-19 Vaccine Janssen (also refer here ftgAdZG.COVZ.S) is indicated for active immunisation
to prevent COVID-19 caused by SARS-CoV-24h individuals 18 years of age and older. The approved
posology is a single dose of 5x101° vp mmL, to be administered intramuscularly.

In the current variation, the MAH i g’lg a posology for homologous booster immunization at least
2 months after primary vaccinatio individuals =218 years of age and the use of Ad26.COV2.S for
heterologous booster immuni @ following completion of primary vaccination with an approved
mRNA COVID-19 vaccine.

This assessment report (A ummarises the available data on immunogenicity, efficacy and safety for
participants in differentsstudies who received a booster dose (second dose) of COVID-19 Vaccine
Janssen at differenttj interval (2, 3, or 6 months) between the first and the second dose.

The durability otection and of immunogenicity after a single dose of COVID-19 Vaccine Janssen is
presented asatavto support the need for a booster dose (second dose). Interim real-world-
effectiveqe E) data from study COV4002 and a summary of additional RWE studies are also
present@e MAH.

Th I‘/@Iso proposes the use of Ad26.COV2.S for heterologous booster immunization following
ion of primary vaccination with an approved mRNA COVID-19 vaccine. Selected data from the
' and Match study’ (DMID 21-0012, published by Atmar et al.) are presented in support.

The Product Information has been updated accordingly.
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3. Clinical Immunogenicity aspects

Results from several clinical studies were included to support the proposed homologous booster
variation: the First-in-human trial COV1001, Phase 1 and 2 studies COV1002 and COV2001 and the
Phase 3 trial COV3009. Data from the ongoing dedicated booster study COV2008 are not yet a&nble.
Study results from the Phase 1/2 study DMID 21-0012, were also included, to support the
heterologous boost by COVID-19 Vaccine Janssen after a primary vaccination with an appr@mRNA
COVID-19 vaccine.

2 4
This section presents a summary of immunogenicity results from studies conducted Ukk MAH,
focusing on the durability of the immune response induced by primary vaccon with a
single dose of Ad26.COV2.S at the 5x10!° vp dose level and homologousd@q ability 2, 3 and 6
months after first vaccination (at 5x10° vp or 1.25 x101° vp dose levels). t Ofthe results described
thereafter are for the original Victoria strain. Limited results are presented@ e variants of concern

specified otherwise. The PPI is defined as all randomized and vaccifated participants for whom
immunogenicity data are available, excluding participants with op protocol deviations expected to
impact the immunogenicity outcomes. In addition, samples o%d after missed vaccinations or
participants with natural SARS-CoV-2 infection occurring a ening (if applicable) are excluded
from the analysis set, while samples obtained up to tha are included in the analysis.

Q

(VOC).
Immunogenicity analyses were performed on the Per-protocol Immﬂ&;@;ity (PPI) set, unless

For study COV3009, it should be noted that results ar
different timepoints have been analysed.
R

d on partial data as not all samples for the

Due to a pause implemented across studies in 6.COV2.S clinical development program in
October 2020 upon a study pausing rule beingQin study COV3001, blood draws for immunogenicity
on the Day of second vaccination were d ed for the majority of COV1001 Cohort 3 participants from
Day 57 onwards. For the majority of participants, the actual timing of Day 57 blood draws ranged from
86 to 107 days post vaccination (me@nsit = Day 87). Therefore, a sensitivity analysis (ie, only
including participants with sampleﬁ ted out of per protocol visit window) was performed on the
Full Analysis Set (FAS) and the 9 timepoint (8 months), which is discussed in this document, is
referred to as Day 268 (9 mo @

The study pause delayed the“sgcond vaccination and blood draws for immunogenicity in COV1002
Cohort 1. The actual timiche Day 57 blood draw ranged from 73 to 88 days postvaccination
(median = 78 days) i Cohortvl. Therefore, data presented for Cohort 1 are added based on the
sensitivity analysis y 57 timepoint is referred to as ‘Day 78'.

No formal statis@(esting of the immunogenicity data has been conducted. Descriptive statistics

L 4
were calculat ontinuous immunologic parameters at all timepoints.

Finally, t the Phase 1/2 study DMID 21-0012, an ongoing heterologous platform boost study
conduct IH/NIAID in the US (also referred to as Mix and Match study, published in Atmar et al.
2021)@ also presented. This study is evaluating the immune responses in adult participants who

homologous or heterologous booster vaccination at least 12 weeks after primary
nation with an approved mRNA COVID-19 vaccine regimen (2 doses of Moderna-mRNA-1273 [100
Hg] or 2 doses of Pfizer/BioNTech-BNT162b2 [30 ug]) or Ad26.COV2.S [1 dose 5x1010 vp].

re
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3.1. Immunological assays

An overview of the immunological assays used in this document is provided in Table 1 and the
definitions of responder rates and seropositivity of samples for these assays is presented in Table 2.
Performance of the assays listed in Table 1were assessed at the time of initial conditional MA.t

Table 1. Overview of development status of immunological assays use for analysis of immu
responses in studies COV1001, COV1002, and COV2001 @

Assay Analysis Analyzing Phase 1/2a Assay Phasg say
Lab Status ]
. Binding antibodies
A RS_ e )
S CoV-2 Spike (S) against SARS-CoV-2 Nexelis Qualified alidated
ELISA : ; Q
Spike protein
Wild-type SARS-CoV-  Neutralizing antibodies ~ Public Health &/
2 VNA against SARS-CoV-2 England Qualifi b Qualified
Neutralizing antibodies
Ad26 VNA against Ad26 vector Janssen Qualified
backbone g
ADCP Fe-mediated viral SeromYx @a ified Qualified
clearance RTINS N

Table 2. Responder definitions for immunogenicity assays@

der Definition Post-vaccination Sample

Assay Sample Interpretation Baseline Sample Baseline Sample
(Positive/Negative) @ egative Positive
SARS-CoV-2 Spike Positive if result =LLOQ vResponder if positive Responder if >4-fold
(S) ELISA increase from baseline
SARS.CoV.2 VNA Positive if result Z>LL% Responder if positive Re sponder if —‘_24-folld
N increase from baseline
SARS.CoV.2 MSD Positive if result ALOB Responder if positive Re sponder if ?_24-folld
increase from baseline
Human SARS-CoV-2 Positive if r@LOD Not applicable Not applicable
Spike ADCP P
ADCP: antibody-dependent cell awagocytosis; ELISA: enzyme-linked immunosorbent assay; LOD: limit of
detection; LLOQ: lower limit tification; VNA: wild-type virus neutralization assay (wild type or pseudovirus)

Additional assays we%o used:

Flow cytometry - m@”ular staining (ICS)

ICS was used ?\ measurement of CD4+ Th1l and Th2 responses as well as of CD8+ T cell
responses,
Please r \conditional MA AR for further description of the assay.

Virus Neutralization Assay (psVNA) - JBDA

otyped virus neutralization assay (psVNA) was performed by Janssen Bioassay Development
Automation (JBDA). Codon optimized, synthesized DNA encoding SARS-CoV-2 Spike protein (based
on Wuhan-Hu-1; GenBank accession no. MN908947) C-terminally truncated by 19 amino acids was
cloned into a derivative of the pCDNA3.1 expression vector (Thermo Fisher Scientific). Substitutions
and deletions in the Spike protein gene open reading frame were introduced and confirmed using
standard molecular biology techniques. HIV-based lentiviral pseudotyped particles harboring the SARS-
CoV-2 Spike protein variants were produced using the ViraPower Lentiviral Expression system (Thermo
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Fisher Scientific). As well as the original WA1/202 strain (with D614G mutation), pseudoviruses of the
following variants were also generated: Beta (B.1.351 lineage), Gamma (P.1 lineage), Lambda (C.37
lineage) and Delta (B.1.617.2 lineage).

Serum standards, controls and serial diluted serum samples were incubated at room temperature with
pseudovirus particles. After 1h incubation, the serum-particle mixture was inoculated onto

Hek293T.ACE2.TMPRSS2 target cells which stably express the human ACE2 and human TM
genes. Luciferase activity was measured 40h later, using NeolLite substrate (Perkin Elme
EnSight Multimode Plate Reader (Perkin Elmer). SARS-CoV-2 neutralizing titers were Saiculated using a
four-parameter curve fit as the sample dilution at which a 50% reduction (IC50) of I@se readout

was observed compared to the Control.

The assay was developed in-house at JBDA and is not qualified or validated_&?

Pseudotyped Virus Neutralization Assay (psVNA) - Monogram 0
Principle @

A pseudotyped virus neutralization assay (psVNA) was partially valQed and performed by Monogram.
The measurement of neutralizing antibody activity was perform generating HIV-1 pseudovirions
that express the SARS CoV-2 spike protein from both the ref e strain (with DG614G mutation) and
the Beta variant (B.1.351 lineage). The pseudoviruses wer ed by co-transfecting HEK293
producer cells with an HIV-1 genomic vector and a SARS; envelope expression vector.
Neutralizing antibody activity was measured by assessi e inhibition of luciferase activity in HEK293
target cells expressing the ACE2 receptor following ep&cubation of the pseudovirions with serially
diluted serum samples. The expression of Iucifera@ctivity in target cells is inhibited by the presence
of functional anti-SARS CoV-2 antibodies with izing activity. Data were displayed by plotting the
percent inhibition of luciferase activity vs. log Qeciprocal of the serum/plasma dilution and antibody

titers are reported as the reciprocal of th%rlum dilution conferring 50% inhibition (IC50) of

pseudovirus infection. < )

To ensure that the neutralizing ac V?Qeasured was specific for SARS CoV-2, each test sample was
also assessed using a non-specifi dovirus (specificity control) that expresses a nonreactive
envelope protein of one or mor@related viruses (e.g. avian influenza virus).

Assay development and O%ation/validation
wer

Assay Validation Repdnts provided (Validation report for SARS-CoV-2 reference strain (D614G

mutation): MG—SF—V@ 1088.000, Validation report for SARS-CoV-2 Beta Variant: MG-SF-VALD-

VR1095.000).
.

Repeatability@ng was repeated based on six replicate determinations versus three replicate
determinali

s originally proposed. Assay repeatability was reassessed using alternative low titer
stitute for several initial low titer sample candidates that resulted titers below the assay

weré not applied to ID80 titer determinations. ID80 titers are considered validated if the evaluation of
ID8O titers satisfies the established acceptance criteria for ID50 titers (CV<<45%). The results of the
PhenoSense SARS CoV-2 nAb is routinely reported as an ID50 titer and/or ID80 titer (1/Dilution).
Results can be reported qualitatively (positive, negative) based on a pre-defined dilution cutoff (e.g.,
>50% inhibition at 1:40 dilution).
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The PhenoSense SARS CoV-2 nAb Assay has been validated and qualified as an accurate method to
guantitate anti-SARS CoV-2 nAb activity directed at the D614G Spike variant (Refer to the PhenoSense
Anti-SARS CoV-2 Neutralizing Antibody Assay: D614G Variant Study (MG-SF-ST-ST0358)). Validation
parameters and acceptance criteria were defined (p. 11 MG-SF-VALD-VR1088.000).

Results summary b

Repeatability: Intra-assay variation of ID50 and ID80 titers is consistently <35% CV alnneﬁraged
19.8% for ID50 values and 15.0% for ID80 values. {\

Intermediate Precision: Total assay variation based on within-run and between-ru ponents is
<35% CV and averages ~20% for ID50 values and ~17% for ID80 values. Q

Linearity: ID50 and ID80 titer determinations exhibit a high degree of Iine@ cross 2.5 log10 and

1.9 log10 ranges. @

Limits of Quantitation: ID50 LLOQ= 42 and ULOQ= 9484; ID80 LLO®= 84 and ULOQ= 3496. Extension
of the ULOQ will be further assessed upon the identification of a gsopriate high titer sample with
the requisite volume for testing. r@

Report MG-SF-VALD-VR1095.000 describes a similar but idation of the assay for the beta
variant (B.1.351), using n=6 unknown sera, n=12 B.1.® ra, n=6 B.1.1.7 sera, n=6 P.1 sera, n=6
B.1.427/429 sera, and n=6 B.1.526 sera. \

Partial validation and acceptance criteria were de (p. 8 in MG-SF-VALD-VR1095.000). Within-run
variation, assay repeatability, intermediate pr@ and linearity is acceptable. ID50 ULOQ= 25,529;

LLOQ= 41.
Neutralizing antibody titers are exz@as IC50 units.

Result expression and definition

A participant was defined as a @)nder if they were negative at baseline (<LLOQ) and positive
(>LLOQ) post vaccination O positive at baseline (>LLOQ) and showed an increase in titer from

baseline of >4-fold. Q

Spike Protein Enzy Xed Immunosorbent Assay (S-ELISA) - JBDA

1gG binding to.S oV-2 spike (S) protein was measured by enzyme-linked immunosorbent assay
(ELISA) using mbinant and stabilized trimeric spike protein antigen based on the Wuhan-Hu-1
SARS-CoVs2 straih and the Beta and Delta variants. SARS-CoV-2 spike protein antigens (2.0ug/mL)

were dir sorbed on 96-well microplates for 2h at 37° C in a humidified incubator. Following
incubati ates were washed three times in PBS/0.05% Tween-20 (PBST), blocked with 1% Casein
in 1h at room temperature and washed with PBS-T. Serum standards (high titer human

scent and naive reference sera), control antibodies, and serum samples were serial diluted (3-
folth), before incubation on the plates for 1h at room temperature.

Plates were washed three times with PBS-T and incubated with peroxidase-conjugated Goat anti-
Human IgG (Jackson Immuno Research) diluted in blocking buffer for 1h at room temperature. Plates
were washed three times in PBS-T, and developed with detection substrate (Clarity Western ECL
peroxide reagent and luminol enhancer, Bio-Rad) for 10 minutes at room temperature, protected from
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light. The signal was read on an Envision plate reader (Perkin Elmer) as relative luminescence units
(RLUSs).

Titers are reported as log10 of EC50 (50% effective concentration), compared with a high titer serum
sample used as an internal reference standard, with a lower limit of quantification at 1.218. 2

The assay was developed in-house at Janssen Bioassay Development and Automation and is
qualified or validated. ®

Neutralisation assay used in Heterologous booster study '\9
Assay {

The Duke NAb Laboratory for HIV and COVID-19 Vaccine Research and Devele(Duke Nab Lab;
PI: Dr. David Montefiori) assessed the magnitude, kinetics, duration, and bregdthvof SARS-CoV-2
neutralizing antibody responses in the DMID Protocol #21-0012 by using a validated assay in an
environment that operates in compliance with Good Clinical Laboratory iCes (GCLP). Assays were
performed on all samples with Spike-pseudotyped virus SARS-CoV-2 D@. A subset of samples were
assayed with Spike-pseudotyped virus SARS-CoV-2 B.1.617.2 AY.3,@elta lineage variant) and with
Spike-pseudotyped virus SARS-CoV-2 B.1.351 (Beta variant). Th@
Montefiori’s laboratory using a lentivirus for pseudotyping and iferase reporter gene for
quantitative measurements of virus neutralization. Results ar rted as Inhibitory Dilution 50
(ID50) and Inhibitory Dilution 80 (ID80) neutralization titegs.

iruses were prepared by Dr.

ese values represent the serum
dilution that reduces relative luminescence units (RLU) ither 50% or 80% relative to the RLU in the
virus control wells after subtraction of background Rm Is study was completed under the oversight
of the Quality Assurance Unit for Duke Vaccine I nogenicity Programs (QADVIP).

Neutralization of SARS-CoV-2 Spike-pseudoty uses was assessed in 293T/ACE2 cells as
described in SOP “"CFAR02-A0026 Measuring Neutralizing Antibodies Against SARS-CoV-2 Using
Pseudotyped Virus and 293T/ACE2 Cells. is,assay has been formally validated and is part of Drug
Master File # 26862 with the Federal Drig Administration. Assay validation was performed with human
serum samples and monoclonal antib@ using the D614G form of the Wuhan-1 Spike. This assay is
in the process of being validated foRB.¥351, but has not been validated using B.1.617.2. The assay is
performed in 96-well flat-botto Q standard non-coated or Poly-L-Lysine treated culture plates for
high throughput capacity. Rel @ uminescence units are measured in 96-well flat bottom black/white
plates for enhanced lumine &:e with minimal bleed-over. Use of a clonal cell line provided enhanced
precision and uniformity. Q

SARS-CoV-2 Spike-pse\mtyped viruses are prepared and titrated for infectivity by using mutated
forms of an expres lasmid encoding codon-optimized full-length Spike of the Wuhan-1 strain
(VRC7480) prgvi@y Drs. Barney Graham and Kizzmekia Corbett at the Vaccine Research Center,
National Insti f Health (USA). Mutations were introduced into VRC7480 by site-directed
mutagenesiséiyg the QuikChange Lightning Site-Directed Mutagenesis Kit from Agilent Technologies.
All muta ere confirmed by full-length Spike gene sequencing. The variants used are displayed in

Table bb
Ta
riant Spike mutations

D614G D614G

B.1.6172 AY .3 T19R, G142D, A156-157, R158G, L452R, T478K, D614G, P681R, D950N
(Delta)

B.1.351 (Beta) L18F, D80A, D215G, AL.242-244, K417N, E484K, N501Y, D614G and A701V
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Pseudovirions are produced in HEK 293T/17 cells by transfection using Fugene 6 Transfection Reagent
and a combination of Spike plasmid, lentiviral backbone plasmid (pCMV AR8.2) and firefly Luc reporter
gene plasmid (pHR' CMV Luc) in a 1:17:17 ratio in Opti-MEM (Life Technologies). Transfection mixtures
are added to pre-seeded HEK 293T/17 cells in T-75/T-225 flasks containing growth medium and
incubated for 16-20 hours at 37°C, followed by two additional days with fresh growth mediumﬁ
Pseudovirions are titrated for infectious dose (TCID50) by making serial 3-fold or 5-fold diluti
quadruplicate for a total of 11 dilutions in 96-well flat-bottom clear standard non-coated or@—L—
lysine-coated culture plates. An additional 4 wells serve as background controls; these received
cells but no virus. Freshly suspended 293T/ACE2.MF cells are added (10,000 ceIIs/w@ incubated
for 66-72 hours. Medium is removed by gentle aspiration and 30 ul of Promega 1 uffer added
to all wells. After a 10 minute incubation at room temperature, 100-110 pl of Brj mo luciferase
reagent is added to all wells, mixed, and 105 ul of the mixture added to a bIa\@te plate (Perkin-
Elmer). Luminescence is measured using a GloMax Navigator luminometer ga). TCID50 is
calculated using the method of Reed and Muench.

Neutralization is measured by using lentiviral particles pseudotyped wit RS-CoV-2 Spike and
containing a firefly luciferase (Luc) reporter gene for quantitative ngswurements of infection by relative
luminescence units (RLU). Luminescence is measured using a Gl avigator luminometer
(Promega). Neutralization titers are the serum dilution at whi are reduced by either 50%
(ID50) or 80% (ID80) compared to virus control wells after tion of background RLUs. Serum
samples are heat-inactivated for 30 minutes at 56°C prior@say

For assay internal quality controls (IQC), a qualified @ control is tested on each assay plate. The
positive control used for assays with D614G is DH1043NHS, which consists of a potent RBD-specific
neutralizing monoclonal antibody (mAb), DH1043 ted in heat inactivated normal human serum
(NHS) at 40 ug/ml. The positive control used fi ys with B.1.617.2 and B.1.351 is DH1047NHS,
which consists of a potent RBD-specific neutralizing mAb, DH1047, diluted in heat inactivated NHS at
100 pg/ml. Assay run controls consist of GQVID-19 convalescent serum samples or SARSCoV-2
vaccine recipients with high, medium an@d low ID50 and ID80 titers against the test virus, plus a
normal human serum negative contrwaddition, internal quality control samples (IQC-High, IQC-
Medium, and IQC-Low) from the Iﬁ gram for SARS-CoV-2 Antibody Assay Monitoring (SAAM)
program operated by the Exter lity Assurance Program Oversight Laboratory (EQAPOL) were
included in each experiment.ké

Reporting Q(
The assay’s lower Iim?{de tion (LLOD) is 10. For descriptive analyses, values reported as below
the LLOD are assig alue of LLOD/2 = 5. Specific to Pseudovirus D614G, the lower limit of

quantification (LL! d upper limit of quantification (ULOQ) are as follows:

ID50 ¢ D30

LLOQ = 185 < ) LLOQ =143

ULOQ = ULOQ = 10232

Level are reported as above the LLOD but below the Lower Limit of Quantification (LLOQ) are

ke reported. Values that are greater than the upper limit of quantification (ULOQ) are when actual

values are provided. If actual values above the ULOQ are not provided, observations are replaced with
a value equivalent to the ULOQ.

Selected summaries of neutralizing titers calibrated to the WHO standard International Units (IU50/mL
and IUB0/mL), are presented. Conversion was done using calibration factors specifically for the SARS-
CoV- 2 D614G Pseudovirus: a factor of 0.242 for ID50 and a factor of 1.502 for ID80.
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Binding Antibody assays used in Heterologous booster study

Binding Antibodies: 4-plex ECLIA V.2

Testing was performed using the automated 4-plex MSD method as detailed in in VRC-VIP SOP 5525:
Multiplex (4-Plex) Assay for the detection of IgG antibodies against SARS-CoV-2 proteins in h@
sera. Quantification of IgG concentrations in serum/plasma were performed with a Beckman k
based automation platform. This variant 4-plex is in the final stages of validation of the S—él.%l
antigen and confirmation of validation of the S-2P-WA-1 antigen, all performed in align with the
previously validated SARS-CoV-2 3-plex as well as the FDA provided guidance on var'Q alidation

(DMF 023422)
Briefly, MSD SECTOR® plates (384-well) are precoated by MSD with WA-1 5@92 spike (S- 2P),
B.1.351 receptor binding domain (RBD) protein, Nucleocapsid (N) protein a 351 spike protein in
each well in a specific spot-designation for each antigen. The assay is to % rmed with a Beckman
Coulter Biomek based automation integration platform including the Big 5TS Plate Washer.
Serum samples will be heat-inactivated for 30 minutes at 560C prior to y. Plates are blocked for
60 minutes at room temperature (RT) with MSD blocker A solution Qr;out shaking. Plates are washed
and MSD reference standard (calibrator), QC test sample (pool o D-19 convalescent sera) and
human serum test samples are added to the precoated wells i cates in an 8-point dilution series.
Reference standard is added in triplicates. MSD Control sera , Jmedium and high) are added
undiluted in triplicates as per validated assay format. Add@i assay controls might be added in
triplicates. Samples are incubated at RT for 4 hours wit@a ing on a Titramax Plate shaker
(Heidolph) at 1500 rpm. SARS-CoV-2 specific antibo esent in the sera or controls bind to the
coated antigens. Plates are washed to remove un nd antibodies. Antibodies bound to the SARS-CoV-
2 viral proteins are detected using an MSD SULFC@TM anti-human IgG detection antibody incubated
for 60 minutes at RT and with shaking. Plates@vashed and a read solution (MSD GOLDTM read
buffer) containing electrochemiluminesce (ECL) substrate is applied to the wells, and the plate is
entered into the MSD MESO Sector S 60 tion system. An electric current is applied to the plates
and areas of well surface which formét -anti human IgG antibody SULFO-TAGTM complex will
rate.

emit light in the presence of the E

The MSD MESO Sector S 600 de b system quantitates the amount of light emitted and reports the
ECL unit response as a result .% ch test sample, control sample and reference standard of each
plate. Analysis is performed With the MSD Discovery Workbench software, Version 4.0. Calculated
ECLIA parameters to me binding antibody activities will include interpolated concentrations or
assigned arbitrary u (AU/ML) read from the standard curve. A 4-pl curve was used for the analysis.
Data analysis was p%ed using Microsoft Excel and GraphPad Prism Version 8.0.

FFP 10-plex ECL

A fit-for- pur \FP) 10-plex ECLIA assay was developed and used to further assess IgG binding
respons ous SARS-COV-2 spike variants of interest (VOIs) and VOCs antigens. Multiplexed
Plates (@ CTOR® 96-well) precoated with up to ten antigens per panel are supplied by the
manu er. Prior to any sample evaluation or data release, each 10-plex panel is functionally
zed and evaluated at the VIP, in addition to any quality control testing conducted by the
facturer. On the day of the assay, the plate is blocked for 60 minutes with MSD Blocker A (5%
BSAJ. The blocking solution is washed off and test samples are applied to the wells at 4 dilution
(1:100, 1:500, 1:2500 and 1:10,000) unless otherwise specified and allowed to incubate with shaking
for two hours. Plates are washed and Sulfo-tag labeled anti IgG antibody is applied to the wells and
allowed to associate with complexed coated antigen — sample antibody within the assay wells. Plates
are washed to remove unbound detection antibody. A read solution containing ECL substrate is applied
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to the wells, and the plate is entered into the MSD Sector instrument. A current is applied to the plate
and areas of well surface where sample antibody has complexed with coated antigen and labeled
reporter will emit light in the presence of the ECL substrate. The MSD Sector instrument quantitates
the amount of light emitted and reports this ECL unit response as a result for each sample and
standard of the plate. Magnitude of ECL response is directly proportional to the extent of bindi
antibody in the test article. All calculations are performed within Excel and the GraphPad Pri

software, version 7.0. Readouts are provided as Area Under Curve (AUC).

The method described has been previously published (A. Pegu et al.) , though the spe" @akeup of
variant antigens included in 10-plex panels may vary. We note that only two of thesé®/OC are reported
here.

Reporting Q

For concentrations that are below the Lower Limit of Detection (LLOQ) humeésic Values equivalent to
LLOQ/2 are assigned before and for all descriptive reporting. For conce s greater than the upper
limit of quantification (ULOQ) values are kept and reported when actua@es are provided. If actual
values above the ULOQ are not provided, observations are replace%h a value equivalent to the
ULOQ. Bridging to the WHO standard Binding Antibody Units per lifiter (BAU/mL) was done using a
conversion factor of 0.0090, specific to the IgG SARS-CoV-2 &tigen.

3.2. Participant information

A summary of participant disposition, study completmnhdrawal information, and baseline and
demographic characteristics for studies COV1001 V1002, COV2001, and COV3009 were provided.

Participant information for the studies COVIOQJhort la and Cohort 3), COV1002 and COV2001
were provided at initial conditional MA. For parti¢ipant information for study COV3009, see efficacy
section.

3.3. Results to
3.3.1. Immunogenicl@ Primary Single-dose Vaccination

3.3.1.1. Durability ‘ef the a'ngle Dose Primary Vaccination Schedule - parental SARS-CoV-2
strain

The main data’oﬁdurability of neutralizing and binding antibody responses against the original
SARS-CoV-2 in up to at least 6 months after the 1-dose primary vaccination schedule with
Ad26.COV2 &010 vp) are available from studies COV2001 (Group 5; up to 6 months [Day 169])
and COV Group 2 for both Cohort 1a and Cohort 3, up to 8-9 months [Day 239/Day 268]).

Stud
@/ COV2001, results for the nAb response (WtVNA) up to 6 months post-vaccination are available
for'83 subjects, including 20 vaccinees of 18-55 yoa and 13 of 265 yoa. Binding Ab (S-ELISA, Nelexis)

results are available for 73 subjects, including 44 vaccinees of 18-55 yoa and 29 of =65 yoa.

Graphical representations of neutralizing and binding antibody responses against SARS-CoV-2 over
time (GMTs with corresponding 95% Cls) are presented in Figure 1 and Figure 2. Descriptive statistics
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of neutralizing and of binding antibody responses against SARS-CoV-2 over time (GMTs with
corresponding 95% CIs) are presented in Tables below.

SARS-CoV-2 Neut. Ab Wild Type (VICTORIA/1/2020) (ICS0 titer)

Ad26 5e10, Pl bo, Ad26 1.25e10
100000 10, Flaceno,
ipo00{
. L]
L ] L ]
o e o ® P
wn L ]
8 1000 ¢ o 8 ‘ -
i % i z
100 YN ) ’. ; '
L. a0 % 8. .78. & ... n
-_ # -
10
N 38 38 38 35 37 3 38 33|38 38
GMT LLOQ 184 262 281 200 206 220 171 fLLOQ 190
Responder % 84 100 91 83 84 89 78 89
1 15 29 57 84 71 85 169 1 15
4 [ [N

® Responder

© Baseline

Ad26 1e11, Placebo, Ad26 1.25e10

38
256
95
57

D‘ay

38
219
89

3 38 15 15

95

89 0
71 8 1 15
4

Non-responder
# No Baseline

Placebo, Placebo, Placebo

S

14 14 12 13
225 <LLOQ<LLOQ<LLOQ<LLOQ=LY LOQ<LLOQ<LLOQ

0 0

0 7 0 15
2% 64 71 85 1?9

O

—————————————————————————————————————————————————————————————————————————————————— umo:m&@

&

Note: Geometric mean titers with 95% CI shown in the figure.

Note: Ad26 Sel0: Ad26.COV2.S 5x1010yp; Ad26 lell: Ad26.COV2.S 1x10 1 yp.

The status of wtVINA assay is qualified. The assay range may change as the assay becomes va

RN

Adapted from: [GIRHUMO01-G456 RTF] [VAC31518.WAC315 1800\’2

Figure 1. SARS-CoV-2 neutralization wtVNA-Victoria/1/.
time; adult subjects, Group 456, PP immunogeni

Table 4 SARS-CoV-2 neutralization wild type
years old subjects: Descriptive Statistics; Adult
(Study VAC31518C0Vv2001)

4

T IA2 SEQUESTERED'RE'PROD\GIRHUMO1_456.5AS] 17AUG2021, 04:20

20 (IC50): Plot of the actual values over
@et (study COV2001)

<

VICTORIA/1/2020 (IC50) for 18-55 years and =65
bjects, Group 456, Per Protocol Immunogenicity Set

l
Ad26 5e1&\a€ebo placebo, placebo
18 - 55 @ =65 years 18 - 55 years =65 years
analysis set: PP immuno 80 G 80 26 26
Baseline
n EQ' 15 10 5
GMT (95% CI) ( < LLOQ < LLOQ < LLOQ
(< LLOQ; < LLOQ)
positive sample (%) (95% 1 (6.7%) 0 0
CI) N (0.2; 31.9) (0.0; 52.2)
Day 15 \ -~
n 23 15 10 5
GMT (95% CI) @ 244 119 < LLOQ < LLOQ
(158; 377) (66; 217)
positive sample’@% 22 (95.7%) 11 (73.3%) 0 0
CI) (78.1; 99.9) (44.9; 92.2) (0.0; 30.8) (0.0; 52.2)
respond §K 0) (95% 21/22 (95.5%) 10/15 (66.7%) 0/10 0/5
CI) (77.2; 99.9) (38.4; 88.2) (0.0; 30.8) (0.0; 52.2)
Day 29
n 23 15 9 5
G CI) 277 240 < LLOQ < LLOQ
(211; 365) (179; 322)
pOsitive sample (%) (95% 23 (100.0%) 15 (100.0%) 0 0
CI) (85.2; 100.0) (78.2; 100.0) (0.0; 33.6) (0.0; 52.2)
responders n/N (%) (95% 22/22 (100.0%) 15/15 (100.0%) 0/9 0/5
CI) (84.6; 100.0 (78.2; 100.0) (0.0; 33.6) (0.0; 52.2)
Day 57
n 21 14 9 5
GMT (95% CI) 281 282 < LLOQ < LLOQ
(167; 472) (147; 540) (< LLOQ; < LLOQ)
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positive sample (%) (95% 19 (90.5%) 13 (92.9%) 1(11.1%) 0

CI) (69.6; 98.8) (66.1; 99.8) (0.3; 48.2) (0.0; 52.2)

responders n/N (%) (95% 18/20 (90.0%) 13/14 (92.9%) 1/9 (11.1%) 0/5

CI) (68.3; 98.8) (66.1; 99.8) (0.3; 48.2) (0.0; 52.2)

Day 64

n 23 14 9

GMT (95% CI) 210 185 < LLOQ
(130; 340) (103; 334)

positive sample (%) (95% 20 (87.0%) 12 (85.7%) 0

CI) (66.4; 97.2) (57.2; 98.2) (0.0; 33.6)

responders n/N (%) (95% 19/22 (86.4%) 11/14 (78.6%) 0/9

CI) (65.1; 97.1) (49.2; 95.3) (0.0; 33.6)

Day 71

n 23 14 8

GMT (95% CI) 232 169 < LLOQ < LLOQ
(161; 334) (100; 283) (< LLOQ; (< LLOQ; 70)

positive sample (%) (95% 23 (100.0%) 13 (92.9%) 1 (12.5%) 1 (20.0%)

CI) (85.2; 100.0) (66.1; 99.8) (0.3; 52,7) (0.5; 71.6)

responders n/N (%) (95% 22/22 (100.0%) 12/14 (85.7%) 1/8 (1 1/5 (20.0%)

CI) (84.6; 100.0) (57.2; 98.2) (0.3; (0.5; 71.6)

Day 85 .

n 23 13 a8l 4

GMT (95% CI) 243 186 LROQ < LLOQ
(151; 392) (99; 349)

positive sample (%) (95% 22 (95.7%) 11 (84.6%) 0

CI) (78.1; 99.9) (54.6; 98.1) 0.0; 36.9) (0.0; 60.2)

responders n/N (%) (95% 21/22 (95.5%) 10/13 (76.9Q'< 1or8 0/4

CI) (77.2; 99.9) (46.2; 95409, (0.0; 36.9) (0.0; 60.2

Day 169 ~N\J

n 20 13 N 8 5

GMT (95% CI) 200 < LLOQ < LLOQ
(106; 378)

positive sample (%) (95% 16 (80.0%) 0 0

CI) (56.3; 94.3) ) (0.0; 36.9) (0.0; 52.2)

responders n/N (%) (95% 16/19 (84.2% 9/13 (69.2%) 0/8 0/5

CI) (60.4; 96.6)&1 (38.6; 90.9) (0.0; 36.9) (0.0; 52.2)

100000

10000

1000

ELISA Unit (EU)'mL

N
gder %

O

7T TS 72 Te
FLLOD 131
7

11

92 96 86
295‘?543'1

3 S5 96 60 96 99
5

75 74 T3 71 t0 71 TR

85 1?@ 176 187 1

coccammhee

O Yo @8 ea 7O

82 @5 100 100 100 100 82 98 6B

15 28 57 &4 T1 85
L

@ Responder
o Baseline

Non-responder
# Mo Baseline

168 176 1897 1
i +

[+]

0

0

0

86 66 o4 24 24 23 24 25 24 22 2 23 2
353 478 4BA 447 455 331 1197 FYR<LLOQ 217 526 708 751 TI8 702 503 1098 1950 <LLOCLLOGLLOGLLODMLOGLLOGLLOGELLOGLLOSLLOG
o 0 0 0

15 29 5.? & 71 85 129 176 187

Note: Geometric mean concentrations with 95% CI shown in the figure.
Note: Ad26 5e10: Ad26.COV2.S 5x101% vp: Ad26 lell: Ad26.COV2.S 1x10 M vp.
The status of the S ELISA assay is validated.

Figure 2. SARS-CoV-2 binding Ab (ELISA Unit [EU]/ml): Plot of the actual values over time; adult
subjects, Group 456; PP immunogenicity set (study COV2001)
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Table 5 SARS-CoV-2 S binding antibodies (ELISA Unit (EU)/mL): Descriptive Statistics; Adult Subjects,

Group 456; Per Protocol Immunogenicity Set (Study VAC31518C0OV2001)

Ad26 5e10, placebo

placebo, placebo

18 - 55 years =65 years 18 - 55 years =65 yearE )
analysis set: PP immuno 80 80 26 26 P
Baseline M l
n 49 30 14 10 %\
GMT (95% CI) < LLOQ < LLOQ < LLOQ z\gl
(< LLOQ; < LLOQ) | (< LLOQ; < LLOQ ,Q
positive sample (%) (95% 1 (2.0%) 1 (3.3%) 0
CI) (0.1; 10.9) (0.1; 17.2) (0.0; 23.2) j.o; 30.8)
Day 15 \é
n 48 29 14 10
GMT (95% CI) 191 (141; 260) 70 (< LLOQ; 112) | < LLOQ &/ < LLOQ
positive sample (%) (95% 43 (89.6%) 14 (48.3%) 0 p 0
CI) (77.3; 96.5) (29.4; 67.5) (0.0; (0.0; 30.8)
responders n/N (%) (95% 42/48 (87.5%) 14/29 (48.3%) 0/14@ 0/10
CI) (74.8; 95.3) (29.4; 67.5) (0,0, 23°2) (0.0; 30.8)
Day 29 N
n 46 29 N 10
GMT (95% CI) 423 (320, 560) 265 (164; 430) LOQ < LLOQ
positive sample (%) (95% 45 (97.8%) 25 (86.2%) 0
CI) (88.5; 99.9) (68.3; 96.1) 0.0; 24.7) (0.0; 30.8)
responders n/N (%) (95% 44/46 (95.7%) 25/29 (86.@‘ 0/13 0/10
CI) (85.2; 99.5) (68.3; 96fTN (0.0; 24.7) (0.0; 30.8)
Day 57 N\
n 45 27 > 15 9
GMT (95% CI) 589 (435; 798) 334R13; 525) < LLOQ < LLOQ
positive sample (%) (95% 44 (97.8%) 6N98.3%) 0 0
CI) (88.2; 99.9) 0; 99.9) (0.0; 21.8) (0.0; 33.6)
responders n/N (%) (95% 42/44 (95.5%) @/27 (96.3%) 0/13 0/9
CI) (84.5; 99.4) & (81.0; 99.9) (0.0; 24.7) (0.0; 33.6)
Day 64 L
n 29 15 10
GMT (95% CI) 333 (217, 510) < LLOQ < LLOQ
positive sample (%) (95% 28 (96.6%) 0 0
CI) (82.2; 99.9) (0.0; 21.8) (0.0; 30.8)
responders n/N (%) (95% 28/29 (96.6%) 0/13 0/10
CI) (82.2; 99.9) (0.0; 24.7) (0.0; 30.8)
Day 71
n 29 14 10
GMT (95% CI) 0 (419; 775) 296 (190; 461) < LLOQ < LLOQ
positive sample (%) (9\ (97.8%) 28 (96.6%) 0 0
CI) (88.5; 99.9) (82.2; 99.9) (0.0; 23.2) (0.0; 30.8)
responders n/N (% 43/45 (95.6%) 28/29 (96.6%) 0/12 0/10
CI) (84.9; 99.5) (82.2; 99.9) (0.0; 26.5) (0.0; 30.8)
Day 85 M
n \ 46 28 13 9
GMT (95°o’ 572 (420, 780) 313 (201; 486) < LLOQ < LLOQ
positive (%) (95% 45 (97.8%) (88.5; | 27 (96.4%) 0 0
CI) 99.9) (81.7; 99.9) (0.0; 24.7) (0.0; 33.6)
respo@ n/N (%) (95% 43/45 (95.6%) 27/28 (96.4%) 0/11 0/9
C (84.9; 99.5) (81.7; 99.9) (0.0; 28.5) (0.0; 33.6)
9
n 44 29 13 10
GMT (95% CI) 416 234 (136; 403) < LLOQ < LLOQ
(294; 588) (< LLOQ; < LLOQ) | (< LLOQ; 66)
positive sample (%) (95% 42 (95.5%) 25 (86.2%) (68.3; |1 (7.7%) 1 (10.0%) (0.3;
CI) (84.5; 99.4) 96.1) (0.2; 36.0) 44.5)
responders n/N (%) (95% 40/43 (93.0%) 25/29 (86.2%) 1/11 (9.1%) 1/10 (10.0%)
CI) (80.9; 98.5) (68.3; 96.1) (0.2; 41.3) (0.3; 44.5)

Day 176
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Study COV1001

>

In study COV1001, results for the nAb response (wtVNA) are available

(Cohort 1a, Group 2) and 19 vaccinees of 265 yoa (Cohort 3) up to mnh
(Day 239). Results of binding Ab (S-ELISA) are available 68 vaccin

yoa.

Graphical representations of neutralizing antibody respons

with corresponding 95% CIs) are presented in Figures
Descriptive statistics of binding antibody responses

corresponding 95% CIs) are presented in Tables below.

n 43 28 13 10

GMT (95% CI) 1719 (1321; 2236) | 687 (404; 1168) | < LLOQ < LLOQ

positive sample (%) (95% 43 (100.0%) 26 (92.9%) 0 0

CI) (91.8; 100.0) (76.5; 99.1) (0.0; 24.7) (0.0; 30.8)

responders n/N (%) (95% 42/43 (97.7%) 26/28 (92.9%) 0/11 0/10

CI) (87.7; 99.9 (76.5; 99.1) (0.0; 28.5) (0.0; 30.

Day 197 Qb

n 41 29 13 9

GMT (95% CI) 2444 2048 < LLOQ < LLOC@
(1855; 3219) (1290; 3253) f

positive sample (%) (95% 41 (100.0%) 28 (96.6%) 0 o

CI) (91.4; 100.0) (82.2; 99.9) (0.0; 24.7) .0%33.6)

responders n/N (%) (95% 41/41 (100.0%) 28/29 (96.6%) 0/11 %

CI) (91.4; 100.0) (82.2; 99.9) (0.0; 28.5) ‘ .0; 33.6)

vaccinees of 18-55 yoa
s following vaccination
of 18-55 yoa and 67 of 265

t SARS-CoV-2 over time (GMTs

SARS-CoV-2 Neut. Ab Wild @ ICTORIA/1/2020) (IC50)

b
a@SARS-CoV-Z over time (GMTs with

Ad26 5e10, Ad26 5e10 Ad26 5e10, Placebo 7 Adgs 1e11, Ad26 1ell Ad26 1e11, Placebo Placebo, Placebo
100000 =
T | | I Rl P P L
10000 ( — = .
3 L [ ] ™ .
] L
a . 4 ° $ o e ®
] 1000 < * o i # ‘ LI | ’ ] ‘
= E o
3 L]
i é ‘ . ‘ ; t . ? o 8 é .
1007 o ago Y C &l ™ ® e+ o ¥l . .
s ——— e e e | ————— & - ——
7 e — - - o— x. = I kS
1 O | O
N 25 25 25 24 24 24 24 25 24 24 22 25 25 24 25 25 23 25 2% 24 23 23 2 25 25 23 22 2 21
GMT <lloq 224 288 827 @49 <lls 224 310 321 238 226 <llog 354 488 1266 1186 824 <llog 215 370 3890 385 408 <llog <llog <llog <llog <llog <llog
% Rgsp_ 88 86 100 100 96 100 100 100 85 92 26 100 100 100 96 96 100 100 100 [+] 4 5 5 14
—T— T — R R I e
; 29 i! 71 85 2 1 29 57 71 85 239 1 29 57 71 85 239 4 29 5*7 71 85 239 i 29 5{ 71 85 239
Bay

O Baseline @ Responder Non Respcnder|

LLOQ=58, ULOQ=12800 @
RS

Resp.%: percentage resp@nd

Note: Gaometric&:e iters with 95% CI shown in the figure.

The assay status T8 e assay range may change as the assay becomes validated.
C A

vp: Ad26 lell: Ad26. COV2.S 1x10% vp.

Note: Ad26 5&0\/’23 Sx10%
Figure S-CoV-2 neutralization wild type VNA-VICTORIA/1/2020 (IC50): Plot of the Actual Values
Oy, > Cohort 1A; Per Protocol Immunogenicity Set (Study VAC31518C0OV1001)
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SARS-CoV-2 Neut. Ab Wild Type (VICTORIA/1/2020) (IC50)

Ad26 5e10, Ad26 Sel10 Ad26 5e10, Placebo Ad26 1e11, Ad26 1el1 Ad26 1e11, Placebo Placebo, ﬁaceho
100000 =
BT8O | e | 2 | | ===
E . [
E ¢ o ° L]
2 10004 « 8 8 HEM o
e E . $t 8 303 |
E g H o e v @
DiEdD!| pids | 3@
= -”»
100 §° ¥ e e o SB/BLLc Rl ™ a |l o o ® WS -l - ,l
1 - - - - P p—
10 *
N -] 12 25 21 21 2 24 1 2% 2 2 2 19 25 14 2 2 2 22 25 " 25 22 21 21 25 12 25 22 2 1
GMT | <llog 242 208 242 945 1067 || <llog 184 258 165 168 164 114 || <lloq 200 261 245 574 895 || <llog 133 173 208 188 180 || <llog <llog <llog <MBRglioq <lioq <liog
% Resp 83 96 85 100 100 100 96 90 86 81 68 83 84 9 81 85 73 82 85 86 76 a S a
T T T T T T T T T T T T T T T T T T T T T T T T T
; 15 29 8; 100 114 )’ s ‘?9 :;) 2% 7}, v’% ; 15 28 B; 100 114 ; 15 29 \‘;T 100 114 sz 7% ),g ‘)6‘0
Day

[ o Baseline ® Responder ~ Non Responder 4 No Baseline |

LLOQ=58, ULOQ=12800 0&

The sensitivity analysis excludes the sentinel participants as of the time of second vaccination, so that the focus of the analysis is on the maj 7 of the participants through time.

Resp.%: percentage responders. Note: Geometric mean titers with 95% CI shown in the figure. The assay status 1s: qualified. Thefssay range may change as the assay becomes validated.
This sensitivity analysis shows the second vaccination visit as Day 87, which was the median number of days post dose 1 that cond vaccination was received by the non-sentinel
participants in Cohort 3. Note: Ad26 5e10: Ad26.COV2.S 5x10%° vp; Ad26 1ell: Ad26.COV2.S 1x10% vp. Q

|

Figure 4. SARS-CoV-2 wild type VNA - VICTORIA/1/2020: Plo e Actual Values Over Time;
Sensitivity Analysis; Cohort 3; FAS (VAC31518C0OV1001) Q

Table 6. SARS-CoV-2 binding antibodies S ELISA (ELIS@ (EU)/mL): Descriptive Statistics; Cohort
1A; Per Protocol Immunogenicity Set (Study VAC31N 1001)

Ad26 5e10, placebo #"placebo, placebo
18 - 55 years ~ \].18 - 55 years

analysis set: PP immuno 75 76
Baseline
n 75 x\l 76
GMT (95% CI) <LLOQ <LLOQ
(<LLOQ;<LL (<LLOQ;<LLOQ)
positive sample (%) (95% 5(7%) (2% ;5% 1(1%) (0%; 7%)
CI)
Day 29 s
n 69/ N 72
GMT (95% CI) (\} <LLOQ
79,;603) (<LLOQ;<LLOQ)
positive sample (%) (95% %?100%) 2(3%)
CI) 5%; 100%) (0%; 10%)
responders n/N (%) (9 /69(98.6%) 1/72(1.4%)
CI) (92.2%; 100.0%) (0.0%; 7.5%)
Day 57 @
n Q 73 70
GMT (95% CI)’\ 662 <LLOQ
(518;844) (<LLOQ;<LLOQ)
positive sa?@) (95% 73(100%) 3(4%)
CI) (95%; 100%) (1%; 12%)
respond (%) (95% 72/73(98.6%) 2/70(2.9%)
Cl) /7 (92.6%; 100.0%) (0.3%;9.9%)
Day, 74/
67 65
T (95% CI) 612 <LLOQ
(471;795) (<LLOQ; <LLOQ)
positive sample (%) (95% 67(100%) 3(5%)
CI) (95%; 100%) (1%; 13%)
responders n/N (%) (95% 67/67(100.0%) 2/65(3.1%)
CI) (94.6%;100%) (0.4%; 10.7%)
Day 85
n 70 68
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GMT (95% CI)

positive sample (%) (95%
CI)
responders n/N (%) (95%
CI)

(95%; 100%)

658 <LLOQ
(502;862) (<LLOQ; <LLOQ)
70(100%) 5(7%)

(2%; 16%)

69/70(98.6%)
(92.3%; 100.0%)

4/68(5.9%)
(1.6%; 14.4%)

Day 239
n
GMT (95% CI)

positive sample (%) (95%
CI)
responders n/N (%) (95%
CI)

(95%; 100%)

68 53
471 <LLOQ
(345:642) (<LLOQ;<LLOQ)
68(100%) 4(8%)

(2%; 18%)

66/68(97.1%)
(89.8%; 99.6%)

3/53(5.7%)
(1.2%; 15.7%)

Table 7. SARS-CoV-2 binding antibodies S ELISA (ELISA Unit (EU)/mL):
Sensitivity Analysis; Cohort 3; Full Analysis Set (Study VAC31518C0OV100,

Ad26 5e10, placebo

placebo, placebo

positive sample (%) (95%
CI)
responders n/N (%) (95%
CI)

=65 years =65 years »
analysis set: PP immuno 80 81
Baseline R
79 80 A4
GMT (95% CI) <LLOQ <LLOQ
(<LLOQ;<LLOQ) (<LLO
positive sample (%) (95% 1(1%) (0%; 7%) 3(4%) @%;"11%)
CI)
Day 15 N\
n 63 65 N
GMT (95% CI) 108 LLOQ
(81;145) LLOQ;<LLOQ)

46(73%) (60%; 83

4(6%) (2%; 15%)

46/63(73.0% 7
(60.3%; 83.49

1/65(1.5%)
(0.0%; 8.3%)

Day 29
n
GMT (95% CI)

positive sample (%) (95%
CI)
responders n/N (%) (95%
CI)

)
- U

80

<LLOQ
(<LLOQ;<LLOQ)

294 0
(238;
78?\ 91%; 100%)

2(3%) (0% 9%)

/79(96.2%)

0/79(0.0%)
(0.0%; 4.6%)

Day 87

positive sample (% @

CI)

*
responders n/ N 5%
CI)

n
GMT (95% CI) \ 355

&
Q 3%; 99.2%)

75

(280,450)

<LLOQ
(<LLOQ;<LLOQ)

70(97%) (90%; 100%)

4(5%) (1%; 13%)

68/71(95.8%)
(88.1%; 99.1%)

2/74(2.7%)
(0.3%; 9.4%)

Day 10
n
GMT )

po e sample (%) (95%

responders n/N (%) (95%
CI)

76 75
359 <LLOQ
(282:457) (<LLOQ; <LLOQ)

74(97%) (91%; 100%)

3(4%) (1%; 11%)

72/75(96.0%)
(88.8%; 99.2%)

1/74(1.4%)
(0.0%; 7.3%)

Day 114
n
GMT (95% CI)

positive sample (%) (95%
CI)

75 76
341 <LLOQ
(266;437) (<LLOQ;<LLOQ)

73(97%) (91%; 100%)

4(5%) (1%; 13%)

O
o

N
S

‘gngve Statistics;
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responders n/N (%) (95%
CI)

72/74(97.3%)
(90.6%; 99.7%)

2/75(2.7%)
(0.3%; 9.3%)

Day 268

n

GMT (95% CI)

positive sample (%) (95%
CI)

responders n/N (%) (95%
CI)

67

10

375 (235;597)

91 (<LLOQ;637)

59(88%) (78%; 95%)

2(20%) (3%; 56%)

58/66(87.9%)
(77.5%; 94.6%)

2/10(20.0%)
(2.5%; 55.6%)

Ky

Of note, as part the COV1001 study, 25 participants (18 to 55 years of age) at a singlg c6‘7| site were
enrolled to assess the immunogenicity of the Ad26.COV2.S vaccine in depth (COV N
Overall, COV1001 Cohort 1b data confirm that Ad26.COV2.S elicited durable
immune responses for at least 8 months following vaccination in this age group.

S

The durability of the cellular immune response was also assessed in this co@he subject that received
s (Figure 5).

Cohort 1b).

al and cellular
bserved humoral
response was in line with the results of Cohort 1a.
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Figure 5. Participant Profiles of -CoV-2 WA1/2020 CD4+ and CD8+ T-cell Responses (ICS) After
Ad26.COV2.S Vaccination, Co b (VAC31518C0V1001)

3.3.1.2. Immunog icitQ’ Primary Single-dose Vaccination against VOCs

Neutralizing antibo ainst SARS-CoV-2 VOC, ie, B.1.1.7 (VUI2020 12/01, Alpha, Kent), B.1.351
(20H/501Y.V2‘ @epublic of South Africa [RSA]), and B.1.617.2 (Delta) after 1 dose of
Ad26.COV2.S w of 5x101% vp level, were measured in selected samples from COV1001 Cohort 1a.
6 paired sa iejof vaccinees having received 1 single dose of the vaccine at the approved dose level
were tes&' the Alpha and Beta strains at Day 29 and Day 71 following vaccination. For the Delta
varian samples were also tested at Day 239 in addition to both earlier timepoints.
I nicity against VOCs (alpha, kappa, delta, gamma, epsilon, beta) was also assessed over
subjects from Cohort 1b. Overall data indicate a higher immune response against the original
strain, and lower immune responses against the Beta and Delta strains, with a trend to increase from
Day 29 to Day 71. nAb against the Delta variant could still be detectable at Day 239 post-vaccination,
but not in all samples.
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3.3.2. Immunogenicity after booster (second dose) vaccination

3.3.2.1. Homologous Booster Vaccination 2 to 3 Months After Dose 1 (5x101°vp, 5x10%°vp

Dose Level) - parental SARS-CoV-2 strain ;

2 4
In study COV3009, immunogenicity of a booster dose (second dose) administered 2 %after the
first vaccination was evaluated in healthy adults aged =18 years of age, including o adults aged

3.3.2.1.1. Study COV3009 - Booster dose (second dose) at 2 Months

=60 years of age. Participants received Ad26.COV2.S at the selected dose level of 10 yp as the
first dose and received Ad26.COV2.S at a dose level of 5x10° vp as the boos e (second dose), 2
months (Day 57) after the first vaccination. Immunogenicity data of study 3009 are available for a

limited number of subjects of the immunogenicity subset and only up to ]@/s post-second vaccine

dose (i.e. Day 71).

Results are presented overall (total of 157 vaccinated subjects) and by@groups (age, comorbidities).
Baseline results are available for 37 and 36 vaccinated subjects of §59 yoa, without and with
comorbidities respectively, and for 45 and 36 vaccinated subject yoa, without and with
comorbidities respectively. The number of subjects included i ay 71 analyses are even lower: 17
and 15 vaccinated subjects of 18-59 yoa, without and with %dities respectively, and for 24 and
22 vaccinated subjects 260 yoa, without and with comorb@s respectively.

Ab GMT increases from baseline up to 2 months pos —dne (baseline GMT [95% CI]: < LLOQ [<
LLOQ; < LLOQ]; Day 29 GMT [95% CI]: 367 [295; 45 Day 57 GMT [95% CI]: 518 [422; 635]).

These results are consistent with those observed roup 5 of study COV2001 (both 18-55 yoa and
=65 yoa) and Group 2 of Cohort 1a of study C (18-55 yoa). The second vaccine dose increased
the GMT up to 2220 (95% CI: 1794, 2748). T (95% CI) fold-increase from pre-dose 2 to 1

month post-vaccination is thus 4.7 (3.8—5%
Responder rates were high pre- (Day 57€0 ponders [95% CI]: 94.7 [89.4; 97.8]) and post- (Day

71 % responders [95% CI]: 100.0% [94.%100.0]) booster dose (second dose). Both GMTs and
responder rates were low in the p roup at each timepoint.
If the results are analyzed by age@!he presence of comorbidities, some differences in vaccine
responses are observed betwe bgroups.
Older adult individuals (both@9 ut and with comorbidities) tend to have a lower level of Ab 1 month
post-vaccination (Day 29- 5% CI] of 318 [222; 455] and of 287 [169; 490] in older adults
without and with comorbidi , respectively) when compared to the younger adults (Day 29-GMT
[95% CI] of 493 [3;&2] and of 419 [252; 695] in younger adults without and with comorbidities,
respectively). Howe@his difference is not observed anymore before the boost (Day 57) for both
older adult supg ups (Day 57-GMT [95% CI] of 465 [342; 632] and of 423 [268; 667] in older adults
without and 'No orbidities, respectively) and young adult subjects with comorbidities (Day 57-
GMT [95% \tg]479 [293; 784]). Young individuals without comorbidities tend to have a higher level
of S-spe x Day 57 (GMT [95% CI] of 760 [491; 1178]).
Young uals without comorbidities also tend to have a higher level of S-specific Ab following the
se cine dose (GMT [95% CI] of 3664 [2734; 4910]) when compared to the young adult

with comorbidities (GMT [95% CI] of 1804 [948; 3431]) and to both groups of older adult
subjects (GMT [95% CI] of 2161 [1533; 3048] and of 1790 [1118; 2864] in older adults without and
with comorbidities, respectively). A similar trend for lower Ab titer in the older adult subjects with and
without comorbidities compared to both groups of younger adult subjects is observed post-boost.
Consistent with the lower GMTs at 1 month post-dose 1 observed in the older adult subjects,
responder rates were also lower when compared to the younger adult subjects at Day 29 (responder
rate [95% CI] of 100.0% [87.2; 100.0] and of 93.3% [77.9; 99.2] in younger adults without and with
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comorbidities, respectively, and of 89.2% [74.6; 97.0] and of 86.2% [68.3; 96.1] in older adults
without and with comorbidities, respectively). Responder rates were high pre- and post-boost in all 4

subgroups (at least 90% pre-boost and 100% post-boost).

Spike-specific binding antibody concentrations and responder rates are provided below.

SARS-CoV-2 Binding Ab S-Protein (ELISA Unit (EU)/imL)
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SARS-CoV-2 Binding Ab S-Protein (ELISA Unit (EU)/mL) - >=60 years
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Figure 8. SARS-CoV-2 binding Ab (ELISA Unit [EU/ml]) by comorbidity strata: Plot of the
actual values over time ; adult subjects, 260 yoa,; PP im genicity set (study COV3009)

3.3.2.1.2. Study COV2001 - Booster dose (seco ose) at 2 or 3 months

Participants >18 years of age received a booster @ (second dose) of Ad26.COV2.S (5x101° vp)
either at Day 57 (2 months; Group 1) or at D (3 months; Group 9). Graphical representations of
neutralizing antibody responses against SARS-CoV-2 over time (GMTs with corresponding 95% CIs)
are presented in Figure 9. {/

dose level of 5x1010 vp, are avai or 75 and 127 subjects of study COV2001 for nAb and binding

Ab, respectively. O

e Among the 75 participants for whom nAb data are available up to 1 month post-dose 2, 38
received the seco ccine dose 56 days after the first one (group 1), and 37 received the
booster doseﬁn ose) 84 days after the first dose (group 9).

Among the gﬁ s that received the 2 vaccine doses at 2 months interval (group 1), 23 were
18-55 yo 5 were =65 yoa.

Immunogenicity data following th: a@stration of a booster dose (second dose) of the vaccine, at a

Amon§ ubjects that received the 2 vaccine doses at 3 months interval (group 9), 22 were
18;5 yod*and 15 were =65 yoa.
. e 127 participants for whom binding Ab data are available up to 1 month post-dose
received the second vaccine dose 56 days after the first one (group 1), and 47 received
4 days after the first dose (group 9).
mong the 80 subjects that received the 2 vaccine doses at 2 months interval (group 1), 52
were 18-55 yoa and 28 were =65 yoa. Binding Ab results at Day 169 post-dose 1 were also
available for 50 and 27 younger adult and older adult subjects, respectively.
e Among the 47 subjects that received the 2 vaccine doses at 3 months interval (group 9), 27
were 18-55 yoa and 20 were =65 yoa.
The booster dose (second dose) given 2 months after the first dose administration (Day 57)
induces an increase in nAb titer up to Day 71, followed by a slight decrease that can be observed at
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Day 85 (1 month post-dose 2); GMT (95% CI) increased from 212 (142-314) at Day 57 to 518 (354-
758) at Day 71 and, then slightly decreased to 424 (301-597) at Day 85. The GMT (95% CI) fold-
increase from pre-dose 2 to 1 month post-vaccination is thus 1.8 (1.4-2.4).

The same pattern of responses is overall observed for the binding antibodies. GMT (95% CI) inereased
from 425 (334-541) at Day 57 to 1745 (1415-2151) at Day 71, and slightly decreased to 165 35-
2052) at Day 85 when the second vaccine dose is administered 2 months after the first on

& Q ’
Similarly, the booster dose (second dose) given 3 months following the first (:Q

administration (Day 85) induces an increase in nAb titer up to Day 99, followed b light decrease
observed at Day 113 (1 month post-dose 2); GMT (95% CI) increased from 236 ( 328) at Day 85
to 904 (691-1184) at Day 99 and, then slightly decreased to 694 (473-1018) 113. The GMT
(95% CI) fold-increase from pre-dose 2 to 1 month post-vaccination is thus .0-4.3).

When the booster dose (second dose) is given 3 months after the first gﬂministration, GMT (95%
CI) increased from 421 (310-571) at Day 85 to 2826 (2065-3870) at D 9 and then decreased to
reach 2466 (1876-3241) at Day 113.

The differences in nAb and binding Ab levels observed betwee @groups is less marked at 1 month
post-dose 2 than at 14 days post-dose 2. Whether a differen still be observed at later timepoints

post-dose 2 is currently not known. Q

For group 1, who have an interval of 2 months betw Qnary and booster vaccination, nAb titers
are in line with the observations for binding Abs. GMT for the older adult participants tends to be lower
than for the younger adult subjects pre-dose 2 ( 7-GMTs [95% CI] of 169 [80; 357] and of 243
[150; 394] for the older and younger adult subjects, respectively). At one month post-dose 2 (Day
85), nAb GMTs (95% CI) increased to 346 (158,%/56) and 477 (338; 674), in the older and younger
adults, respectively. %

Also for group 9, who have an interv@? months between primary and booster vaccination, nAb
titers are in line with the observatj r binding Ab. Pre-dose 2 (Day 85) GMTs (95% CI) are similar
between older and younger ad 5[115; 401] and 250 [166;378], for older and younger adults,
respectively). However, 1 mo bst—dose 2 (Day 113), nAb GMTs are higher for the older adults
compared to the younger 477;1606] and 593 [351; 1001], for older and younger adults,
respectively. Of note, CIs large.

Q\
0\
.\o

S’b
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v SARS-CoV-2 Neut. Ab Wild Type (VICTORIA/1/2020) (IC50 titer) @
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The status of wtVINA assay is qualified. The assay range change as the assay becomes validated.

Figure 9. SARS-CoV-2 neutralization wtVNA - Vic@yzozo (IC50): Plot of the actual values over
time ; adult subjects, group 1239 ; PP immun city set (study COV2001)

3.3.2.1.3. Study COV1001 —Boosteré(second dose) at 2 or 3 months

Cohort 1a (18 to 55 years of age)«@ @wort 3 (=65 years of age) Group 1 participants received a
booster dose (second dose) of AdV2.S (5x101% vp) at Day 57 (2 months; Cohort 1a) or at Day

87 (3 months; Cohort 3). O

Humoral responses followi econd vaccine dose - Neutralizing and Binding Antibody Responses

nAb results post—booatﬁl‘o (second dose) for 24 participants of Cohort 1a and 21 participants of

Cohort 3 are availa% ding Ab results post-booster dose (second dose) for 70 participants of
Cohort 1a and 71 pants of Cohort 3 are available.

Graphical repr‘ tions of neutralizing antibody responses against SARS-CoV-2 over time (GMTs
with corregponding 95% CIs) are presented in the Figures below.

Because@e different time interval between vaccine doses applied for the younger adult and the
older @ participants, results cannot be compared between both cohorts.

=55 yoa adults (Cohort 1a)

The booster dose (second dose) given at 2 months following the first dose administration (Day 57)
induces an increase in nAb titer that is maintained up to Day 85 (1 month Post-dose 2). The GMT
(95% CI) fold-increase from pre-dose 2 to 1 month post-vaccination is thus 2.9 (2.1-3.8). At Day 239,
a decrease of nAb titer is observed. nAb GMTs (95% CI) decreased from 849 (664-1086) at Day 85 to
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465 (348-620) at Day 239. Ab level were not measured between Day 85 and Day 239. It is thus not
known when the decrease starts. Day 239-GMT is higher than the value observed at 1 month post-first
dose (Day 29-GMT, 95% CI: 224, 168-298). Of note, the same pattern of response is observed for the
higher dose level.

Similarly than observed for nAb, the level of binding Ab was increased 14 days following the s
vaccine dose and maintained up to Day 85 (1 month Post-dose 2) (Day 85-GMT, 95% CI: @ 1674-
2375; GMT, 95% CI fold-increase from pre-dose 2 to 1 month post-vaccination: 2.5, g.l%) before to
decline to a GMT value of (95% CI) 933 (752-1159) at Day 239. {\

O
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Figure 10. SAR% V-2 neutralization wtVNA - Victoria/1/2020 (IC50): Plot of the actual values over
time ; Cohorl(aj 8-55 yoa); PP immunogenicity set (study COV1001)

*

=65 ults (Cohort 3

ooster dose (second dose) was given 3 months following the first dose administration (because of
stud¥y pause in study COV3001) and induced an increase in nAb titer that is maintained up to 1 month
post-dose 2 (Day 29-GMT, 95% CI: 298, 200-444 versus Day 114-GMT, 95% CI: 1067, 630-1807).
The GMT (95% CI) fold-increase from pre-dose 2 to 1 month post-vaccination is thus 4.3 (3.1-5.8).
There are no longer term data.

Type II variation assessment report
EMA/CHMP/695763/2021 Page 25/151



Similarly than observed in the younger adults, the level of binding Ab was increased 14 days following

the booster dose (second dose) and maintained up to Day 114 (1 month Post-dose 2) (Day 114-GMT,

95% CI: 2040, 1603-2595; GMT, 95% CI fold-increase from pre-dose 2 to 1 month post-vaccination:

4.5, 3.6-5.7) before to decline to a GMT value of (95% CI) 1099 (765-1581) at Day 268. The Ab level

is higher than 1 month post-dose 1, i.e. GMT (95% CI) of 317 (250-403). b
%7
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The sensitivity analysis excludes the s@l participants as of the time of second vaccination, so that the focus of
the analysis 1s on the majority of % ticipants through time.

Resp %: percentage responders Mok eometric mean titers with 95% CI shown 1n the figure.

The assay status 1s: qualified &ssa}r range may change as the assay becomes validated. This sensitivity
analysis shows the second tion visit as Day 87, which was the median number of days post-dose 1 that the
second vaccination was recerved by the non-sentinel participants in Cohort 3.
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@‘ Adapted from: githum61_sal-c3.rtf] [Findinzs/is/peris2 ] sas] 23AUG2021, 5:42:25PM SAS 0.4

Figure 11. SARS«CoV*2 neutralization wtVNA - Victoria/1/2020 (IC50): Plot of the actual values over
time; sensitivi lysis; Cohort 3 (265 yoa),; FAS (study COV1001)

N\

Humo onses - Functional Antibody Characterization

y COV1001 (Cohorts 1a, 1b, and 3), antibody-dependent cellular phagocytosis of SARS-CoV-2
trimeric Spike antigen was measured by an ADCP assay.

Results post-booster dose (second dose) were obtained for 72 and 73 participants of Cohorts 1a and 3,
respectively, that were vaccinated with 2 vaccine doses, at a dose level of 5x1010 vp, given at 2 (Cohort
1a) of 3 (Cohort 3) months interval.
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The proportion of positive samples post-dose 2 tend to increase from pre- to post-dose 2 in both cohorts.
The same trend was observed for the Phagocytic score GMs. In the younger adult subjects (Cohort 1a),
the Phagocytic score GMs (95% CI) increased from 29 (23-36) at Day 57 to 71 (60-83) at Day 71 and
87 (75-100) at Day 85. In the older adult subjects (Cohort 3), the GMs (95% CI) increased from 26 (21-
33) at Day 87 to 77 (63-94) at Day 100 and 89 (73-108) at Day 114.

Data from Cohort 1b are too limited (and mixed with the other regimen tested in the to be

interpreted. %
0\

Cellular immunity

PBMCs were collected from 39 participants of group 2 of Cohort 1a (18-55 yo@ults,) and of 40
participants of group 1 of Cohort 3 (>65 yoa adults).

CD4 Th1 cells were defined as CD4+ T cells expressing IFNy and/or IL-2 ( ut not Th2 cytokines,
and CD8 Th1 cells were defined as CD8+ T cells expressing IFNy and/or I

Following the second vaccine dose in younger adults, the proportion of@bjects with S-specific CD4+
Th1l response were not increased. In addition, no increase in medig@n response of the positive samples
was observed. Similar observations were made for the CD8 T cel nse.

A slight increase of the proportion of positive subjects with able S-specific CD4+ Th1l response

was observed after the booster dose (second dose) in the er @dult group (% positive sample [95%
CI] of 47% [30%-65%] at Day 57 versus 66% [49%-8 t Day 71), but with 95% CIs overlapping.
No increase in the median response of the positive was observed following the second vaccine

dose for this group.

Similarly, a slight increase in the proportion of o@e subjects with detectable S-specific CD8+ T cells
was observed following the booster dose (se€ond*dose) in the older adult group (% positive sample
[95% CI] of 56% [38%-73%) at Day versus 64% [46%-79%] at Day 71), but with 95% ClIs
overlapping. However, no trend for an ic%le of the median response of S-specific CD8+ T cells was

up

observed in the positive samples for% .
ICS percentagi T cell response: CD4 SARS-Cov2 S IFNg+ or IL2+ not TH2
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Figure 12. Cytokine Combinations (ICS): Plot of the Actual Values Over Time (CD4+); Cohort 1a; Per
Protocol Immunogenicity Set (Study VAC31518C0OV1001)
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3.3.2.1.4. Study COV1002 - Booster dose (second dose) at 2 or 3 Months

nAb and binding Ab results for 43 participants of Cohort 1 (220 to <55 years of age) and 48 participants
of Cohort 2 (=65 years of age) are available.

Graphical representations of neutralizing and binding antibody responses against SARS-CoV-2 @time
(GMTs with corresponding 95% CIs) are presented in the Figure 13 and Figure 14.

Because of the study pause, the second vaccine dose was administered 3 months after dose in
the young adults (>20 to <55 Years, Cohort 1) instead of 2 months post-dose 1. The se'\ ccine dose
was administered according to the protocol, i.e. 2 months after the first dose, in th&lder adults (>65
Years, Cohort 2) included in the study. Results can thus not be compared betwee cohorts.

Results follow the same pattern than results observed in study COV1001. @ing and binding Ab
are increased post-dose 2 when compared to 1 month post-dose 1 and pre-:o r dose (second dose).

In the younger adult cohort, pre-booster dose (second dose) (Day 78 (95% CI) increases from
469 (382-576) to 1088 (817-1449) post-booster dose (second dose) (Da 6), resulting in a GMT (95%
CI) fold-increase from pre-dose 2 to 1 month post-vaccination of 2«1.8-3.0).

In the older adult cohort, pre-booster dose (second dose) (Da ®3MT (95% CI) increases from 281
(204-386) to 429 (335-550) post-booster (second dose) (D , resulting in a GMT (95% CI) fold-
increase from pre-dose 2 to 1 month post-vaccination of 1 .1£2.0).

Since the GMT values pre-boost are different between @s the magnitude of the response cannot be
compared. It is not known if the Ab levels reached 1 h post-dose 2 will be sustained and for how

long. O
<
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Th ¥ status is: “qualified”. The assay range may change as the assay becomes validated.

d26 5e10: Ad26.COV2.S 5x10 ' vp; Ad26 lell: Ad26.COV2.S 1x10"" vp.

e's en:lt]wty analysis shows the second vaccination visit and subsequent visits as the median day (ie, Days 78, 92, and 106), which were the median number of
days post dose 1 that the second vaccination was received and the actual subsequent visit dates in Cohort 1.

[GRHUMG61_SAI-C1.RTF] [VAC3I518WVAC31518COVI002'DBR_PAI_CSR_SEQUESTERED'RE_CSR\PROD\GIRHUMS61_SA1-C1.SAS] 02JUL2021, 13:17

Figure 13. SARS-CoV-2 neutralization wild type VNA — VICTORIA/1/2020 (IC50): Plot of the Actual Values
Over Time,; Sensitivity Analysis Based onActual Study Day,; Cohort 1, Per Protocol Immunogenicity Set
(Study VAC31518C0OV1002
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SARS-CoV-2 binding antibodies S ELISA (ELISA Unit (EU)/mL)
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Note: Geometric mean titers with 95% CI shown in the figure. @
The assay status is: “qualified”. The assay range may change as the assay becomes validated.
Note: Ad26 5e10: Ad26.COV2.S 5x10 " vp; Ad26 lell: Ad26.COV2.S 1x10" vp.

days post dose 1 that the second vaccination was received and the actual subsequent visi S Cofort 1.

The sensitivity analysis shows the second vaccination visit and subsequent visits as the % Days 78, 92, and 106), which were the median number of
te
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Figure 14. SARS-CoV-2 binding antibodies S ELISA ( @nit (EU)/mL): Plot of the Actual Values Over
Time; Sensitivity Analysis Based on Actual Study Day; Cohort 1, Per Protocol Immunogenicity Set (Study
VAC31518C0V1002) O

3.3.2.2. Homologous Booster Vaccinat'or&onths After Dose 1 (5%x101%vp, 5%x101°vp Dose
Level) - VOCs %

Neutralizing antibodies against the Alp bﬂnd Beta SARS-CoV-2 VOC after 2 doses of Ad26.COV2.S at
the of 5x101° vp level (56-day int ere measured in a subset (n=6) of Day 71 (ie 14 days post-
dose 2) samples from COV1001 1a and compared to the values with the reference strain.

the second vaccine dose reached a comparable level than observed for the Victoria strain following the

Ab titers are increased follow';c second vaccine dose. nAb titers against the Alpha variant following
first vaccine dose. nAb ti!stt-dose 2 against the Beta variant remained low.

Data observed 6 mon post-boost also indicate that nAb titers against different variants increased but
remained at a Ievelw r to the one obtained with the prototype.

*
3.3.2.3. Ho us Booster Vaccination 6 Months After Dose 1 (5%X101°vp, 5%x101°vp Dose

Level) - parental SARS-CoV-2 strain

In Coho@(Group 2) of study COV1001, immunogenicity of a booster dose after the primary
vacci on regimen was evaluated in healthy adults aged =18 to <55 years. Participants received
Ad 2.S at the selected dose level of 5x10%° vp as the first dose and received Ad26.COV2.S at a
level of 5x101° vp as the booster, 6 months (Day 183) after primary vaccination. Results are
available for 17 participants.

nAb results were obtained by using two different psVNA (JBDA and Monogram). Results were further
presented by using the wtVNA as these are considered the most relevant ones (Figure 15). Results were
presented for the reference strain, but no data at Day 29 post-primary vaccination were provided. It is
thus not know if the kinetic of the humoral response is similar to comparable groups of other studies.
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Data show an increase in nAb post-boost, up to Day 211 (14 days after the boost). GMT (95% CI)
increased from 436 (235-807) pre-boost to 2224 (1319-3750) at Day 211, resulting in a fold increase
of 4.4 (2.7-7.1).

SARS-CoV-2 Neut. Ab Wild Type (VICTORIA/1/2020) (IC50 titer)
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Ny e e . . e e TP = T UL
10000 2 4 {
e % @)
- . . ’ .
2 1000 oo, s
B o’ ®s ope :
o .
oy b (]
100 .I *e
. o LLt
0 <
N 20 18 17 15 Q 2 21 17
GMT =llog 436 1782 2224 = 257 285 257
Responder % 0 Y 160 160 %1 %0 8s
Baseling Day 183 Day 190 Day 211 seling Day 183 Day 190 Day 211
® Respo rQn-rcspnnacr
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[VAC3IF1IBWAC31518COVI001'DBR. ICS W CT2021'RE ICS WTVNA 080CT2021'PRODVGIRHUMG1. SAS] 190CT2021,
N 1321
Figure 15. SARS-CoV-2 neutraliza ild type VNA — VICTORIA/1/2020 (IC50): Plot of the Actual Values

Over Time; Cohort 2a; Per Prot, munogenicity Set (VAC31518C0OV1001)

Binding Ab results are availa&by using the S-ELISA from Nelexis and JBDA. Binding Ab GMT (95% CI)
increases from 798 (441) pre-boost to 3779 (2583-5529) and 5108 (3402-7669) 7 and 14 days
post-boost, respectiv&&QS o CIs post-boost are wide.

It is also important that, before the boost, at Day 183, Ab titers are not comparable between the
group of subject Z&J received the boost (5x10%° vp, 5x10%° vp) and the group of subject having
received the pl Qas second dose (5x10%° vp, placebo). GMTs (95% CI) are respectively 798 (441-
1443) and 4&9-689). So, even if a booster effect is observed post-injection of the Janssen COVID-
19 vacci ’,\ onsidered that the magnitude of the response could not be representative.

A No ority post-hoc analysis of both the nAb and binding Ab responses was performed on the 17
su #Since there was no decrease pre-boost when compared to 1 month post-dose 1, the results
ot considered relevant, even if NI was formally demonstrated. Results are thus not presented.

3.3.2.4. Homologous Booster Vaccination 6 Months After Dose 1 (5x101° vp, 5%x10° vp Dose
Level) - VOCs

Samples from a subset of Cohort 2a participants from study COV1001, who had received a 6 month
booster vaccination (n=17), were measured for neutralizing antibodies against the SARS-CoV-2 Beta,
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Gamma (P.1 lineage), Delta, and Lambda (C.37 lineage) variants by a psVNA (assay status: developed)
conducted by Janssen Bioassay Development and Automation (JBDA), prior to booster (Day 183), as
well as 7 days (Day 190) and 28 days (Day 211) after booster. Further results were presented for the
Beta strain with the partial validated psVNA of Monogram.

Overall, for all the VOCs, and increase of Ab titers is observed post-boost, as early as 7 days @ the
boost. Slight increases are observed from 7 days to 14 days post-boost. nAb levels at .‘v, were
higher for the Delta and Lambda strains, and lower for the Gamma and Beta strains. nAb | observed
at Day 211 for the variants are lower than the one observed for the parental strain. Po'@t levels for
the variants appears to be similar or higher than the pre-boost Ab level for the parental strain. However
the Ab level pre-boost for the parental strain was low (GMT and [95% CI] of 32 OD-671). The Ab
level 1 month post-dose 1 would have been more informative, but results are ailable. In addition,
as it is likely that the psVNA lacks of sensitivity, measurement with a test % equate performance

would have been preferred. 0

Binding Ab (JBDA ELISA) were also measured against the SARS—CoV—@t
samples of the 17 subjects. Results from Baseline, Day 29, Day 183,Day ™19
available. Similarly than for the nAb, binding Ab were increase po:t ost.

nd Delta variants in the
nd Day 211 samples are

[SV <))

a
0

Overall, whether these (low) Ab levels reached post-boost w anslate in clinical protection is not
known. It is not known either if these Ab levels will be main& ver time, and for how long.

3.3.2.5. Homologous Booster Vaccination 6 Mgn fter Dose 1 (5x101° vp, 1.25%10%° vp
Dose Level) - parental SARS-CoV-2 strain \

Anamnestic responses after antigen presentation@dose level of 1.25x101° vp were evaluated in the
participants of group 5 of study COV2001. T@oster dose was given 6 months post-vaccination (1
single dose, 5x101% vp). Binding Ab (S-ELISA) responses post-vaccination are available for 71 subjects,
including 43 vaccinees of 18-55 yoa and =65 yoa (n at 7 days post-boost). Neutralizing Ab were

not measured.

The low dose exposure allows eva@pn of the memory response to the S protein. It can also act as a

booster dose. O

Overall, an anamnestic req is observed, as fast as 7 days post-exposure.

In the younger adult)gp, MT (95% CI) increased from 416 (294-588) at Day 169 to 1719 (1321-
2236) at Day 176 a@ 444 (1855-3219) at Day 197.

Seven days aft Qboost, GMTs were lower in the older adult group, but tend to be similar at 28 days
post-boost, Day 469-GMT (95% CI) was 234 (136-403), Day 176-GMT (95% CI) was 687 (404-1168),
and Day NMT (95% CI) was 2048 (1290-3253). 95% ClIs are wide, reflecting the small number of
samples@ded in the analysis (n=28).

Pro ions of responders were high and similar pre-and post-boost in both age groups.
3.3.3. Impact of Neutralizing Antibodies Against Ad26 Vector

Theoretically, nAb to the Ad26 vector generated post-dose 1 may have the potential to negatively impact
responses to Ad26.COV2.S post-dose 2. Therefore, nAb to the Ad26 vector were measured in study
COV1001 (Cohort 1a; Group 1 and Group 3; i.e., 2 doses of Ad26.COV2.S at the 5x10%° vp and
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1x10!! vp dose levels, respectively, with a 56-day interval), by the Ad26 VNA at baseline and prior to
second vaccination on Day 57.

Results of 24 and 23 18-55 yoa participants that received the lower (5x101° vp) or the higher
(1x10%! vp) dose levels, respectively, were included in the analysis. Only 1 sample was positive,for Ad26
nAb at baseline whereas 100% of the samples were positive for Ad26 nAb pre-dose 2.

Correlation analysis of Ad26 neutralizing antibodies pre-dose 2 compared to SARS—CoV—Z%ﬁraIizing
antibodies post-dose 2 were calculated. Spearman r was -0.3178 and -0.2112 at Day 8 d Day 239

post-primary vaccination, respectively. {\

Since none of the samples were negative, the magnitude of the insert specific va -elicited humoral
immune responses post-dose 2 cannot be compared between Ad26 nAb positi negative samples.
i

The booster dose (second dose) of the vaccine is able to induce and increaﬂn¢ b titers, but it is not
known if the magnitude of the responses is impacted by the Ad26 nAb-induc the first vaccine dose.
The impact on binding Ab and T cell responses was not presented.

The MAH referred to further supporting data from the COV1002 study. Ad26 nAb results of 51 and 50
participants of, respectively, cohorts 1 and 2, vaccinated with the Llevel of 51010 vp, are available
as well as results of 50 and 49 participants of, respectively, coh@l and 2, vaccinated with the dose
level of 1x1011 vp. However Ad26 nAb were only measured eline and not post-dose 1. Only four
samples of cohort 1 were positive at baseline for natural . Twenty-six samples from cohort 2
were positive at baseline for natural Ad26 nAb. The corr 10y between Ad26 nAb at baseline and SARS-
CoV-2 nAb post-dose 1 was poor. The correlation a f Ad26 nAb at baseline compared to SARS-
CoV-2 nAb post-dose 2 are not considered fully relevant. The performed analyses do no assess the
impact of the Ad26 nAb-induced by the vaccine, ther by the natural infection, on the SARS-CoV-2

nAb-induced by the vaccine.

Overall, the conclusion raised at conditio M&ained unchanged. The potential impact of natural or
vaccine induced pre-existing anti—AdZGIKd.mity on immunogenicity and vaccine efficacy remains
unclear and should be further docume Q}fhis is even more important if regular boosters are needed.
Integrated results of the differe Lé’mcluded in the COVID-19 CDP, and overall for Ad26-based
vaccination, if possible, are furthenéected.

3.3.4. Correlation Be"qeen Neutralizing and Binding Antibody Responses

Correlation BetweeNutralizing Antibodies and Binding Antibodies

Correlation betwéq titers (ICsp), measured by the wtVNA, and binding Ab concentrations (EU/mL),
measured by §~§ A for the reference strain, were calculated in samples from study COV1001 (Cohorts
la and 3),all{doge levels and regimens:

. @ earman correlations for Cohort 1a are: Day 29: 0.84; Day 71: 0.92; Day 85: 0.88; and
239: 0.84

@e Spearman correlations for Cohort 3 are: Day 29: 0.71; Day 71: 0.87; Day 85: 0.92; and
Day 239: 0.84.

There is a good correlation between both assays with a Spearman correlation >0.70, independent of the
timepoint.

Several samples in Cohort 3 have a value below the LLOQ for the wtVNA assay, while the value is >LLOQ
for the ELISA on Day 239.
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The MAH also refer to the correlation results of study COV1002. The Spearman correlation for Cohort 1,
from Day 15 to Day 85, was >0.65. For Cohort 2, the Spearman correlation was >0.70.

As a consequence, the conclusion reached at initial conditional MA remained, i.e. results should be
confirmed on samples from the Phase 3 trial, including participants of various countries and with

comorbidities. Pooled analyses might be of added value. Meanwhile, both wtVNA and binding ults
are needed to characterize the vaccine-induced immune responses. @

2 4
3.3.5. Heterologous Booster Vaccination With Ad26.COV2.S 10 yp) -
parental SARS-CoV-2 strain O

3.3.5.1. Introduction &

in the US (also referred to as Mix and Match study), is evaluating mune responses in adult
participants who received a homologous or heterologous booster yaccination at least 12 weeks after
primary vaccination with an approved mRNA COVID-19 vaccine en (2 doses of Moderna-mRNA-
1273 [100 ug] or 2 doses of Pfizer/BioNTech-BNT162b2 [30 Ad26.COV2.S [1 dose 5x10%9 vp].
Interim results are published in Atmar and Lyke 2021. The resented data from the groups who
received one dose of COVID-19 Vaccine Janssen as bo@v cination. Additional data considered
relevant by the Rapporteur for this application will also ®| ussed hereafter.

N

3.3.5.2. Methods O
3.3.5.2.1. Study design Q

This is a phase 1/2, open-label clinical ffial,in individuals, 18 years of age and older, who are in good
health, have no known history of C -19 or SARS-CoV-2 infection, and meet all other eligibility
criteria. This clinical trial is designeﬁ ess the safety, reactogenicity and immunogenicity of a delayed
(>12 weeks) vaccine boost on nge of EUA-dosed COVID-19 vaccines (mRNA-1273; mRNA-
BNT162b2; or Ad26.COV2.S). @s an adaptive design and may add arms (and increase sample size)
as vaccines are awarded E and/or variant lineage spike vaccines are manufactured or become
available. Enrollment is o ing at approximately twelve domestic clinical research sites.

Phase 1/2 study DMID 21-0012, an ongoing heterologous platform boost E@conducted by NIH/NIAID

This study includes tthorts. This report includes data of Cohort 1, which is designed to provide rapid
information about tl%fety, reactogenicity, and immunogenicity of delayed boost. The report presented
by the MAH focu@nly on the groups who received one dose of COVID-19 Vaccine Janssen as booster
vaccination (g? E, 5E, 6E who received as primary vaccination COVID-19 vaccine Janssen, Spikevax
and Comirna@spectively). Cohort 2 is an adaptive cohort that is evaluating, in a prospective fashion,
the safet thogenicity and immunogenicity of EUA-dosed vaccine followed by delayed boost. Pools of
subjects e recruited to receive EUA-dosed vaccine and will be assigned, at a later date, to a delayed
bogstep/ vaccine based on availability of vaccine product, to enable rapid implementation based on
i al assessment of need. Data of Cohort 2 are not available.

eviously EUA-dosed vaccination with Janssen - Ad26.COV2.S at 5x101° vp followed by:
e Group 1E - A 100-mcg dose of mRNA-1273
e Group 4E - A 5x1019 vp dose of Ad26.COV2.S

e Group 7E - A 30-mcg dose of BNT162b2
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e Group 10E - A 100-mcg dose of mRNA-1273.211
e Group 12E - A 50-mcg dose of mRNA-1273

2. Previously EUA-dosed vaccination with Moderna - mRNA-1273 at 100 mcg for two doses followed by:
e Group 2E - A 100-mcg dose of mRNA-1273 b
e Group 5E - A 5x101% vp dose of Ad26.COV2.S @

e Group 8E - A 30-mcg dose of BNT162b2 ¢ %

e Group 13E - A 50-mcg dose of mRNA-1273 é

3. Previously EUA-dosed vaccination with Pfizer/BioNTech - mRNA-BNT162b%Q mcg for two doses

followed by: &

e Group 3E - A 100-mcg dose of mRNA-1273 0
e Group 6E - A 5x1019 vp dose of Ad26.COV2.S @
e Group 9E - A 30-mcg dose of BNT162b2 {

e Group 11E - A 100-mcg dose of mMRNA-1273.211 Q@

e Group 14E - A 50-mcg dose of mRNA-1273 Q
2

The anticipated sample size of each group is approxima@ subjects 18 through 55 years of age and
approximately 25 subjects 56 years of age and older otal of 50 subjects per group. Because of this
relatively limited sample size, analyses are descri@e and data should be interpreted with caution.

Subjects in Cohort 1 did receive a single intra ar (IM) injection of the designated delayed booster
vaccine and will be followed through 12 montﬁer vaccination. A telephone visit will occur at Day 8
and in-person follow-up visits will occur Days 15 and 29, as well as 3, 6, and 12 months after the
vaccination. Reactogenicity will be asse@at the above-mentioned visits and blood will be drawn for

immunogenicity assays. 0

Inclusion and exclusion criteria ha@ot been presented by the MAH. All participants are individuals 18
years of age and older, who ar, good health, have no reported history of COVID-19 or SARS-CoV-2
infection or monoclonal antilﬂ fusion. As described in the publication of Atmar et al., no screening
was done for past or cur vidence of SARS-CoV-2 infection, which implies that participants with
(history of) an asymptoanfection could have been enrolled in the study.

Statistical methods \ot been presented by the MAH. The publication Atmar et al. described that no
statistical comparj %etween groups were planned and the analyses of safety and immunogenicity
endpoints are4q, escriptive. The selected sample sizes of 50 per group and 25 per age stratum, allow
for 99.5% a .8% probability of observing at least one an AE with a true event rate of 10%,
respecti TN fidence intervals were not adjusted for multiplicity.

3. .5@ Endpoints

rimary endpoints of the study are IgG serum binding antibody responses to the S-2P-WA-1 (wild
type) and beta variant ( S-2P-B.1.351) antigens, as obtained from the 4-plex ECLIA V.2 assay.
Exploratory Endpoints include IgG serum binding antibody levels for two VOC: delta (S-2P-B.1.617.2)
and alpha (S-2P-B.1.1.7), with S-2P-WA-1 as control.

Endpoints related to neutralization are ID50 and ID80 neutralization titers assessed with Spike-
pseudotyped viruses. This report provides only data on neutralization titers specific to the Spike-
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pseudotyped virus SARS-CoV-2 D614G. Neutralization titers specific to the Delta and Beta variant will
be assessed, but are currently not yet provided. These data should be provided when available (refer to
annex: new recommendations introduced in this procedure).

This report only includes data of Day 1 (pre-boost) and Day 15 (14 days post-boost). During this
procedure, the MAH shared unpublished data of Day 29 nAb titers of the NIH study. 6

3.3.5.3. Results . %
3.3.5.3.1. Study participants é

The data discussed in the report provided by the MAH focusses only on @rts who received a
booster vaccination with COVID-19 vaccine Janssen after primary vaccinati ith the same vaccine,
Spikevax (Moderna) or Comirnaty (Pfizer/BioNTech) (Groups 4E, 5E ané’, respectively). In these
groups, 50, 49 and 51 participants are enrolled, respectively. @

Binding and neutralizing antibody data is available of all participan@n Day 1 and of all except one in
group 6E (prime vaccination with Comirnaty) on Day 15. @

More detailed characteristic of participants enrolled in the st%ve been described in the publication
by Atmar et al. Baseline characteristic of participants in t cofcerned groups were similar: median
age of approximately 50 years; at least 30% of each g and majority are white.

The mean interval between primary and booster vé@'gation was 17.7 weeks, 19.3 weeks and 20.6
weeks in the groups who were primary vaccin@ with COVID-19 vaccine Janssen, Spikevax and
Comirnaty, respectively.

It is stated in the publication that two partignts (one each in the group primary vaccinated with
COVID-19 vaccine Janssen and with Comirnaty) who had serologic evidence of prior SARS CoV- 2
infection and one participant (primary vacginated with Spikevax) who developed COVID-19 two days
prior to Study Day 29 were included,in the analyses. As this is only one participant in each group, the
impact on the results is considere gible.

3.3.5.3.2. Immunogenici@lts

Neutralizing Antib% 2

Prior to booster a @ration on Day 1, nAb to the D614G strain could be measured in all participants
who were prima&cinated with Spikevax; 39 out of 50 subjects vaccinated with COVID-19 vaccine
Janssen and of 51 subjects vaccinated with Comirnaty. Serum neutralization antibody titers
(ID50) agéi Qeudovirus D614G prior to booster vaccination were highest in the Spikevax group (5E:

GMT [9 : 254.91 [185.86-349.62]), followed by Comirnaty (6E: 76.63 [55.25-106.28]) and
Covl ccine Janssen (4E: 31.27 [20.13-48.57]).
On 5 after a booster with COVID-19 vaccine Janssen, nAb were increased in all groups compared

tovpaseline. All, except one participant in the homologous boost group, had detectable nAb levels. Similar
as for baseline nAb titers, after the booster vaccination, highest titers (ID50) are observed in the groups
primary vaccinated with an mRNA vaccine (Spikevax: 1578.80 [1200.37-2076.54]; Comirnaty: 894.14
[652.14-1225.94]). Homologous boosting with COVID-19 Vaccine Janssen resulted in lower titers
(129.85 [92.05-183.17]). In addition, also the fold increase in nAb titers after the boost were highest in
the group who received an mRNA vaccine as primary vaccination (Spikevax: 6.19 [95% CI: 4.49-8.54];
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Comirnaty: 12.50 fold [95% CI: 8.74-17.87]) compared to the group primed with COVID-19 vaccine
Janssen (4.15 [2.97-5.80]).

No meaningful differences are observed between the two age groups (18-55 yoa and =56 yoa) in pre-
and post-boost nAb GMTs, with 95% CIs always largely overlapping. 2

The same trend is observed for the ID80 nAb titer evaluation.

Data on neutralizing capacity of the Delta and Beta variant is currently not yet available. @
*
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Figure 16. Neutralization Antibodies Titeb§(ID50) to Pseudovirus D614G, by Group, Age Group, and
Timepoint - Groups 4E - 6E

were boosted with an mRNA vacci @ 3 months after primary vaccination with either COVID-19 Vaccine
Janssen, Spikevax or Comirnat is publication, nAb titers are presented in International Units ID50
(IU50/mL) by using a converﬁ ctor of 0.242. The data show that, in participants primary vaccinated
with COVID-19 vaccine Ja , NAb GMTs (95% CI) on Day 15 are much higher after a heterologous
boost with an mRNA vacc (Spikevax: 676.1 [517.5 - 883.3]; Comirnaty: 341.3 [239.6 - 486.3])
compared to a homologgus boost (31.42 [22.3 - 44.3]). The fold increase in nAb titers in participants
vaccinated with CO 9 vaccine Janssen as primary vaccination is much higher after heterologous
boost with an‘mmwaccine compared to a homologous boost (36- and 76-fold increase after boosting
with Comirna Spikevax, respectively). Similarly, also for participants who received an mRNA
vaccine asy r@ vaccination, boosting with an mRNA vaccine resulted in higher nAb levels compared
to boosti h COVID-19 vaccine Janssen.

Additional data of the same stud\i e)been published by Atmar et al. including data of groups who

Durin ssessment of this procedure, the MAH shared unpublished data of Day 29 nAb titers of the
NI (Table 8). Similar as on Day 15, Day 29 data show that in participants primary vaccinated

COVID-19 vaccine Janssen, nAb GMTs (IU50/mL; 95% CI) are much higher after a heterologous
boost with an mRNA vaccine ((Spikevax: 431.7 [322.6-577.6]; Comirnaty: 242.4 [189.9-309.4])
compared to a homologous boost (29.7 [22.3-39.6]). Of note, compared to Day 15, Day 29 nAb GMTs
remained stable in the COVID-19 vaccine Janssen homologous boost group, while after a heterologous
boost with an mRNA vaccine, nAb titers decreased.
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When heterologous boosting with COVID-19 Vaccine Janssen in participants primary vaccinated with an
mRNA vaccine, there is a trend for further increase in nAb by Day 29 compared to Day 15 (Spikevax:
528.4 [3831-728.9]; Comirnaty: 266.8 [196.5-362.3]). However, boosting with an mRNA vaccine results
in a decrease in nAb titers by Day 29 compared to Day 15, irrespective of the vaccine used for primary
vaccination. While there was a clear difference in nAb titers on Day 15, on Day 29, nAb GTMs ar ughly
similar (with overlapping 95% CI) after a homologous boost with an mRNA vaccine (Spik 00.0
[568.6-861.8]; Comirnaty: 306.1 [244.2-383.6]) compared to a heterologous boost wit%VID—w
vaccine Janssen after primary mRNA vaccination (Spikevax: 528.4 [383.1 - 728.9]; Comiffiaty: 266.8
[196.5-362.3]). Of note, the booster dose used for Spikevax was the double of the @rized dose in
EU. It could be that this influenced the results and that the response to a 100 ug is higher than
the response to a 50 ug booster. l@

ase 1/2 Study -

Table 8 National Institute of Allergy and Infectious Diseases (NIAID) MixNM

Pseudovirus Antibody Titers Including Day 29 (Unpublished Data shared by AH)
Group 1 2 3 4 5 6 8 9
L
Primary EUA Janssen Modema  Pfizer/BioNTech Janssen Moderna Pfizer/BioNTech Jan Moderna Pfizer/BioNTech
Immunization
Ad26.COV2-S mRNA-1273  BNT162b2 | Ad26.COV2-S mRNA-1273 BNT162b2 d26.COV2-S mRNA-1273 BNT162b2
Vaccine
5x10:0yp 100-mcg 30-meg 5x10yp 100-meg 30 | sxtonyp 100-mcg 30-mcg
Booster Moderna mRNA-1273 100-mcg Janssen Ad26.COV2-S 5x10! Pfizer/BioNTech BNT162b2 30-mcg
Pseudovirus Neutralizing Antibody Titers (International Unit 50% (IUsg)/mL)
D614G T S
Day 1 GMT (95% CI) 8.9 88.7 24.8 7.6 61.7 18.6 9.4 57.6 21.4
(6.2-12.8) | (67.7-115.9) | (18.0-34.2) (4.9-11.8) NQ) (13.4-25.7) (6.4-13.6) (45.0-73.7) {15.3-30.0)
Day 15 GMT (95% CI) 676.1 901.8 785.8 31.4 3& 216.4 343.5 693.6 437.2
(517.5-883.3)| (727.5-1117.8) | (596.4-1035.2) (22.344.3]’\;&502.5) (157.8-296.7) | (243.6-484.4) | (578.0-832.2) | (333.8572.5)
Day 29 GMT (95% Cl) 431.7 700.0 495.7 29.7 28.4 266.8 242.4 515.2 306.1
(322.6-577.6)| (568.6-861.8) | (370.4-663.4) | (22.389.6) Y (383.1-728.9) | (196.5-362.3) | (189.9-309.4) | (436.1-608.7) | (244.2-383.6)
Percentage with four- 100.0% 26.0% 100.0% 50.0 61.2% 82.0% 98.1% 94.1% 98.0%
fold rise at Day 15 (95% | (93.2%- | (73.3%-94.2%) | (92.9%-100.0%] .5-64.5%) | (46.2-74.8%) | (68.6-91.4%) | (89.7-100.0%)| (83.8-98.8%) | (89.1-99.9%)
100.0%)
[d]]
Day 15 geometric mean 75.9 10.2 31 42 6.2 12.5 36.4 12.0 20.0
fold rise (95% C1) (55.0-104.8) |  (8.0-12.8) (3.0-5.8) (4.5-8.5) (8.7-17.9) (25.0-52.9) (9.4-15.4) (14.6-27.4)

* GMT- Geometric mean titers

T CI- Confidence Intervals. The confidence intervals ha@een adjusted for multiplicity, so the intervals should not be used to infer definitive treatment effects for

"

Binding Antibodies arNalua ed on Day 15 after boosting with Ad26.COV2.S (5x10%° vp) and
boost). Antibody responses are assessed against WA-1 antigen, B.1.351

compared to Day 1
Antigen (Beta va , B.1.1.7 and B.1.617.2 (Delta Variant) (Table 9).

Binding Antibodies

L 4
All participan N detectable binding Ab to the WA-1 strain prior to booster administration on Day 1,

approxima to 21 weeks after primary vaccination, analyzed with the 4-plex ECLIA. Participants
who rec OVID-19 vaccine Janssen as primary vaccination had the lowest baseline binding Ab
GMTs .93 AU/mL) compared to participants who had an mRNA vaccine as primary vaccination.
BaSeli inding Ab titers were higher in participants vaccinated with Spikevax (70971.97 AU/mL)

ared to Comirnaty (35625.45 AU/mL). No significant differences in baseline binding Ab titers are
obsérved between the two age groups (18 - 55 yoa and =56 yoa).

An increase in binding Ab levels following a boost with COVID-19 vaccine Janssen was observed in all

groups by Day 15. Similar as for baseline binding Ab titers, after the booster vaccination, highest titers
(95% CI) are observed in the groups primary vaccinated with an mRNA vaccine (Spikevax: 336599.73
AU/mL [270353.77-419078.23]; Comirnaty: 211637.19 AU/mL [166422.09-269136.75]). Homologous

Type II variation assessment report

EMA/CHMP/695763/2021 Page 37/151



boosting with COVID-19 Vaccine Janssen resulted in lower binding Ab levels (36219.34 AU/mL
[26195.90-50078.09]. In terms of fold increase in binding Ab titers post-boost vs. pre-boost, no
meaningful differences are observed between groups (all 95% Cls are overlapping).

It was mentioned in the Immunogenicity Summary report that binding Ab responses further increased
by Day 29, reaching a 5.3 fold, 7.0 fold and 7.9 fold increase versus baseline in participants
primary vaccination with COVID-19 vaccine Janssen, Spikevax or Comirnaty, respectively. dowever,
the data were not provided.

2 4
Baseline binding Ab titers against the B.1.351 Antigen (Beta-variant) are lower ¢ ed to the
WA-1 antigen, but relative differences between the type of vaccine used as primar; ination is
similar. Participants who received COVID-19 vaccine Janssen as primary vaccin 'ﬁad the lowest
baseline binding Ab GMTs (2924.81 AU/mL) compared to participants who h@RNA vaccine as

primary vaccination. Baseline binding Ab titers were higher in participants v, ted with Spikevax
(28906.08 AU/mL) compared to Comirnaty (17257.52 AU/mL). After the bgoster vaccination, GMTs
increased to 15031.97 AU/mL (10075.70-22426.24); 138257.72 AU/ 0105.02-173608.78); and

99536.65 AU/mL (77764.17-127405.01), respectively. The same trend is*followed as for binding Ab
titers against the WA-1 antigen.

Baseline antibody titers to the Delta and Alpha variants, an @with the 10-plex ECLIA assay, are
lower compared to the WA-1 antigen. After boosting with C vaccine Janssen, GMT increased,
reaching the highest Ab levels against both variants in thedgrotp who received Spikevax as primary
vaccination, followed by the group who received Comirr@ and Ab levels were lowest in the
homologous booster group.

Overall, for all the variants, no meaningful differe@ are observed between the two age groups (18 -
55 yoa and =56 yoa) in pre- and post-boost b@ Ab GMTs, with 95% ClIs always largely
overlapping.

The publication of Atmar et al. (see abo ﬁd} includes data on binding Ab in the groups who were
boosted with an mRNA vaccine after psi vaccination with either of the 3 vaccines. Neutralizing Ab
titers are presented in Binding Antib nits (BAU)/mL, instead of IU50/mL, by using a conversion
factor of 0.009. In participants pri n@ vaccinated with COVID-19 vaccine Janssen, binding Ab GMTs
(95% CI) to WA-1 antigen on are much higher after a heterologous boost with an mRNA
vaccine (Spikevax: 3203.1 5@9499.5 - 4104.9]; Comirnaty: 2549.5 BAU/mL [2038.1 -
3189.3]) compared to a h ous boost (326.0 BAU/mL [235.8 - 450.7]). Similarly, also for
participants who received RNA vaccine as primary vaccination, boosting with an mRNA vaccine
results in much higher Binding Ab levels compared to boosting with COVID-19 vaccine Janssen. This is
not only the case fo@WA—l antigen, but also for B.1617.2 (Delta).

&
<@
KX
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Table 9 Variants of Concern: IgG Serum Binding Antibody Response to S-2P-B.1.617.2 (Delta Variant)

by FFP 10-plex ECLIA. Results are reported as Area Under Curve (AUC)

Primary Janssen (N=52) Spikevax (N=50) Comirnaty (N=50)
Boost Spikevax (N=52) Spikevax (N=50) Spikevax (N=50)
Delta (B.1.617.2) GMT (95% Cl)
Day 1 (Pre-boost) 1429.94 15172.76 7696.02
(1118.13-1828.70) (12772.45-18024.15) (6085.21-9733.22) ‘ Z l
Day 15 40907.72 50557.92 48494.17
(37505.30-44618.81) (48214.00-53015.79) (44985.03-5&@.

Primary
Boost

Janssen (N=53)
Comirnaty (N=50)

Spikevax (N=51)
Comirnaty (N=48)

Delta (B.1.617.2)

GMT (95% CI)

Day 1 (Pre-boost)

1845.42
(1385.10-2458.72)

12196.16
(10499.06-14167.57)

v
6454.35

Day 15

35446.38
(31962.21-39310.35)

Q;,zs7.39-787s.87)
39405.78

45451.87
(43014.66-48027.17) @ (36050.51-43073.32)

NS

3.4. Discussion @

Results from several studies were included as key data to %f the proposed homologous booster
Variation: the First-in-human trial COV1001, Phase 1 a udies COV1002 and COV2001 and the
Phase 3 trial COV3009.

e Study COV1001 is an ongoing randomized, double-blind, placebo-controlled, Phase 1/2a
multicenter FIH dose selection study con@d in adults aged 18 to 55 years and aged 65
years or older in Belgium and in the U$. study also includes evaluation of a single booster
vaccination. @

e Study COV1002 is a randomized uble-blind, placebo-controlled, Phase 1 trial in adults aged
20 to 55 years and 65 years or @. Two dose levels were tested in a 2-dose schedule in

Japan.

e Study COV2001 is an ong@domized, double-blind, placebo-controlled, multicenter
Phase 2a study conducted ermany, the Netherlands and Spain. Healthy adolescents (12 to
17 yoa), adults aged @ 5 years, and adults aged 65 years and older were enrolled.
Immunogenicity of .COV2.S in 1- and 2-dose vaccination regimen is evaluated across a
range of dose lev d vaccination intervals. The primary vaccination is followed by a single
low-dose imn&iz'ati after 4 months (2-dose regimen) or 6 months (single-dose regimen) to

assess the i e memory.

e Study C(@ is a randomized, double-blind, placebo-controlled, multi-country trial Phase 3
e

study ¢ ss the efficacy, safety and immunogenicity of a two-dose Ad26.COV2.S, given 56
days @part, for the prevention of SARS-CoV-2-mediated COVID-19 in adults aged 18 years and
0 \ mplete immunogenicity results of COV3009, including a higher number of samples, as
as longer-term timepoints (e.g. 6-months post-dose 2), are expected to be available for
assessment in Q2 2022.

m the dedicated booster study conducted by the MAH (COV2008) are not not yet available.
This,study is ongoing and is assessing the immune responses following administration of a boost with
the COVID-19 Vaccine Janssen in individuals vaccinated at least 6 months before with a single dose of
the COVID-19 Vaccine Janssen or with 2 doses of the Pfizer vaccine, Comirnaty. Results of the primary
analysis of COV2008 are expected to be available by February/March 2022. However, preliminary
results from the study COV2008 were submitted during the procedure. See below ‘Immune responses

Type II variation assessment report

EMA/CHMP/695763/2021 Page 39/151



following 1 dose of the COVID-19 Vaccine Janssen in subjects primary vaccinated with mRNA vaccines’.
Data on the durability of the immune responses from the COV3001 are not submitted yet.

Study results from the Phase 1/2 study DMID 21-0012, an ongoing heterologous platform boost
study conducted by NIH/NIAID in the US (also referred to as Mix and Match study, published ig Atmar
and Lyke 2021) were also included and supports this variation. The MAH presented data fromh
groups who received one dose of COVID-19 Vaccine Janssen as booster vaccination. Additi

(published in Atmar et al.) considered relevant are also discussed in the assessment. Q

ta

L 4
With the exception of study COV3009, the methods of the above-mentioned studies @a ready
assessed at initial conditional MA. Please refer to the efficacy section for the COV3@ ethods.

Thus, the data package consists of data from different studies, each including ailimited number of
vaccinated subjects and that vary by timepoints (higher number of subje 29 than at Day 169

cts
for example). 0

Long-term immunogenicity results following a single dose of Ad26.COV2%&fat the 5x10%° vp dose level
was submitted to support the need for booster. The effect of a second/booster dose, given at 2, 3 and
6 months after primary vaccination (at 5x10%° vp or 1.25 x1010 @ose levels) were evaluated in

different studies. COV2001 is the only study where immune S
be compared between a 2- or 3-month time-interval since@

es after booster vaccination can
vaccination, within groups of the
same age range.

For most of the studies, neutralizing and binding Ab k&*@sare available, overall and by age category
(younger adults of 18/20-55/59 yoa and older ad of =60/65 yoa). Limited data on the
characterization of functional Ab (ADCP) and o cmar immune responses are presented for study
COV1001. b

Most of the results are for the original V'?gxstrain. Limited results are presented for the variants of
concern (VOC). There are no data fo$ Ita or Mu variant.

The immunogenicity analyses are @ iptive and were performed on the per protocol immunogenicity
(PPI) population (i.e. all rando 6- and vaccinated participants for whom immunogenicity data are
available), unless specified oﬁ se. Sensitivity analyses, based on the Full Analysis Set (FAS) (all
randomized participants w, eived at least 1 dose of study vaccine), were performed for Cohort 3
of study COV1001 and of ort 1 of study COV1002. This is because, due to a pause implemented
across studies in the A@826.COV2.S clinical development program, blood draw for immunogenicity and

vaccination were d , for approximately 1 month, for the majority of COV1001 Cohort 3 (=65 yoa)
participants and 1002 Cohort 1 (20-55 yoa) participants. Blood draw and vaccination occurred

@

t

Results can thusnot be compared between both the younger adult and the older adult cohorts of each
study be Xof the difference of the time interval between doses. Similarly, no comparison of the
results éed post-dose 2 either at 2 or 3 months post-dose 1 can be made since the age groups
were @omparable between schedule.

according to EN tocol for COV1001 Cohort 1a (18-55 yoa) and COV1002 Cohort 2 (265 yoa).

Most of the nAb and binding Ab results presented for the parental strain were obtained by using the
qualified wtVNA from PHE and the validated S-ELISA from Nelexis. Performance of both assays was
assessed at initial conditional MA. Results obtained with the validated psVNA from Monogram were also
presented but correlation with the wtVNA was low to moderate (limited n of samples include in the
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analysis). Results presented for the variants were obtained by using a developed psVNA by JBDA
and/or a partly validated psVNA from Monogram. Both assays seem to lack sensitivity. Some results
obtained with a S-ELISA developed by JBDA were also presented. ADCP and CMI data were obtained
by using the same assays than those assessed at initial conditional MA.

Study DMID 21-0012 results were obtained by using a validated psVNA from Duke nAb LAb a or
10-plex ECLIA assay at final stage of validation and fit-for-purpose, respectively, for the m@ement
of binding Ab specific to the parental strains or variants. N %

A number of recommendations related to the immunologocial assays are introduced.i is procedure
(refer to Annex).

Participant information &

COV1002 (N=125) and COV2001 (N=582) have been assessed at ti @ conditional MA. Since then,
no additional subjects have been enrolled in these trials. There werﬂs relevant differences in baseline
or demographic characteristics between the vaccine groups, incl lacebo, in any of the
studies/cohorts. Analyses presented in the variation include d@ elected groups of each study.

C

Participant information for the studies COV1001 Cohort 1a (N=377) ani rt 3 (N=403);

In COV3009, in total 31,300 participants were randomize@ cinated in in the ‘Ad26 5x101°,
Ad26 5x101% arm (N=15,708) or to the ‘placebo, place (N=15,592) in the double-blind phase.
See efficacy assessment for further details. Whether ence of differences are also applicable to
the immunogenicity data set analyzed is not mentioned.In the current application, immunogenicity
data of study COV3009 are available for a Iimited@'lber subjects of the immunogenicity subset. It is
expected that baseline or demographic charac@ics for the immunogenicity subset will be presented
when immunogenicity data are available for the'whole immunogenicity subset.

In the Mix and Match study, baseline «Qa'pcteristics of participants in the 3 concerned groups
(booster vaccination with COVID-19 yac@ine Janssen after primary vaccination with the same vaccine,
edian age of approximately 50 years; at least 30% of each

ean interval between primary and booster vaccination was 17.7
in the groups who were primary vaccinated with COVID-19 vaccine
y, respectively.

Spikevax or Comirnaty) were simi
gender; and majority are white
weeks, 19.3 weeks and 20.6 ;

Janssen, Spikevax and Comni
Results \ Q
Immune resgons@’llowinq 1 single dose of the COVID-19 Vaccine Janssen

Original SARSOQogz strain

The mai a\ the durability of neutralizing and binding Ab responses against the original SARS-
CoV-2 st p to at least 6 months after 1 single dose of the COVID-19 Vaccine Janssen (5x1010 vp
dose | re available from studies COV2001 (Group 5, up to 6 months) and COV1001 (Group 2

fo ohort 1a and Cohort 3, up to 8-9 months).
2001 nAb data are available for 33 vaccinees, including 20 subjects of 18-55 yoa and 13 of 265

yoa.’Binding Ab results are available for 73 subjects, including 44 vaccinees of 18-55 yoa and 29 of
265 yoa. COV1001 nAb data are available for 41 subjects, including 22 vaccinees of 18-55 yoa and
19 of 265 yoa. Binding Ab results are available for 135 subjects, including 68 vaccinees of 18-55 yoa
and 67 of =65 yoa.
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Data up to 6 months are also available from 17 subjects of COV1001 Cohort 2a. Humoral and cellular
immune responses up to 8 months post-vaccination are also available for 5 subjects of COV1001
Cohort 1b.

Based on the main data from both studies COV1001 and COV2001, which is limited, the hu al
immune responses induced following the administration of 1 single dose of the COVID-19 Vac%
Janssen appears to be sustained up to at least 6 months. There is no clear decrease over ti@A
minor, and not systematic, trend for decreased Ab levels is observed at the later timepoi 6 or 8-9
months post-vaccination) when compared to earlier timepoints (1 or 2 months post-vacgipation). 95%
CIs always overlapped. Based on available data, it is not possible to conclude if th servations
suggest the start of a waning of humoral immune responses or are only due to va@ity inherent to
the limited sample.

Limited data from Cohort 1b and Cohort 2a of study COV1001 also suggest lg"(or even increase of)
immune responses over time post-vaccination up to 6 months.

It is not known if the Ab levels will decrease or will be maintained after months post-vaccination
with 1 single dose of the COVID-19 Vaccine Janssen, and if this wiliQpact the clinical protection.

Of note, the T cell responses appear to be sustained over time I@Jj on very limited number of
subjects of Cohort 1b).

SARS-CoV-2 Variants Q

Few samples from 18-55 yoa adults in Cohort 1a (né\ Cohort 1b (n=4) of COV1001 were tested
for the presence of nAb against VOC.

Overall, data suggest that the nAb induced by Q dose of COVID-19 Vaccine Janssen have less
neutralizing capacity against the Delta and the\Beta variants compared to the original strain and the
Alpha strain. nAb could still be detectableKSImonths post-vaccination, but not in all samples.

As for the parental strain, it is not kno$ﬁ'y/v the Ab titers will evolve over time after 8 months.

Immune responses following ‘ thg es of the COVID-19 Vaccine Janssen

Original SARS-CoV-2 strain {

Data available \Q

Data on homologou@ster vaccination 2, 3 or 6 months after dose 1 (with the dose level of 5x101°
vp or 1.25 xlggre available from studies COV1001 (Cohort 1a and Cohort 3, 2 and 3 month-
interval betw es, respectively; Cohort 2a, 6 month-interval between doses), COV1002 (Cohorts
1and 2, &al'éﬁnonth-interval between doses, respectively), COV2001 (Groups 1 and 9, 2 and 3
month-in N between doses, respectively; Group 5, booster dose (second dose) of 1.25 x101° vp)
and C 9 (2 month-interval between doses).

1001, nAb results up to 6 months post-dose 2, when given at 2 or 3 months post-dose 1, are
aVvailable for 24 participants of 18-55 yoa (Cohort 1a) and 21 participants of 65 yoa or older (Cohort
3). Binding Ab results post-dose 2 are available for 70 participants of Cohort 1a and 71 participants of
Cohort 3. nAb and binding Ab results are also available for 17 subjects of 18-55 yoa (Cohort 2a) up to
1 month post-dose 2 that was given 6 months after the first dose.

nAb and binding Ab results are available for 43 younger adults and for 48 older adults of study
COV1002 up to 1 month post-dose 2.
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Post-dose 2 immunogenicity data (up to 1 month post-dose 2) of study COV2001 are available for 75
(45 subjects of 18-55 yoa and 30 subjects of 265 yoa) and 127 (79 subjects of 18-55 yoa and 48
subjects of =65 yoa) subjects for nAb and binding Ab, respectively. Among the 75 participants for
whom nAb data are available 38 and 37 received the booster dose (second dose) 56 or 84 days after
the first dose, respectively. Among the 127 participants for whom binding Ab data are availabl 0
and 47 received the booster dose (second dose) 56 or 84 days after the first dose, respectiv.
Binding Ab results at 6 months post-dose 1 were also available for 50 and 27 younger adul older
adult subjects, respectively. .
Anamnestic responses after antigen presentation at a dose level of 1.25x1010 vp wer & uated in the
participants of Group 5 of study COV2001. Binding Ab responses post-boost up to th are
available for 71 subjects, including 43 vaccinees of 18-55 yoa and 28 of =65 yo G
N

Finally, post-dose 2 binding Ab data (up to 14 days post-dose 2) of study C*K 9 are available for
17 and 15 vaccinated subjects of 18-59 yoa, without and with comorbidities'wespectively, and for 24
and 22 vaccinated subjects of 60+ yoa, without and with comorbidities tively.

Humoral Immune responses up to 1 month post-dose 2

Overall, a second vaccine dose of Ad26.COV2.S, given at 2, 3 or Sﬂths post-primary vaccination,
induces an increase in nAb and binding Ab titers, when comp pre-boost values, both in younger
and older adults. GMTs increase, ranging from 1.5 to 4.4 fol b and from 2.5 to 5.8 fold for
binding Ab, between pre-boost and 1 month post-boost. é

nAb data of study COV2001 suggest a slightly add \@ of giving the booster dose (second dose)
3 months, instead of 2 months, after the first dose. GMT™end to be higher at 1 month post-boost when
given at 3 months versus 2 months post-primary ination. This was true for both the younger and

the older adults. Q
Limited COV1001 data obtained when th%f)dost r dose (second dose) is given at 6 months post-dose
1 show an increase in nAb. GMT at 7 da(} -boost are higher than those observed in study

COV2001, for the same age group.
N

As for the nAb results, binding Ab f study COV2001 suggest a slightly added value of giving
the booster dose (second dose) ths, instead of 2 months, after the first dose. This was true for
both the younger and the old @ Its. Of note, when the booster dose (second dose) was given 2
months after the first dose, a'similar GMT fold-increase pre- to 14 days post- dose 2 was observed in
study COV3009 when co ed to study COV2001.

The available data are hegt suitable to conclude on potential differences between the 2- and 3-months
interval between pr!@y and booster dose, as GMTs were not systematically in the same range when
same populatign range, comorbidity status) vaccinated with the same time interval between
doses, were ¢ ed across studies. Responses were also variable between age subgroups when the
booster dase ond dose) was given at the same interval post-primary vaccination.

When thster dose is given 6 months post-dose 1, GMTs observed 14 days after vaccination in
youn dults were higher than those observed when the boost is given 2 or 3 months post-dose 1.

although there is a trend for higher Ab GMTs post-boost with longer interval between doses, it
is sidered that no conclusion can be drawn since these observations are based on too limited data.

In addition, whether the differences observed post-boost GMTs between age groups in study COV2001,
and across studies, is due to the presence of comorbidities, higher or lower Ab GMT values pre-dose 2

or to the limited sample size cannot be concluded. These should be confirmed when the complete data
of studies COV3009 and COV2008 will be available.
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Humoral immune responses up to 6 to 8 month post-dose 2

Both nAb and binding Ab results of studies COV1001 and COV2001 indicate that the Ab levels
reached post-dose 2, when given at 2 or 3 months interval between doses, decline over time. Axwo-
fold decrease was observed from 1 to 4 or 6 months post-dose 2. GMTs at 4 or 6 months po e 2
were still higher than at 1 month post-dose 1.

Functional Antibody Characterization up to 1 month post-dose 2 M

The proportion of samples with detectable functional Ab (i.e. other than nAb and % suggested
role in viral clearance in vivo), as well as the median of response, tend to incre pre- to post-

dose 2 in both younger (Cohort 1a, n=72) and older (Cohort 3, n=73) adults E tudy COV1001.

Phagocytic score GMs (95% CI) observed 1 month post-dose 2 were similar th cohorts, i.e.
whatever the age of the participants and the time interval between doses 3 months).
Cellular immune response up to 1 month post-dose 2 @

Specific CD4 and CD8 T cell responses were analyzed for 39 and 4&articipants of COV1001 Cohort
1a and Cohort 3, respectively. Data observed on this limited sa e/size indicates that the second

vaccine dose does not induce an increase in the CD4 and CD cell responses in younger adults.
The proportion of older subjects with detectable CD4 or C sponses was slightly increased, but
the median of response in positive samples remained simi s pre-dose 2.

SARS-CoV-2 Variants \

Very limited humoral data are available for the Al and Beta variants (n=6) 14 days post-dose 2,
given 2 months post-dose 1. Ab titers against iafits increased following the second vaccine dose.

nAb titers against the Alpha variant following tffe,second vaccine dose reached a comparable level as
observed for the Victoria strain following first vaccine dose. nAb titers post-dose 2 against the Beta
variant remained low. There are no datalfor)the Delta variant, which is currently the dominant

circulating variant in EU. 0

The neutralizing capacity of the A ced by a booster dose, given 6 months after the first dose, was
also measured in the samples (Q subjects included in the Cohort 2a of the COV1001 study. nAb
titers to the Gamma, Delta, g mbda variants were measured by a developed, non-qualified, psVNA
(JBDA). Data were also ob, for the Beta variant on the same samples with a partially validated
psVNA (Monogram). It is li that both the psVNAs lack of sensitivity. Measurement with a test with
adequate performanc&d correlated with the wtVNA, would have been preferred.

Overall, for all th , an increase of Ab titers is observed post-boost, as early as 7 days after the
boost. nAb le served 1 month post-boost for the variants are lower than for the parental strain.
However, post-bodst Ab levels for the variants appear to be similar or higher than pre-boost Ab levels

for the re train. Noteworthy, the pre-boost Ab level for the parental strain was low, and the
GMT obs at 1 month post-primary vaccination was <LOD with the psVNA (JBDA), which add
limita r interpreting the results. The Ab levels 1 month post-dose 1 are not available, with the

exception of Ab levels for the Beta variant measured with the psVNA of Monogram.

Limitations for interpreting the data following 2 doses of the COVID-19 Vaccine Janssen

There are no results from a dedicated booster study COV2008, the study is ongoing.
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The humoral immune responses elicited by a booster dose were investigated before immunogenicity
started to wane.

Results are from different studies, always with limited sample size, in particular for nAb (even no data

from study COV3009). t

Most of the results are for the original Victoria strain. Limited data are available for the var@ of
concern. There are no Ab data for the Delta variant when the booster dose (second dqse%iven at 2
months post-dose 1. Only limited data are available when the booster dose (second d g&), given with
a 6 month-interval and several limitations have to be considered. First of all, data .generated by a
developed (non-qualified) psVNA that seems to lack sensitivity. In addition, immur@sponses for
these subjects do not follow the same kinetics up to 6 months post-dose 1 co@d to other studies.

X

A post-hoc non-inferiority analysis was performed on 17 subjects that rec@a boost 6 months after
the primary vaccination. Since pre-boost Ab levels were not declined c?ﬁ d to 1 month post-dose
1, this analysis is not considered relevant.

Data over a follow-up period of more than 1 month post-dose 2 S’rited. A 2-fold decline of Ab

titers is observed at 4-6 months post-dose 2 when the boost en with a 2 or 3 month interval,
while there is no decline in Ab titers post-dose 1. Whether 8 will continue to decline over time is
not known. There are no long-term data when a boost is n 6 months post-dose 1.

COV2001 is the only study that allows comparison o%@rent time-interval (2 vs 3 months) between
groups of the same age range. Data for the boos months post-primary vaccination are limited.
Overall, data are too limited to firmly conclud(ié optimal time interval between doses.

CMI data are very limited and from 1 study’only.

The potential impact of vaccine-induc g!(-AdZG immunity on immunogenicity remains unclear and
should be further documented. Trz ave its importance if regular boosters are needed.

There are no established immu@ relate of protection, although it is recognized that Ab are

associated with protection.

IIowzm 1 dose of the COVID-19 Vaccine Janssen in subjects primary

Overall, data 3®ix-and-Match study (DMID 21-0012) indicate that neutralizing and binding
Ab levels ipcrigasg after homologous and heterologous (primary vaccination with Comirnaty or

Spikeva M er vaccination with COVID-19 vaccine Janssen. Although the study was not designed to
make co isons across vaccines and strategies, the data indicate the homologous regimen with
COVI[@vaccine Janssen induces the lowest Ab response. Heterologous boosting with COVID-19

va anssen after primary vaccination with an mRNA vaccine induces lower Ab levels compared to
homologous boosting with an mRNA vaccine on Day 15. However, by Day 29, nAb titers are roughly
similar in those groups, as nAb titers tend to further increase after heterologous boosting with COVID-
19 vaccine Janssen, while nAb titers decrease by Day 29 after homologous mRNA vaccination.

These data are in line with the publication of Sablerolles et al. (not peer reviewed) describing results of
the SWITCH trial in The Netherlands. In this study, healthcare workers who received COVID-19 vaccine
Janssen as primary vaccination, were administered a homologous boost or heterologous boost with an
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mRNA vaccine (Comirnaty or Spikevax) with an interval of approximately 3 months. On Day 29, Ab
levels after a heterologous booster were increased to higher levels when compared to homologous
booster with COVID-19 Vaccine Janssen. Limited data of an observational study in 55 subjects also
support these finding, as they show an expanded breath of humoral and cellular immunity after
heterologous JJ/BNT vaccination vs. homologous 1J vaccination (Huat NKK et al.). Results on
heterologous priming with the other adenovirus based vaccine, Vaxzevria, support the abov gs.
The COM-COV trial, published by Liu et al., indicates that heterologous priming with one d

Comirnaty followed by one dose of Vaxzevria induces much lower Ab responses compar@
homologous priming with Comirnaty. Finally, the MAH shared non-peer reviewed resgq',ﬁ' cluding
preliminary data of the study COV2008, with the Rapporteur (Tan et al.). Individu imary
vaccinated with Comirnaty, who received a homologous booster dose with Comi mfter 6 months,
had much higher Ab levels (neutralizing and binding) two weeks after the boo mpared to
individuals who received a heterologous booster with Ad26.COV2.S. Howev 4 weeks after a
booster, Ab titers decreased in the Comirnaty booster group while Ab titers, further increased in the
Ad26.COV2.S booster group, resulting in similar Ab levels in both grou@ note, the number of
subjects included are very limited, in particular at week 4. These findings*Seem to be in line with data
of the COV-BOOST study, published very recently (Munro et al.). &BOOST study is a multicenter,
randomized, controlled, phase 2 trial of a third dose booster vac@on against COVID-19.
Participants enrolled were 30 years and older, and were at le days post two doses of Vaxzevria
or at least 84 days post two doses of Comirnaty primary C -19 immunization course, with no
history of laboratory-confirmed SARS-CoV-2 infection. Wi each site group, participants were
randomly assigned to an experimental vaccine or co ﬁcluding Comirnaty and COVID-19 vaccine
Janssen. Roughly similar nAb titers are measured 28%5 after a boost with Comrinaty or COVID-19
vaccine Janssen, 10-12 weeks after primary vacc@)n with Comirnaty, both against Wild-Type SARS-
CoV-2 and the Delta variant. Binding Ab titers t the WT virus are higher after homologous
boosting with Comirnaty. Kinetics of the bindir% response differ between booster vaccines, with
high Ab titers being already observed as %as 7 days post-boost with Comirnaty, whereas an
increase of Ab titers is observed betweefl day 7 and day 28 post-boost with COVID-19 vaccine

Janssen. 0

The clinical relevance of the incr. neutralizing and binding Ab titers after a booster with COVID-
19 vaccine Janssen is unknOV( I data are not available yet.

As only short term data anilable on heterologous boosting, long-term protection and
immunological mem are ctrrently unknown.

CONCLUSION &
.

Based on limi Nta, it can be concluded that, after a single dose of COVID-19 Vaccine Janssen,
there is 6&vidence of waning of immunity up to at least 6 months. It is not known how the
immuneo ses will evolve over time and the impact on clinical protection.
M e results are for the original Victoria strain. A booster dose (second dose) of COVID-19

jine Janssen, given at 2, 3 or 6 months post-primary vaccination, induces an increase in both
nedtralizing and binding Ab, when compared to pre-boost values, in both young and older adults. GMTs
increase, ranging from 1.5 to 4.4 fold for nAb and from 2.5 to 5.8 fold for binding Ab, between pre-
boost and 1 month post-boost. Functional Ab against the original strain, other than nAb and with a

suggested role in viral clearance in vivo, tend to increase post-dose 2. CMI data are limited and do not
suggest an increase in the CD4 and CD8 Th1 responses with a booster dose (second dose).
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Limited data post-dose 2, when given at 2 months after the first dose, are available for the VOC (Alpha
and Beta). The data suggest an increase in nAb. nAb levels observed 1 month post-boost for the
variants are lower than for the parental strain at the same timepoint. There are no Ab data for the
Delta variant when the booster dose (second dose) is given at 2 months post-dose 1. Only limited data
are available when the booster dose (second dose) is given with a 6 month-interval (for the B%
Gamma, Delta, Lambda variants), with several limitations for interpreting the data.

There are no Ab data in elderly who received a boost at 6 months post-primary vaccirLat@

Data over a longer period of time than 1 month post-dose 2 are limited. A 2-fold d & of Ab titers is
observed at 4-6 months post-dose 2. Whether Ab titers will continue to decline ov@ne is not known.

Data are too limited to conclude on the optimal time interval between doses&l

Data indicate the homologous regimen with COVID-19 vaccine Janssen j s lower Ab responses
compared to heterologous boosting with an mRNA vaccine.

Current evidence suggest that heterologous boosting with COVID-19 vaccine Janssen after primary
vaccination with an mRNA vaccine induces lower Ab levels compé homologous boosting with an
mRNA vaccine after 14-days, while after 1 month, neutralizin ib0dy titers are roughly similar
between both regimens. Q

There are no established immune correlate of protectio %gh it is recognized that Ab are
associated with protection. \

Please, refer to the published EMA and ECDC rec ndation on heterologous vaccination courses
against COVID-19 and the SmPC for additiona@rmation.

Xo

4. Clinical Efficacy asp gﬂ

In the context of this booster dos@;ond dose) variation, key data that support the variation for the
booster dose (second dose) var@tiof are the immunogenicity and safety data. Efficacy data is
supportive of the variation.

Preliminary efficacy result@to the end of the double-blind phase, which corresponds to the final
analyses, have been vided'for the Pivotal Phase 3 study COV3001. COV3001 (ENSEMBLEL1) is the
pivotal efficacy trial assessed a single dose schedule and supported the MA. The results are over
an approximatel ths median FU period. Only TLRs are available for this final analysis of the

double-blind p?ﬁ

Prelimin y cy results up to the end of the double-blind phase have been provided also for the
Pivotal PéB study COV3009. COV3009 (ENSEMBLE?2) is the pivotal efficacy trial which assesses a
two d@c edule. The data correspond to the primary analysis of the trial, which is also the final

1S*0f the double blind phase. Only Top line results (TLRs) are available, and genomic analyses
complete (68% sequencing).

an
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4.1. Design

Design of study COV3001

The design of COV3001 was assessed as part of the conditional MA.

COV3001 is a randomized, double-blind, placebo-controlled, Phase 3 study performed in a(®218
years of age. The study was conducted in the US, several Latin American countries (Arge@, Brazil,
Chile, Peru, Mexico, Colombia), and South Africa. Participants were randomized in par.all iaa 1:1 ratio

to receive Ad26.COV2.S at a dose level of 5x101° vp or placebo intramuscularly. Partici with stable
medical conditions were allowed to participate in the study, but those with an abn function of the
immune system resulting from a clinical conditions or drugs were excluded. The t sample size for

the study was approximately 40,000 participants. Randomization was stratifie%&e, age group (=18-
<60 yoa vs 260 yoa), and absence/presence of comorbidities that are or % e associated with an
increased risk of progression to severe COVID-19. 0

Following Emergency Use Authorization (EUA) in the US (on Februa , 2021), the Ad26.COV2.S
vaccine was offered to participants who initially received plagebo. Therefore, participants and
investigators were unblinded. The crossover resulted in loss lacebo-controlled follow up. All
participants were encouraged to remain in the study, continue to be followed for
efficacy/effectiveness, safety and immunogenicity as orig planned for up to 2 years post-
vaccination.

The primary objective of study COV3001 is to evaluate @fﬁcacy of Ad26.COV2.S in the prevention of
molecularly confirmed, moderate to severe/criticZNQVID-lQ (with onset at least 14 days post-
vaccination and with onset at least 28 days post- ination as co-primary endpoints), as compared to
placebo, in SARS-CoV-2 seronegative adults. T gndary objectives include the evaluation of efficacy
in the prevention of molecularly confirmed: (i)'Qere/critical COVID-19, (ii) mild COVID-19, (iii) COVID-
19 as defined by the US CDC (FDA) harmo&eg case definition, (iv) all symptomatic COVID-19 (meeting
the mild, moderate or severe/critical CO@ case definition), in SARS-CoV-2 seronegative adults, (v)
COVID-19 requiring medical interventfep™In addition, the evaluation of the effect of Ad26.COV2.S on
the occurrence of confirmed asym \&c/undetected infections with SARS-CoV-2 (using SARS-CoV-2
N protein seroconversion) was pa he secondary objectives.

The case definition of modera Q/ID-lQ includes two sets of criteria using a combination of symptoms
and signs. The MAH used a lex composite definition of moderate COVID-19, of unclear added value.
Cases that would be con d mild disease by other case definitions (i.e. only including symptoms
compatible with COVIBg19 but without signs of LRT involvement) can meet the protocol definition of

moderate disease. @

The definition foriseVere/critical COVID-19 is in line with the definition of severe COVID-19 in the FDA
guidance on Nopment and Licensure of Vaccines to Prevent COVID-19 (June 2020). All potential
severe/criti QVID—B cases were adjudicated in a blinded manner by the Clinical Severity
Adjudicab mmittee (CSAC).

rimary endpoints consist in a combination of moderate COVID-19 and severe/critical COVID-
moderate COVID-19 itself is a composite endpoint. It is not in line with the guidance ‘EMA
iIderations on COVID-19 vaccine approval’ which recommends using ‘laboratory-confirmed COVID-
19 disease of any severity’ as the primary endpoint. In practice, the classification of the cases was very
similar when using the primary endpoint case definition or the case definition of ‘all symptomatic COVID-
19 cases’, or the CDC/FDA harmonized case definition.
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Design of study COV3009

COV3009 is a randomized, double-blind, placebo-controlled phase 3 study. The design and endpoints
are similar to the COV3001 trial.

The study was conducted in Europe and the US mainly, which is different from COV3001 tha luded
no European site and was mainly in the US and South America.

Participants were randomized in a 1:1 ratio to receive 2 doses of Ad26.COV2.S at a doseé&ﬁ 5x1010
vp 56 days apart or placebo intramuscularly. '\

The sample size calculation for this trial was driven by the primary analysis which o demonstrate
VE>30% with the per protocol population. The definition of events was predefin aGrst occurrence of
molecularly confirmed, moderate to severe/critical COVID-19 in the PP popula% least 14 days after
the 2nd vaccination (Day 71) with study vaccine. The target sample size for &Wdy was approximately
30,000 participants (=15.000 patients per group) and 104 overall events fég the per protocol population.

No interim analysis was planned to prematurely stop the trial for overw%ing efficacy.

A graphical approach (Bretz et al, 2009) was planned to handle mﬂ%licity along the primary endpoint
and the secondary confirmatory endpoints. The primary end@, and the 3 following secondary

endpoints covered by the multiplicity rules were significant: n of disease endpoint, all SARS-CoV-
2 infections, and severe events; the asymptomatic infectio e need for medical intervention were
not, therefore, any additional endpoint is not further co by the multiplicity strategy.

For both studies, participants are included in the anabﬁ f the double-blind phase but are censored at
the day of unblinding, the day of administration nother authorized/approved COVID-19 vaccine (if
any, including Ad26.COV2.S if received outside om study), the date of study discontinuation or the
last available date (datalock point), whicheve@rred first.

Events that occurred after receipt of anot OVID-19 vaccine (including the Ad26.COV2.S if received
outside of the study) are tabulated sepdrately. Placebo recipients crossed-over to the Janssen COVID-
19 vaccine (as part of the study) we@aluated in the placebo group for the time they were exposed
under placebo injection and eva in the vaccine group for the time post Janssen COVID-19
vaccination.

4.2. Results Q

2

The primary a is of COV3001 was performed when the 2-month median follow-up timepoint was
reached (Qat tl;x cut-off date: 22 January 2021). The primary analyses results are discussed in the
conditio Mreport. The MAH now presents the final analysis results of the double blind phase of the
pivotal (%001 trial which is assessing a single dose schedule. The cut off date is July 9, 2021 for this
analy@th a median follow-up of approximately 4 months.

In the final analysis results of the double blind phase, 43,788 participants were vaccinated (21,898 and
21,890 in the Ad26.COV2.S and placebo group). This constitutes the Full Analysis Set (FAS).

Unblinding and premature termination:
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Study participants who became eligible to receive an authorized/licensed COVID-19 vaccine according
to local recommendation could request to be individually unblinded (Protocol Amendment 3). Following
EUA approval, all participants were systematically unblinded (Protocol Amendment 4). Participants were
encouraged to continue to be followed as part of the open label phase.

Up to the cut-off date of the final analysis of the double-blind phase (9 July 2021), most partits in
the FAS (94.7%) were actually unblinded (95.0% vs 94.4% in the Ad26.COV2.S and pIa@ group,

respectively). %
NG

A slightly higher proportion of subjects terminated the double blind phase prematu(N' the placebo
group (8.8%) vs the active group (5.4%), and the main reason for discontinu@ as receival of
another vaccine, followed by withdrawal and lost to follow up.

The primary and final analyses of efficacy was based on the Per-protocol Effic (PP) population. Of the
participants in the FAS, 39,185 (19,577 and 19,608 in the Ad26.C and placebo group) were
included in the PP set.). Baseline seropositivity for SARS-CoV-2 was the mdin reason for elimination from
the PP set. Other reasons were being PCR positive at baseline {protocol deviations. Reasons for
elimination from the PP were balanced across groups.

Follow up period: q

The median follow up after double blind vaccination wa nths (123 days in the FAS and 121 days
[min-max]: 1-284 days in the PP). Overall, 22.8% o@‘ticipants (23.5% vs. 22.2% in the active vs
placebo group) had a follow up of at least 6 months (defined as 24 weeks) in the PP. The median follow
up was 122 days and 120 days in the active vs tk@cebo group (PP).

The study introduced the possibility to cross-ov¥er to the Janssen vaccine for the placebo subjects, so all
subjects were unblinded at a schedule stn%v}isit after EUA, which explains the short FU period.

The length of follow up varied across couRtrigs, and according to baseline characteristics. This is because:
(i) Enrolment started at different tin@ross countries (first in the US, with other countries following
later at various periods), (ii) Safem ses occurred at different time across countries, (iii) Per study
design, elderly participants and pa ants with comorbidities were enrolled later, (iv) Calendar time at
unblinding of participants diff; cross countries. This resulted in differences in the person-years of
follow-up for case accrual b en subgroups. This has an important impact on the time to follow-up in
some subgroups, such as@elderly. There are also differences in terms of vaccination periods across
countries and subgroﬁﬂ:h could also lead to biased efficacy estimates in the subgroups, also given
different variant pam ross countries and time calendar.

Demographics aseline characteristics

*

The study w@ducted in the United States (44.1% of the FAS), various countries of Latin America
(40.9% S, from Brazil, Colombia, Argentina, Peru, Chile and Mexico), and South Africa (15.0%
of the F here was no European site in this study.

In e@’, 4,275 (9.8%) of participants were SARS-CoV-2 seropositive at baseline.

edian age of individuals was 52.0 years (range: 18-100), 33.5% of the participants were 60 yoa
or more, and 42.0% has comorbidities putting them at risk of severe COVID19 (FAS).

The proportion of participants 260 years was 35% (in the PP) and the proportion of participants =65
years was 20%. The proportion of participants =75 years was however limited (4% in the PP).

Type II variation assessment report
EMA/CHMP/695763/2021 Page 50/151



There were only few long term care residents: 0.3% (n=63) vs. 0.4% (n=85) in respective groups (FAS).
Participants with comorbidities were well represented. At least one comorbidity was present in 40% (PP),
the most common being obesity (BMI =30 kg/m2, 28%-29% in the PP-FAS), hypertension (10%) and
type 2 diabetes mellitus (7.5%), followed by serious heart conditions (2.5%), HIV infection (2.5%),
asthma (1.5%), COPD (1%). Only very few participants presented comorbidities that are suscgptible to
significantly affect the immune system (0.2% immunodeficiency condition, <0.1% dary
immunodeficiency, 0.5% malignant neoplasm and 0.5% chronic kidney disease). Only 3% o subject
present 3 or more comorbidities at baseline. The MAH is planning an immunoge@/ study in
immunocompromised individuals in the PM period.

Baseline characteristics were well balanced across arms, overall and within reglon

Variants circulation $

Of the 2056cases (including mild and asymptomatic cases) that occurred d$ double-blind phase

of the study as of Day 1, 1836 (89%) have sequencing data available.

The final CSR will include sequencing data from all available cases i th& uble blind phase up to the
cut-off date 9 July 2021. (

During the observation period, new SARS-CoV-2 variants e @ with important variations across
countries and over time. ’Q

There was a diversity of variants, with no dominatin nt over the study period. Overall, cases
included the reference sequence (14%) (mainly in m), the Gamma/P1 (13%), and the Zeta/P2
(11%), Beta/B.1.351 (8%), Mu/B.1.621 (7%), Lam& 37 (6%), and other variants, such as Epsilon
(California, B.1.427/429). There were very limite ses of Alpha/B.1.1.7 (3%) and Delta/B.1.617.2
(2%). In the PP, the circulating variants over the‘od were the same: reference sequence (9%), the
Gamma/P1 (12%), and the Zeta/P2 (8%), eQ;l .351 (6%), Mu/B.1.621 (6%), Lambda/C.37 (6%).
There were very limited cases of Alpha (2% andtDelta (1%) (Figure 17).

All over the trial COV3001, there is a hig proport|on of the other mutations category (30%),which
includes all variants that were not lab s Reference (Wuhan+D614G), VOC (Alpha, Beta, Gamma,
or Delta), VOI (Lambda, or Mu), o er variant with significant presence in any of the participating
countries that might have been cl%ed as VOI previously (such as P.2/Zeta in Brazil, or P.3/Theta in
Philippines), and without E484 e time of the analysis.

There were 258 sequences g!& ied as “"Other” in study COV3001. In study COV3009, 47 of the available

sequences were classifie ther”.

The MAH explained e variation of the “Other” category between countries and between studies
(COV3001 versus C 09) is likely due to a different epidemiology of those strains versus the different
VOC/VOIs. The ly decreasing numbers in the “Other” category could be explained by a lower
transmissibilit§ lower resistance to neutralization of these strains leading to a replacement by the
circulating V@

The vanﬁ olved a lot over time. At the beginning of the period, the referent variant was predominant
(maln e US), as well as the Beta/B.1.351 (in SA), and the Zeta/P.2 (in Brazil). These were the
nts for the cases in the primary analysis supporting MA.

reference sequence disappeared after 2-3 months, and several other variants are observed, such as
the Gamma/P1 (in Brazil), and the Lambda/C37 (in Peru). At the end of the FU period cases of
Mu/B.1.621 (in Colombia) and Delta/B.1.617.2 variants (in SA) were observed.
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Figure 17: Distribution of Cases by Variant and by Country
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Co-primary and Key Secondary Endpoints (
nzf

The results for the primary and key secondary endpoints are ed in Table 10 for events with onset
at least 14 days after vaccination and for events with onset 8 days after vaccination (co-primary
endpoints).

The point estimates of efficacy against symptomatic di Qa were lower at the final versus the primary
analysis, while point estimates of efficacy against_severe disease were similar at the primary and the
final analysis. 6

Events with an onset at least 14 days after va@ation:

In total, 484 vs 1067 cases of moderate- ere COVID-19 (primary endpoint) occurred in the active
vs the placebo group. For the primar oint moderate-to-severe COVID-19, which corresponds to
symptomatic COVID-19 (any sev ri@fﬁcacy was 56.3% (95% CI: 51.30; 60.84). At the primary
analysis, the point estimate was % (Adjusted 95% CI: 59.03; 73.40). Point estimates were lower
at the final vs. the primary an
the primary endpoint capture t mild cases.

The number of cases wa, making the estimates robust, even for severe COVID-19 cases. At the
est

final analysis, the point imate of VE against severe disease was 73.3% (Adjusted 95% CI: 63.94;
80.49), while at th ary analysis, the point estimate of VE against severe disease was 76.7%
(Adjusted 95% CI: ; 89.09).

Efficacy estim3 QCOVID—19 requiring medical intervention, which in practice corresponds to COVID-
19 reIated,th?zation (see MAA assessment report) was 76.1% (95% CI: 56.86; 87.67). For COVID-
19 relat th efficacy was 84.5% (95% CI: 47.30; 97.06). The point estimates were thus consistent
with tho r severe disease. For COVID-19 related deaths, this was based on 3 vs. 19 events in
respe groups.

ts*at least 28 days after vaccination:

There were 433 vs 883 cases of moderate-to-severe COVID-19. For the primary endpoint moderate-to-
severe COVID-19, (ie. symptomatic COVID-19 of any severity), efficacy was 52.9% (95% CI: 47.06;
58.08). The point estimate is lower compared to what was observed at MA in the primary analysis after
a 2 months median FU period. At that time, efficacy was 66.1% (95% CI: 55.01; 74.80). There were
only 22 additional mild cases, as the primary endpoint captured most mild cases.
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For severe COVID-19, the point estimate of efficacy was 75% (74.6% [95% CI: 64.70; 82.06]). It was
85% at the time of the primary analysis, that is over a 2 months median FU period (85.4% [95% CI:
54.15; 96.90]). For the hospitalized cases, the point estimate was 76%.

Table 10: Summary of Vaccine Efficacy (Primary and Final Analysis) Against COVID-19 With et at
Least 14 And 28 Days After Vaccination, Per Protocol Set (Study VAC31518C0OV3001)

Primary Analysis! - VE ([Adjusted] 95% CT) Final Analysis® - VE ([Adjusted] 95@
Atleast 14 days Atleast 28 days Atleast 14 days Apeas] ays

Analysis set: Per protocol set * q

Rizk set® \

Primary endpoint k

Moderate and severe/enincal COVID-1% 66.9% (39.03; T3.40) 66.1% (55.01; 74.80) 56 (51.30; 60.84) 9% (47.06; 55.08)

Age 18-39 years 63.7% (33.87; TL.38) Fﬁ.l% (53.30; 73.77) 36.6% (51.00; 61.67) 34.3% (47.93; 59.97)
Age =60 vears 76.3% (61.58; 86.04) 66.2% (36.74; 82.99) 55.0% (4287; 64.73) 46.6% (30.74; 58.99)

Age =65years 82.4% (63.90; 92.38) T74.0% (34.40; 91.35) 63.8% (488

! 58.5% (39.25; 72.09)
Age =75 years 100.0% (45.90; 100.0) 0 vs 3 (VE not calculated) 48.3% (-26.13; %

& (-112.78; 72.06)

Secondary endpoints

All SARS-CoV-2 infections 67.2% (36.86; 73.26) 41.7% (36.32; 46.71)

Any symptomatie COVID-19 seventy 66.9% (39.07; 73.3T) 66.5% (55.50; 75.05) 52.4% (46.63; 57.64)
Mild 19.9% (-102.28; 69.00)
Moderate 64 8% (35.75; T2.21) 62.0% (48.68; 72.21) 47.2% (40.21; 53.51)
Severe/critical T6.T% (54.56; 89.09) 85.4% (54.15; 96.90) T4.6% (64.70; 82.06)

Asymptomatic SARS-CoV-2

infections® - T4.0% (27.89; 92.40) 28.9% (19.99: 36.78)

All symptomatic COVID-19 (BOD)®

molecularly confirmed 68.1% (60.26; T432) 69.0% (56.68; 77.64) (52.13; 61.66) 54.3% (4855, 59.42)
Req. Medical intervention? 75.0% (-25.28; 97.41) 0 vs 5 (VE not calculated) (56.86: 87.67) 75.6% (54.26; 88.00)
All cause mortality 80.0% (29.36; 96.29) 75.0% (-25.15; 97 .4 5% (27.61; 77.08) 49.9% (10.63; 72.79)
COVID-19 related mortality® 0 ws 5* (VE not calculated) 0 ws 3* (VE not cﬂ:\% 84.5% (47.30; 97.06) 82.8% (40.49; 96.77)

. N
Primary Analysis?- VE ([Adjusted] 95 %‘ Final Analysis®- VE ([Adjusted] 95% CI)
Atleast 14 days At least 28 d3ys Atleast 14 days Atleast 28 days
Supplementary Endpoint:
US FDA Hammomzed COVID-19 cases 67.2% (59.32; 73.6T) 6@.63; 75.23) 55.6% (50.52; 60.16) 52.0% (46.18; 57.32)

* COVID-19 related mertality for the primary analysis 15 based on the onset of the

The adjusted CT implements type [ error control for multiple testing and 1s prese:

If fewer than & cases are observed for an endpomt then the VE will not be shown.

a.  The rizk set are all subjects of the PP Set exchiding subjects that had%}’c test between day | and day 14 or day 28.
as

ssen WHO clinieal assessment withim the FAS.
tmng the prespecified testing conditions.

b. BOD: Burden of Dizease is a weighted version of the muld, moderate, severa/oritical vaceme efficacies.

c.  Primary analysis: asymptomatic'undetected SARS-CoV-2 mnfectio;
symptoms but had a positive RT-PCER test or developed positive 5.
linuited avatlability of data. A manual review of the reported as
suggestive of COVID-19. Final Analysiz: asymptomatie 54
and symptoms which would clazsify them as muld, mod
symptomatic cases that were 1denfified by either a positye B
of any s1gns or symptoms and if found, determined if th

d.  Primary Analysis: Medical intervention is definedgmbo Bif@ization, ICTU admission, mechanieal ventilation, ECMO, linked to objective measures as decreased oxygenation, J-
ray or CT findings, as reported on the MEU form feomp¥gted by the investigator. Final Analysis: Melecularly confirmed COVID-19 cases requinng medieal intervention ineluding
hospitabization, ICU admission, meclm:jcal pgtid ECHMO were based on objective findings such as decreased oxygenation, X-ray, CT findings, use of supportive

tion

ed as a participant who did not fulfil the enitena for suspected COVID-19 based on sizns and
logy fwith defined symptoms but without a posiive RT-PCR test). This was a preliminary analysis based on
mfections revealed that some of the participants who were listed as asymptomatic had symptoms
-2 infection was defined as a participant who did not fulfil the criteria for suspected COVID-19 based on signs
by the protocel definitiens but who had a positive RT-PCE test or developed positive serclogy. Potential
test or N protein specific SARS-CoV-2 seroconversion were all to be examined by the CSAC for the presence
still be elassified as asymptomatic COVID-19.

medications or clinical course following ady by the CSAC.

e. Primary Analysiz: Posiive RT-PCR and40@ 9 related Fimal Analysis: A fatality 13 COVID-19 related of 1t 15 COVID-related according to the CSAC or was a fatal AE that
was COVID-19% related after the onset of @ ID-19 episode with at least | documented RT-PCR.

£ Cut-off date: 22 January 2021.

g.  Cut-off date: 0% July 2021,
Sources: TEFSUMU1A, TEFSUMOIC, G 51, GEFPEO2CS]

AN
6\0
Q
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Table 11: Summary of Vaccine Efficacy Against COVID-19 With Onset at Least 14 Days After
Vaccination; Per Protocol Set Final Analysis of Double-Blind Phase (Study VAC31518C0OV3001)

Ad26 5el0 vp Placebo
(N)/Person- (N)/Person-
#Cases Years #Cases Years VE 95% CI Adjusted 95% CI
Analysis set: Per protocol set (19577) (19608)
Risk set? (19400) (19398)

Primary endpoint
Moderate and severe/critical COVID-
19 484 6685.60 1067 644018 56.3% (51.30; 60.8:
Age 18-59 years 381 4682.12 847 4514.15 56.6% (51.00; 1.6
Apge >=60 years 103 2003.48 220 1926.03 55.0% (42.87;

Secondary endpoints

Any symptomatic COVID-19 seventy
495 6683.78 1082 6437.40 55.9% ¢

Mild 11 6683.78 15 6437.40 29.4% (-6

Moderate 429 6685.60 862 644018 32.1% 6.1T; 57.40)
Severe/ critical 56 6774.58 205 6625.15 73.3% ( 4; 80.49)
579 &

All symptomatic COVID-19 (BOD)®

molecularly confirmed 495 6683.78 1082 6437.40 (52.13; 61.66)
Req. Medical intervention 18 6783.90 74 6656.73 7641% (56.86; 87.67)
All cause mortality 19 6786.99 45 6669.34 B (27.61; 77.08)
COVID-19 related deaths® 3 6786.85 19 6668.43 @ (47.30; 97.06)
Supplementary Endpoints
US FDA Harmonized COVID-19 cases {
492 6684.70 1067 6440.45 55.6% (50.52; 60.16)

Ad26 5e10 vp Placebo
(N)/Person- 1
#Cases Years #Cases VE 95% CI Adjusted 95% CI

v

The adjusted CT implements type I error control for multiple testing and 1s presented upon meeting the prespegified testing conditions.
If less than 6 cases are observed for an endpomt then the VE wall not be shown.

aThe risk set are all subjects of the Per Protocol Set excluding subjects that had a positive PCR @ day 1 and day 14.

PBOD: Burden Of Disease is a weighted version of the mild. moderate, and severe/critical vacciisg Aefes

¢A fatality is covid-19 related if it is covid-related according to the adjudication committee or it has a¥gtal adverse event that is covid-19 related after the onset of a covid-19 episode with
at least 1 documented PCR

NE: Not Evaluable

[TEFSUMOIARTF] [VAC31518'WAGS1518€0V3001'DBR_IA FINAL DB'RE IA FINAL DB\PROD\TEFSUMOIA.SAS]29JUL2021, 11:00

Table 12: Summary of Vaccine Efficacy AgainstSCOVID-19 With Onset at Least 28 Days After
Vaccination; Per Protocol Set Final Analysiglof Double-Blind Phase (Study VAC31518C0OV3001)

Ad26 5e10 vp \ ’ Placebo
T (N)/Person-

#Cases Ye! #Cases Years VE 95% CI Adjusted 95% CI
Analysis set: Per protocol set 7 (19608)
Risk set® 19113) (18924)
Primary endpoint
Moderate and severe/critical COVID-
19 43 665836 883 6400.36 52.9% (47.06; 58.08)
Age 18-59 years 4663.76 716 4486.71 54.3% (47.95; 59.97)
Age >=60 years 1994.59 167 1913.65 46.6% (30.74; 58.99)
Secondary endpoints
All SARS-CoV-2 infections 1 6560.82 1699 6257.48 41.7% (36.32; 46.71)
Any symptomatic COVID-19
severity 443 6656.82 895 6398.29 52.4% (46.63; 57.64)
Mild 10 6656.82 12 6398.29 19.9% (-102.28; 69.00)
Moderate 388 6658.36 707 6400.36 47.2% (40.21; 53.51)
Severe/ critical 46 6733.82 176 6542.13 74.6% (64.70; 82.06)
Asymptomatic SARS- 2
infections \ 498 6581.00 669 6289.27 28.9% (19.99; 36.78)
443 6656.82 895 6398.29 54.3% (48.55;59.42)
16 6739.75 64 6567.09 75.6% (54.26; 88.00)
19 674237 37 6577.25 49 9% (10.63; 72.79)
3 674223 17 6576.39 82.8% (40.49: 96.77)
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Ad26 5el0 vp Placebo

(N)/Person- (N)/Person-

#Cases Years #Cases Years VE 95% CIL Adjusted 95% CI
Supplementary Endpoints
US FDA Harmonized COVID-19 cases

441 6657.30 884 6399.62 52.0% (46.18; 57.32)

The adjusted CI implements type I error control for multiple testing and is presented upon meeting the prespecified testing conditions.
If less than 6 cases are observed for an endpoint then the VE will not be shown.
*The risk set are all subjects of the Per Protocol Set excluding subjects that had a positive PCR test between day 1 and day 28.
YBOD: Burden Of Disease is a weighted version of the mild, moderate, and severe/critical vaccine efficacies.
°A fatality is covid-19 related if it is covid-related according to the adjudication committee or it has a fatal adverse event that is covid-19 related after the onset of a co\-@;od& with
at least 1 documented PCR

NE: Not Evaluable

[TEFSUMOIC RTF] [VAC31518\VAC31518C OVBOO1\DBRﬁIAﬁF]’NALﬁDBLR.E}AﬁFD{ALﬁDBLPROD\TEFSM\HL\ hOTUL2021, 11:00

In general, subgroup analyses of the final analysis data suggest consistency o cy results across
ited in the very old
participants (aged 75 and older), no efficacy data was obtained in frail su ts and long term health
care residents, and only participants with stable conditions were enrolled.NData are thus lacking in
individuals with uncontrolled underlying disease and in those with seve erlying diseases. There is
no data on immunocompromised persons due to condition or immunosugbsive therapies. Efficacy was
lower in HIV+ participants, but numbers are small and data difficul@ interpret without taking account

of other characteristics and variants. @

Efficacy was much higher in the US compared to Latin Ameri South Africa. In the US, VE against
moderate to severe/critical COVID-19 was 73% for cases wi t at least 28 days after vaccination,
and similar to what was observed during the primary analyisis {cut off, 22 Jan 2021). But the FU period
is very short in the US, and unblinding occurred ost cases were captured early, and the
reference variant was overrepresented in the US cOwmpafed to other countries. The most important
driving factor of VE is the type of variant.

Efficacy estimates are systematically higher agai Qvere COVID-19 compared to symptomatic COVID-
19. Despite lower number of cases, there is ch less variability in the efficacy estimates for severe
COVID-19 compared to symptomatic %\/‘ICD-N. Subgroup analyses across age categories, for
participants with/without comorbidities, CJ cording to region show fairly similar point estimates.

Vaccine Efficacy by Virus Vari to

No analysis of efficacy per varian performed at the ime of the initial conditional MA as the Spike
sequence data were avaiIabIeonIy 70% of the cases and a higher proportion of samples were
sequenced in the placebo g p=as compared to the vaccine group, which could lead to biases. An
analysis of vaccine efficac SARS-CoV-2 variant was planned upon completion of the sequencing.
Sequencing as presented Qis not yet fully complete.

At initial conditional
20H/501Y.V2 was
variant in Brazil.

fficacy was demonstrated in South Africa where the South African variant
minant. Efficacy was demonstrated in Brazil, but there was no predominant
third of the cases may be attributable to the P.2 lineage.

4
After the p;ir@nalysis cut-off, the reference sequence disappeared and several SARS-CoV-2 variants

emerge \hg

At fin sis, efficacy against molecularly confirmed moderate/severe COVID-19 was higher for the
re e@strain compared to pooled variant strains: 71.5% (95% CI: 57.31; 81.39) and 43.6% (95%
19; 51.67), respectively, when evaluated at least 14 days after vaccination; 58.2% (95% CI:
6; 73.72) and 44.1% (95% CI: 34.35; 52.56), respectively, when evaluated at least 28 days after
vaccination.

For molecularly confirmed moderate/severe COVID-19 (ie. symptomatic COVID-19), variability in terms
of efficacy against the variants is important. There is much less variability in terms of efficacy against
the variants for severe COVID-19 than for symptomatic COVID-19, despite lower number of cases. The
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point estimate of efficacy against severe COVID-19 was higher for the reference variant (around 90%)

compared to all other variants pooled (around 70%).

A summary of vaccine efficacy against symptomatic and severe COVID 19 by variant strain 14 days and
28 days following a single-

Table 13 Summary of vaccine efficacy against symptomatic? and severe® COVID 19 by vari

following a single-dose

dose is provided in Table 13.

>

Vd

Onset

Symptomatic

Severity OJO
N

At least 28 days after

69.0%

vaccination

(59.10; 76.79)

COVID-19
% Vaccine
Efficacy
Variant (95% CI)
At least 14 days after 71.5% .
vaccination (57.31; 81.39)a, (57.33; 98.84)
At least 28 days after 58.2% 93.1%
Reference vaccination (34.96; 73. (54.39; 99.84)
At least 14 days after 70.1 51.1%
vaccination (35.13; & V55) (-241.18; 95.58)
At least 28 days after 7 51.4%
Alpha (B.1.1.7) vaccination (3 .58) (-238.95; 95.61)
At least 14 days after 1% 70.2%
vaccination 0;60.43) (28.35; 89.21)
At least 28 days after 51.9% 78.4%
Beta (B.1.351) vaccination - 019.06; 72.19) (34.46; 94.69)
At least 14 days after \\'5' 36.4% 63.3%
vaccination Py (13.87; 53.20) (18.28; 85.00)
At least 28 days after Q 36.5% 63.6%
Gamma (P.1) vaccination Q‘ (14.05; 53.30) (18.81; 85.10)
At least 14 days aft 64.8% 91.1%
vaccinati (47.32; 76.95) (38.83; 99.79)
At least 28 da r 64.1% 87.9%
Zeta (P.2) vaccination ) (42.45; 78.30) (9.42; 99.73)
At least 14 s after 35.8% 79.4%
vagination (1.49; 58.56) (38.05; 94.91)
ays after 35.9% 79.5%
Mu (B.1.621) ation (1.69; 58.65) (38.45; 94.94)
At &;}14 days after 10.0% 67.4%
vaccination (-39.53; 41.99) (-30.62; 94.32)
~3st 28 days after 10.1% 67.6%
Lambda (C.37) vaccination (-39.23; 42.11) (-29.77,; 94.36)
\At east 14 days after -6.0% NE*
Delta vaccination (-178.30; 59.15) NE*
(B.1.617.2/AY. At least 28 days after -5.7% NE*
1/AY.2) [‘\ vaccination (-177.71; 59.23) NE*
\\> At least 14 days after 73.2% 81.4%
" < ) vaccination (65.40; 79.40) (59.84; 92.45)

75.7%
(46.18; 90.33)

Other, \
a &matic COVID-19 requiring positive RT-PCR result and at least 1 respiratory sign or

tom or 2 other systemic signs or symptoms, as defined in the protocol.
al determination of severe COVID-19 cases was made by an independent adjudication
ommittee, who also assigned disease severity according to the definition per FDA guidance.
If less than 6 cases are observed for an endpoint then the VE will not be shown. NE = not

estimable.
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Vaccine Efficacy Against COVID-19 Requiring Medical Intervention and COVID-19 related
Death

Of the 484 vs 1067 molecularly confirmed COVID-19 moderate-to-severe COVID-19 cases that occurred
respectively in the Ad26.COV2.S group and placebo group at least 14 days after vaccination, oply 18 vs
74 cases required medical intervention (hospitalization, ICU admission, mechanical ventilatio
In summary, respectively 5/18 cases in the vaccine group and 17/74 cases in the placebo gr
ICU admission, 4/18 (Ad26) and 8/74 (placebo) required mechanical ventilation and no ca@ re noted

with ECMO. ’\
Vaccine Efficacy against Asymptomatic SARS-CoV-2 Infections é
Undetected/asymptomatic COVID-19 cases were ascertained either ba serologic testing

(seroconversion to the SARS-COV-2 N protein based on a Nucleoprotein a% r a positive PCR. In
practice, the majority were detected by seroconversion, as serologic testir@ done in all participants

asymptomatic SARS-CoV-2 infection (at least 29 days after vaccinatign), was 28.9% (19.99; 36.78) as
of 28 days after vaccination.

Onset and Durability of Protection Q
KM curves indicate that for symptomatic COVID-19, the onset of protection is 14 days after vaccination

(see Figure 18).
O

Figure 18: Cumulative Incidence of Molecularly Cﬁmed Moderate to Severe/Critical COVID-19 Cases
with Onset at Least 1 Day After Vaccination b)& atus, Per Protocol Set (Study

at regular timepoints.
At the time of the final analysis of the double-blind phase, the estit&% (adjusted 95% CI) against

VAC31518C0OV3001)

\}Q

Seronegative

10.0

S

5.0 4

Cumulative incidence (%)

2.5+

0.0

‘ 84 105 126 147 168 189 210 231 252 273 294

7,
0
. Q Time to first cccurrence (in Days since vaccination)
9582

Participants at ri

Ad2E 5510 19352 18531 173858 15730 13133 8729 5615 4442 3220 1193 207 18 [ ]
Iak 18588 19265 1B203  168Y2 18086 123589 8040  BOTE 4022 2876 1088 198 18 a "]
Number @ :
Fvp ] 100 187 T 351 383 436 A7E 505 531 5683 565 566 568 SEE
cebo i) 185 430 G628 758 BS5 938 1018 1071 1105 1144 1155 1155 1155 1155
& Ad26 5e10 vp FPlacebo

Baseline Seronegative subjects is based on the serological test at baseline (independent of the PCE. result at baseline). Baseline Seropositive subjects is based
on serological test at baseline(independent of the PCE. result at baseline)
Severe cases are marked on the graph

Adspted from [GEFPEOIBPP RTF] [VAC31518'WAC31518C0OV3001'DER_IA_FINAL_DBE'RE_TA_FINAL_DB'PRODVWGEFPEDIBPP.SAS] 28TUL2021, 14:12

Figure 19 models efficacy against symptomatic COVID-19 over time. The uncertainty increases over
time, as the number of subjects remaining in the analysis is decreasing.
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Figure 19: Vaccine Efficacy Over Time of Molecularly Confirmed Moderate to Severe/Critical COVID-19
with Onset at Least 1 Day After Vaccination, PP Set (Seronegative, Study VAC31518C0OV3001) Final
Analysis of Double-Blind Phase

Vaccine Efficacy over Time for Seronegative Patients (Per Protocol Efficacy Set)
Based on ratio of hazard of Moderate to Severe/Critical COVID-19 b;
100 @
—_ 80 :
S :
';: i
@ 60 :
2 H
“: 1
11}
.qE, 40+
(=]
o
©
> 20
O -
0 30 60 90 120 180 210 240
Time Since Vaccinatio s)
grey: 85% pointwise Cl; Light grey: 95% simultaneous Cl
events prior to day 189; Hazard smoothed over 21 days
Based on the methods in Gilbert et al. (2002).
Numbers at risk
Placebo 19608 18921 17070 14634 3534 1098 52
Ad26 5e10 vp 19577 19126 17553 15300 3888 1194 48

For severe COVID-19, the onset of protection@it be slightly earlier, around 7 days after vaccination.

Figure 20: Cumulative Incidence of Molectilarly Confirmed Severe/Critical COVID-19 Cases with Onset

at Least 1 Day After Vaccination By Ser@./s; Per Protocol Set (Study VAC31518C0OV3001)
. &

\) Seronegative
o
o

Cumulative incidence (%)
&
1
L
1,
N

T T T T T T T T T T T T T T T
\ 0 21 42 63 a4 105 126 147 168 189 210 231 252 273 294
Time to first occurrence (in Days since vaccination)

d 18562 19438 18703 17618 16012 13419 BS58 5795 4513 3378 1307 238 20 & 1]
Placeba 19588 15408 18541 173589 15650 12925  B4a83 5331 4304 3206 1260 242 21 9 0
umber of cases
Ad26 S5e10 vp ] 11 20 23 av 43 A7 53 56 60 B3 63 B3 83 63
Flacebo a 30 -] 111 137 183 168 185 198 209 220 222 222 222 a2
Ad26 5210 vp Placebo

Baseline Seronegative subjects is based on both the PCR test and the serological test at baseline. Baseline Seropositive subjects is based on serological test at
baseline

[GEFSEVO3B.RTF] [VAC3IF18WAC31518C0VE001'DER 1A FINAL DEFRE 1A FINAL DE'PRODVWGEFSEVO3E.SAS] I8JUL2IL, 1430
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Figure 21 shows that efficacy against severe COVID-19 remains quite stable over time during 6 months,
despite the appearance of new variants.

Figure 21: Vaccine Efficacy Over Time of Molecularly Confirmed Severe/Critical COVID-19 with Onset

at Least 1 Day After Vaccination, PP Set (Seronegative; Study VAC31518C0OV3001) Final Analysis of

Double-Blind Phase

Vaccine Efficacy over Time for Seronegative Patients (Per Protocol Efficacy Set) @

Eased on ratio of hazard of Severe/Critical COVID-15 %
N
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avants prior o day 153; Hazard smoathed over 21 days

\G Based on the methods in Gabert et al. (2002)
Placebo 19608 10153 17538 165214 G2 5040 T 1280 3]
Ad2E Selld vp 18577 10245 17777 15601 OQC 5435 A0 1308 55

Q [Source: GEFVET02_PP]
Xo
Q

Onset of protection by variant: b

Mumbers at nsk

Efficacy by variants over time:

It is not possible to conclude 4 et of protection might be later for certain variants compared to the
reference strain, as the cas peared later in the study for many variants: 3 weeks after vaccination
for Beta and Zeta/P2, 2 after vaccination for Alpha, Lambda/C37 and Gamma/P1, 4 months after

vaccination for Mu/B.%l, d 5-6 months after vaccination for Delta.

Efficacy over time iant:

To further charxt ize VE by variants versus waning over time, VE estimates against moderate/severe

disease by ti(e) ervals and variants were provided. The MAH also provided KM curves over time for
L4

the variagt

9\
Efficac abfor the reference strain are available only up to about 4 months post-vaccination, and for
th I@lup to about 5 months post-vaccination. It is not known if efficacy would decrease afterwards.
point estimates are low for Gamma and Lambda, whatever the time period (from 2 to 6 months
poOSt-vaccination).

Still, number of cases and period are limited. Efficacy trends over time by variants are not robust data,
and do not allow to fully disentangle the reasons for the trend of overall efficacy over time (variants
and/or declining protective immunity). Nevertheless, although limited data, both cumulative incidence
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curves over time for the variants and exploratory analyses of efficacy over time stratified by variants do
not suggest a waning of efficacy over the study duration.

Vaccine Efficacy in Baseline SARS-CoV-2 Seropositive Participants

In the 4,214 participants (PP set) with serological evidence of past infection with SARS-CoV-2)
efficacy against moderate/severe COVID-19 was 76.2% (11.97; 95.70) when evaluated 14 ter
vaccination (based on 3 vs 12 cases in the Ad26.COV2.S group and placebo group, no sev ses),

at final analysis. .

The effect of natural infection was estimated to be around 90% in the placebo subjects (comparing
incidence rates in placebo participants between baseline SARS-CoV-2 positive andtive

participants). Q

Phase 3 Study COV3009 0

Criteria for analysis and subjects disposition

The MAH presents preliminary results of the primary/final analysis of the™double-blind phase of the
COV3009 (ENSEMBLE 2). The cut-off data for this analysis is 25 Ji 2021.

Analysis sets:
For COV3009, the primary efficacy analysis was performec@er Protocol (PP) Efficacy Set.

It was clarified that both in COV3001 and in COV300§$ analysis for efficacy excludes participants
with an infection within 14 days since the last vaccirﬁ& . In study COV3001 there is no blood sample
at Day 14, hence exclusion of participants is base a positive PCR result prior or at Day 14. For study
COV3009, in which there is a blood sample at Da ﬁxclusion is done based on PCR as well as serology)
test results of Day 71. é

An analysis was also done in a similar po tion, but who received at least the first dose of study
vaccine in the double-blind phase, the P@otocol First Dose Efficacy Set (PPFD).
a

Analysis Sets | Description \)

Enrolled The enrolle sis set includes all participants who signed the ICF and
who wer creen failures.
L

Randomized The rized analysis set includes all participants who were
rw)ml 2d in the double-blind phase of the study.

N
Full Analysis Set ndomized participants with at least one documented study vaccine
(FAS) N ( ministration in the double-blind phase and met inclusion criterion 1,
\5regardless of the occurrence of protocol deviations and serostatus at
X9

enrollment.
Per Pro Participants in the FAS who received 2 doses of study vaccine and who
Effic@et are seronegative at the time of 15t vaccination and at Day 71, and who
( ary have no other major protocol deviations that were judged to possibly
acy analysis | impact the efficacy of the vaccine before unblinding. Participants who
set became aware of their study vaccine allocation ceased to be part of the

PP population.
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Per Protocol Participants in the FAS who received at least the first dose of study

First Dose vaccine in the double-blind phase and who were PCR negative at the time
Efficacy Set of first vaccination, who are not seropositive at baseline and who have no
(PPFD) major protocol deviations before unblinding that were judged to possibly

impact the efficacy of the vaccine specified below in the definition.

FAS: @

A total of 31,300 participants were randomized and vaccinated in the double-blind ph the study
(15,708 in the Ad26.COV2.S group and 15,592 in the placebo-group), which is cogfespending to the
target sample size of 30,000 (15,000 in each group). O

Individual unblinding and early termination: Q

Of the FAS, 4.5% (n=701) vs 11.3% (n=1758) respectively in the vaccine vs &loo groups terminated
the study prematurely during the double blind phase (mainly withdrawal).W.ithdrawal after having been
unblinded was more frequent in the placebo group (748 in the placebo g nd 468 in the Ad26 group).

Treatment discontinuation concerned participants that did not receﬁtheir booster dose (second dose)
13.5% (n=2124) vs 24.0% (n=3744) terminated the treatme@ ticipation prematurely during the
double-blind phase of the trial, respectively in the vaccine ebo groups. One of the reason for
discontinuation of the study vaccine was administration of Q COVID-19 vaccine received outside
of the study (279 and 1,420 in the Ad26 group and placé@roup, respectively). More participants in
the placebo group were not allowed to receive the bqgs se (second dose) in the double-blind phase
of the study (treatment discontinuation) because th;xeived a COVID-19 vaccine outside of the study
(1,420 in the placebo group versus 279 in the vaceing group).

The proportion of participants who were unbli@rematurely before the unblinding visit was balanced
(4,267 ie. 27.2% in the Ad26.COV2.S arm and 80 ie. 30.0% in the placebo arm).

Unblinding after Emergency Use Authorig@ticH (EUA)

Participants could be unblinded as so@ eligible for another authorized/approved vaccine. In addition,
like the COV3001, shortly followi in the US, participants were systematically unblinded at the

unblinding visit and those who qgi y received placebo were offered a single dose of the vaccine. Most
of the participants (98%) w tually unblinded at the cutoff date for the final analysis. Placebo
subjects were offered Ad 2.S during the open-label phase of the trial. Overall, 7,667 from the

placebo group (49%) act received a single dose of Ad26.COV2.S.
Participants (also th}?]o crossed over) continue to be followed in the open-label phase of the study.

This resulted in a ollow up time up in the blind phase, and also in a large proportion of the subjects
who did not réegive their booster dose (second dose) yet when unblinding occurred. Participants in the
active arm who d not yet received their second vaccination at the time of unblinding received the
second v ERQ ion in an open-label fashion. About half of the subjects received only one dose, and about
half rece @- heir two doses during the blind phase (see below impact on PP set).

PP@

primary efficacy analysis was performed in the Per Protocol (PP) Set which includes participants who
received both study vaccines in the double-blind phase and who were not seropositive at baseline.

Of the total of 31,300 participants vaccinated in the double-blind phase (FAS), 14,492 were part of the
PP set (7484 in the Ad26.COV2.S group and 7008 in the placebo-group).

Type II variation assessment report
EMA/CHMP/695763/2021 Page 61/151



The main reasons for exclusion from the PP set were: receiving only the first vaccination in the double-
blind phase and seropositivity for SARS-CoV-2 at the time of first vaccination or within 14 days after the
second vaccination, which were reported for 14,549 (86.6%), 3,478 (20.7%), and 1,819 (10.8%)
participants, respectively. Other reasons (all other reasons combined) were reported in 9.3% of
participants. Overall, major protocol deviations were reported for 3,109 (9.9%) participan§,263
(8.0%) in the Ad26.COV2.S group and 1,846 (11.8%) in the placebo group. In total, 7.1% ants
in the placebo group received a disallowed concomitant treatment, mainly another COVID—1®ccine or
treatment, compared to 3.2% participants in the Ad26.COV2.S group. .

Approximately half of the subjects were excluded from the PP analysis set mainly ause unblinding
was before they had the opportunity to receive the booster dose (second dose@wese participants
received only one dose before unblinding. Participants who received a single d%g 26.COV2.S before
unblinding under amendment 4 were not allowed to receive the booster dos@ nd dose) in the open
label phase. Given the huge discrepancy between the FAS and the PP, this a Is cannot be considered
as resulting from a randomized comparison, as only a limited non-ran bgroup of the initial ITT
population is included in the analysis.

PPFD: {

Of the total of 31,300 participants vaccinated in the double-blj se (FAS), 27,200 were part of the
Per Protocol First Dose Efficacy Set (PPFD) set (13,578 in t 6.COV2.S group and 13,622 in the
placebo-group).

Follow up duration: \O

In the PP set, the median follow up after the seco lind vaccination was only 36.0 days (min-max: 0-
172). The median was 36.0 days and 35.0 dafs ectively in the Ad26.COV2.S and placebo-group.

29% had at least 2 months double blind follow, up¥post-second vaccination. As a result, the number of
COVID-19 cases available for evaluation wj booster dose (second dose) is limited.

In the PPFD set, the median follow up ai@rjhe first blind vaccination was 55.0 days (min-max: 0-219)
and 49.5% of the participants had aﬁt 2 months of double-blind follow-up post vaccination. The FU

was shorter in the placebo group b 58.0 days vs 49.0 days), consistently with the above data
on withdrawal and individual un:' g.

The follow up period is very ﬁ specially for the elderly who were enrolled in a second step and also
unblinded earlier. So in te total person-years up to unblinding, elderly subjects are much less
represented in COV3§ ared to COV3001.

Demographics an line characteristics

Of the vaccina’te@lcipants (FAS), most were enrolled in Europe (41.0%, Belgium, Germany, Spain,
France, UK) a he US (38.9%). Others were enrolled in Latin America (8.5%, Brazil and
Colombia)y Say Africa (6.6%) and the Philippines (5.0%). Europe was more represented in the PP
(51.7%) \h the US represented 36.5% of the PP, and other countries 11.8%.

There@ 11% of the participants who were seropositive at baseline.

AS, median age at enrolment was 53 years (min-max: 18-99 years), and 36% of the
patticipants were 60 year or more. Subjects were younger in the PP. The median age at enrolment was

50 years (min-max: 18-99 years), and 25% of the participants were 60 year or more.

In the FAS, 41.4% had at least one comorbidity putting them at risk of severe COVID-19 at baseline.
In the PP, 36.5% had a comorbidity putting them at risk of severe COVID-19 at baseline (28.3% had
one comorbidity, 9.3% had two comorbidities and 3.7% had more than three comorbidities). The most
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prevalent comorbidities were obesity (25.7%) and hypertension (12.3%). Of the FAS, 1.4% vs 1.1% of
the participants were HIV infected, in the Ad26 5x1010 vs the placebo arm.

Overweight (BMI 25 - <30 kg/m?2) and obese (BMI =30 kg/m?2) individuals were well represented in the
trial, with 37.4% of the participants being overweight, and 26.3% being obese.

No relevant differences in baseline characteristics were observed between the Ad26.COV2.S and
the placebo-group in the FAS and the PP. @

- - - L 4
Variants circulation

A total of 469 cases occurred over the blind follow up period. Sequencing data ar omplete in this
preliminary analysis and only available available for 319 out of the 469 cases (68®t is important to
note that only 66 (14 versus 52) of these cases were part of the primary/fin sis. Of these cases,
also 66% had sequencing data available. Therefore, the data on the effi% y variants should be
interpreted with caution.

The reference strain (Wuhan B.1 D614G) was still circulating at the b ing of the study period, and
then disappeared. Overall, it represents only 19 (6%) of the circulating ins that were sequenced. It
was observed only in the US where it represented 23% of the seq ced cases. As the reference strain
was only reported early during the study, it is not present in the@ .

The most prevalent variants were the Alpha/B.1.1.7 and M @ 621, which represented respectively
26% and 23% of the cases in the PP set. Q

Most cases were due to the Alpha/B.1.17 (38%, —1@n total; 26%, n=17 in the PP set), which
circulated all through the follow up period in variousnco\Qmes. The Alpha variant was seen everywhere,
but represented most cases in Europe, and a larg oportion of the cases in the US.

There were also many cases due to the Mu/B 1. variant (14%, n=45 in total; 23%, n=14 in the PP
set). The Mu/B.1.621 variant was seen essentially in Colombia where it represented most cases.

There were a limited number of cases dé{he Beta/B.1.351 in various countries (7%, n=23 in total;
n=3 in the PP set). The numbers wer more limited for the Gamma/P.1 (4%, n=13 in total; n=1
in the PP set) and the Zeta/P.2 (3 =10 in total; none in the PP set).

There were also a very limited r of cases of the Delta/B.1.617.2/AY.1/AY.2 variant (4%, n=13 in
total; 3 in the PP set), at the{ the FU period (mainly in SA).

R

“
-
N
&

S’b
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Table 14: Proportion of Molecularly Confirmed Cases Infected with SARS-CoV-2 Variant with S Protein
Amino Acid Variation Versus the SARS-CoV-2 Reference Sequence with Substitution Profile for Blinded
Subjects; Full Analysis Set (Study VAC31518C0OV3009)

Total

Amalysis Set  FAS 31300 b
Bubzat : Cazes 469 @
Cazez with sequencing data ile * @

Eeference Saquance 19 {6.0%) {\
Variant Saquence O
BE.1.1.7 {Alpha) 122 {38.2%)

B.1.331 (Beta) 23 (7.2%4) &

B 1617 L/AY I/AY 2 (Delta) 15 (4.1%)

B.1.427/429 (Epsilon) 2 (2.5%)

E_ll ( éﬂ ['Etag 12; (&ﬁ]ﬂ:ﬂ_}j

. EMITia a o)
B.1.526 (Tota) 3 (0.9%) @
B.1617.1 (Kappa) D

€37 (Lambda) 1(0.3%)

P.3 (Thata) 0 @
P2 (Zata) 10 (3,38
B.1621 435 (1

363 k.

R1

B.11519 95)
Othar+E434K (2.8%)
Other \ 7 (14.7%)

Nota: The danominator iz the number of cazes with saguencing d; ailzble at the casa episoda.

Eeference saguence 1= defined as the 3ABRS-CoV-2 Wuhan-Hudf ence with the addition of amine acid vaniaton DE14G

Amine acid varnations are defined as changes from the refaragee sBguence. Saguencing was performed weing NGE Svaft azsay

uzing 1% and bazeline polymorphizme defined with a cut-off o

Considered Substitution Profiles:

B.1.1.7 {Alpha): H6%del VT0del ¥ 144d=] M350 1"1':.&56 4G PARIH 50824 TT16L1115H

B.1.3531 (Beta): K417TH E4B4E W301Y D146, ATORY

Pl (Gamma): K417T E4B4E N301Y Da14G HES R

B1617T. AT 1/AY 2 (Delta): L452R . T473 6E1R

B.1.427/429 (Epzilon): W152C,L452F. D6l

B.1.525 (Eta): A6TV H69del, V70del Y1444 4K DE14G, Q6TTH FIEEL

B.1.528 (Tota): L3F, T951.D233G.D6 14@K, ATOLIV

B.1617.1 (Kappa): Gl42D E154E 14 4Q.D614G PEELE

.37 (Lambda): E246dal 8247del ¥ &}:Lﬂgdel,ﬁi 0del P251del G232dal DIFIN L4320 F4205 DE14G T35

P.3 (Theta): L141d=], G142del V A243de] L244de] F434E K301 T D614G PSE1IH EI0S2E HI101Y, V1176F

P2 (Zeta): EASE DEL4G VI1TE. part of P.1 or P.3)

B.1621: TS Y 144T Y14 8n= 145 F346K E4R4K N301Y D6 146G PAE1H DO50W

C36.5: WISIE R3468 L45 140G, 6T TH ABSSS

E.1: W151L E434K D&l v

B 11515 T478E, D

Orthar: Anv zequ
[TVICE_COy
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Figure 22: Occurrence Over Time of SARS-CoV-2 Variants for Blinded Subjects, Including Cases Not
Sequenced; Full Analysis Set (Study VAC31518C0OV3009)

USHP oo 1 s offieig ol o «+ kemes fu Bl oBUEL Sod . ;

RSA g =0 O @ P . & % ——

=
N
\V

BRA > LI a =

COL . we . . . 0w UITHE‘!IUU'E'E{PHDG .‘\Q
PHL - . f 8= 4 «f oo nﬁh@ﬁ-gm{

GBR womelpe i seg 0w +f geo o & o a

FRA " a9 L &
ESF‘.. L] L !aﬂ o -ﬁm aQ 1] 0

BEL ~ olaxff 0 T D e o m

Country

T T T T T T T T T T T T T T T
OdDec 18Dec 01Jan 15Jan 29Jan 12Feb 26Feb 12Mar 26Mar 09Apr 23Apr TI'.'Ia'.lv21Ma]r OdJun  18Jun
2020 2021
Sample Collection Date @
B.1.1.7 (Alpha) o No Sequence = B.1.351 (Beta) & P11 [Gamma)
B.1.525 (Eta) B BT 2AY 1/AY .2 (Delta) « P2 (Zets) +Ed 84k B.1.821
» C.37 [Lambda) « Reerence Sequence « B.1.427/4209 (E A.519 B.1.526 {bota)
C.363 @
VN
N\
Cut-off date for the primary analysis: 25 une 2021. \\J
Last unblinding vizit 21-25 June 2021, except Garmany 25 May 2021

Eeference saguence 1z defined as the SARS-CoV-2 Wuhan-Hul Sy
Sequencing was performed usmeg NGS5 Swift aszay usmg 1% and
Amine acid varations are defined as changas from the refaren
Considerad Subztitution Profilas:

B.1.1.7 (Alpha): H60del V70del ¥ 1444l M301Y A5 'E%t ) SB 1H5082A TT18ID1118H

gugnce with the addition of amino acid variation D614G
@ & polvmorphizm: defined with a cut-off of 15%.

IENCE.

B.1.331 (Bata): K417N 484K N301YV DE14G, ATOIV
P.1 (Gamma): K417T E484K N301Y,D614G HEI5Y
B.1.617.2/AY.1/AY 2 (Delta): L432R T473K D614,
B.1.427/429 (Epsilon): W132C.L432R D614G
B.1.525 (Fta): A6TV H69del V70del V144418
B.1.526 (Tota): L3F, T95L.D253G.DE14G E484R
B.1.617.1 (Kappa): G142D E154K L43IR E4Sa@Ds14G P6S1R

(.37 (Lambda): R246de] $247del, Y2434 1L 299e] T250de] P2514el,G252d=1 D253N,L452Q,F4905 DE14G, T8SSN
P.3 (Theta): L141del,G142del V143 delf 2398a1 1 244da] F4Z4K 15017, D614G PE81H.E1082K H1101Y, V1176F
P.2 (Zeta): E434K D614G,V1176F (mat Pagt of P.1 or P.3)

B.1.621 (Mu): T9SLY144T, Y1458 @ SN R346K E434K N301Y D614G,P681H,DISON

C.36.3: WISIE F3465 43 G106 TTH ABSSE
Bol: W1S1L E434K DE14 G, W

614G, Q67TH.FIEIL
01V

B.1.1.51%: T478E, D814, 73ila

Other: Anv sequences with 1ons not leading to another variant

Caze acernal by van whers sequence data were availabla.

FAS amalvas sat (Ih’ 3007 cazes: 468; cases with saquencing data: 319

VOC: variant of cffic onlyv 1 vanant designated as VOO (CDC.zov 20210
[GVICE WTF] VACS1S1IENVACIISIECONVIMDEE [AL'RE TAL'PRODGVICE COVIIEALZ BAR] 2TATIGI02L, 18:55

table summarizes the main results of the analyses up to the end of double-blind phase
ary/final analysis) for the PP set.
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Table 15: Summary of Vaccine Efficacy Against COVID-19 With Onset at Least 14 Days After Second
Vaccination; Per Protocol Set (Study VAC31518C0OV3009)

Ad26 5el0vwp Placebo
(IN)/Person- (IN)/Person-
#Cases Years #Cases Years VE 95% CI Adjusted 95% CI
Analysis set: Per protocol set (7484) (7008)
Risk set? (6024) (5615)
Primary endpoint
Moderate and severe/critical COVID- Q
19 14 1729.99 52 1594 98 75.2% ~53; 87.30)
Apge 18-59 years 10 1386.93 41 127636 (54.44.80.
Apge ==60 vears 4 343.06 11 31861 66.2% (-13.97; 6)
Secondary endpoints
All SARS-CoV 2 infections
molecularly and/or serclogically O
confirmed 60 172935 113 139337 51.1% (29.50; 66.45)
Any symptomatic COVID-19
molecularly confirmed 14 1729.99 33 159492 75.6% Qﬁls; 87.52)
Mild 0 1729.99 1 159492
Moderate 14 1729.99 44 1594 98 T70.7% (45.46; 85.13)
Severe/ critical 0 1730.72 8 1598.87 100.0% (32.62; 100.00)
Asymptomatic SARS-CoV-2 Q
infections 40 1729.88 56 1393 49 Y (-6.44; 59.78)
All symptomatic COVID-19 (BOD)® @
molecularly confirmed 14 1729.99 33 159492 77.0% (57.77; 87.15)
Req. Medical intervention 0 1730.72 5 139905
All canse mortality 1 1730.72 1 1399.44
COVID-19 related death ¢ 0 1730.72 1 1 599.:@
Supplementary Endpoints
US FDA Harmonized COVID-19
cases 12 1730.14 52 P | - 78.7% (59.61: 89.66)
The adjusted CT implements type [ error control for mmitiple testing and is presented upon meeting the ified testing conditions.

If less than 6 cases are observed for an endpoint then the VE will not be shown.

*The risk set is all subjects of the Per Protocol Set excluding subjects who had a positive PCR gest
PBOD: Burden Of Disease is a weighted version of the mild. moderate. and severe/critical vacc
A fatality is covid-19 related if it is covid-related according to the adjudication committee or it has

with at least 1 documented positive PCE.
NE: Not Evaluable

v 1 and 70 and subjects who discontinued prior to 14 days post-dose 2.

tal adverse event that is covid-19 related after the onzet of a covid-19 episode

The analysis considers events

71 days after initial vaccination).

In total, there are 66 (14 vs. 5

For severe COVID-19 cases,
but the number of events is

30%). It is not possible t
single dose in terms of seQ
For asymptomatic i

Vaccine efficac
*

e@rovides asu

The figure b
COVID-

<

point estimate of 75% (75.2%; 95%

An inferential analysis was done, a

b

Adapted from [TEFSUMO0 IA@AC 31518WAC31518COV3INS DER_IAT'RE_JAI'PROD'TEFSUMOLA SAS] 2TSEP2021, 08:33

that occurred a@et 14 days after the booster dose (second dose) (ie.

2) eventsfof moderate-to-severe COVID-19 (primary endpoint), with a
.55; 87.30), for efficacy as of Day 71 (15 days post-dose 2).

lower limit of the CI was above 30%.

ficacy (100.0%; 95% CI: 32.62; 100.00) is observed in COV3009,
ited (0 vs. 8), and the lower limit of the 95% CI is very low (around

ude whether there is an additional value for two doses compared to a
disease.

tien, efficacy had a point estimate of 34% in COV3009.

ariants:

mmary of the vaccine efficacy by virus variant for moderate to severe

li’\ t 14 days after the booster dose (second dose) in study COV3009.
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Figure 23: Summary of Vaccine Efficacy of First Occurrence of Molecularly Confirmed Moderate to
Severe/Critical COVID-19 With Onset at Least 14 Days After Second Vaccination by Virus Variant; Per
Protocol Set (Study VAC31518C0OV3009)

Ad26 S5e10 vp Placebo 0\®
1)

Forest Plot #lases(M) PY #Cases(MN) PY VED jﬂ‘&
Analysis set: PP {7484} (FOOE) O
Risk sefa (E024) (5615) Q
Primary endpaint &
Al participants* | 14 (BO24) 172999 52 (5613) 159402% (54,55 87.30)
Rafarence strain 0 (E024) 172889 0 (581 1584758
Wariant substitution —a TEO24) 172098 35 (56 1584 88  B1E% (57 87, 93.04)
B.1.1.7 (Alpha) [ 1(B024) 172099 16| Sh 158483  B42% (6291, 99.88)
B.1.351 (Beta) 0 (E024) 1729.99 ) 159498
B.1.B1T 20AY 1/AY.2 (Delta) 2 {6024) 1729.9 5) 159498
B.1.427/428 (Epsilon) 0 (G024 1725@0 (5615) 1584 88
B.1.525 (Eta) 0 iB024) 1@ 0(5615) 150498
P.1 (Gamma) 0 (6024 1(5615) 150498
B.1.5286 {lota) 0(B024) 175998 2(5615) 1594 98
BA617.1 (Kappa) 0 172888 0(5615) 158498
C.AT (Lambda) 04) 172889 1(3615) 1594.98
P.3 (Theta) GOZ4) 1728.99 0 (5615) 1504.98

P.2 (Zeta) & 0(B024) 172009 0{5515) 1504 03
B.1.621 -—‘-@ 4 (BO24) 172999 10 (5615) 159498 63,1% (-27.86, 91.56)
C.38.3 0(B024) 1729.99 0(3615) 158498
R 0 0(6024) 172988  0(5615) 1594.98
B.1.1.518 b 0 (E024) 172998 0(3615) 158488
Other+E4B4K O 0E024) 172999 13815} 158488

Other 0(6024) 1729.99 3(5615) 159498
Mo sequencing data available F—< T(B024) 172088 14 (5615) 1584.98 53.9% (-22.05; B4.25)
T T

Q ,
\ 50 100
@ VE® (85% €

: Vaccine Efficacy; CI: Confidence Interval; PP: Per Protocol Set; NE: Not Evaluable.

The risk jects of the Per Protocol Set excluding subjects who had a positive PCE. test between dav 1 and day
70 and mmsm ntimed prior to 14 days post-dose 2.
Critical Covid-19 cases.

B\
ME@CI implements tvpe I error control for nmltiple testing and is presented upon meeting the prespecified testing
C fgns (** mdicates adjusted CT).
than § cases are observed for an endpoint then the VE will not be shown.
oativity and seropositivity are based on the serological tests at baseline and at Day 71.

Estimates could be provided only for the Alpha and the Mu variants in COV3009.
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For events with onset at least 14 days after the second vaccination, efficacy for the Alpha/B.1.1.7 was
(94.2% [95% CI: 62.91; 99.86]). Therefore, the estimate is higher compared to the estimate in
COV3001, but with widely overlapping CIs.

95%CI is below 0 (63.1 [95% CI: -27.86; 91.56]). Therefore, although the efficacy point esti e was

Efficacy was not demonstrated for the Mu/B.1.621 variant in the COV3009 as the lower bound of the

higher for the two dose schedule trial compared to the single dose schedule trial for this
conclusion can be draw given the lack of precision of the estimate. é

There were only very few cases for the other variants. In particular, there were insuff‘e@)elta cases
for meaningful analysis (2 vs 1 for the Delta).
Dactive group and

Of the 66 cases in the PP, sequencing data were available for 45 cases 7/14 |
38/52 in the placebo group. Hence there is an imbalance between the arms@ of the proportions

on non-available sequencing data (50% vs. 27% in the vaccine vs. the plac up).
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Figure 24: Summary of Vaccine Efficacy of First Occurrence of Molecularly Confirmed Moderate to
Severe/Critical COVID-19 With Onset at Least 14 Days After First Vaccination by Virus Variant; Per
Protocol First Dose Efficacy Set (Study VAC31518C0OV3009)

Analysis set: PPFD

Risk sets
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All participants
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71.1% (-12.09; 94.20)
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43.9% (-12.96; 73.16)

72,5% (29.58: 90,82)
B8.4% (48.20; 81.42)
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Wears; VE: Vaccine Efficacy;, CT: Coafidence Imterval; FEFL: Per Protocol First Doze Efficacy Set; ME- Mot

wbharizk st iz all subjects in the Per Protocol 3&f epcloding subjects who bad a pozitive PCFE. test between day | and day
14 and subjects wiho dizcomtmeed prior to day 13
] Bevere/Criical Covid-19 cases,
If lezs them & c2ses are obiemved for an endpoimt then the VE will not be shonm,
Sepomeeaticity: amd seroposiivity are besed on the saralogical tests 2t bassling.
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Vaccine efficacy after the first vaccination:

After the first vaccination (events with onset at least 14 Days After First Vaccination; Per Protocol First

Dose Efficacy Set), efficacy point estimates were 67.9% (95% CI: 57.95; 75.79) overall, which is a

similar point estimate as in COV3001. Efficacy was 75.9% (57.91;87.02) for the Alpha variant, and

43.9% (-12.96;73.16) for the Mu variant, which is also consistent with what was observed in &001.
e

Overall results PD1 are consistent with COV3001. It is assumed that those results are mair@ cting
1

efficacy of a single dose (and not the efficacy of the two doses), as the person-years P, PD2 are
overall more represented in the analysis compared to the person-years PD2. ’\
Vaccine Efficacy Against All Symptomatic COVID-19 and Any SARS-CoV-2 ion

Noticeably, efficacy against asymptomatic SARS-CoV-2 infection with onset least 14 days after the
second vaccination was poor 34.2% (-6.44; 59.78), which is similar as in th@ 3001.

Subgroup Analysis 0

The subgroup analyses do not raise concern of lack of efficacy for partiedlar subgroups (including age
group, conmorbidities, gender...) but the number of cases (length offfollow up) was very limited in some
of the subgroups. Estimates were very imprecise in the elderly (@ rs or more).

There are large regional differences in terms of efficacy were @ ved. In the US, VE (95% CI) against
moderate to severe/critical COVID-19 at least 14 days aftx@e oster dose (second dose) was 93.7%
(58.45; 99.85). In the US, the predominant variant dukinGythe study was the Alpha. Observed VE in
other regions was lower (60.0%-68.8%), which was s driven by reduced VE against certain SARS-
CoV-2 variants. K

4.3. Discussion Q

The MAH started the efficacy trial Cov3ﬁasessing a single-dose schedule at the end of September
2021. In November 2021, the MAH al tarted the efficacy trial COV3009, assessing a two-dose
schedule 2 months apart. The ai aspto propose a single dose regimen for emergency pandemic
situations, and a two-dose regim%{ routine use after the pandemic. Based on their experience with
the Ad26 platform with other a , the MAH assumed that a second vaccination may result in a more
durable immune response. B Im of the emergency situation, the MAH decided to conduct two trials
separately in order to sho cy as fast as possible for the single dose schedule.

Efficacy results are nted up to the end of the double-blind phase for the COV3001 study (single
dose schedule) \Q@ edian FU of approximately 4 months (final analysis, cut-off date 9 July 2021).
At intial condi%& MA, data were submitted with a median FU of approximately 2 months (primary
analysis, wt-@ate of January 22). The primary analyses results are discussed in the initial conditional

MA repot\
The M& presents preliminary efficacy results of the primary/final analysis of the double-blind phase
of 3009 (2-dose schedule) (cut-off date 25 June 2021).

Additional analysis for all clinical trials are planned to be generated and should be made available (refer
to ANNEX: New recommendations introduced in this procedure).

Design of study COV3001:

The design of COV3001 was assessed as part of the initial conditional MA.
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COV3001 is a randomized, double-blind, placebo-controlled, Phase 3 study performed in adults >18
years of age. The study was conducted in the US, several Latin American countries (Argentina, Brazil,
Chile, Peru, Mexico, Colombia), and South Africa. Participants were randomized in parallel in a 1:1 ratio
to receive Ad26.COV2.S at a dose level of 5x101° vp or placebo intramuscularly. Participants with stable
medical conditions were allowed to participate in the study, but immunocompromised perso@,le to
condition or immunosuppressive therapies were excluded.

The primary objective of study COV3001 is to evaluate the efficacy of Ad26.COV2.S in th ention of
molecularly confirmed, moderate to severe COVID-19 (with onset at least 14 days posft% nation and
with onset at least 28 days post-vaccination as co-primary endpoints), as compared td%acebo, in SARS-
CoV-2 seronegative adults. O

The co-primary endpoints consist in a combination of moderate COVID-19 @vere COVID-19. In
practice, the classification of the cases was very similar when using the pri dpoint case definition
or the case definition of ‘all symptomatic COVID-19 cases’ used for other wacdines.

Moderate COVID-19 is a composite endpoint which in practice also%udes cases that would be
considered mild by other definitions. The definition for severe COV%T?Q is in line with the definition of
severe COVID-19 in the FDA guidance on Development and Lice f Vaccines to Prevent COVID-19
(June 2020). All potential severe/critical COVID-19 cases wer: micated in a blinded manner by the
Clinical Severity Adjudication Committee (CSAC). Q

The secondary objectives include the evaluation of effi in the prevention of molecularly confirmed
severe COVID-19 and COVID-19 requirix edical intervention, and confirmed
asymptomatic/undetected infections with SARS-CoV-2 ing SARS-CoV-2 N protein seroconversion).

Design of study COV3009: O

COV3009 is a randomized, double-blind, pIac -controlled Phase 3 study. The design and endpoints
are similar to the COV3001 trial. The stu&vys conducted in Europe and the US mainly, which differs
from COV3001 that included no European site. Participants were randomized in a 1:1 ratio to receive 2

doses of Ad26.COV2.S at a dose Iev | x1010 vp 56 days apart or placebo intramuscularly.

The sample size calculation for th| was driven by the primary analysis which aimed to demonstrate
VE>30% with the per protoc ulation. The target sample size for the study was approximately
30,000 participants (=15. 00 n s per group) and 104 overall events for the per protocol population.

approach was planned to le multiplicity along the primary endpoint and the secondary confirmatory
endpoints. The operatifig characteristics, the statistical assumptions and the planned sample size were
reasonable and wer cted to provide sufficient evidence basis for an adequate benefit/risk regulatory

assessment. Q

EUA and ImD t COV3001 and COV3009:

No interim analysis was Q to prematurely stop the trial for overwhelming efficacy. A graphical
h

After EU@ e US (February 27, 2021), both studies introduced the possibility to cross-over to the
Ad26

vaccine. So, all participants were unblinded at a scheduled study visit and participants who

elved a Placebo were offered vaccination with a single dose of Ad26.COV2.S. The cross-over

in an important loss of placebo-controlled follow up. All participants were encouraged to continue
followed for up to 2 years post-vaccination as part of the open label phase.

Expected efficacy data, open label phase COV3001 and COV3009:

COV3009 was designed to assess a 2-dose schedule vs placebo. It was not designed to assess superiority
of a the 2-dose schedule vs a single dose schedule, or to make any direct comparison between a 2-dose
and a single dose schedule. Still, in Amendment 4 (following EUA), it was planned that participants newly
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enrolled in the open-label phase would be randomized in a 1:1 ratio to receive either 1 dose or 2 doses
of Ad26.COV2.S. However, the sample size was reached during the blind phase. So few (n=334)
participants were randomized between 2-dose vs 1-dose vaccine Due to small numbers, the comparison
of those randomized groups will not provide useful data. A large sample size would have allowed useful
data for a direct comparison of a single vs a 2 dose-schedule from participants recruited ir@allel,
within a similar epidemiological context. Instead, participants vaccinated initially with a 2-do edule
in the blind phase will be compared, in terms of incidence rates, to participants cross—vac@ed later
with a single dose schedule in the open label phase. The detailed assessment of the design limitations
of the open label phase is not in the scope of this assessment report. Neverthele& is considered
unclear if any robust evidence on the added value of the second/booster dose wi

these analyses, at least from the efficacy perspective, given the loss of a paralle bol group, the loss
of blind follow up, and given that a large proportion of the participants recei vaccine from other
brands. Nevertheless, data from the open label Phase, including for the Df eriod, may give some

rawn based on

insight in effectiveness of a single dose and the added value of a boostex,dgse (second dose) for this
variant, and other variants in the future. @

At the moment, the interpretation of the added value of a booster dﬁ(second dose) in terms of efficacy
relies on a comparison across trials, which is associated with a lo lifmitations, especially in the context
of emergence of several variants.

« COV3001 q
>

Study population, COV3001:

In total, 43,788 participants were vaccinated (21,898%nd 21,890 in the Ad26.COV2.S and placebo
group) and constitute the Full Analysis Set (FAS) V3001.

A slightly higher proportion of subjects termi»% the double blind phase prematurely in the placebo
group (5.4% vs 8.8% the Ad26 and plac group). This was mainly due to receival of another vaccine
outside of the study before unblinding /3. and 5.6%, received another COVID-19 vaccine before
unblinding. Moreover, 26% (n=5,712) participants from the active group and 27% (n=5,992) of
the participants from the placebo quested to be unblinded on an individual basis (but continued
into the open label phase) and 67@(1 1222 were vaccinated outside study (but continued the study)
respectively in active and pl 0 groups. This raises some concern about treatment allocation
awareness in the trial.

The primary and final anaQ&of efficacy was based on the Per-protocol Efficacy (PP) population. Of the
participants in the F 39,885 (19,577 and 19,608 in the Ad26.COV2.S and placebo group) were
included in the PP s Xeline seropositivity for SARS-CoV-2 was the main reason for elimination from
the PP set. Othe f&s were being PCR positive at baseline or protocol deviations.

r
L 4

The median f N:p after double blind vaccination was 4 months (123 days in the FAS and 121 days

[min-max3: 1284 days in the PP). The median follow up was 122 days and 120 days in the active vs

the place up. Overall, 22.8% of the participants had a follow up of at least 6 months (PP).

The s?& as conducted in the United States (44% of the FAS), various countries of Latin America (41%
of ), and South Africa (15% of the FAS). The proportion of participants =60 years was 35% (in

P). There were only few long term care residents (0.3% in the FAS). Participants with comorbidities
were well represented. At least one comorbidity was present in 40% (PP), the most common being
obesity (BMI =30 kg/m2, 28%), hypertension (10%) and type 2 diabetes mellitus (7.5%). Only
participants with stable conditions were enrolled and immunocompromised persons were excluded.
Baseline characteristics were well balanced across arms, overall and within regions.
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Variant circulation, COV3001:

During the double blind observation period, new SARS-CoV-2 variants emerged, with important
variations across countries and over time. There was a diversity of variants, with no dominating variant
over the study period. Overall, cases included the reference sequence (14%), the Gamma/Pd (13%),
and the Zeta/P2 (11%), Beta/B.1.351 (8%), Mu/B.1.621 (7%), Lambda/C.37 (6%), and othe iants.
There were very limited cases of Alpha/B.1.1.7 (3%) and Delta/B.1.617.2 (2%). In the PP, tk@ lating
variants over the period were the same.

The variants evolved a lot over time. At the beginning of the period, the referent varia \spredommant
(mainly in the US), as well as the Beta/B.1.351 (in SA), and the Zeta/P.2 (in "lm The reference
sequence disappeared after 2-3 months, and several other variants wer ed, such as the
Gamma/P1 (in Brazil), and the Lambda/C37 (in Peru). At the end of the FU %ases of Mu/B.1.621
(in Colombia) and Delta/B.1.617.2 variants (in SA) were observed.

Since the variants are extremely related to the period, it is not possible gdlsentangle the effect of
the variants from the effect of waning of protective immunity per se

Key efficacy results, COV3001:

Efficacy estimates are systematically higher against severe @19 compared to all symptomatic
COVID-19. The point estimates of efficacy against symptoma ease were lower at the final vs. the
primary analysis, while point estimates of efficacy agains@ere disease were similar at the primary
and the final analysis.

Symptomatic COVID-19: \

In total, 484 vs 1067 cases of moderate/severe @3—19 (primary endpoint) occurred in the active vs
the placebo groups >14 days after vaccination e final analysis, efficacy was 56.3% (95% CI: 51.30;
60.84) and 52.9% (95% CI: 47.06; 58. %spectlvely >14 days and >28 days after vaccination. At
the primary analysis, the corresponding es were 66.9% (95% CI: 59.03; 73.40) and 66.1% (95%
CI: 55.01; 74.80). There were only 26 h additional mild cases (>14 and >28 days), as the primary
endpoint captured most mild casea corresponds to symptomatic COVID-19 of any severity.

Point estimates were thus lower final (4 months median FU) vs. the primary analysis (2 months
median FU), but 95% CI over he disappearance of the reference strain and emergence of variants
later in the study probably Ef ins the reduction in efficacy estimates between the primary analysis and

the final analysis, but wa f protective immunity over time might also contribute (see below).

Severe COVID-19: \

The number of s
At the final a
80.49) and 74.6

ases was large, making the estimates robust even for severe COVID-19 cases.
he point estimate of efficacy against severe disease was 73.3% (95% CI: 63.94;
(95% CI: 64.70; 82.06) for events >14 days and >28 days after vaccination. Those
estimate he same range as those from the primary analysis. At the primary analysis, the efficacy
againste disease was 76.7% (95% CI: 54.56; 89.09) and 85.4% (95% CI: 54.15; 96.90) for
event@ days and >28 days after vaccination respectively.

19 Requiring Medical Intervention and COVID-19 related Death:

Of the 484 vs 1067 moderate/severe COVID-19 cases that occurred respectively in the Ad26.COV2.S
group and placebo group at least 14 days after vaccination, only 18 vs 74 cases required medical
intervention. Respectively 5/18 cases in the vaccine group and 17/74 cases in the placebo group required
ICU admission, 4/18 (Ad26) and 8/74 (placebo) required mechanical ventilation and no cases were noted
with ECMO. Efficacy estimates for COVID-19 requiring medical intervention (>14 days after vaccination),
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which in practice corresponds to COVID-19 related hospitalization, was 76.1% (95% CI: 56.86; 87.67).
For COVID-19 related death efficacy was 84.5% (95% CI: 47.30; 97.06). Those point estimates were in
line with those for severe disease. For COVID-19 related deaths, this was based on 3 vs. 19 events in
respective groups.

Vaccine Efficacy by Variant in COV3001: b

At the time of the initial conditional MA, no analysis of efficacy per variant was perforrr@s Spike
sequence data were available for only 70% of the cases and a higher proportion 40 ples were
sequenced in the placebo group as compared to the vaccine group, which cou(&d to biases.
Sequencing data are now available for approximately 90% of the cases. Q

At final analysis, efficacy against moderate/severe COVID-19 was high(@ e reference strain
compared to pooled variant strains: 71.5% (95% CI: 57.31; 81.39) and 43. (98% CI: 34.19; 51.67),
when evaluated at least 14 days after vaccination. For moderate/severe C -19, variability in terms
of efficacy against the variants is important. Considering the events wj et at least 14 days after
vaccination, the efficacy point estimates are good (approx. 70%) for the@ence and the Alpha variant,
as well as for the Zeta/P2 variant (approx. 65%). However, the effﬁly point estimate was much lower
for the Beta (approx. 40%), the Gamma/P.1 (approx. 35%) and (approx. 35%) variants. For the
Lambda/C.37, efficacy point estimate was approx. 10%. The linni ata for the Delta variant, also point
to a signal of lack of efficacy (point estimate -6%). There we elta cases in the Ad26.COV2.S group
versus 10 in the placebo group, which appeared late aﬁer%nation (5.5 months up to 7.5 months, in
SA). The limited data suggest a lack of efficacy for this @n , which would be in line with some studies
reporting Real world data on symptomatic diseaseN the Delta period. CIs are wide for certain

estimates.
Efficacy against severe COVID-19 could be e Qﬂ for some variants, and data suggest that efficacy
is maintained for those variants with point estiRSs above 60%. For note, RWD during the Delta period
seem to be in line with these observation here is much less variability in terms of efficacy against the
variants for severe COVID-19 than for §ymptomatic COVID-19, despite lower numbers. Nevertheless,
the point estimate of efficacy against@e COVID-19 was higher for the reference strain (around 90%)
compared to all other variants po round 70%), 95% CIs widely overlapped. Estimates for cases
occurring at least 14 days after v tion were 89.7% (95% CI: 57.33; 98.84) for the reference variant
compared to 70.0% (95% CI; ; 80.61) for pooled variants. It is not possible to determine efficacy
against severe COVID-19 f e Alpha (2 vs. 4, in the Ad26.COV2.S group versus the placebo group all
>Day 28) and the Delta ( 2, all >Day 28) variants because cases are too few.

The CSR for the finaI}Nysis of the double blind phase will be finalised this year, and will include more
complete genomic es (approx. 90% available now) from available cases in the double blind phase,
up to the cut-gff of 9 July 2021. Data of the open label FU phase up to cut-off date of 9 July will
also be prese %Q the CSR, including genomic analyses.

Analyse 6 elta period will be provided from the open label follow up, including subjects vaccinated
initially i lind phase and later in the open label phase (vaccination of the placebo participants after

unblir@ .

nd Durability of Protection, COV3001:

Figures modelling efficacy over time and tables describing efficacy by 14 days intervals were provided.
Symptomatic COVID-19:

KM curves indicate that for symptomatic COVID-19, The onset of protection is 14 days after vaccination.
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Efficacy against symptomatic COVID-19 drops rapidly after just a few weeks (around 1-2 months after
vaccination). This trend could be due to a waning of protective immunity. However, after approx. 2
months, the reference strain was disappearing from the trial, and several variants accumulated, in
parallel with the observed drop.

To further characterize efficacy by variant vs waning of protection over time, exploratory ar@es of
efficacy against moderate/severe COVID-19 by time intervals and variants were provided, a@ as KM
curves over time since vaccination for the variants. The periods for which data are availa limited.
Efficacy data for the reference strain are available only up to about 4 months post-va' i on, and for
the Alpha, up to about 5 months post-vaccination. Nevertheless, although explorat these analyses
do not suggest a decline of efficacy over the study duration. Efficacy point estim @ are very low for
Gamma and Lambda, whatever the time period. Hence, these data are suggest&QQg the overall decline
is more likely due to the variants. &

In principle, it appears difficult to disentangle whether the loss of efficacy@ to waning of protective
immunity or to the emergence of VOCs. However, based on the avadilable data, including stratified
analyses by variants, the trend is considered more likely related to the efiergence of new variants with
low efficacy. This hypothesis is also more consistent with immu&enicity data showing no obvious
waning of immune responses over time over 6 months (makin @ypothesis of waning less likely).

Severe COVID-19:

For severe COVID-19, the onset of protection might be 'Qearlier, around 7 days after vaccination.
Efficacy against severe COVID-19 remains quite a@over time during 6 months, despite the
emergence of new variants. Noticeably, RW data inhe that efficacy against hospitalized COVID-19
remains quite stable over time (also against ICQmissions and deaths), including when the Delta
variant appeared, while for SARS-COV-2 infe r any symptomatic COVID-19, RWD are currently
inconclusive (see RWD section). @

Vaccine Efficacy in Baseline SARS—CoV—21§h§Qositive Participants in COV3001:

In the final analysis, efficacy against@grate/severe COVID-19 was 76.2% (95% CI: 11.97; 95.70) in
participants with serological evide past infection with SARS-CoV-2. This is based on only 3 vs 12
cases in the Ad26.COV2.S grou lacebo group at least 14 days after vaccination, and the 95% CI
lower limits was 12%, weIH$i critical 20% or 30% VE thresholds. Therefore efficacy is not

demonstrated in the individ previously infected, although point estimate is consistent with that in
participants seronegative seline.

The final TLR/CSR up t e end of the open label phase, when last participant completes 18 months FU,
will be available in cond half of 2022.

the efficacy ctive, given the loss of a parallel control group and the loss of blind follow up. In
addition f\ umed that a large proportion of the participants received vaccine from other brands.
The desi d limitations of the open label phase were not assessed in this report.

. @ov3009

population, COV3009:

It is unclear at Qoment if the open label phase will bring relevant and useful results, at least from
frs?e

A total of 31,300 participants were randomized and vaccinated in the double-blind phase of the study
COV3009 (15,708 in the Ad26.COV2.S group and 15,592 in the placebo-group).

Of the FAS, 4.5% (n=701) vs 11.3% (n=1758) terminated the study prematurely during the double-
blind phase (mainly withdrawal, which could occur after unblinding) respectively in the vaccine vs placebo
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groups. Withdrawal after having been unblinded was more frequent in the placebo group (748 in the
placebo group and 468 in the Ad26 group). Moreover, 13.5% (n=2124) vs 24.0% (n=3744) terminated
the treatment participation prematurely (did not receive their booster dose (second dose)) during the
double-blind phase of the trial, respectively in the vaccine vs placebo group. One of the reason was
administration of another COVID-19 vaccine received outside of the study (279 and 1,420 inbAdZG
group and placebo group, respectively). More participants in the placebo group were not ed to
receive the booster dose (second dose) in the double-blind phase of the study because the@eived a
COVID-19 vaccine outside of the study (1,420 in the placebo group versus 279 in the./-\c@roup).

The proportions of participants who were unblinded prematurely (before the unbkmg visit) were
balanced (4,267 ie. 27.2% in the Ad26.COV2.S arm and 4,680 ie. 30.0% in the p o arm). 179 and
410 participants (in the Ad26.COV2.S and placebo group) were vaccinated ide the study with a
COVID-19 vaccine before being unblinded. KM presented by the MAH suggewg the follow-up time of
the double-blind phase in both the PP and FAS is similar across groups. Whether awareness of treatment
allocation impacted the results remains unclear.

In addition, like the COV3001, shortly following EUA in the US, participantswere systematically unblinded
and those who originally received placebo were offered a singl &se of Ad26.COV2.S. Most of the

participants (98%) were actually unblinded at the cutoff date fo final analysis and 7,667 from the
placebo group (49%) received a single dose of Ad26.COV2.S the open-label phase.
The primary efficacy analysis was performed in the PP Set which includes participants who received both

study vaccines in the double-blind phase, who are seroive at the time of 1stvaccination and at Day
71 (for N-protein ab assay), and who had no major pgotocol deviations that were judged to possibly
impact the efficacy of the vaccine.

;d

Of the total of 31,300 participants vaccinated i ouble-blind phase (FAS), 14,492 were part of the
PP set (7484 in the Ad26.COV2.S group and% in the placebo-group). Actually, unblinding/cross-
vaccination resulted in the exclusion of apRroximately half of the participants from the PP analysis set
because unblinding occurred before theylhad the opportunity to receive the booster dose (second dose).
This explains why the PP set is so limit ompared to the FAS. Actually, only 54% (8,655 who received
Ad26.COV2.S and 8,096 who rece acebo) of the participants received 2 doses during the double-
blind phase. Other reasons for ex on from the PP set are baseline SARS-CoV-2 seropositivity (11%
of the participants) and major, -@ col deviations. Given the huge discrepancy between the FAS and the
PP, this analysis cannot be idered as resulting from a randomized comparison, as only a limited non-
random subgroup of the i ITT population is included in the analysis.

Unblinding/cross-vacmon resulted in a short follow up time in the blind phase. In the PP set, the
median follow-up a e second blind vaccination was only 36 days (min-max: 0-172, 36 days and 35
days respecti\‘el i e Ad26.COV2.S and placebo-group). 29% had at least 2 months double blind
follow up pos d vaccination. As a result, the number of COVID-19 cases available for evaluation
of the booste& (second dose) is limited (see below).

PN

Of the ted participants (FAS), most were enrolled in Europe (41%, Belgium, Germany, Spain,
Franc and in the US (39%). Others were enrolled in Latin America (8.5%, Brazil and Colombia),
So ca (6.5%) and the Philippines (5%). Europe was more represented in the PP (52%), while the

presented 36% of the PP, and other countries 12%. COV3001 also was conducted in the US (44%),
Latin America (41%) and South Africa (15%). However, the proportion of participants from Latin America
is much higher in COV3001. There was no European site in the COV3001. In the FAS, median age at
enrolment was 53 years (min-max: 18-99 years), and 36% of the participants were =260 years.
Participants were younger in the PP: the median age at enrolment was 50 years (min-max: 18-99 years),
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and 25% of the participants were =60 years. Participants were thus younger in COV3009 compared to
COV3001 (where 35% of participants 260 years in PP).

In addition, the follow up period is very short especially for the elderly who were enrolled in a second
step and also unblinded earlier. In terms of total person-years up to unblinding, elderly particzants are

much less represented in COV3009 compared to COV3001. In the PP, 36.5% of participants h east
one comorbidity putting them at risk of severe COVID-19 at baseline. The most prevalent idities
were obesity (25.7%) and hypertension (12.3%). Only participants with stable condition enrolled
and immunocompromised persons were excluded. No relevant differences in baselihe, characteristics

the PP.

Ly

were observed between the Ad26.COV2.S group and the placebo-group in the FAS a

O

Variants circulation COV3009:

Sequencing data were available from only 68% out of the 469 cases report QG% of the 66 cases
that occurred in the PP. There were important differences over time and acr ountries in terms of the
circulating variants, as for the COV3001, but the distribution of vari i€ very different than that
observed in the COV3001.

The reference strain, represents only 19 (6%) of the sequence {ise. It was still circulating at the
beginning of the study period, and then disappeared. It is not pr in the PP set. The most prevalent
variants were the Alpha/B.1.1.7 and Mu/B.1.621, which repr ed respectively 26% and 23% of the

cases in the PP set. Alpha/B.1.17 circulated all through up period in various countries. It
represented most cases in Europe, and a large proportio e cases in the US. The Mu/B.1.621 variant
was seen essentially in Colombia where it represen t cases. There were very limited number of
cases due to other variants such as the Beta/B.1.351, ma/P.1, and the Zeta/P.2. There were also a
very limited number of cases of the Delta/B.1.61 Y.1/AY.2 variant (4%, n=13 in total; 3 in the PP
set), at the end of the FU period (mainly in So ica).

Key efficacy results, COV3009:

The number of events for the assessment of ghe two dose schedule is very limited (only 66 events instead
of the planned 104), particularly in @mants 260 yoa (n=15). This implies that no robust estimate
can be provided within subgroups riants, and for severe disease. The short time of FU (36 days)

also considerably limits the inter ion of the results of this study.
Efficacy against moderate/ COVID-19 was 75.2% (95% CI: 54.55; 87.30) for events as of Day
71 (onset >14 days post- ), this was based on 14 vs. 52 cases in the active vs. placebo groups.

The effect (75%) is thus n&glerically larger for the primary endpoint compared to what is observed in
the COV3001, whichx 67% and 56% for events with an onset at least 14 days after vaccination,
respectively over aan follow-up time of approximately 2 and 4 months. The difference between
both trials in e.ffi oint estimates is however not major, and the CI overlap widely.

The point es@s are not better in the elderly in the COV3009 compared to the trial with the single
dose, bu EQ\ ion cannot be drawn as numbers are very small (4 vs. 11 events).

For se OVID-19 cases, high efficacy (100.0%; 95% CI: 32.62; 100.00) is observed in COV3009,
bug,.t mber of events is very limited (0 vs. 8), and the lower limit of the 95% CI is very low. In

1, the point estimates of VE against severe COVID-19 were 76.7% over a median FU of 2 months
( o CI: 54.56; 89.09) and 73.3% (63.94; 80.49) over a median FU of 4 months (for events with an
onset beyond Day 14). It is not possible to conclude whether there is a gain for two doses compared to
a single dose in terms of severe disease.

A graphical approach (Bretz et al, 2009) was planned to handle multiplicity along the primary endpoint
and the secondary confirmatory endpoints. According to the plan and the trial results, the primary
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endpoint and “burden of disease” were analysed using a 95% two-sided confidence level, whereas for
the rest of secondary confirmatory endpoints two-sided 97.5% confidence levels were used.

Vaccine efficacy by variants in COV3009:

Estimates could be provided only for the Alpha and the Mu variants. Q

For events with onset at least 14 days after the second vaccination, efficacy for the Alpha/ .7 was
94.2% (95% CI: 62.91; 99.86). Therefore, the estimate is higher compared to the estimapé i V3001,
but with widely overlapping ClIs. '\

Efficacy was not demonstrated for the Mu/B.1.621 variant in the COV3009 as thg r bound of the
95% CI is below 0 (63.1 [95% CI: -27.86; 91.56]). Therefore, although the effi int estimate was
higher for the two dose schedule trial compared to the single dose schedul ial*for this variant, no
conclusion can be draw given the lack of precision of the estimate.

Qa insufficient Delta cases

There were only very few cases for the other variants. In particular, th

for meaningful analysis (2 vs 1 for the Delta >Day 150). There were %sed of Delta in total, but all
other cases were asymptomatic (5 vs. 5 in the active vs placebgg;oup all occurred >Day 140). So
overall, there were 7 vs 6 Delta cases (symptomatic or not) >d® in the double blind phase of the

trial, respectively in the active vs placebo group. %

Samples were selected for sequencing if the SARS-CoV-2 result was available and was above
1,000 copies/mL. No other criteria such as country or di Qseverity were used. Still, the sequenced
subpopulation cannot be considered as a random tﬁple. Moreover, of the 66 cases in the PP,
sequencing data were available for only 45 cases, w:ch\n imbalance between the arms in terms of the
proportions on non-available sequencing date (7/ the active group and 38/52 in the placebo group).
Overall, estimates by variants could be biased. robust efficacy by variant (on the complete cohort)
are awaited for the double-blind (and open Iatghase.

Subgroup Analysis COV3001 and COV3009:

In general, subgroup analyses of the \a(analysis data of COV3001 suggest consistency of efficacy
results across age categories andgin se with and without comorbidities. Despite lower number of
cases, there is much less var' in the efficacy estimates for severe COVID-19 compared to
symptomatic COVID-19. Su analyses across age categories, for participants with/without
comorbidities, and accordin {region show fairly similar point estimates. The subgroup analyses do not
raise concern of lack of ef for particular subgroups in COV3009, but estimates were very imprecise.

Q

In COV3001, efficacy much higher in the US compared to Latin America and South Africa. In the
US, VE against m e/severe COVID-19 was 73% for cases with onset at least 28 days after
vaccination. T.hegveriod is very short in the US, and unblinding occurred earlier. Most cases were
captured earl reference variant was overrepresented in the US compared to other countries and
the most impét]nt driving factor of VE is the type of variant. In COV3009, large regional differences in
terms ofé y were observed as well. In the US, VE (95% CI) against moderate/severe COVID-19 at
least s after the booster dose (second dose) was 93.7% (58.45; 99.85). In the US, the
pr oé‘nt variant during the study was the Alpha. Observed VE in other regions was lower (60.0%-
, which was possibly driven by reduced VE against certain SARS-CoV-2 variants.

FU period in COV3001 and COV3009:

In both studies, the enrolment period and follow up duration varied across countries, and according to
baseline characteristics. This is because: (i) Enrolment started at different time across countries (first in
the US, with other countries following later at various periods), (ii) Safety pauses occurred at different
time across countries, (iii) Per study design, elderly participants and participants with comorbidities were
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enrolled later, (iv) Calendar time at unblinding and cross-vaccination differed across the countries (was
earlier in the US) and age categories (was earlier in the elderly). In addition, the baseline characteristics
and the variants circulation pattern varied across countries and over calendar time. This has an important
impact on the person-years of follow-up in some subgroups, such as the elderly. There are also
differences in terms of vaccination periods across countries and subgroups. It is not clear at Stage
how this could have impacted the efficacy estimates in the subgroups, and across variants.

Vaccine Efficacy against Asymptomatic SARS-CoV-2 Infections in COV3001 and COV300%®

2 4
Undetected/asymptomatic COVID-19 cases were ascertained either based on@ﬁogic testing
(seroconversion to the SARS-COV-2 Nucleoprotein ELISA assay) and/or a posigi CR (based on
‘accidental’ detection of asymptomatic cases) in the absence of COVID-19 si d symptoms. In
practice, the majority were detected by seroconversion, as serologic testing w, ohe in all participants
at regular timepoints. The efficacy (95% CI) against asymptomatic SARS-, infection was 28.9%
(19.99; 36.78) after a single dose and 34.2% (-6.44; 59.78) after two doses)*respectively in COV3001
and COV3009. Therefore efficacy is lacking for asymptomatic cases, w?‘% after a single dose or after
two doses of Ad26.COV2.S. {

Efficacy conclusion:

Results of the final analysis up to the end of the double-bli@ase are presented for the COV3001
(median FU of approximately 4 months, cut-off date 9 Jul . The MAH also presents preliminary
results of the primary/final analysis of the double-blind of the COV3009 (median FU of 36 days,
cut-off date 25 June 2021). The trials assess respe 'v@ single- and a 2-dose schedule two months
apart vs placebo. None of the trials was designed tcckﬁess superiority of the two-dose schedule over
the single dose schedule, or to make any direc@nparison between a two-dose and a single-dose
schedule. Based on the available data, it is no ible to make robust conclusion on the benefit of a
booster dose given at least 2 months after a sﬁdose of Ad26.COV2.

Study COV3001 assessed a single dose 6.COV2.S in multiple countries (US, several countries in
Latin America, South Africa). There w h diversity of variants amongst cases, without a dominant
variant. A different pattern was otz ed*with respect to efficacy depending on the endpoint.

For symptomatic COVID-19, effica as poor over the approximately 6 months FU period. The estimates
were 67% (95% CI: 59.0; 73,4 @ d 56% (95% CI: 51.3; 60.8) respectively in the primary (median FU
2 months) and final (median&4 months) analyses. A drop of efficacy was observed rapidly (just a few
weeks following vaccinatiQn parallel with the progressive disappearance of the reference strain and

emergence of severalhyariants. Although it is not possible to firmly disentangle the role of waning of
protective immunity, the role of variants, the observed drop is considered more likely mainly due
to emergence of iapfs with low/lacking efficacy. Waning of protective immunity over time might also

contribute. Efﬁc\( against symptomatic COVID-19 was good for the reference strain and Alpha variant
but very po(la ing for other variants (Beta, Gamma, Mu, Lambda). Only very limited data are
availabl ov* elta variant and those point to a signal of lack of efficacy.

For seve OVID-19, no drop of efficacy was observed up to 6 months following a single dose of
Ad26. .S. Efficacy was maintained at 73% (95% CI: 63.9; 80.5) in the final analysis, despite the

nce of diverse variants. At the primary analysis, the efficacy against severe disease was 77%
(95% CI: 54.6; 89.1). There was less variability in terms of efficacy across the variants for severe
COVID-19 (compared to symptomatic COVID-19), with efficacy point estimates maintained over 60%
for the variants for which sufficient data were available (Beta, Gamma, Mu). Still efficacy was higher for
the reference strain (around 90%).
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Study COV3009 assessed a two-dose schedule given 56 days apart vs placebo in multiple countries
(US, several countries in Europe and in Latin America, South Africa, Philippines). Alpha and Mu were the
two dominant variants.

Efficacy of two doses of Ad26.COV2.S administered two months apart was 75% (95% CI: 5446; 87.3)
against symptomatic COVID-19 over a median FU period of 36 days. Therefore, the point esti @ was
numerically higher compared to the estimate in trial COV3001 assessing a single dose, y‘ol widely
overlap. The VE estimate against Alpha variant is higher in COV3009 compared to t astimate in
COV3001 (with widely overlapping ClIs). Efficacy was not demonstrated for other vari f %COV3009.

The data across trials thus suggest that a booster dose (second dose) at 2 nﬁ could provide
additional protection against symptomatic COVID-19, but do not suggest a maj% d value.
t

Beside the limitations associated with comparing data across trials, severa’&pﬂ ant limitations have
been identified in trial COV3009. Given the huge discrepancy between the FASsand the PP (approximately
half of the subjects were excluded from the PP set), the analysis cannot sidered as resulting from
a randomized comparison. The very short time of FU (36 days PD2 e to unblinding and cross-
vaccination) also considerably limits the interpretation of the resultgquOV3009. There are very limited
data on severe cases and in elderly for the two dose schedule.@ tantly there are limited data by
SARS-CoV-2 variants, and very limited data on the currently elevant variant which is the Delta.
In addition, spike sequence data were available for only 6 the cases with an imbalance across
arms, possibly leading to biases. Follow up period varieé’oss countries, and variants distribution
evolved over time and differed across countries, which E@ also lead to biases when estimating efficacy
by variants. All these issues raise concern on the rob ss of the findings of COV3009, especially for
the variants.

Overall, the available data across clinical trials sts that a booster dose (second dose) administered
2 months after the first might provide additionalNgrotection against symptomatic COVID-19 including for
variants, but do not suggest a major added,value.

O
5. Clinical Safety as%&

5.1. Introduction O

Submitted data include derom participants who either received a primary dose and a booster of
Ad26.COV2.S at theu%wm vp dose level, or 2 doses of Ad26.COV2.S at the 1x10!! dose level with a
2- or 3-month inte or a primary dose of 5x10!° vp Ad26.COV2.S followed by an 1.25x10%0 vp
Ad26.COV2.Spo%6 months later (considered supportive data) (COV1001, COV1002, COV2001 and
COV3009). Pr ry safety data of an Ad26.COV2.S booster (5x101% vp, 2.5X101% vp, or 1 X 1010 vp)
administev«@st 6 months after primary single-dose Ad26.COV2.S (5x10%0 vp) vaccination are also
presente e-level blinded data of study COV2008).

Th r@Vs of the safety analysis for the double-blind phase of COV3009 are discussed here.

U ted safety clinical data has also been submitted for study COV3001 after 1 dose of Ad26.COV2.S
5x1010 vp. Safety data from COV3001 was the main data for initial assessment of conditional MA.

Table 16 provides an overview of the number of participants who have received 2 doses of Ad26.COV2.S
in studies COV1001, COV1002, COV2001 and COV3009, by dose level and vaccination interval. It also
includes numbers for those participants who have received an Ad26.COV2.S booster in study COV2008.
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A total of 9,379 participants received a primary dose and a booster of Ad26.COV2.S at the 5x10%° vp
dose level: 9,073 with a 2-month interval across studies COV1001, COV1002, COV2001, and COV3009;
128 with a 3-month interval across studies COV1001 and COV2001; 19 with a 6-month interval in study
COV1001; An estimated 159 with a =6-month interval in study COV2008 (dose-level blinded data).

Across studies COV1001 and COV1002, 235 participants received 2 doses of 1x10!! vp Adzhvz.s
with a 2- or 3-month interval. Furthermore, 74 participants received a primary dose 0@1010 vp
Ad26.COV2.S followed by 1.25x10° vp Ad26.COV2.S booster 6 months later in COV20

In study COV2008, preliminary dose level-blinded safety data are available f] total of 370
participants (including 7-day reactogenicity data from 244 participants), wh ve received an
Ad26.COV2.S booster (5X10%° vp, 2.5X10%° vp, or 1X 1010 vp) at least 6 months after primary single-
dose Ad26.COV2.S (5x10%9 vp) vaccination (i.e. in COV3001). Dose Ievel—wd reactogenicity data
are also available from 161 participants (including 7-day reactogenicity d@om 76 participants) who
have received an Ad26.COV2.S booster (5X101% vp, 2.5X 101 vp, or 1% p) at least 6 months after
primary (2-dose) administration of Pfizer's BNT162b2.

Table 16: Number of Adult Participants who Received a Second o, ter Dose of Ad26.COV2.S by
Dose Level and Vaccination Interval (COV1001, COV1002, COV2 COV2008 and COV3009)

Data with 2 doses at the 510" vp dose level Supportive data (othe e Preliminary data® Additional data
Imonth  3-momth  G-month >6-month | I-month  F-momth G-month t-mouth 2-mouth
nterval

imtervall aiereall " imierrall imiereall| interval =6-month interval

imtas interval interval

& 10

seronyp,  ENTIONR Py

S10vp,  5<10'"vp, Sx10'"vp,  S«10%vp, | 1=10"vp,  1x10 5«10 vp, P, 510" or 110 vp, B

255100 125%1p1
S510%xp  S10%vp  Sel0yp 510" | 1x10%wp  1x10%vp  L25x10%vp m T ask1%ar | 128<10Map T

110" vp VP,
“ > 110 1.25x10" vp
Coviom 190 ¢ TT® 19 0 79 b o 0 0 0 0
Cov1002 91 0 0 4] 0 ] 0 0 0 1]
Cov2001 1374 51 o 4] o 1] 74 0 0 63 147
COv2008 ] 0 ] 159 ] 1] o 211 161 4] 1]
COV3ooe 8,635 0 0 0 & 0 0 0 0 /] 0
Total 9,073 128 19 159 ( ) 155 a0 74 211 161 63 147
5379 NP 309

Cut-off dates were 21 July 2021 for COV1001, 28 December 020 Cobort 1 of COV1M2, 22 February 2021 (disposiion, demographics, and solicited AFs) and 02 Amgust 2021
(nnsolicited AEs and SAEs) for Cobort 2 of COWV1002, 11 Mag COV2001, and 25 Tune 2021 for COV3009. For COV2008, data were exiracted from the database on 7 Septamber
2021.
A 3-month vaccinston interval comesponds with an 84-day’
Mhumbers indicate mmber of paricipants who have oo
ut-off are not incuded).
* Diataset only imcludes dose-level blinded safery dita.
approximately 52 participants received a 1<100vp
who mitially received a primary 2-dose regimg
approximately 89 received a 510" vp boos
b Cohort 3 (Group 1 and 3)had a 2-month inter's
after 3 months.

per protecol: & 2-month vaccination interval corresponds with a 56-day interval per protocol.
full vaccination regimen &z described in the tsble header (ie, participants that had only received Dose 1 at the ome of the

on the randomization ratio, for the 370 participants who mitially received a primary dose of Ad26 COV2S (5=10 vp),
goster, approximataly 159 received a 2. 510" vp booster, and approximately 159 received a 5<10'" vp booster. For the 161 participants
Pifer’s BNT162b2, approcimstely 23 participants received a 1=10'“vp booster, approximately 69 received a 2.5<10'"vp booster, and
el@ninary dose-level blinded heterolopous safety data are not disoussed in this Clinical Overview Addenduom

Pinned per protocel; however, due to 3 study panse all 157 pamicipants except 3 senfins] pardcipants per sroup received their second dose

“Includes 15 participants from Cobart 7 2) who have received an Ad26 COV?2S booster (5<10""vp) 8 months post-dose 1.
=C0WV200] Group 7 had s 1- anned per protocol; however, due to 2 study pause participants received their second dose at 2 months.
Sources:
- COV100L: 2 ] 1, Table 23, Tabla 25, Table 27, Table 29
COV1002: 63, Table 65
COWV2001: £ Tahle 73

ablz 23, Table 04, Table 100, Table 101

- COV2008. £
- Tshble 134

COV3000.
L 4

<
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f Considered supportive data for the 2-dose safery anslysiz mnchided in this Clinical Crerview Addendom

g Alternative multiple-dose vaccination regimens that are not discussed in this Clinical Orverview Addendum.

b Includes 15 participants from Cohort 2b (Growp 2) who have received an Ad26.COV2S booster (510" vp) 8 months post-dose 1.

1. Cobort 3 (Group 1 and 3) had 3 2-month inferval planpned per protocol bowever, due to a study pause all 157 participanis except 3 seniinel participants per group recaived their
second dose afer 3 months.

j.  COWV2001 Growps 7 and § bad a 1-month interval planned per protocol; however, due to a stmdy panse participants received their second dose at 2 months

k. Includes 244 parmicipanss for whom 7-day reactogenicity data are svailable

I Includes 76 pardcipants for whom 7-day reactogenicity dats are availzhble

m.  COV2008 incudes pamicipants whe received a single-dose (5<10"0 vp) Ad26 COV2.S vaccination in stady COV3001 and participants whe completed primary gfgination with a
2-dose regimen of Pfizer’s BNT 16202 vaccne prior to enrollment in smdy COV2008. Participants will then receive an Ad?6.COV2.S booster (3«10 vp, 2.5 @ , or 1x10M0
vp) =6 months after primary vacdnston in sdy COVI00E.

Sources:

- COV1001: Appendix 2 Table 21, Table 23, Table 25, Table 27, Table 29 @
COV1002: Appendix 3 Table 63, Table 65 %
COW2001: Appendix 4 Table 73 *
COWV2008: Appendix 5 Table 93, Table 24, Table 100, Table 101
COV3009: Appendix & Table 134, Table 136 {

Clinical data from DMID 21-0012 study, cohort 1, groups 4E, 5E and 6E were al mitted:

homologous or heterologous booster vaccination with Ad26.COV2.S 5><1010&g east 12 weeks after
primary vaccination with an approved mRNA COVID-19 vaccine regimen (2 of Moderna-mRNA-
1273 or Pfizer/BioNTech-BNT162b2) or Ad26.COV2.S 5x10%0 vp.

5.2. Overall Methods {

Overall, adverse events (AEs) are being collected as summari@elow:

- Solicited local (injection site pain/tenderness, erythe Qnduration (COV1002 only), and swelling),
and systemic AEs (reactogenicity: fatigue, headach usea, myalgia, and pyrexia/fever (body
temperature =38° C/100.4° F) from the day of vaCeination until 7 days after each vaccination).
Solicited local AEs were considered as relatethe study vaccine by definition. Solicited systemic
and unsolicited AEs were considered reIatt@ e use of the study vaccine as per investigator

assessment.

- Unsolicited AEs from the day of vacciw until 28 days after each vaccination.

- All SAEs, including deaths, and AEs lgading to study/vaccine discontinuation from the day of first
vaccination until the end of the stuly.“Any respiratory tract infection fulfilling the criteria of an SAE
was reported as such during thg,studies. If the molecular test was positive for SARS-CoV-2, the
SAE was excluded from the S alysis.

- Adverse events of special '@st (AESIs): suspected AESIs were collected from the day of
vaccination until the end%ef the study/early withdrawal. At the time of initial protocol writing for
COVv1001, CoV1002, 001 and COV3009, no AESIs were specified for Ad26.COV2.S clinical
development. In April 2021, the Ad26.COV2.S clinical program was paused to evaluate a safety
concern of thro X with thrombocytopenia syndrome (TTS), which was identified through post-
marketing da I%ﬂis time, all study protocols were amended to include TTS as an AESI.

- Adverse eye of interest: AEs of interest were selected for further evaluation during the course of
the clinic awelopment, representing various diseases and conditions including, but not limited to
seve @c reactions (eg, hypersensitivity reactions and anaphylaxis), immune-mediated and

(neu@ ammatory events (eg, Guillain-Barré Syndrome (GBS), Bell’s palsy).

Fof\sttidi€s COV1001, COV1002, COV2001, and COV2008, safety analyses were conducted on the FAS,

cludes all participants who received at least 1 dose of the study vaccine (ie, active vaccine or
control/placebo). For studies COV3001 and COV3009, the analysis of the double-blind phase of each
study includes data from the Safety Subset (ie, a subset of the FAS) for the analysis of solicited and
unsolicited AEs, and data from the FAS for the analysis of MAAEs, deaths, other SAEs and AEs leading
to study/vaccine discontinuation.
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For study DMID21-0012, AEs were collected as follows: solicited local and systemic AEs for 7 days
following the booster dose; unsolicited AEs from dose 1 to 28 days following each booster dose;
MAAEs, SAEs, new onsets chronic medical conditions (NOCMCs), and AEs of interest from dose 1 to 12
months post last dose on study.

Of note, for potential TTS cases, the criteria for classification agreed by PRAC in the context Q
Monthly summary safety review of COVID-19 Vaccine Janssen are the following: é

&
Confirmed Any Platelet count D-dimer Anti-PF4 Abs \j
venous/arterial <150 x 10°/L+ >4000ng/mL + {
thrombaosis + O

Probable Any Platelet count D-dimer

venous/arterial <150 x 10°/L+ >4000ng/mL
thrombuosis + &

Possible Any Platelet count
venous/arterial <150 x 10°/L 0
thrombasis + OR wording @

compatible with

platelet count
decreased ﬂ
Unlikely Criteria met for any of the above BUT alternative diagnosis mare y
explain the event @

Criteria Not met | One or none of the criteria are met

S
\OQ

5.3.1. Methods Q

This is an ongoing randomized, doubIe-@ﬁlacebo-controlled, FIH Phase 1/2a multicenter study in
adults aged 18 to 55 years and 65 ye older. The safety, reactogenicity, and immunogenicity of
Ad26.COV2.S are being evaluated gse levels, administered IM as a single dose or 2-dose
schedule, with a single booster vabtion at 6, 12 or 24 months after the primary vaccination
regimen administered in Coho he planned total sample size was approximately 1,045

participants. {

Topline results (TLR)K\@Qn submitted (data cutoff: 21 July 2021).

5.3. Study COV1001

In each cohort, afte@ 1st dose, the median follow-up is between 223 and 268 days. After the 2nd
dose at D57 (go 1a, 1b and 2b), the median follow-up is between 167 and 203 days. After the 2nd
dose at D85 3), the median follow-up is 144 days. After the 2" dose at 6 months (cohort 2a),
the medianf\o -up is 41 days.

5.3. sults

5.3x2.1. Cohort 1a (Adults Aged 18 to 55 Years)

Group 1 data (D1 and D57 vaccinations with 5.101° vp) are of main interest (N=77 1%t dose, N=74 2
dose). Group 3 data (D1 and D57 vaccination with 1.10!! vp) are supportive (N=75 1%t dose, N=74 2
dose). The other groups are of less interest for the purpose of this variation.
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Primary Regimen - Injection 3 Booster Vaccination
N
N (Actual -
N (Actmal - | I Active Dayv1l Day 29 Day 37 Day 35 | 4 Months post) 6 ths | 8 12 ths | 14 months | 24 months 26 months
Group (Plamned) | 1Doss)* | Doses)® (Vae 1) (Vac2) (Vac 2) (Ve 2) doze 2 post-dose ljpast-dese 1 |post-dose 1|post-dose 1|post-dose 1 post-dose |
Study COV100I
Cohort 1o (Adules =18 t0 =55 y -
Group 1° 75 77 74 5410 3 - 310" g -
Creoup 2 75 73 - 510" 3 - Placebo -
Group 3' 75 75 74 1210 - 1x10" - - -
Group 4 75 73 - 1x10" 3, . Placebo - @
Group 3 75 i - Placsbo - Placebo - ya
0\9 ’
5.3.2.1.1. Demographic and baseline characteristics {
Most of the 377 participants were white (91%), 52.5% were female and 47.5 e male. The

median age was 34 years (range: 18-55 years) and the median BMI was 2495k 2 (range: 17-30
kg/m?2). These characteristics were similar in each group. The small numbﬁ RS-CoV-2
seropositive participants at baseline (3 participants in group 1, and 2 pagti nts in group 3)
precluded any meaningful conclusion to be drawn for this subgroup. %

Post-dose 1, the intake of concomitant medication of special intere&as lower in groups 1 (35.1%)

and 2 (33.3%) (i.e. vaccinations with 5.101° vp) compared to gr 3 (60%) and 4 (56.2%) (i.e.

vaccinations with 1.10!! vp); difference mainly driven by the i of paracetamol and ibuprofen. In

group 5 (placebo), the intake was only of 6.5%. Q
|

Post-dose 2, the intake of concomitant medication of s;@ nterest was also lower in group 1
(17.6%) (i.e. vaccinations with 5.10%% vp) compared t up 3 (39.2%) (i.e. vaccinations with 1.10%!

vp).

The intake of concomitant medication was hig st-dose 1 compared to post-dose 2 for the 2

tested doses.

5.3.2.1.2. Solicited AEs

In group 1, the frequency of soliciwas similar after the 15t (75.3%) and the 2" dose (77%) of
5x101% yvp Ad26.COV2.S (2 mom part). The frequency of solicited AEs > grade 3 was higher after
the 1st dose (9.1%) compareQ/ e 2" dose (1.4%) (all systemic). The frequencies of solicited local
AEs and solicited systemic ere similar after the 15t dose (64.9% and 62.3%, respectively) and
the 2" (66.2% and 58.1°Qpectively). There were no solicited local AEs > grade 3.
In group 3, the freq@y\of solicited AEs was higher after the 15t (90.7%) compared to the 2"d dose
(81.1%) of 1x10 d26.COV2.S (2 months apart), mainly due to the difference observed for the
solicited syste’ i s (84% 15t dose vs. 68.9% 2" dose). The frequency of solicited AEs = grade 3
was higheg a@he 15t dose (16%) compared to the 2" dose (8.1%) (mainly systemic). The
frequenc Xsolicited local AEs were similar after the 15t dose (76%) and the 2" (74.3%).

In o@oups, the majority of the solicited systemic AEs were considered related to the use of the
tu accine as per investigator assessment.

Solicited local AEs

In groups 1 and 3, the most frequently reported solicited local AE was vaccination site pain, with a
frequency similar post-dose 1 (64.9% and 76%, respectively) and post-dose 2 (66.2% and 74.3%,
respectively) (mainly grade 1 and 2). A trend towards a decrease in the frequency and severity of
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solicited local AEs with increasing age of participants was observed in all active vaccine groups post
any Ad26.COV2.S administration.

Solicited systemic AEs

In group 1, the most frequently reported solicited systemic AE, fatigue, was reported with il
frequency post-dose 1 (46.8%) and post-dose 2 (48.6%). However, all other solicited sy, AEs
were reported more frequently post-dose 1 compared to post-dose 2: headache (44. \ 3.8%,
respectively), myalgia (37.7% vs. 25.7%), nausea (22.1% vs. 6.8%) and pyrexia (1&’/0 vs. 4.1%).

In group 3, all solicited systemic AEs were reported more frequently post-do ;pared to post-
dose 2: fatigue (70.7% vs 48.6%), headache (60% vs. 45.9%, respectively% Igia (58.7% vs.
44.6%), nausea (22.7% vs. 16.2%) and pyrexia (38.7% vs. 18.9%).

A trend towards a decrease in the frequency and severity of systemic s@ed AEs with increasing age
of participants was observed in all active vaccine groups post any A(6.COV2.S administration.

5.3.2.1.3. Unsolicited AEs QQ

In group 1, the frequency of unsolicited AEs was similar 3 the 1%t (14.3%) and the 2" dose
(13.5%) of 5x101° vp Ad26.COV2.S (2 months apar requency of unsolicited AEs = grade 3 was
higher after the 1st dose (1.3%: 1 hypotensive crisi:)anared to the 2" dose (0%). The frequency
of unsolicited AEs considered related to the study@cine was higher after the 1stdose (9.1%)
compared to the 2" dose (4.1%). There wereQ or fatal AE.

In group 3, the frequency of unsolicited was higher after the 15t (34.7%) compared to the 2" dose
(9.5%) of 1x10!! vp Ad26.COV2.S (2 m@nths”apart). The frequency of unsolicited AEs > grade 3 was
higher after the 1st dose (5.3%) comm o the 2" dose (0%). The frequency of unsolicited AEs
considered related to the study vagei as higher after the 1stdose (24%) compared to the 2" dose
(5.4%). There were no fatal AE, bbSAE post-dose 1 (blood pressure decreased — not related to

vaccine). O

Only chills was reported grequency of at least 10% in any group (15.1% in group 4, post-dose 1
after 1x10'! vp Ad26,COV2.S,). Post-dose 1, chills was reported with a frequency of 3.9% in group 1
(5x101° vp) and 6.7% roup 3 (1x10!t vp).

In group 1, thg @cited AE assessed as related to vaccination were the following post-dose 1: chills
(3.9%), pyre \Q %), vaccination site swelling (1.3%), back pain (2.6%), hyperhidrosis (1.3%),
sensitive 'r@i%), diarrhoea (1.3%), eye irritation (1.3%), ocular discomfort (1.3%),

orophary, pain (1.3%) and hypotensive crisis (1.3%). Post-dose 2, there were: pyrexia (1.4%),
back pai .4%), and headache (1.4%).
@ Cohort 1b (Adults Aged 18 to 55 Years)
Primary Regimen - Injection 3 Booster Vaccination
N
N (Actual —
N (Actusl - | 2 Active Day 1 Day 29 Day 57 Day 35 | 4 Months post] 6 months | § months |12 months | 14 months [ 24 months |26 months)

Group (Planned) | 1Doze)* | Dozes)” (Vac 1) (Vac 1) (Vac 2) (Vac 2) dose 2 post-dose 1jpost-dose 1 |post-dose 1|post-dose 1|post-dose 1 post-dose I
Study COVINL
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Cohore 1b (Adules =18 to =55 years)
Group I 5 5 ¥ [ =0rw| - 510" @
Group 2 5 5 R I T Placebo -
Group 3 5 5 5 0t | - | - - -
Group 4 5 5 - 1x10" 3. . Placsbo .
Group 3 5 5 Placebo - Placebo -
Cohort 1b comprised 5 participants in each group who were enrolled at Beth Israel Deaconess ical

Center (BIDMC) and for whom additional exploratory immunogenicity analyses were perfor@

&

Group 1 data (D1 and D57 vaccinations with 5.101% vp) are of main interest. However h@se of the
number of subjects per group (N=5 1%t dose, N=4 2" dose), the relevance is very li d. Group 3
data (D1 and D57 vaccination with 1.10'! vp) are supportive (N=5 15t dose, N=5 4@ pse). The other

groups are of less interest for the purpose of this variation. Q

5.3.2.2.1. Demographic and baseline characteristics 0

Most of the 25 participants were white (88%), 56% were female and 4m/ere male. The median age
was 42 years (range: 22-52 years) and the median BMI was 24.8 m? (range: 19-30 kg/m?2). There
were no SARS-CoV-2 seropositive participants at baseline in gro@ and 3.

Post-dose 1, the intake of concomitant medication of special it was lower in groups 1 (40%) and
2 (60%) (i.e. vaccinations with 5.101% vp) compared to gr@! 00%) and 4 (80%) (i.e.
vaccinations with 1.10%! vp); difference mainly driven bc intake of paracetamol and ibuprofen. In
group 5 (placebo), the intake was of 40%. \

Post-dose 2, the intake of concomitant medicatio special interest was also lower in group 1 (50%)
(i.e. vaccinations with 5.10%% vp) compared to& (80%) (i.e. vaccinations with 1.10%! vp).

5.3.2.2.2. Solicited AEs &

In group 1, the frequency of solicite
5x101% vp Ad26.COV2.S (2 month
and solicited systemic AEs weressi
(100% and 75%, respectivel(

@was similar after the 15t (80%) and the 2" dose (100%) of
rt) (no AEs = grade 3). The frequencies of solicited local AEs
r after the 1t dose (80% and 80%, respectively) and the 2d

In group 3, the frequencyleicited AEs was similar after the 15t (100%) and the 2" dose (100%) of

1x10%t vp Ad26.COV%{2 months apart). The frequencies of solicited local AEs and solicited systemic

AEs were similar aff 15t dose (100% and 100%, respectively) and the 2" (100% and 80%,
@ncy of solicited AEs > grade 3 was higher after the 15t dose (60%) (all

respectively). Th
systemic) conK to the 2" dose (0%).

*
In both o&&%we majority of the solicited systemic AEs were considered related to the use of the
study va@

@d local AEs

In groups 1 and 3, the most frequently reported solicited local AE was vaccination site pain, with a
frequency similar post-dose 1 (80% and 100%, respectively) and post-dose 2 (100% and 100%,
respectively) (mainly grade 1 and 2).

as per investigator assessment.
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Solicited systemic AEs

In group 1, fatigue was reported less frequently post-dose 1 (40%) compared to post-dose 2 (75%).
However, all other solicited systemic AEs were reported more frequently (or similarly) post-dose 1
compared to post-dose 2: headache (40% vs. 25%, respectively), myalgia (40% vs. 25%) an@mea

<

(20% vs. 25%) (no pyrexia).

In group 3, all solicited systemic AEs were reported more frequently post-dose 1 compa

dose 2: fatigue (100% vs 60%), headache (100% vs. 80%, respectively), myalgia (1
nausea (60% vs. 0%) and pyrexia (60% vs. 20%).

5.3.2.2.3. Unsolicited AEs

5x101% vp Ad26.COV2.S (2 months apart) (all grade 1). The frequency o

related to the study vaccine was higher after the 15t dose (20%) ¢

were no fatal AE, but 1 SAE post-dose 1 (Nephrolithiasis - not re@

In group 3, the frequency of unsolicited AEs was higher after

the 2" dose (20%) (grade 1) of 1x101! vp Ad26.COV2.S {
unsolicited AEs considered related to the study vaccine
to the 2" dose (0%). There were no SAE or fatal AE.

In group 1, no unsolicited AEs were reported twi

post-dose 1 was assessed as related to vaccir@o
1 (80%; all considered related to vaccine) compared

AE was chills with an highest frequency post-do

to post-dose 2 (none). :

<

G

o
S

In group 1, the frequency of unsolicited AEs was similar after the 15t (4 °Qﬂ the 2" dose (50%) of

Q\;s. 40%),

post-

solicited AEs considered
o{:red to the 2" dose (0%). There
0 vaccine).

t (80%) (all grade 2) compared to
s apart). The frequency of
@ gher after the 1stdose (60%) compared

d only 1 injection site haemorrhage reported
group 2, the most frequently reported unsolicited

5.3.2.3. Cohort 2a (Adults Agez Qo <55 Years)

Injection 3 Eooster Vaccination
N {Actual -
N (Actusl - | 1 Act Day 35 | 4 Months post| 6 months | § months |12 months | 14 months [ 24 months |26 months|
Group (Planned) | 1Dos)® | Do (Vac 2) doze 2 post-dose 1jpost-dose 1 |post-dose 1|post-dose 1[post-doze 1 post-dose I
Study COVIN0L
Cohorr 2a (Adules 218 to =55 3 M
Group 2° 30 29 15 510" 5p 5x10"
Group 1 30 %10 3 Placebo
Groap 3 30 .Q - leﬂ"*w Placebo wid
Group 4 30 | 5x10" wp Flacebo al
5 13 97 - Placebo Placebo
'Y

Group 2 @ (D1 vaccination and booster dose at 6 month with 5.101° vp) are of main interest,

les st for the purpose of this variation.

5.3.2.3.1. Demographic and baseline characteristics

howe@e number of subjects is limited (N=29 15t dose, N=19 2"d dose). The other groups are of
e

Most of the 136 participants were white (83.8%), 51.5% were female and 48.5% were male. The
median age was 37 years (range: 19-55 years) and the median BMI was 24.4 kg/m? (range: 17-30
kg/m?2). These characteristics were similar in each group. The small number of SARS-CoV-2
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seropositive participants at baseline (2 participants in group 2 and 5 in groups 1, 3 and 4) precluded
any meaningful conclusion to be drawn for this subgroup.

Post-dose 1, the intake of concomitant medication of special interest was similar in group 2 (41.4%)
and groups 1, 3 and 4 (47.8%) (i.e. vaccinations with 5.101° vp) (mainly paracetamol and ibugrofen).
In group 5 (placebo), the intake was of 29.4%. 6

dose 1 (41.4%) compared to post-dose 2 (26.3%).

0\
5.3.2.3.2. Solicited AEs é

In group 2, the frequency of solicited AEs was higher after the 15t (93.1%) pared to the booster
dose (78.9%) of 5x101% vp Ad26.COV2.S (6 months apart) (1 headache AQ ade 3 post-dose 1).
The frequency of solicited local AEs was similar after the 1%t dose (82.8% the booster dose

In group 2 (i.e. vaccinations with 5.1010 vp), the intake of concomitant medication was hiE ost-

(78.9%). The frequency of solicited systemic AEs was higher after the se (79.3%) compared to
the booster dose (57.9%). All solicited systemic AEs were considerwelated to the use of the study
vaccine as per investigator assessment. @

Solicited local AEs QQ

In group 2, the most frequently reported solicited lo as vaccination site pain, with a frequency
similar post-dose 1 (79.3%) and post-booster dose (78.9%) (grade 1 and 2).

Solicited systemic AEs Q

In group 2, all solicited systemic AEs we ‘abrted more frequently post-dose 1 compared to post-
booster dose: fatigue (58.6% vs 26.39 adache (55.2% vs. 47.4%, respectively), myalgia (58.6%
vs. 21.1%), nausea (27.6% vs. 1%5 d pyrexia (10.3% vs. 0%).

5.3.2.3.3. Unsolicited AEs O

In group 2, the frequenchnsolicited AEs was higher after the 15t (17.2%) compared to the booster
dose (10.5%) of SXI%T Ad26.COV2.S (6 months apart) (grade 1 and 2). The frequency of

unsolicited AEs conm related to the study vaccine was similar after the 15t dose (6.9%) and the
booster dose (5.3%) SFhere were no SAE or fatal AE.

L 4
Only fatigue C}ported with a frequency of at least 10% in any group (11.8% in group 5, post-dose
1andp f& er dose (after placebo each). Fatigue was not reported in group 2.

In grozg, ost-dose 1, the only unsolicited AE related to vaccination was pyrexia (6.9%). Post-
bo se, 2 unsolicited AE related to vaccination were reported in 1 subject: presyncope and
minal pain (5.3% each).
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5.3.2.4. Cohort 2b (Adults Aged 18 to 55 Years)

The following group are of main interest: group 2 (D1, D57 vaccination, an
with 5.101% vp) (N=30 15t dose, N=29 2" dose), and groups 1, 3, and 4 (D

5.101%vp, and placebo booster dose at 8 months) (N=90 1t dose, N=83
of less interest for the purpose of this variation. However, only post—do@»and post-dose 2 data are

relevant

5.3.2.4.1. Demographic and baseline characteristics

Most of the 135 participants were white (86.7%), 43% w

age was 37 years (range: 19-55 years) and the median

These characteristics were similar in each group. Ho

this subgroup.

Post-dose 1, the intake of concomitant m
groups 1, 3 and 4 (45.6%) (i.e. vaccina
group 5 (placebo), the intake was of 20"

In group 2 (i.e. vaccinations with
dose 1 (20%) compared to pos

5.101%vp), the intake of conc
dose 2 (32.5%).

5.3.2.4.2. Solicited

In group 2, thg

(75.9%) of 5

was hij

Y

f

&

3 su bjectfdxtﬂE

similar a

e

Q

ncy of solicited AEs was higher after the 15t (83.3%) compared to 2"d dose
vp Ad26.COV2.S (2 months apart) (3 subjects with AEs > grade 3 post-dose 1, and
s = grade 3 post-dose 2 - mainly systemic). The frequency of solicited local AEs was

o

as 24.5 kg/m? (range: 18-30 kg/m?3).

<

NS

o

Primary Regimen Injection 3 Booster Vaccination
N
i {Actual -
N (Actual - | I Active Dav 1 Day 29 Day 57 Day 85 | 4 Months pest] 6 months | § months |12 months | 14 months | 2§gmonths |26 months)
Group (Planned) | 1Dose)® | Doses)’ {Vac 1) (Vacl) Vac) (Vac2) doze 2 post-dose 1{post-dose 1 |post-dose 1{post-dose 1 e 1 pozt-dose 1
Study COVINL i F
=4
<

Cohort 2b (Adules =18 to <575 vears) s

Group 1' 30 5x10™ n 5x10™ o - Placebo v

Group 2 30 5x10" 3 5x10"° 3 - 5x10" s, \

Group 3° 30 120 112 5x10" g, 5x10" 3 - Placsba o

Group 4 30 5x10" w0 5x10" wm. B Placebo Gl

Growp 5 15 13 Placebe Placebe - Plasebo

Q dose at 8 months

57 vaccination with

se). The last group 5 is

e and 57% were male. The median

in group 5 (placebo), there were 66.7%
females and 33.3% males. The small number of SARS-COV-2 seropositive participants at baseline (1
participant in group 2 and 2 in groups 1, 3 and 4

luded any meaningful conclusion to be drawn for

cation of special interest was similar in group 2 (40%) and
ith 5.101%vp) (mainly paracetamol and ibuprofen). In

vp), the intake of concomitant medication was similar post-

2 (20.7%). However, in groups 1, 3 and 4 (i.e. vaccinations with
t medication was highest post-dose 1 (45.6%) compared to post-

the 1st dose (76.7%) and the 2™ dose (72.4%). The frequency of solicited systemic AEs
fter the 15t dose (76.7%) compared to the booster dose (58.6%).

s 1, 3 and 4, the frequency of solicited AEs was higher after the 15t (91.1%) compared to 2nd

dosSe (83.1%) of 5x101% vp Ad26.COV2.S (2 months apart) (11 subjects with AEs > grade 3 post-dose
1, and 3 subjects with AEs > grade 3 post-dose 2 - mainly systemic). The frequency of solicited local

AEs was similar after the 15t dose (77.8%) and the 2" dose (72.3%). The frequency of solicited
systemic AEs was higher after the 15t dose (78.9%) compared to the 2" dose (66.3%).
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In all these groups, all solicited systemic AEs were considered related to the use of the study vaccine
as per investigator assessment.

Solicited local AEs

In group 2, and in groups 1, 3 and 4, the most frequently reported solicited local AE was v ;ion

site pain, with a frequency similar post-dose 1 (76.7% and 76.7%, respectively) and po 2
(72.4% and 72.3%, respectively) (grade 1 and 2). A trend towards a decrease in the frequehcy and
severity of solicited local AEs with increasing age of participants was observed in all ive vaccine

groups post any Ad26.COV2.S administration (18-30 year-of-age vs. 31-45 vs. 46@.

In group 2, all solicited systemic AEs were reported more frequently p se 1 compared to post-
dose 2: fatigue (50% vs 37.9%), headache (60% vs. 41.4%), myalﬁ (56.7% vs. 34.5%), nausea

Solicited systemic AEs

(16.7% vs. 17.2%) and pyrexia (10% vs. 3.4%).

In groups 1, 3 and 4, all solicited systemic AEs were reported e frequently post-dose 1 compared
to post-dose 2: fatigue (64.4% vs 47%), headache (63.3% 4%, respectively), myalgia (46.7%
vs. 41%), nausea (24.4% vs. 18.1%) and pyrexia (22.2% 8.4%).

N
O

In group 2, the frequency of unsolicited AEs V\Qgher after the 15t (20%) compared to the 2" dose
(10.3%) of 5x101° vp Ad26.COV2.S (2 months apart) (mainly grade 1 and 2). The frequency of
unsolicited AEs considered related to the vaccine was higher after the 15t dose (10%) compared
to the 2" dose (3.4%). There were fa ut 1 SAE considered as not related to the vaccine
(anaphylactic shock and uterine p IA@.

5.3.2.4.3. Unsolicited AEs

In groups 1, 3 and 4, the frequ unsolicited AEs was similar after the 1%t (17.8%) and the 2™
dose (13.3%) of 5x101° vp & V2.S (2 months apart) (mainly grade 1 and 2). The frequency of

unsolicited AEs considered d to the study vaccine was higher after the 15t dose (14.4%)
compared to the 2" dose ). There were no SAE or fatal AE.

The most frequentl@rted unsolicited AEs were chills (6.7% in group 2 and 4.4% in groups 1, 3 and
4). All those wer@ ted post-dose 1 and assessed as related to the vaccine.

L 4
The most ﬁre@y reported unsolicited AEs assessed as related to vaccine were:

-  Gro \st—dose 1: chills (6.7%), abnormal dreams (3.3%), decreased appetite (3.3%)
-  Gr post-dose 2: feeling cold (3.4%)
- s 1, 3 and 4 post-dose 1: chills (4.4%) and fatigue (2.2%),

ups 1, 3 and 4 post-dose 2: fatigue (2.4%)
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5.3.2.5. Cohort 3 (Adults Aged >65 Years)

FPrimary Regimen Injection 3 Booster Vaccination

N
N (Actual -
N (Actual - | I Active Dav 1 Day 29 Day 57 Day 85 | 4 Months post| 6 months | § months |12 months | 14 months onths |26 months)
Group (Planued) | 1Dose)* | Doses)” (Vac 1) (Vac ) (Vac2) (Vacl) dose 2 post-dose 1jpost-dose 1 |post-dose 1|post-dose 1 e 1 post-doze
Study COVINL i ?
_ Q')

Cohort 3 (Adults =65 vears) y.d

Group 17 75 81 77 5x10"™ 3. - 5x10" 3 - 'S v

Group 2 75 30 - 5x10%g | - Placebo ) \

Grouyp 3 75 9] 80 1x10" 3. - 110" 3 - {

Group 4 73 ] - 110" 3 - Placebo -

Group 3 75 81 ; Placebo | - Placebo - N\

N4

Cohort 3 (groups 1 and 3) had a 2-month interval planned per protocol; hox@ue to a study
pause all 157 participants except 3 sentinel participants per group receive@ 2nd dose after 3
months.

Group 1 data (D1 and D85 vaccination with 5.10%9vp) are of main jﬁgest (N=81 1st dose, N=77 2nd
dose). Group 3 data (D1 and D85 vaccination with 1.10%! vp) aregG rtive (N=82 1st dose, N=80 2nd

dose). The other groups are of less interest for the purpose off riation.
5.3.2.5.1. Demographic and baseline characteristic#Q
Most of the 403 participants were white (98.3%), 49. ere female and 50.1% were male. The

median age was 69 years (range: 65-88 years) and,the median BMI was 25.7 kg/m? (range: 17-30
kg/m?2). These characteristics were similar in eacbup. The small number of SARS-CoV-2
seropositive participants at baseline (2 participants in group 1 and 3 in group 3) precluded any
meaningful conclusion to be drawn for thiwigr up.

Post-dose 1, the intake of concomitant rfiedication of special interest was lower in groups 1 (22.2%)
and 2 (12.5%) (i.e. vaccinations with 5% vp) compared to groups 3 (31.7%) and 4 (27.8%) (i.e.
vaccinations with 1.10!t vp); differgnc ainly driven by the intake of paracetamol and ibuprofen. In

group 5 (placebo), the intake wa'gl of 8.6%.

Post-dose 2, the intake of co ant medication of special interest was also lower in group 1
(18.2%) (i.e. vaccinations i .10'° vp) compared to group 3 (26.3%) (i.e. vaccinations with 1.10%!
vp).

The intake of concom} medication was slightly highest post-dose 1 compared to post-dose 2 for the

2 tested doses.
RS

5.3.2.5.2‘ licited AEs

N
In grou Ge frequency of solicited AEs was similar after the 15t (63%) and the 2" dose (67.5%) of
5x10 Ad26.COV2.S (2 months apart). The frequencies of solicited local AEs were slightly lower
e 1t dose (46.9%) compared to the 2" (53.2%). The frequencies of solicited systemic AEs
w slightly higher after the 15t dose (48.1%) and the 2" (42.9%). There were only 1 solicited
(systemic) AEs = grade 3 (post-dose 2).

In group 3, the frequency of solicited AEs was similar after the 1%t (70.7%) and the 2" dose (73.8%)
of 1x10'! vp Ad26.COV2.S (2 months apart). The frequencies of solicited local AEs were lower after the
1st dose (40.2%) compared to the 2" (63.8%). The frequencies of solicited systemic AEs were similar
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after the 1%t dose (57.3%) and the 2" (50%). There were only 2 solicited (systemic) AEs > grade 3
post-dose 1, and 1 solicited (systemic) AEs = grade 3 post-dose 2.

In both groups, the majority of the solicited systemic AEs were considered related to the use of the
study vaccine as per investigator assessment. t

Solicited local AEs :®

*
In groups 1 and 3, the most frequently reported solicited local AE was vaccination si }1, with a
frequency lower post-dose 1 (46.9% and 39%, respectively) compared to post—do@( 3.2% and

63.8%, respectively) (mainly grade 1 and 2). Q
Solicited systemic AEs 0

In group 1, all solicited systemic AEs were reported with similar frequency¥post-dose 1 compared to
post-dose 2: fatigue (32.1% vs 29.9%), headache (28.4% vs. 26°Kmyalgia (21% vs. 22.1%),
nausea (4.9% vs. 1.3%) and pyrexia (4.9% vs. 1.3%).

guency post-dose 1 compared to
. 33.8%), myalgia (26.8% vs. 21.3%),

In group 3, all solicited systemic AEs were reported with si
post-dose 2: fatigue (36.6% vs 36.3%), headache (37.8%
nausea (8.5% vs. 5%) and pyrexia (7.3% vs. 2.5%)\

5.3.2.5.3. Unsolicited AEs O

In group 1, the frequency of unsolicited AE w&ghtly higher after the 15t (19.8%) compared to the
2nd dose (14.3%) of 5x101° vp Ad26.COVZ. months apart). The frequency of unsolicited AEs >
grade 3 was higher after the 1%t dose (3. %% compared to the 2" dose (1.3%). The frequency of
unsolicited AEs considered related efstudy vaccine was higher after the 15t dose (6.2%) compared
to the 2" dose (0%). There were taI AE, but 2 subjects with SAEs not considered as related to
®

vaccine (atrial fibrillation; hip fi

In group 3, the frequency &olicited AEs was higher after the 15t (23.2%) compared to the 2" dose

(15%) of 1x10! vp Ad26. 2.S (3 months apart). The frequency of unsolicited AEs > grade 3 was

higher after the 15t dose, (3.7%) compared to the 2" dose (1.3%). The frequency of unsolicited AEs

considered related {& study vaccine was higher after the 15t dose (8.5%) compared to the 2" dose
fatal AE, but 2 subjects with SAEs not considered as related to vaccine

(3.8%). There WQ
(coronary arte’r\ ase; uterine prolapse).

-

In group ‘YQ most frequently reported unsolicited AEs were hypertension (2.5%), systolic
hyperte ﬁr (2.5%), and bradycardia (2.5%). In group 3, the most frequently reported unsolicited
AEs hills (4.9%), arthralgia (3.7%), back pain (3.7%) and headache (3.7%). All those were
re post-dose 1.

The reported unsolicited AEs assessed as related to vaccine were:

- Group 1 post-dose 1: chills (1.2%), vaccination site pain (1.2%), head discomfort (1.2%),
arthralgia (1.2%), urticaria (1.2%) and systolic hypertension (1.2%) (none post-dose 2)

- Group 3 post-dose 1: chills (4.9%), injection site haemorrhage (1.2%), headache (1.2%),
arthralgia (1.2%), abdominal distension (1.2%)
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- Group 3 post-dose 2: chills (2.5%) and myalgia (1.3%)

5.3.2.6. AEs leading to discontinuation

In the groups of interest (in each cohorts), there were no AE leading to permanent stop of va@ion.

Upon request more details about AE leading to discontinuation have been provided as deta@elow:

- Two AEs in cohort 1a group 4 (1.10%! vp Ad26.COV2.S, placebo, 2 months apart):.@ e 1 non-
serious AE of COVID-19 9 days post-dose 1 (Ad26.COV2.S 1x10!! vp) consider, t related to the
study vaccine; SAE of Grade 3 pyrexia on day of 15t vaccination (Ad26.COV2.'§®011 vp)
considered related to the study vaccine.

- One AE in cohort 1b group 1 (5.10%% vp Ad26.COV2.S, 5.10%% vp Ad26.C .5, 2 months apart):
SAE of nephrolithiasis (grade 4) reported 46 days post-dose 1 (AdZG.Q.S 5x1010 vp)
considered not related to the study vaccine by the investigator and@ ved after 20 days.

- One AE in cohort 2a groups 1+3+5 (5.101° vp Ad26.COV2.S, placebo™2 months apart): same
subject reported grade 1 AE of COVID-19 63 days post-dose 1 ¥Ad26.COV2.S 5x1010 vp)
(considered not related) and Grade 1 AE of rhinorrhoea 61 d@mst-dose 1 (considered not

related).

- One AE in cohort 2b group 2 (5.1019 vp Ad26.COV2.S, g: Ad26.COV2.S, 2 months apart,
and booster dose at 8 months with 5.10°vp) and o Q groups 1+3+4 (5.10%%vp
Ad26.COV2.S, 5.101%vp Ad26.COV2.S, 2 month [@and placebo at 8 months with 5.10%% vp):
grade 1 non-serious AE of COVID-19 4 days pos?—%se 1 (Ad26.COV2.S 5x101° vp) considered not
related to the study vaccine; grade 1 non-ser@AE of asthma on an unspecified date during
post-dose 2 follow-up in the Ad26.COV2.S vp, followed by Ad26.COV2.S 5x101° vp group
(considered not related). Q

There was no AE leading to discontinuaté’cohort 3.

Overall, there were 2 AEs leading Qntinuation assessed as related to study vaccination: multiple
sclerosis (PL, PL group) in Cohort nd grade 3 pyrexia post-dose 1 (1x10'! vp, PL group).

5.3.2.7. AESIs {

Six participants have Begen reported with suspected AESIs in this study:
- One participa %e 5x1019 vp, booster PL group had thrombocytopenia (not related) in Cohort

2a. ¢
- One pgrt@l in the 5x10° vp, 5x10° vp group had transient ischaemic attack (not related) in
Cohogl \
- One @ ipant in the 5x101° vp, PL group had deep vein thrombosis (not related) in Cohort 3.
I x1011 vp, 1x10%! vp group, one participant had thrombocytopenia (not related) and other
ipant had myocardial infarction (not related) in Cohort 3.
- ne participant in the 1x10%! vp, PL group had deep vein thrombosis (not related) in Cohort 3.

No participant had probable TTS , i.e. both a thromboembolic event and thrombocytopenia.
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5.4. Study COV1002

5.4.1. Methods

This is an ongoing randomized, double-blind, placebo-controlled, Phase 1 study in adults aged@o 55
years and 65 years and older in Japan. The safety, reactogenicity, and immunogenicity of @
Ad26.COV2.S are being evaluated at 2 dose levels, administered IM as a 2-dose schedul e study
included the following cohorts: {\

- Cohort 1: 125 participants, aged 20 to 55 years, were randomized in a 2:2:1 r@to each dose
vaccine group or placebo.
- Cohort 2: 125 participants, aged 65 years or older, were randomized in :2:1 ratio to each dose

vaccine group or placebo. 0

The study duration from screening until the last follow-up visit is appro@tely 13 months per
participant. The study consisted of a screening period of up to 28 s, vaccinations on Days 1 and 57,
and follow-up visits up to 1 year after the first vaccination. @

An interim CSR has been submitted (data cutoff: 28 Dece %O (Cohort 1 Day 85) and 22
February 2021 (Cohort 2 Day 85)).

An interim safety update report has been also submitt is report provides updated safety data
including unsolicited AEs, deaths, other SAEs and@zr significant AEs, and narratives for Cohort 1 and
Cohort 2 based on snapshot data dated 02 Au 1.

After the 15t dose, the median follow-up iﬁdays for cohort 1 (data cutoff: 28 December 2020) and
138 days for cohort 2 (data cutoff: 22 Ftr 2021)). After the 2" dose at D57, the median follow-

up is 59 days for cohort 1 and 81 da% hort 2.

5.4.2. Results Ob

5.4.2.1. Cohort 1 (Adu;QSed 20 to 55 Years)
\\

Primary Regimen Injection 3 EBooster Vaccination
ctual —
=1 2 Active Day 1 Day 29 Day 57 Day 35 | 4 Months post] 6 months | 3 months |12 months | 14 months | 24 months 26 months
Doses)" (Vac 1) (Vac 2) (Vac ) Vac2) dose 2 post-dose ljpost-dose 1|post-dose 1|post-dose 1jpost-dose 1post-dose I
43 510" - 510" 3 -
K} 1x10" gp - 1x10" 3 -
- Placebe - Placebo -

p 1 data (D1 and D57 vaccinations with 5.101%vp) are of main interest (N=51 1st dose, N=43 2nd
dos€). Group 2 data (D1 and D57 vaccination with 1.10!! vp) are supportive (N=50 1%t dose, N=31 2
dose). The last group is of less interest for the purpose of this variation.
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5.4.2.1.1. Demographic and baseline characteristics

The study was conducted in Japan. Overall, 56.8% of participants were women and 43.2% were men.
The median age was 42.0 years (range: 20-55 years), and more than half of the participants (55.2%)
were in the age category of 41 to 55 years. The median BMI was 21.8 kg/m? (range: 15.3-3245
kg/m?). Demographics and baseline characteristics were generally balanced among the vaccinups.
However, in group 3 (placebo), there were 41.7% females and 58.3% males. The small nu of
SARS-CoV-2 seropositive participants at baseline (2 participants in group 2, and 0 partici ach in
groups 1 and 3) precluded any meaningful conclusion to be drawn for this subgroup. ’\

Post-dose 1, the intake of concomitant medication of special interest was lower in 1 (43.1%)
(i.e. vaccinations with 5.10%% vp) compared to group 2 (74%) (i.e. vaccinations wi 110t vp);
difference mainly driven by the intake of paracetamol. In group 3 (placebo) %ke was null (table
10 interim CSR). {J

Post-dose 2, the intake of concomitant medication of special interest w lower in group 1
(32.6%) (i.e. vaccinations with 5.10%% vp) compared to group 2 (45.2%)fe. vaccinations with 1,101
vp).

The intake of concomitant medication was highest post-dose 1 c@wred to post-dose 2 for the 2
tested doses.

5.4.2.1.2. Solicited AEs §

In group 1, the frequencies of solicited AEs all gr and = grade 3 (mainly systemic) were higher
after the 15t (98% and 7.8%, respectively) com bto the 2" dose (86% and 2.3%, respectively) of
5x101% vp Ad26.COV2.S (2 months apart). Theifrequencies of solicited local AEs were similar after the
15t dose (82.4%) and the 2" (83.7%). Thegrequencies of solicited systemic AEs were higher after the
1%t dose (88.2%) compared to the 2™ (Gh%b’.

@s all grade and = grade 3 (mainly systemic) were higher

ly) compared to the 2" dose (87.1% and 6.5%, respectively)
s apart). The frequencies of solicited local and systemic AEs were
96%, respectively) compared to the 2™ (77.4% and 74.2%,

In group 2, the frequencies of solieit
after the 15t (98% and 42%, resp
of 1x10%t vp Ad26.COV2.S (2
higher after the 1%t dose (86%
respectively).

In both groups, the Mity of the solicited systemic AEs were considered related to the use of the
study vaccine as pe@estigator assessment.

L 4
Solicited Ioc§
2 4

In group@ve most frequently reported solicited local AE was vaccination site pain, with a frequency
simila@ -dose 1 (82.4%) and post-dose 2 (83.7%) (mainly grade 1 and 2). In group 2, the most

fr reported solicited local AE was vaccination site pain, with a frequency highest post-dose 1
) compared to post-dose 2 (77.4%) (mainly grade 1 and 2).
Solicited systemic AEs

In group 1, all solicited systemic AEs were reported with highest frequency post-dose 1 compared to
post-dose 2: fatigue (72.5% vs. 46.5%, respectively), headache (52.9% vs. 32.6%, respectively),
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myalgia (66.7% vs. 46.5%), nausea (15.7% vs. 11.6%) and pyrexia (25.5% vs. 7%).

In group 2, all solicited systemic AEs were reported with highest frequency post-dose 1 compared to
post-dose 2: fatigue (88% vs. 61.3%, respectively), headache (74% vs. 32.3%, respectively), myalgia
(74% vs. 45.2%), nausea (14% vs. 12.9%) and pyrexia (74% vs. 32.3%).

5.4.2.1.3. Unsolicited AEs @
L 4 q ’

In group 1, the frequency of unsolicited AEs was similar after the 15t (29.4%) and th nxdose
(27.9%) of 5x10° vp Ad26.COV2.S (2 months apart) (mainly grade 1). There weq Unsolicited AEs
> grade 3. The frequency of unsolicited AEs considered related to the study v as similar after
the 1%t dose (13.7%) and the 2" dose (14%) (mainly grade 1). There were %AE, but 1 SAE of
sudden hearing loss (grade 4) considered unrelated to the vaccine. 0

In group 2, the frequency of unsolicited AEs was higher after the 15t (4 compared to the 2" dose
(25.8%) of 1x10'! vp Ad26.COV2.S (2 months apart) (mainly gradef1). Post-dose 1, there were 2
unsolicited AEs > grade 3 considered related to the vaccine. The iency of unsolicited AEs
considered related to the study vaccine was highest after the t@ (36%) compared to the 2" dose
(12.9%). There were no SAE or fatal AE.

In group 1, the most frequently reported unsolicited AE Q

- Post-dose 1: arthralgia (3.9%), diarrhoea (3.9%)§1 eczema (3.9%)
- Post-dose 2: diarrhoea (4.7%), administratio@e pruritus (4.7%), fatigue (4.7%) and headache

(4.7%). Q

In group 1, the reported unsolicited AEs xisied as related to vaccine were:

- Post-dose 1: arthralgia (2%), or@yngeal discomfort (2%), oropharyngeal pain (2%), fatigue
(2%), vaccination site pain (29 rrhoea (2%), aphthous ulcer (2%), vertigo (2%), and rash
(2%)

- Post-dose 2: arthralgia (@ diarrhoea (2.3%), administration site pruritus (4.7%), chills

(2.3%), and rash (2.30/::.

For both groups, no nsolicited AEs (SAE or fatal AE) were reported after the data cut-off date of
the interim CSR (2mber 2020) through the data cut-off of the interim safety update report (02
August 2021).‘

5.4.2.1. .’@al laboratory evaluation

laboratory abnormalities were reported as AEs (Grade 1 in severity), in any vaccine

- /43 (2.3%) participants in the group 1, experienced an AE of C-reactive protein increased post-
dose 2, considered not related to the study vaccine.

- 1/43 (2.3%) participants in the group 2, experienced an AE of C-reactive protein increased post-
dose 1 follow-up, considered not related to the study vaccine.
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- 1/31 (3.2%) participants in the in the group 2 experienced an AE of alanine transferase increased
post-dose 2, considered not related to the study vaccine.

- 1/24 (4.2%) participants in the group 3 experienced an AE of C-reactive protein increased post-
dose 1, considered not related to the study vaccine. g

Examination of safety laboratory assessments at the different timepoints for all vaccination
showed no notable differences compared with baseline values and/or with values from the @
placebo group. Overall, the percentages of participants with abnormal safety laboratogy G?s
(biochemistry, hematology, coagulation, and urinalysis) were very low and no notabl Mrences were
noted between vaccine and placebo groups and vaccine dose levels. O

bo,

5.4.2.2. Cohort 2 (Adults Aged 65 Years and older) &
FPrimary Regimen Injection 3 é Booster Vaccination

N
N (Actual - ‘
N (Actual = | 2 Active Day 1 Day 29 Day 57 Day 35 | 4 Months post{ 6 months ["¥'months |12 months | 14 months | 24 months |26 months
Group (Planned) | 1Dose)’ Daoses)” (Vac 1) (Vac 1) (Vac 2) (Vac 2) dose 2 %se 1jpost-dose 1 |post-dose 1post-dose 1{post-dose 1 post-dose 1
b

[SwdyCOVIOE - A@
O

Cohorr 2 {Adules =65 years)

Group I 30 50 B [ s00wm] - [00wm
Group 2° 50 439 45 1x10" . 1x10" 3p
Croup 3 25 26 - Placehe - Placebo -«

&

Group 1 data (D1 and D57 vaccinations with 5.101° vme of main interest (N=50 15t dose, N=48 2nd
dose). Group 2 data (D1 and D57 vaccination wit 0!! vp) are supportive (N=50 15t dose, N=45 2nd
dose). The last group is of less interest. Q

&yacteristics

, 50.4% of participants were women and 49.6% were men.
The median age was 70.0 years (%. 5-85 years), and 83.2% of the participants were in the age
category of 65 to 75 years. The n BMI was 23.8 kg/m? (range: 16.2-31.7 kg/m?). Demographics
and baseline characteristics w, @nerally balanced among the vaccine groups. However, in group 1,
there were 44% females a % males.

5.4.2.2.1. Demographic and baselin

The study was conducted in Japan. Qv

Post-dose 1, the intake of comitant medication of special interest was lower in group 1 (8%) (i.e.
vaccinations with 5.10 ) compared to group 2 (18.4%) (i.e. vaccinations with 1.10!! vp; difference
mainly driven by th@ke of paracetamol. In group 3 (placebo), the intake was of only 3.8%.

Post-dose 2, th@e of concomitant medication of special interest was also lower in group 1 (2.1%)
(i.e. vaccinat@ ith 5.101% vp) compared to group 2 (4.4%) (i.e. vaccinations with 1.10%! vp).
.

The intab ncomitant medication was highest post-dose 1 compared to post-dose 2 for the 2
tested .

Th number of SARS-CoV-2 seropositive participants at baseline (0 participants in group 1, and 1

ipant each in groups 2 and 3) precluded any meaningful conclusion to be drawn for this
subgroup.

5.4.2.2.2. Solicited AEs

In group 1, the frequency of solicited AEs was similar after the 1%t (44%) and the 2" dose (39.6%) of
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5x101% yvp Ad26.COV2.S (2 months apart). The frequencies of solicited local and systemic AEs were
slightly higher or similar after the 15t dose (36% and 26%, respectively) and the 2" (28.9% and
27.1%, respectively). There was only 1 > grade 3 solicited (systemic) AE post-dose.

In group 2, the frequency of solicited AEs was higher after the 15t (71.4%) compared to the 2™gdose
(57.8%) of 1x10! vp Ad26.COV2.S (2 months apart). The frequencies of solicited local and ic
AEs were slightly higher or higher after the 15t dose (51% and 49%, respectively) compare@#o)the 2nd
(44.4% and 28.9%, respectively). There was only 1 = grade 3 solicited (systemic) AE,pn@ose 1.

In both groups, the majority of the solicited systemic AEs were considered relatedée use of the

study vaccine as per investigator assessment. Q
Solicited local AEs SI

In groups 1 and 2, the most frequently reported solicited local AE was V ation site pain, with a
frequency similar or slightly higher post-dose 1 (36% and 46.9%, réspectively) and post-dose 2
(33.3% and 40%, respectively) (mainly grade 1). @

Solicited systemic AEs QQ

In group 1, most of the solicited systemic AEs were with highest frequency post-dose 1
compared to post-dose 2: fatigue (22% vs. 10.4%, :Sbectively), headache (16% vs. 4.2%,
respectively), nausea (8% vs. 0%) and pyrexia ( s. 0%). Only myalgia was reported with lowest
frequency post-dose 1 (14%) compared to po% 2 (22.9%).

In group 2, all solicited systemic AEs werggfeported with highest frequency post-dose 1 compared to
post-dose 2: fatigue (34.7% vs. 17.8%, frespectively), headache (24.5% vs. 8.9%, respectively),
myalgia (26.5% vs. 15.6%), nausea@ vs. 2.2%) and pyrexia (10.2% vs. 0%).

5.4.2.2.3. Unsolicited AEs Ob

In group 1, the frequencie solicited AEs (all) and unsolicited AEs considered related to the
vaccine were higher after st (30% and 12%, respectively) compared to the 2" dose (12.5% and
4.2%, respectively) o 101%vp Ad26.COV2.S (2 months apart) (mainly grade 1 and 2). There was
only 1 > grade 3 ur@ted AE post-dose 2 (intervertebral disc protrusion considered not related to
the vaccine). Th@ e no SAE or fatal AE.

L 4

In group 2‘ the fg€quencies of unsolicited AEs (all) and unsolicited AEs considered related to the
vaccine N@her after the 15t (24.5% and 6.1%, respectively) compared to the 2" dose (11.1%
and O%,ectively) of 1x10!! vp Ad26.COV2.S (2 months apart) (mainly grade 1 and 2). There was
onl rade 3 unsolicited AE post-dose 1 (considered not related to the vaccine). There were no

ut 1 SAE post-dose 1 considered not related to vaccine (grade 4 intervertebral disc

In group 1, the most frequently reported unsolicited AEs were: administration site pruritus (6%),
osteoarthritis (4%), urticaria (4%) for post-dose 1; and administration site pruritus (4.2%) for post-
dose 2. The reported unsolicited AEs assessed as related to vaccine were: administration site pruritus
for post-dose 1 and 2 (6% and 4.2%, respectively).
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In group 2, the most frequently reported unsolicited AEs were: rhinorrhoea (6.1%) for post-dose 1 (all
events were reported only once post-dose 2). The reported unsolicited AEs assessed as related to
vaccine were: musculoskeletal stiffness for post-dose 1 (4.1%).

After the data cut-off date of the interim CSR (22 February 2021) through the data cut-off of t
interim safety update report (02 August 2021), for both groups, no new unsolicited AEs wer ted.
However: é )

2 4

- An AE leading to death was reported in 1 participant in group 2: a 70-79 year old %edical
history of bilateral cataracts, stomatitis, dyslipidemia, insomnia, hypertension, onstipation at
study entry received the active vaccine in the 1x10!, 1x10! vp group. Grad@cute myocardial
infarction with fatal outcome was reported in the participant on Day 179. ent was
considered not related to the study vaccine by the investigator. &

- SAEs were reported in 3 participants in the 5x1019, 5x10%° vp group @annoma, atrial
fibrillation, embolic stroke, and cataract ; atrial fibrillation and em roke were reported in the
same participant), 2 participants in the 1x10%!, 1x10!! vp group (remdl cancer and acute
myocardial), and 1 participant in the placebo, placebo group (cYstocele and uterine prolapse).
None of the SAEs were considered related to the study vacci@/ the investigator.

5.4.2.2.4. Clinical laboratory evaluation Q D

No laboratory abnormalities were reported as AEs. O

Examination of safety laboratory assessments at the different timepoints for all vaccination groups
showed no notable differences compared with ba@e values and/or with values from the placebo,
placebo group. Overall, the percentages of pasticipants with abnormal safety laboratory values
(biochemistry, haematology, coagulation,_and urinalysis) were very low and no notable differences
were noted between vaccine and pIacebfj s and vaccine dose levels.

5.4.2.3. AEs leading to disconlb@n

In cohort 1, there were no Ai@wg to permanent stop of vaccination.

Three solicited AEs result study vaccine discontinuation during post-dose 1 in group 2 (1x10%%,
1x10! vp group), which were,all fever/pyrexia, and no solicited AE resulted in study vaccine

discontinuation duri@ t-dose 2.

No unsolicited,A@lted in study vaccine discontinuation during post-dose 1 and post-dose 2, and 1
AE resulted i y vaccine discontinuation during the post-dose 1 follow-up phase in group 2 (blood
pressure iﬁ\ d not related to the study vaccine on D98).

In co?‘@ here were no AE leading to permanent stop of vaccination. No unsolicited AE resulted in

st ine discontinuation during post-dose 1 and post-dose 2 in groups 1 and 2.

On@&yparticipant in the placebo, placebo group reported AEs of blood pressure increased (Grade 3; not
resolved) and dizziness postural (Grade 1; resolved) during post-dose 1 follow-up (after the 28-day
postvaccination), which resulted in study vaccine discontinuation. Both events were considered not
related to the study vaccine by the investigator.

In cohorts 1 and 2, no new AEs leading to study vaccine discontinuation were reported after the data
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cut-off date of the interim CSR (28 December 2020 or 22 February 2021, respectively) through the
data cut-off of the interim safety update report (02 August 2021).

5.4.2.4. AESIs

No AESIs were reported for Cohort 1 up to the cut-off date of 28 December 2020, and for 2 up

to the cut-off date of 22 February 2021. %
2 4

For both groups in cohort 1, no suspected AESIs were reported after the data cut-of t\eof the
interim CSR (28 December 2020) through the data cut-off of the interim safety u report (02

August 2021).

In cohort 2 however, after the data cut-off date of the interim CSR (22 Feb &2021) through the
data cut-off of the interim safety update report (02 August 2021), AESI reported in 1 participant
in the 5x101°, 5x10%° vp group and 2 participants in the 1x10%!, 1x1 group:

- On Day 161, a Grade 4 AE of embolic stroke was reported d '&he post-dose 2 follow-up phase
in the 5x101°, 5x10!° vp group. The platelet count results mparticipant are 26.3x104/uL
before vaccination, 26.5x10%/uL on the day of the first v%tion, 23.5x10%/uL on the day of the
second vaccination, and 24.5x10%/uL on the day of thg eYent’onset. The event was not a TTS. The
event resolved 8 days after onset. The event was cgfSidéred not related to the study vaccine by
the investigator.

- On Day 57, a Grade 2 AE of thrombocytopenia was reported during the post-dose 1 follow-up
phase in the 1x10%t, 1x10%! vp group. The p @ et count results of the participant are
13.7x10%/uL before vaccination, 14.7x10@n the day of the first vaccination, 10.2x10%/puL on
the day of the event onset. The event was not considered a TTS. The event resolved 175 days
after onset. The event was considere related to the study vaccine by the investigator.

- A 70-79 year-old participant: On Dayw179, a Grade 4 AE of acute myocardial infarction was
reported during the post-dose @—up phase in the 1x10%t, 1x10!! vp group (123 days after
the booster dose (second dos e platelet count results of the participant are 16.4x10%/uL

before vaccination, 15.2x1 n the day of the first vaccination, 14.2x10%/uL on the day of the
second vaccination, and 1. 0%4/uL on the day of the event onset. AntiPF4 testing was
performed during the t sample collection timepoints pre and post vaccination, results are
considered negative ( (study day 1), 0.127 (study day 15), 0.136 (study day 29), 0.16

(study day 57), 0.91 (study day 71), 0.139 (study day 80)). Anti PF4 testing was not performed
at the time of tl@‘ent. The event was assessed as a TTS, Brighton Collaboration level 3
(Brighton Col ion 2021), Centers for Disease Control and Prevention (CDC) criteria “none
Tier-1" (SH\ kuro 2021). This event resulted in death. The event was considered not related to
the stgdyQa)cme by the investigator (in particular because of the too long time-to-onset).

N

5.5. y COV2001

$ Methods

This is an is an ongoing randomized, double-blind, placebo-controlled, multicenter, Phase 2a study in
healthy adults aged 18 to 55 years inclusive, adults in good or stable health aged 65 years and older,
and in adolescents aged 12 to 17 years inclusive. The safety, reactogenicity, and immunogenicity of
Ad26.COV2.S are being evaluated at several dose levels, as a 2-dose or a single-dose schedule.
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Topline (TLR) results have been submitted (data cutoff: 11 May 2021). Adolescents are out of scope of
this assessment and will not be discussed in this report.

After the 1%t dose, the median follow-up is 232 days for all groups. After the 2" dose at D57 (groups 1,

7,2, 3, 6 and 8), the median follow-up is 174 days. After the 2"d dose at D84 (groups 9 and 1
median follow-up is 144 days. After the 2"? dose 6 months after dose 1 (groups 4 and 5), t

follow-up is 61 days.

5.5.2. Results

the

h? an

Primary Regimen Injection 3 “accination
N
N (Actual —
N (Actual = | 2 Active Day 1 Day 29 Day 57 Day 35 | 4 Months post{ 6 months | § 14 months | 24 months |26 months)

Group (Planned) | 1Dose)’ Daoses)” (Vac 1) (Vac 1) (Vac 2) (Vac 2) dose 2 [post-dose 1 p@ post-dose 1jpost-dose 1 post-dose 1
Stady COVA001 (Adult Coborts [518 fo =55 years and 263 yearsD) '?f

Group I' 75 141 3 | 0w - 0 @ 12510 3, o

Group 7" 50 - 5210 g [ 510" ) - - 125:10" 1,

Group 2° 75 81 73 2.5x10" g, - 25210 - 12510 3,

Group 3 75 75 4 250" 1. 25x10" - 1.25x10"

Grouyp 4 75 T4 68 110" g Placebo - 125102

Group 5° 75 81 74 5*10:‘" -8 Placebo - 125x

Group & 30 35 31 3x10" g - 5x10" gp | 123

Group 6 25 . Placebo - Placebo - &

Group 8 25 - Flacebo Placebo -

Group 10" 235 25 Placebo - ebo

Plac;eb

Groups 7 and 8 had a 1-month interval planned perp%

participants received their booster dose (second at 2 months.

The following groups are of main interest: Q

Xy

col; however, due to a study pause

- groups 1+7 data: D1 and D57 vaccifiatigns with 5.101% vp (N=141 15t dose, N=137 2" dose)

- group 9 data: D1 a

nd D85 vaccinat

The following data are supportin:b

- group 2: D1 and D57 va

s with 5.1019vp (N=53 15t dose, N=51 2"d dose)

Qations with 2.5.1010 vp (N=81 15t dose, N=73 2"d dose)

- group 3: D1 and D57nations with 1.25.101%vp (N=75 15t dose, N=74 2" dose)
- group 5: D1 vacc&xticzn with 5.101° vp (N=81); D57 placebo (N=77); 4 months post-dose 2 with
1.25.10%%vp (i. nths post-dose 1) (N=74)

ion with 1.1011 vp (N=74); D57 placebo (N=72); 4 months post-dose 2 with

- group4:D1lv
1.25.101°v<¢6

months

months post-dose 1) (N=68).

ose 2 will not be assessed in this report.

5. * Demographic and baseline characteristics

Mo

participants were white (96.9%). Overall, 36.8% of participants were female and 63.2% were

The last %Pq&;lre of less interest for the purpose of this variation. The 3™ dose data (1.25.10%%vp) 4

male. The median age was 49.0 years (range: 18-84 years); 35.6% of participants were between 18
and 40 years old, 28.5% were between 41 and 55 years old, 31.3% were between 65 and 75 years
old, and 4.6% were older than 75. The median body mass index (BMI) was 24.7 kg/m? (range: 16.8-
30.0 kg/m?2). Demographics, other than gender, and baseline characteristics in adults were generally
well balanced between the different groups. However, in group 10 (placebo), there were 52% females
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and 48% males. The distribution of participants across sites was well balanced between the different
groups.

Post-dose 1, the intake of concomitant medication of special interest was lower in group 3 (8%) (i.e.
vaccinations with 1.25.101% vp - 2 months apart) vs. group 2 (16%) (i.e. vaccinations with 2.5,10%% vp
- 2 months apart) vs. groups 1+7 (27%) (i.e. vaccinations with 5.101° vp - 2 months apart), 9
(28.3%) (i.e. vaccinations with 5.10%°vp - 3 months apart), group 5 (24.7%) (i.e. vaccina@ ith
5.101%vp and 1.25.10'%vp - 6 months apart) and group 4 (i.e. vaccinations with 1.10%!
1.25.10'%vp - 6 months apart); difference mainly driven by the intake of paracetamoT.@e placebo
groups, the intake was 3.8% in groups 6 + 8 (placebo - 2 months apart) and 12% iﬂ&oup 10

(placebo - 3 months apart). O

Post-dose 2, the intake of concomitant medication of special interest was low oup 3 (6.8%) (i.e.

vaccinations with 1.25.10°vp - 2 months apart) vs. group 2 (17.8%) (i.e.

vp - 2 months apart) vs. groups 1+7 (24.8%) (i.e. vaccinations with 5.1

group 9 (23.5%) (i.e. vaccinations with 5.101% vp - 3 months apart); d@nce mainly driven by the
r

intake of paracetamol. In the placebo groups, the intake was 6.1%{9 ps 6 + 8 (placebo - 2

months apart) and 12% in group 10 (placebo - 3 months apart).

Overall, the intake of concomitant medication was similar pos @1 compared to post-dose 2 for the
3 tested doses (2 or 3 months apart).

However, in group 5 (i.e. vaccinations with 5.101% vp an Qlo10 vp — 6 months apart) and in group
4 (i.e. vaccinations with 1.10* vp and 1.25.10%%vp ths apart), the intake of concomitant
medication of special interest was higher post-dose 1 (24.7% and 44.6%, respectively) compared to
post-antigen presentation at 6 months (14.9% ar@s%).

The number of SARS-CoV-2 seropositive parti€ipafits at baseline per group was not provided. However,
it is doubtful that the number would be h%einough to have meaningful conclusions.

5.5.2.2. Solicited AEs ocj

In groups 1+7 (i.e. vaccinations .101%vp - 2 months apart) and group 9 (i.e. vaccinations with
5.101%vp - 3 months apart), guency of solicited AEs was similar after the 15t (66% and 62.3%,
respectively) and the 2M d 69.3% and 62.7%, respectively). The frequencies of solicited local AEs
were slightly higher or sin@after the 15t dose (53.2% and 39.6%, respectively) and the 2" (46%
and 39.2%, respecti\% The frequencies of solicited systemic AEs were similar or higher after the 1st
dose (59.6% and 6 respectively) and the 2™ (59.1% and 51%, respectively). The frequencies of
9ﬁimainly systemic) were higher or similar after the 15t dose (3.5% and 5.7%,

> grade 3 solicite
respectively) al\ e 2" (2.2% and 3.9%, respectively).

In group ('\g‘,accinations with 5.10°vp and 1.25.101%vp - 6 months apart) and group 4 (i.e.
vaccinati ith 1.101vp and 1.25.101%vp - 6 months apart), the frequency of solicited AEs was
highe% the 15t (67.9% and 77%, respectively) compared to the post-antigen presentation (54.1%
"49%). The frequency of solicited local AEs was slightly higher or similar after the 1st dose
9% and 52.7%) and the post-antigen presentation (47.3% and 45.6%). The frequencies of
solicited systemic AEs were higher after the 15t dose (61.7% and 75.7%) compared to the post-antigen
presentation (37.8% and 33.8%).

Overall, a trend towards an increase in the frequency solicited AEs (local and systemic) was observed
with increasing vaccine doses:
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- Post-dose 1, frequency of all solicited AEs, solicited local AEs, and solicited systemic AEs, was
lower or similar in group 3 (53.3%, 32%, and 41.3%, respectively) (i.e. vaccinations with
1.25.10%vp - 2 months apart) vs. group 2 (53.1%, 33.3% and 43.2%, respectively) (i.e.
vaccinations with 2.5.101° vp - 2 months apart) vs. groups 1+7 (66%, 53.2% and 59.6%,
respectively) (i.e. vaccinations with 5.101° vp - 2 months apart). Q

- Post-dose 2, frequency of all solicited AEs, solicited local AEs, and solicited systemic AEs
lower or similar in group 3 (52.7%, 39.2%, and 33.8%, respectively) (i.e. vaccmatlons@
1.25.10%%vp - 2 months apart) vs. group 2 (61.6%, 45.2% and 43.8%, respectivel
vaccinations with 2.5.101°vp - 2 months apart) vs. groups 1+7 (69.3%, 46% aq{gx %,
respectively) (i.e. vaccinations with 5.101° vp - 2 months apart). O

In all groups, the majority of the solicited systemic AEs were considered relatg@\to the use of the study
vaccine as per investigator assessment. 0

Solicited local AEs @

In groups 1+7 (i.e. vaccinations with 5.10%° vp — 2 months apar ggroup 9 (i.e. vaccinations with
5.101%vp - 3 months apart), the frequency of the most frequ mported solicited local AE
(vaccination site pain) was higher or similar after the 1st dose@% and 39.6%, respectively) and
the 2" (46% and 39.2%, respectively).

In group 5 (i.e. vaccinations with 5.101° vp and 1.25. Q — 6 months apart) and in group 4 (i.e.
vaccinations with 1.1011vp and 1.25.101%vp - 6 ths apart), the frequency of the most frequently

reported solicited local AE (vaccination site pain) similar after the 15t dose (51.9% and 52.7%,
respectively) and the post-antigen presentat| .3% and 45.6%).

Overall, a trend towards an increase in t uency of the most frequently reported solicited local AE
was observed with increasing vaccm

- Post-dose 1, frequency of vac site pain was lower or similar in group 3 (32%) (i.e.
vaccinations with 1.25.10! @'r—nonths apart) vs. group 2 (33.3%) (i.e. vaccinations with
2.5.101%yp - 2 months apa@s groups 1+7 (53.2%) (i.e. vaccinations with 5.101%vp - 2 months
apart).

- Post-dose 2, frequenQ vaccination site pain was lower in group 3 (39.2%) (i.e. vaccinations
with 1.25.1010 months apart) vs. group 2 (43.8%) (i.e. vaccinations with 2.5.10%vp - 2
months apart) \% ps 1+7 (46%) (i.e. vaccinations with 5.10° vp - 2 months apart).

Solicited systeQNAEs

In group ﬂ\(éle vaccinations with 5.101°%vp - 2 months apart), all solicited systemic AEs were

reported ighest or similar frequency post-dose 1 compared to post-dose 2: fatigue (45.4% vs.
45.3% ectively), headache (41.1% vs. 36.5%), myalgia (34% vs. 27%), nausea (9.2% vs. 7.3%)
an 1a (9.9% vs. 3.6%).

Oveérwall, a trend towards an increase in the frequency of the all reported solicited systemic AEs was
observed with increasing vaccine doses:

- Post-dose 1, in group 3 (i.e. vaccinations with 1.25.101°% vp - 2 months apart), group 2 (i.e.
vaccinations with 2.5.10° vp - 2 months apart) and groups 1+7 (53.2%) (i.e. vaccinations with
5.101%vp - 2 months apart), the frequencies were: fatigue (28% vs. 28.4% vs. 45.4%,
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respectively), headache (25.3% vs. 27.2% vs. 41.1%), myalgia (9.3% vs. 11.1% vs. 34%),
nausea (4% vs. 4.9% vs. 9.2%) and pyrexia (0% vs. 6.2% vs. 9.9%).

- Post-dose 2, in group 3 (i.e. vaccinations with 1.25.10%vp - 2 months apart), group 2 (i.e.
vaccinations with 2.5.10° vp - 2 months apart) and groups 1+7 (53.2%) (i.e. vaccinations with
5.101%vp - 2 months apart), the frequencies were: fatigue (21.6% vs. 20.5% vs. 45.3%,
respectively), headache (20.3% vs. 32.9% vs. 36.5%), myalgia (6.8% vs. 15.1% vs. 272
nausea (2.7% vs. 9.6% vs. 7.3%) and pyrexia (0% vs. 0% vs. 3.6%).

In group 9 (i.e. vaccinations with 5.101° vp - 3 months apart), all solicited systemic AE @ reported
with highest or similar frequency post-dose 1 compared to post-dose 2: fatigue (45. } 45.1%,
respectively), headache (39.6% vs. 27.5%), myalgia (35.8% vs. 21.6%), nausea °o vs. 5.9%)
and pyrexia (7.5% vs. 5.9%).

In group 5 (i.e. vaccinations with 5.101%vp and 1.25.10%% vp - 6 months ap&gt)™all solicited systemic
AEs were reported with highest frequency post-dose 1 compared to the ntigen presentation:
fatigue (45.7% vs. 28.4%, respectively), headache (40.7% vs. 24.3%@Igia (38.3% vs. 14.9%),
nausea (11.1% vs. 9.5%) and pyrexia (17.3% vs. 0%). k

In group 4 (i.e. vaccinations with 1.10'* vp and 1.25.101%vp - @ths apart), all solicited systemic
AEs were reported with highest frequency post-dose 1 compa the post-antigen presentation:
fatigue (51.4% vs. 22.1%, respectively), headache (60.8°Q9;1 .6%), myalgia (37.8% vs. 13.2%),
nausea (20.3% vs. 4.4%) and pyrexia (20.3% vs. O%)O

N

Solicited AEs by age categories O

When comparing the number of participants with solicited AEs post-dose 1 by age category, a trend
towards a decrease in the frequency and erity of solicited local AEs with increasing age of
participants was observed in all active vdccin® groups Ad26.COV2.S administration (1.25.10%° vp,
2.5.10%%vp, 5.101%vp or 1.10'1 vp Ad 2.59).

Moreover, for all age categories, d toward an increase in the frequencies of solicited local and
systemic AEs were observed wi@creasing dose of vaccine.

5.5.2.3. Unsolicited AEQ

In groups 1+7 (i.e./&ations with 5.101%vp - 2 months apart) and group 9 (i.e. vaccinations with
5.101%vp - 3 mo art), the frequency of unsolicited AEs was overall similar after the 15t (28.4%
and 15.1%, ré9\ jvely) compared to the 2"d dose (24.8% and 19.6%, respectively) (mainly grade 1
or 2). The‘fr uencies of unsolicited AEs considered related to the vaccine were overall similar after
the 15t dose™5.7% and 1.9%, respectively) and the 2" (8% and 2%, respectively). The frequencies of
> grade olicited AEs were higher after the 15t dose (2.1% and 1.9%, respectively) and the 2nd

(0% @%, respectively).

oups 1+7 (i.e. vaccinations with 5.101° vp — 2 months apart) and group 9 (i.e. vaccinations with
5.101%vp - 3 months apart), the frequency of unsolicited AEs was overall higher or similar during the
post-dose 1 follow-up (7.1% and 17%, respectively) and during the post-dose 2 follow-up (7.4% and
3.9%, respectively) (mainly grade 1 or 2). The frequencies of unsolicited AEs considered related to the
vaccine were overall similar during the post-dose 1 follow-up (2.1% and 0%, respectively) and during
the post-dose 2 follow-up (0.7% and 0%, respectively).
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There were no fatal AE, but, post-dose 2 follow-up, there were 1 SAE in groups 1+7 (i.e. vaccinations
with 5.10%° vp — 2 months apart) and 1 SAE in group 9 (i.e. vaccinations with 5.101° vp - 3 months
apart) (none considered related to vaccine).

In group 5 (i.e. vaccinations with 5.101%vp and 1.25.10'% vp - 6 months apart), the frequenci f
unsolicited AEs and unsolicited AEs considered related to the vaccine were higher after the 1st%vo
and 8.6%, respectively) compared to the post-antigen presentation (14.9% and 5.4%) (no ade 3
unsolicited AEs). \

In group 4 (i.e. vaccinations with 1.10!! vp and 1.25.101°% vp — 6 months apart), th uencies of
unsolicited AEs and unsolicited AEs considered related to the vaccine were higher Q the 15t (44.6%
and 13.5%, respectively) compared to the post-antigen presentation (7.4% a@%) (no = grade 3
unsolicited AEs).

The only fatal AE was reported in group 2 (D1 and D57 vaccinations Wi'bgom vp) (unknown cause
considered as unrelated to study vaccine).

Post-dose 1, frequency of unsolicited AEs was lower in group 3 ( S) (i.e. vaccinations with
1.25.10%%vp - 2 months apart) compared to group 2 (32.1% accinations with 2.5.10°°vp - 2
months apart) which was similar to groups 1+7 (28.4%) (i %natlons with 5.101%°vp - 2 months
apart). Post-dose 2, frequency of unsolicited AEs was S|m| group 3 (20.3%) (i.e. vaccinations with
1.25.10'%vp - 2 months apart) compared to group 2 ( o) (i.e. vaccinations with 2.5.101%vp - 2
months apart) and groups 1+7 (24.8%) (i.e. vaccingz%v with 5.101%vp - 2 months apart).

Only headache was reported with a frequency Qast 10% in any group (11.1% in group 2, post-
dose 1 after 2.5x10%% vp Ad26.COV2.S). Post-igse’1, headache was reported with a frequency of 4%
in group 3 (1.25x10%° vp), 5% in groups 4#7 (5x101° vp), 12.3% in group 5 (5x10%% vp) and 6.8% in
group 4 (1x10'! vp). Headache was aIso(eijed post-dose 2 in group 9 (5x10%° vp, 5x10%° vp 3
months apart) with a frequency of 3.96

Post-dose 1, there was no unsolici E related to vaccination in group 3 (1.25x10%0 vp), 11.1%
unsolicited AE related to vaccin in group 2 (2.5x10%0 vp; chills being the more frequent), 5.7%
unsolicited AE related to vacg n in groups 1+7 (5x10%° vp; chills being the more frequent), 1.9%
unsolicited AE related to v tion in group 9 (5x10%° vp; only fatigue), 8.6% unsolicited AE related
to vaccination in gro leo vp; chills being the more frequent), and ), and 13.5% unsolicited AE
related to vaccinatio}%roup 4 (1x10% vp; chills being the more frequent).

Post-dose 2, tDeQere 5.4% unsolicited AE related to vaccination in group 3 (1.25x10%0 vp,
1.25x10%0 vp hs apart; all AEs reported only once), 5.5% unsolicited AE related to vaccination
in group 2e 2@)010 vp, 2.5x10%% vp 2 months apart; all AEs reported only once), 8% unsolicited AE
related t&ination in groups 1+7 (5x10%° vp, 5x10%° vp 2 months apart; only fatigue being twice),
and 2% icited AE related to vaccination in group 9 (5x10%° vp, 5x10%% vp 3 months apart; only
oral h ).

POst-antigen presentation, there were 5.4% unsolicited AE related to vaccination in group 5 (i.e.
vaccinations with 5.101%vp and 1.25.101%vp - 6 months apart); chills being the more frequent (2.5%).

Post-antigen presentation, there were 4.4% unsolicited AE related to vaccination in group 4 (i.e.
vaccinations with 1.10'1 vp and 1.25.101%vp - 6 months apart); injection site pain, headache,
lymphadenopathy and nausea being the more frequent (1.5% each).
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5.5.2.4. Clinical laboratory evaluation

Not provided

5.5.2.5. AEs leading to discontinuation t

Upon request more details about AE leading to discontinuation have been provided: no p ipants

discontinued the study due to an AE. Three participants discontinued the vaccine treatm ue to an

AE: {\

- One participant in the Ad26.COV2.S 5x10%° vp, placebo group due to a grad g
adenocarcinoma (SAE) deemed not related to the vaccine 15 days after tﬁ@tebo dose.

- A second participant in the Ad26.COV2.S 5x101° vp, Ad26.COV2.S 5x1Q¢ roup had a grade 3

acute myeloid leukaemia (SAE) deemed not related to the vaccine 634day® after the booster dose
(second dose).

- A third participant in the Ad26.COV2.S 2.5x10%° vp group experignced a grade 1 paraesthesia
(transient paresthesias in both hands and face) deemed relatethhe vaccine 37 days after the
first dose.

7,
5.5.2.6. AESIs QQ

Two thrombotic events have been reported. One par&gg@ in the 5x10%° vp, PL (56-day) group had
Grade 2 thrombophlebitis at Day 2 (ie, one day after the¥first vaccination) and 1 participant in the
5x1019, 5x10%% vp (56-day) group had Grade 3 i ic stroke 8 days post antigen presentation
(after a 3™ dose 1.25.10%%vp 4 months post-d (no platelet count data available).

5.6. Study COV2008 é

5.6.1. Methods b

The study COV2008 is an on @randomized, double-blind, Phase 2 study to evaluate the
immunogenicity, reactoge %nd safety of Ad26.COV2.S (5x1010 vp, 2.5x10%0 vp, or 1 X 1019 vp)
administered as booster va ation in adults 18 years of age or older at least 6 months after receiving
a primary vaccination With Ad26.COV2.S (1-dose in study COV3001, N=770) or Pfizer's BNT162b2 (2-
dose, N=770).

The study incl‘ Qe following cohorts:

*

- Coho ’\370 participants (including 7-day reactogenicity data from 244 participants), who have
rece @' an Ad26.COV2.S booster (5x10%° vp, 2.5X 1019 vp, or 1X10%° vp) at least 6 months after
p y single-dose Ad26.COV2.S (5x101° vp) vaccination.

- ort 2: Dose level-blinded reactogenicity data are also available from 161 participants (including

-day reactogenicity data from 76 participants) who have received an Ad26.COV2.S booster (5X

1010 vp, 2.5X 1010 vp, or 1X 1019 vp) =6 months after primary (2-dose) administration of Pfizer’s
BNT162b2.

Data entry and collection were still ongoing at the time of the data extraction for this study (7
September 2021). Not all participants had completed the 28-day post-vaccination reporting period at
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the time of the data extraction. Therefore, these outputs represent an incomplete snapshot. Standard
data cleaning and reconciliation activities had also not been performed on these data, implying that
data are subject to change in further analyses.

The median duration of the follow-up is unknown at this stage. b

Dose level-blinded reactogenicity have been provided after the booster vaccination for botl@orts.

5.6.2. Results {

5.6.2.1. Cohort 1 &\IQ

5.6.2.1.1. Demographic and baseline characteristics ®0

There were 370 participants (aged =18 years) who received primamy vaccination with Ad26.COV2.S
followed by an Ad26.COV2.S booster (5x10%° or 2.5X 10 or 1 10%p) =6 months later, 244 for
whom 7-day reactogenicity data are available. Of these 244 >@nts, 123 (50.4%) were female,
121 (49.6%) were male, and 220 (90.2%) were white. Th age was 57.0 years (range: 22.0-
87.0) and the median BMI was 27.2 kg/m2 (range: 17.6-58,3)"

5.6.2.1.2. Solicited AEs \

For these 244 participants, 63.5% reported SOQQ’-\ES post-dose 1: 51.2% reported solicited local
AEs (mainly driven by vaccination site pain) and™7.1% reported solicited systemic AEs (the majority
being considered as related to study vacc%Almost all solicited AEs were Grade 1 or 2 in severity,
and one Grade 3 solicited local AE was repojted (vaccination site erythema). The most frequently
reported solicited systemic AEs were,fa e (36.1%), headache (26.2%), and myalgia (25.4%). There
were also 7.8% nausea and 0.8% a.

5.6.2.1.3. Unsolicited AE;@

For the 370 participants, ﬂst all unsolicited AEs reported were Grade 1 in severity, none were
Grade 3 or 4. Them &equently reported unsolicited AE was fatigue (mainly assessed as related to
study vaccine). No %were reported.

O

5.6.2.2. COIQBQ
0\
5.6.2®bemographic and baseline characteristics

%/ere 161 participants (aged =18 years) who received an Ad26.COV2.S booster (5X 1010 vp, 2.5
X 1910 vp, or 1 X100 vp) at least 6 months after primary (2-dose) administration of Pfizer’s BNT162b2,
76 for whom 7-day reactogenicity data are available. Of these 76 participants, 43 (56.6%) were
female, 33 (43.4%) were male, and 70 (92.1%) were white. The median age was 46 years (range: 20-
79) and the median BMI was 26.8 kg/m?2 (range: 19.3-39).
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5.6.2.2.2. Solicited AEs

For these 76 participants, 81.6% reported solicited AEs post-dose 1: 69.7% reported solicited local AEs
(mainly driven by vaccination site pain) and 71.1% reported solicited systemic AEs (all considered as
related to study vaccine). Almost all solicited AEs were Grade 1 or 2 in severity, and one Grad%
solicited systemic AE was reported (pyrexia). The most frequently reported solicited systemi were
fatigue (56.6%), headache (51.3%), and myalgia (48.7%). There were also 19.7% nausea@
pyrexia. S

3.9%

5.6.2.2.3. Unsolicited AEs é

For the 161 participants, almost all unsolicited AEs reported were Grade 1 i & , hone were
Grade 3 or 4. The most frequently reported unsolicited AEs were arthralgia, ache, fatigue, chills
and myalgia (around half of them were assessed as related to study dr% SAEs were reported.

5.7. Study COV3001 {

5.7.1. Methods QQ

VAC31518C0V3001 is ongoing multicenter, randomi%o‘@uble-blind, placebo-controlled Phase 3,
pivotal efficacy and safety study that is evaluating efficdey and safety of Ad26.COV2.S for the
prevention of SARS-CoV-2-mediated COVID-19 ir@dts aged 18 years and older. The planned total

sample size was up to approximately 40,000 [@ nts.

Participants were randomized in parallel ikl(:l ratio to receive 1 dose of Ad26.COV2.S or placebo at
Day 1 as shown in Table below. The stugg cines were administered by intramuscular injection in the
deltoid muscle. Ad26.COV2.S was adq red at a dose level of 5x1010 vp,

Table 17: Vaccination Schedule VA@ 8C0OV3001
e
Group N (Planned) Dav 1 Tnbhinding VisitAlonth 6%
1 20,000 Ad26.COV2S (5101 vp) -
2 20,000 Placebo AdI6.COV2.S (5=10 yp)
EUA =Emergency Use Authorizato ;= Independent Ethics Committes; IRB = Instimtional Review Board; 1 = number of

participants; vp = virus partic

Wote: It was intended that = mind of approximately 30% of recruited participants were =60 years of age and approximately
20% of recruited partic rere =18 to <40 years of age.

* All participants were i (informed whether they received placebo or Ad26.CO0V2.5) at the on-site unblinding visit
following EUA, cogilin®al licensure, or approval in any couniry or at the Month § visit at the latest Afier approval of
protocol Amen 0 v the local Health Aunthority and IEC/TRE, the study continned as an open-label study. Participants
who received ebyon Day 1 were offered to receive a single dose of Ad26.C0V2.5 5<10" vp under conditions delineated
in the progaco!

The s nsists of a screening phase of up to 28 days, a 52-week study period, and a long-term
fol eriod of 1 additional year. The end-of-study is considered as the completion of the last visit
ast participant in the study.

A total of 43,788 participants were vaccinated (21,898 in the Ad26.COV2.S group and 21,890 in the
placebo-group - FAS). The median follow-up in the FAS was 123.0 days (double-blind). At the time of
the final analysis of the double-blind phase, 11,290 (25.8%) participants in the FAS had at least 6
months (defined as 24 weeks) of double-blind follow-up.
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This final analysis of the double-blind phase of the study includes data from the Safety Subset (ie, a
subset of the FAS) for the analysis of solicited and unsolicited AEs (3,356 participants in the
Ad26.COV2.S 5x10%9 group and 3380 in the placebo-group) and data from the FAS for the analysis of
MAAEs, deaths, other SAEs and AEs leading to study/vaccine discontinuation.

Final analysis topline (TLR) results have been submitted (data cutoff: 9 July 2021). b

5.7.2. Results ¢ %
N

5.7.2.1. Demographic and baseline characteristics O

No relevant differences in demographics and baseline characteristics were o&rﬁbetween the
Ad26.COV2.S group and the placebo-group. 0

Overall in the FAS, 58.7% of participants were white and 19.4% were Bl or African American.
Subjects were coming from Latin America (40.9%), Northern Ameriga (44.1%), and Southern Africa
(15%) (none from Europe). 54.9% of participants were male. Th ian age was 52 years (range:

18; 100 years) and 33.5% of participants were >60 years of age!
(range: 11.9-82.6 kg/m?2). 42% of subjects had at least 1 co @ didity at baseline; The main
comorbidity being obesity (28.7% of subjects). There wer? participants with positive SARS-CoV-
2-serostatus and/or PCR status at baseline in the 5.10%9 oup and 2,208 in the placebo group.

median BMI was 27.91 kg/m?

In the safety subset, there were 166 participants witbgsitive SARS-CoV-2-serostatus and/or PCR

status at baseline in the 5.101% vp group and 162 e placebo group.The demographic characteristics

have not been provided for the safety subset.
&

The intake of concomitant medication haS{otJ provided for the FAS and the safety subset.

5.7.2.2. Solicited AEs 0(/

As expected, the frequencies for \%P and systemic solicited AEs were higher in the Ad26.COV2.S
group (54.8% and 60.2%, res;@/ely) compared to the placebo-group (20.2% and 38.7%). In both
groups, the majority of the salicited systemic AEs were considered related to the use of the study
vaccine as per investigataq essment.

In the Ad26.COV2.S N, a general trend for lower reactogenicity (solicited local and systemic AEs)
was observed in ad@@ years compared to younger adults (18-59 years). This trend was not
observed in the placgbo group. Overall, the reactogenicity was similar in participants with positive or

negative SAR® =2-serostatus and/or PCR status at baseline in both groups.
L 4

Soliciteéa\l AEs

Th %’requently reported solicited local AE was vaccination site pain, with a frequency that was
er in participants in the Ad26.COV2.S group (53.1%) compared to participants in the placebo
group (17.6%) (mainly grade 1 and 2). All solicited local AEs were transient in nature and reported as
resolved. Grade 3 local solicited AEs were reported in 0.6% of participants in the Ad26.COV2.S group

(no grade 4).
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Solicited systemic AEs

In the Ad26.COV2.S group, the most frequently reported solicited systemic AEs were headache
(43.3%), fatigue (42.3%), and myalgia (37.1%) (mainly grade 1 and 2) (nausea 16.4% and pyrexia
7.4%). Most solicited systemic AEs were transient in nature and reported as resolved. Grade 3/glicited
systemic AEs were reported in 2.3% of the subjects. There was one event of myalgia grade@

Overall, the reactogenicity profile is similar to the initial assessment for conditional MA.
5.7.2.3. Unsolicited AEs é

Overall, unsolicited AEs were reported with similar frequencies in both groupﬂ?% of participants in
the Ad26.COV2.S group and 12.5% of participants in the placebo group. M solicited AEs were

Grade 1 or Grade 2 in severity; Unsolicited AEs of at least Grade 3 wer ed in 27 (0.8%)
participants in the Ad26.COV2.S group compared with 23 (0.7%) in th ebo-group. Unsolicited AEs
considered related to study vaccine by investigator were slightly mofe reported in the Ad26.COV2.S
group (6.8%) compared to the placebo group (4.1%). The frequengies of SAEs (safety subset, post
dose) were similar in both groups: 0.4% in Ad26.COV2.S gro AEs including 2 considered as
related to study vaccine by investigator) and 0.3% in placebo (10 SAEs; none considered

related). There was 1 fatal AE in the placebo group.

In the Ad26.COV2.S and the placebo groups, the mo uently reported unsolicited AEs, which were
also recorded as solicited AEs, were headache (1.9% vs. 2.1%, respectively), myalgia (1.2% vs.
1.5%), and fatigue (1.4% vs. 2.1%). The most fr@ntly reported unsolicited AEs that were not
recorded as solicited AEs were chills (2.1% vsd{0.7%%), arthralgia (1.1% vs 0.8%), nasal congestion
(1.2% vs. 1.1%), cough (1% vs. 1%), and diarrfioea (1% vs. 1%). Imbalances with higher
frequencies in the Ad26.COV2.S group v he placebo group were observed for the following
unsolicited AEs: vaccination site pain (1. vs. 0.5%) and muscular weakness (0.3% vs. 0.1%).

Unsolicited AEs related to vaccinat@v investigator assessment were reported for 6.8% and 4.1% of
participants in the Ad26.COV?2. he placebo group, respectively. In the Ad26.COV2.S group, the
most frequently reported uns d AEs related to vaccination were chills (1.7% vs. 0.3% in the
placebo group), vaccinatio (1.1% vs. 0.4%, respectively), fatigue (0.9% vs. 1.2%), and
headache (0.9% vs. O.7°/<Q

Overall, the most fr@n\ly reported unsolicited AEs are recognised ADRs of the Janssen COVID-19
vaccine.The safe le is similar to the initial assessment for conditional MA.

0\
5.7.2.4. Fatal AEs and SAEs

O

Fatal

%AS, 83 fatal events were reported in the double-blind phase: 28 in the Ad26.COV2.S group
(0.%%% of 21,898 subjects) and 55 in the placebo-group (0.3% of 21,890 subjects): 4 and 19,
respectively, were reported in subjects SARS-CoV-2 positive during the study (mainly COVID-19
associated deaths); 1 and 1, respectively in subjects SARS-CoV-2 positive at baseline (COVID-19
pneumonia); and 23 and 35, respectively, in subjects without SARS-CoV-2 positive test during the
study. The distribution of fatal events by SOC was balanced across groups and does not raise a
concern: General disorders and administration site conditions (9 each), Cardiac disorders (5 each),
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Infections and infestations (4 vs. 5, respectively), Gastrointestinal disorders (2 vs. none), Respiratory,
thoracic and mediastinal disorders (2 each), Injury, poisoning and procedural complications (1 vs. 2),
Neoplasms benign, malignant and unspecified (incl cysts and polyps) (1 vs. 2) (including 2 events in
same subject in Ad26.COV2.S group); all the others events were reported only in placebo group.

All fatal events reported during the double-blind phase were considered unrelated to the stu cine
(Ad26.COV2.S or placebo) by the investigator.

in 100 participants, of which 40 occurred in participants who received Ad26.COV2. % of 35,581
subjects). Four deaths were reported after vaccination with Ad26.COV2.S in the o abel phase
(including 2 not related to COVID-19). One of these events was considered related“o the study
vaccine by the investigator. The participant was reported with grade 4 pu@ig embolism 57 days

2 4
Of note, during the entire study (double-blinded and open-labelled study), 103 fatal §N§re reported

after vaccination with Ad26.COV2.S in the open-label phase. After databa k, upon review of the
autopsy report, the investigator re-assessed this death to unrelated. N@er death reported during
the study was considered related to the study vaccine by the investiEto

Overall, in the FAS, there were no fatal events considered relate d26.COV2.S. during the double-
blind phase and the open-labelled study, and there were less Es in Ad26.COV2.S. group

compared to placebo group. Q
SAEs \O

In the FAS, a total of 235 (1.1% of 21,898 subje articipants reported SAEs in the Ad26.COV2.S
group compared with 358 (1.6% of 21,890 subj marticipants in the placebo-group, during the
double-blind phase. A total of 223 (1.0%) participants reported SAEs not associated with COVID-19 in
the Ad26.COV2.S group compared with 263 (1.2%) participants in the placebo-group, during the
double-blind phase. Among the SAEs no &ﬁiated with COVID-19, overall, no major imbalances
were observed by SOC. The most freq reported SAEs by SOC in the Ad26.COV2.S and placebo
groups were infections and infestati .2% [49 participants] in the Ad26.COV2.S group and 0.3%
[61 participants] in the placebo g%. All other SAEs were reported with frequencies by SOC < 0.1%
in the Ad26.COV2.S group. O

During the entire study ( etblinded and open-labelled study), 436 SAEs were reported in
participants who rece@ 6.COV2.S (1.2% of 35,581 subjects).

Additional details h@een provided about SAEs considered related to the study vaccine by
investigator ais sment: During the entire study, 19 participants reported a total of 21 SAEs which
were consider N} e related to the study vaccine by the investigator: 19 events (reported by 18
participants étj’ Ad26.COV2.S vaccination (3 cases of ischemic stroke, 2 cases of Bell’s Palsy, 2
cases of nary embolism, 2 cases of deep vein thrombosis, GBS, venous thrombosis limb, retinal
vein t sis, atrial fibrillation, pericarditis, complex regional pain syndrome, post vaccination
sy r@ hypersensitivity, headache and asthma; some of them reported after cross-over

ion) and 2 events (reported by 1 participant) after placebo (Epstein-Barr virus infection and
at flutter).

One SAE of thromboembolic event with thrombocytopenia (venous transverse sinus thrombosis and
cerebral hemorrhage) reported following administration of Ad26.COV2.S was confirmed as thrombosis
with thrombocytopenia meeting both Level 1 criteria using the Brighton Collaboration level of certainty
and the Centers for Disease Control and Prevention (CDC) definition for a tier 1 TTS case and could
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therefore be confirmed as TTS according to both case definitions. Venous thromboembolism and TTS
are recognized ADRs in the SmPC. Non-haemorrhagic stroke is an identified AESI in the RMP.

In study COV3001, 14 SAEs of supraventricular tachycardia, atrial fibrillation, or atrial flutter were
reported after vaccination in 12 participants (7 in Ad26.COV2.S group and 5 in placebo group) 2Qf
these 14 SAEs, 2 (1 atrial flutter [placebo group], 1 atrial fibrillation [Ad26.COV2.S 5x 100 v ép])
were considered related to study vaccination by the investigator. However, for the event in ctive
group, based on the pre-existing risk factors and long time to onset of 181 days, the gv f atrial
fibrillation is assessed to have an inconsistent causal association to vaccination, per \@; usality
classification for adverse events following immunization. 19 SAEs of supraventricul hycardia, atrial
fibrillation, or atrial flutter were reported after vaccination in 18 participants in o 0d26.COV2
clinical trials: in studies COV3009 (7 in Ad26.COV2.S group, 5 in placebo gro nd 3 after crossover),
COV1001 (1 in Ad26.COV2.S 5%x10%9 vp, Ad26.COV2.S 5x10%° vp group), 2 (1in Ad26.COV2.S
5x%1019 vp group), and COV2008 (1 blind), none of which were considere ed to study vaccination

by the investigator. @

The MAH also provided a cumulative review from reports of suprav@icular tachycardia, atrial
fibrillation, or atrial flutter received from post-marketing experie ntil 24t August 2021, a total of
200 case reports of arrhythmias were reported, majority fro S (n=123). Of the 200 cases, 82
concerned males, 108 females, and 10 did not report sex. range was 18 to 95 years. Among
the Arrythmia cases, a total of 55 cases were reported a jal fibrillation and a further 5 were
reported as atrial flutter. A further 46 were reportedeas ythmia (not further specified) and 37 as
heart rate irregular (not further specified). The mean afd median time to onset was 11.9 days and 3
days, respectively. Observed versus Expected (O/ nalysis in the US and EU did not raise any

concern. Q

In conclusion, cumulative analysis of cIir@a’nd post-marketing safety data of events of

supraventricular tachycardia, atrial fibrillgtiofor atrial flutter did not show an increase in risk following
vaccination with Ad26.COV2.S. 0

5.7.2.5. Medically-attended se Events

In the FAS, double blind pha&similar frequency of subjects reported at least one MAAEs of grade 3 in
both groups: 1.2% in the.COV2.S group and 1.6% in the placebo group. No MAAEs grade 3 were
reported with higher figequeneay in the Ad26.COV2.S group compared to the placebo group.

Additional details h@een provided about MAAEs not associated with COVID-19. The overall
frequency of MA@ associated with COVID-19 was similar in both groups: 7.4% versus 8.0% in
the Ad26.COV§\ d placebo groups, respectively (with similar distribution by SOC).

19, was in both the Ad26.COV2.S (54 MAAEs - 0.2%) and placebo group (37 MAAEs - 0.2%).
In th OV2.S group, the MAAEs were mainly in the following SOCs: general disorders and
adfi tion site conditions (13 MAAEs), musculoskeletal and connective tissue disorders (13
%s’

The over, ﬂxglency of MAAEs assessed as related to the study vaccine, not associated with COVID-
b.c

, hervous system (8 MAAEs) and Skin and subcutaneous tissue disorders (7 MAAEs).
5.7.2.6. AEs leading to discontinuation

No unsolicited AEs leading to study discontinuation were reported.
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5.7.2.7. AESIs

The MAH has provided more details about AESIs reported in COV3001. Only TTS was defined as an
AESI for the COVID-19 vaccine program, but in addition, a number of Adverse Events of Interest
(AEIs) was established, based on either a numerical imbalance and/or potential causal relatio
identified: allergic reactions, tinnitus, convulsions/seizures, thrombotic and thromboembolic S,
demyelinating disorders/GBS, and Bell’s palsy. @

In the FAS, similar frequency of subjects reported at least one treatment emergent A I@th groups
(1.7% in the Ad26.COV2.S group and 1.6% in the placebo group). Few reported AE were assessed
as related: 0.2% in the Ad26.COV2.S group compared to 0.1% participants in theebo group.

There were some numerical imbalances in the occurrence of some AEIs betweﬁ@ Ad26.COV2.S and
placebo group: tinnitus (15 vs. 4, respectively), seizure (7 vs. 2), rash (46 , urticaria (13 vs. 6),
deep vein thrombosis (11 vs. 3), pulmonary embolism (10 vs. 5), and ischemie stroke (3 vs. none).
There was no anaphylaxis reported in the active group (vs. 1 in the pIa@, 1 GBS in each group,
and no immune thrombocytopenia reported in the active group (vs(n e placebo group.

There were 53 subjects with AEls assessed as related to vaccina in the active group (0.2%) versus
21 in the placebo group (0.1%). The following related AEIs b estigator assessment were
numerically imbalanced between the Ad26.COV2.S and pla up: tinnitus (3 vs. none,
respectively), hypersensitivity events (29 vs. 11, with in %Iar: rash (15 vs. 7), urticaria (4 vs.
none), and eyelid oedema (2 vs. none)), thromboe oé/ents (4 vs. none: 2 deep vein thrombosis,
1 ischemic stroke and 1 retinal vein thrombosis in :hgroup) and haemorrhagic disorders (9 vs. 3,
mainly local injection site AEs). O

Most of these events (Tinnitus, rash, hyperser@ty, urticaria, venous thromboembolism (including
pulmonary embolism), Guillain-Barré syndgdome, Immune thrombocytopenia, injection site erythema
and swelling) are recognized ADRs in thg SmPC. Non-haemorrhagic stroke and generalized convulsion
are identified AESIs and are events uné ose monitoring.

With regards to the occurrence of @ bres, the MAH has clarified that, in study COV3001, there were
21 events of seizure/convulsio @ orted by 20 participants. Twelve events were reported in the
Ad26.COV2.S, 7 in the placebp group and 2 after a crossover vaccination. Six of these events were
serious and they were allﬁsed as not related to vaccination: 2 in the Ad26.COV2.S, 2 in the
placebo group (including 1 I) and 2 after a crossover vaccination (including 1 fatal). One non-
serious adverse eve considered as related to study vaccination by the Investigator. The event
was reported in an 2& year old participant that received Ad26.COV2.S and 115 days after
vaccination prgs@ an increase on the frequency of seizures of that lasted 5 days and recovered.

Six eventsr f@ﬂures were also reported in study COV3009, which were balanced between
Ad26.CO nd placebo (3 on each group). All events were non-serious and considered as not
relate dy vaccination. No events of seizures were reported in other clinical trials up to the DLP.

f 226 cases of seizures were received from post marketing sources until the DLP of 24 August
2 . Review of the cases, including demographics, concomitant medications, concurrent
conditions/medical history, outcome, and seriousness received during this reporting period is
consistent wth what is currently known about the occurrence of convulsions/seizures from the clinical
trials data. A review of the results for the US and EU broad analysis Observed versus expected analysis
in EU and US did not raise any concern.
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In conclusion, based on the cumulative analysis of all available data, no safety concern has been
identified for seizure/convulsions. In COV3001, from the 12 potential TTS cases in the Ad26.COV2.S
group (in 11 subjects), there were 6 classified as possible according to the specified definition criteria
(including 1 assessed as related to the study vaccine by Investigator), and 1 confirmed case of TTS
(but considered as non-related). From the 6 potential TTS cases in the Placebo crossover to b
Ad26.COV2.S group (in 2 subjects), 3 were classified as possible according to the definitioncgi
(none of them were assessed as related to the study vaccine by Investigator). TTS is a recé}ed
adverse drug reaction for Ad26.COV2.S.

5.8. Study COV3009 .{\
O, uday O
5.8.1. Methods &

VAC31518C0V3009 is an ongoing, multicenter, randomized, double-bli@%ebo-controlled, Phase 3,
pivotal efficacy and safety study in adults 18 years of age or older. The cacy, safety, and
immunogenicity of Ad26.COV2.S is being evaluated in participants fixing in, or going to, locations with
high risk for acquisition of SARS-CoV-2 infection after administr, of 2 doses of study vaccine. The
planned total sample size was up to approximately 30,000 pa@ants.

In the double-blind phase, participants were randomized_j 1:1 ratio to receive either 2 doses of
Ad26.COV2.S or placebo with a 56-day interval. Thesst accines were administered by
intramuscular injection in the deltoid muscle. AdZG.&.S was administered at a dose level of 5x101°

vp.

Following EUA and/or conditional licensure for@ingle dose schedule, based on the
VAC31518C0OV3001 primary analysis resus, all participants from countries where protocol
amendment 4 was approved by Health Athofity and IEC/IRB were gradually unblinded and the
unblinded participants entered the op el part of the study. After unblinding, a single dose of
Ad26.COV2.S was offered to enro Qicipants who initially received placebo and enter the open-
label vaccination phase of the stu%ile participants from the Ad26.COV2.S arm continued in the
same arm to receive their seco@ctive dose, if applicable.

A total of 31,300 particip ere randomized and vaccinated in the double-blind phase of the study
(15,708 in the Ad26.C0OV2.S¢group and 15,592 in the placebo-group). During the double-blind phase,
14,549 (46.5%) partigi ts received only one dose of study vaccine (7,053 received Ad26.COV2.S
and 7,496 received bo) and 16,751 (53.5%) participants received two doses of study vaccine
(8,655 received @COVZ.S and 8,096 received placebo).

At the data cgﬁf for this analysis (25 June 2021), 71.2% and 28.4% of participants had completed 2
months }hw—up after the first and booster vaccinations, respectively.

Su n@s of deaths, SAEs, MAAEs, AESIs, and AEIs are based on the FAS (31,300 participants;

in the Ad26.COV2.S group and 15,592 in the placebo group at dose 1). In the FAS, the overall
medjan exposure time in the Ad26.COV2.S group was: 71 days after the first vaccination and 38 days
after second vaccination.

Summaries of solicited and unsolicited AEs are based on the Safety subset (ie, a subset of the FAS),
which included 6,068 participants (3,016 in the Ad26.COV2.S group and 3,052 in the placebo group)
for dose 1. For dose 2, the Safety subset contains 1,559 participants in the Ad26.COV2.S group and
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1,425 participants in the placebo group. Overall, 71.1% of the subjects have completed 2 months
follow-up after 15t vaccination. After the 15t dose, the median follow-up is 72 days for all subjects (in
Ad26.COV2.S and placebo groups). After the 2" dose 56 days after dose 1, the median follow-up is 40
days for all subjects (in both groups).

Topline (TLR) results for the double-blind phase have been submitted (data cutoff: 25 June i(b

5.8.2. Results '\%

5.8.2.1. Demographic and baseline characteristics O

Overall in the FAS, 76.4% of participants were white and were mainly comingyfr Europe (41%) and
United States (38.9%). 52.6% of participants were males. The median a 53 years (range: 18;
99 years) and 35.9% of participants were >60 years of age. The media as 26.6 kg/m? (range:
14-73.2 kg/m?2). 41.4% of subjects had at least 1 comorbidity at baselin he main comorbidity being
obesity (25.7% of subjects). There were 1,791 participants with positive SARS-CoV-2-Serostatus

and/or PCR status at baseline in the 5.101% vp group and 1,756 i lacebo group.
Demographic characteristics were similar in the Safety subse e were 337 participants with

positive SARS-CoV-2-Serostatus and/or PCR status at bas
placebo group. No relevant differences in demographic
between the Ad26.COV2.S group and the placebo-gr

intthe 5.10'% vp group and 337 in the
aseline characteristics were observed
any of the predefined analysis sets.

Details about intake of concomitant medications been provided. In the FAS,
analgesics/antipyretics were used by 1,065 (6@ participants in the Ad26.COV2.S and 360 (2.3%)
participants in the placebo group up to 7 days p@st-vaccination. The most frequently used

analgesics/antipyretics were paracetamol ibuprofen with a frequency that was higher in
participants in the Ad26.COV2.S group ared to participants in the placebo group. More
participants used analgesics/antipyraticsyafter the first vaccination with Ad26.COV2.S (5.5%) than
after the second vaccination with .COV2.S (4.1%) (in placebo: 1.6% post-dose 1 and 1.6% post-

dose 2).
O
S

Corticosteroids were used roximately 3.2% to 3.5% of participants in both the active and
placebo group during the ay post-vaccination periods (with similar frequencies post-dose 1 and

post-dose 2). \

In the safety sub @e participants in the Ad26.COV2.S group reported the use of medication as
compared to pl 0 (20.4% versus 7.6%) mainly driven by the use of medication in the context of
treatment of@(ed symptoms. The use of medication was similar after the booster dose (second
dose) co Y to the first dose in both groups (16.7% post-dose 1 and 15.6% post-dose 2 in
Ad26.C group, and 5.6% post-dose 1 and 5.3% post-dose 2 in placebo group).

%\;Z Solicited AEs

In general, the overall frequencies for local and systemic solicited AEs were similar post dose 1 versus
post dose 2 of 5x101° vp Ad26.COV2.S (2 months apart). As expected, the frequencies for local and
systemic solicited AEs were higher in the Ad26.COV2.S group compared to the placebo-group post
dose 1 and post dose 2. In both groups, the majority of the solicited systemic AEs were considered
related to the use of the study vaccine as per investigator assessment.
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Solicited local AEs

The most frequently reported solicited local AE was vaccination site pain, with a frequency that was

higher in participants in the Ad26.COV2.S group, compared to participants in the placebo group, and
with a frequency similar post-dose 1 (54.2% and 18.2%, respectively) and post-dose 2 (56.3%hand

15.8%, respectively) (mainly grade 1 and 2). @

All solicited local AEs were transient in nature and reported as resolved. Grade 3 solic'we%al AEs
were reported in 19 (0.6%) participants in the Ad26.COV2.S group, post-dose 1 (O.3®pd post-dose
2 (0.6%). No Grade 4 solicited local AEs were reported.

A general trend for lower reactogenicity in both Ad26.COV2.S and the placeb@s, was observed
inadults 60 years of age and older compared to adults 18-59 years. &

Local reactogenicity was transient, with a median duration of 2-3 days’v accination with
Ad26.COV2.S.

Solicited systemic AEs @

The most frequently reported solicited systemic AEs were @uec Leadache, and myalgia. The
frequencies of all solicited systemic AEs were slightly hi ost-dose 1 compared to post-dose 2 in

the Ad26.COV2.S group: fatigue (44.9% vs. 41.1%, ively), headache (42.8% vs. 35.8%),
myalgia (38.9% vs. 34.7%), nausea (18.1% vs. 14.4%) and pyrexia (5% vs. 2.4%). However, this
trends is also observed in the placebo group: fati 24.9% vs. 20.6%, respectively), headache

(24.5% vs. 18.9%), myalgia (15.3% vs. 13.1@ausea (10.4% vs. 7%) and pyrexia (0.5% vs.

0.3%).
Xo

@yhigher in participants in the Ad26.COV2.S group,

oup (post-dose 1 and post-dose 2). Most solicited systemic
ed as resolved. Grade 3 solicited systemic AEs were reported in
V2.S group, post-dose 1 (1.8%) and post-dose 2 (1.6%). No
reported.

The frequency of solicited systemic AEs
compared to participants in the plac
AEs were transient in nature and n
76 (2.5%) participants in the A
Grade 4 solicited systemic AE{

A general trend for Iower%ogenicity in both Ad26.COV2.S and the placebo groups was observed in
adults 60 years of agéngr oldet compared to adults 18-59 years of age.

Systemic reactogeni was transient, with a median duration of 1-2 days after vaccination with
Ad26.COV2.S.’§

*

5.8.2.3.aNlicited AEs
Ov,

a@the safety subset, unsolicited AEs were reported for 18.6% of participants in the

V2.S group and 13.7% of participants in the placebo group. In both groups, the frequency of
unselicited AEs was slightly higher after the 15t (15.1% and 10.9%, respectively) compared to the 2nd
dose (10.2% and 8.4%) (2 months apart) (mainly grade 1 and 2). In both groups, the frequency of
unsolicited AEs considered related to the study vaccine was slightly higher after the 15t (9.4% and
5.9%, respectively) compared to the 2" dose (5.1% and 3.4%). There were no fatal AE. In the
Ad26.COV2.S group, the frequencies of SAE were similar post-dose 1 (8 subjects - 0.3% including 1
considered related to vaccine) and post-dose 2 (2 subjects — 0.1%; none considered related to
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vaccine). In the placebo group, the frequencies of SAE were similar post-dose 1 (7 subjects - 0.2%;
none considered related to vaccine) and post-dose 2 (2 subjects - 0.1%; none considered related to
vaccine).

In the Ad26.COV2.S and the placebo groups, the most frequently reported unsolicited AEs, wh were
also recorded as solicited AEs, were headache, fatigue, and myalgia, with slightly higher frequ s
post-dose 1 compared to post-dose 2: @

- Ad26.COV2.S group: headache (3.5% post-dose 1 and 2.2% post-dose 2), fatigué@o and
1.9%, respectively), and myalgia (2.7% and 1.4%, respectively)

- Placebo group: headache (3.2% post-dose 1 and 1.8% post-dose 2), fatigue ( o and 2%,
respectively), and myalgia (2.2% and 1.5%, respectively)

not recorded as solicited AEs were chills and arthralgia, with slightly high similar) frequencies

In the Ad26.COV2.S and the placebo groups, the most frequently reported liCited AEs that were
=)
post-dose 1 compared to post-dose 2:

- Ad26.COV2.S group: chills (0.7% post-dose 1 and 0.5% post-ddse 2), and arthralgia (0.6% and
0.4%, respectively)

- Placebo group: chills (0.2% post-dose 1 and 0.1% post-do e@/and arthralgia (0.2% and 0.2%,
respectively) Q

Numerical imbalances with higher frequencies in the Ad2 @Z.S group versus the placebo group
were observed for the following unsolicited AEs: \

- Tonsilitis was reported for 2 (0.1%) versus 0 icipants post-dose 1 and 3 (0.2%) versus 0
participants post-booster dose (second dos Q sponsor considers that no biological plausibility
is established and that it is unlikely that tH@events were associated with Ad26.COV2.S
vaccination. No numerical imbalance r tonislitis were observed in study COV3001.

- Feeling abnormal was reported for 10 (0™8%) versus 9 (<0.3%) participants post-dose 1 and 3
(0.2%) versus 0 participants post- er dose (second dose). Symptoms reported as ‘feeling
abnormal’ are unspecific sym Qne of the reported terms was ‘brain fog’ associated with
dizziness, which is already list an adverse drug reactions in the product information. No
numerical imbalances werrved in study COV3001 (feeling abnormal reported for 6
participant in the Ad26.0Q .S group compared to 5 in the placebo group).

- Abdominal pain was r@ed for 12 (0.4%) versus 4 (0.1%) participants post-dose 1 and 3
(0.2%) versus 0 partici ts post-booster dose (second dose). Decreased appetite was reported
for 11 (0.4%) v XG (0.2%) participants post-dose 1 and 1 (0.1%) versus 1 (0.1%) participants
post-booster do%econd dose). Both abdominal pain and decreased appetite were in several
cases co—r@p@ with diarrhoea. Diarrhoea is already listed as an adverse drug reaction.

Overall, tmaéj-nerical imbalances do not raise any new safety concern for the Ad26.COV2.S vaccine.

AEs of Qt Grade 3 in severity were reported for 0.7% and 0.8% of participants in the

Ad26. .S group post-dose 1 and post-booster dose (second dose), respectively (vs. 0.5% and
,wespectively, in placebo group). Post-dose 1, the most frequently reported unsolicited AE of at

le Grade 3 in severity was headache (0.3%) (0.1% in placebo group). Post-booster dose (second

dose), nausea (2 participants [0.1%]) was the only unsolicited AE of at least Grade 3 in severity

reported for more than 1 participant (0% in placebo group).

Unsolicited AEs related to vaccination were reported for 9.4% and 5.1% of participants in the
Ad26.COV2.S group post-dose 1 and post-booster dose (second dose), respectively (vs. 5.9% and
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3.4%, respectively, in placebo group). In both groups, the most frequently reported unsolicited AEs
related to vaccination were fatigue (2.7% and 1.4% in Ad26.COV2.S group; 2.4% and 1.5% in placebo
group) and headache (2.6% and 1.4% in Ad26.COV2.S group; 2.2% and 1.2% in placebo group)
which are both recognised adverse drug reaction for Ad26.COV2.S.

5.8.2.4. Immediate Adverse Events @b

Solicited and unsolicited immediate AEs were infrequent (<0.5% of participants post-do r post-
booster dose (second dose). Immediate hypersensitivity reactions following vaccinathg re rare and
non-serious. No immediate severe allergic (anaphylaxis) reactions were reported. y-related
reactions to vaccination, including vasovagal reactions such as syncope and pre e, were rare
(<0.1%), and evenly distributed between the Ad26.COV2.S and placebo gro%o t-dose 1 and post-

booster dose (second dose). 0

5.8.2.5. Fatal AEs and SAEs @

Fatal AEs
Up to the cut-off date of 25 June 2021, in the FAS, 17 fatal AEs @reported during the double-
blind phase: 4 in the Ad26.COV2.S group and 13 in the plac%roup.

Of the 4 deaths reported in the Ad26.COV2.S group, nor@d SARS-CoV-2 positive test during the
study. The causes of death by preferred term were Iun ocarcinoma and death of unknown cause
after the first dose, and, after the booster dose (sec e), cerebral haemorrhage (13 days after
2nd injection) and myocardial infarction (41 days after 2" injection) all of which were considered not
related to vaccination by investigator assessmenté

In the placebo group, 6 of the 13 deaths had a“pgsitive SARS-CoV-2 test during the study, and the
causes of death in these participants wer&COVID-19 or COVID-19 pneumonia.

There were 5 fatal cases that occurre Qﬁéen the data cut-off (25 June 2021) and database lock
(DBL) (23 August 2021) in partici n&w received Ad26.COV2.S in COV3009: myocardial infarction
117 days after the booster dose ( d dose) (possible TTS case), grade 4 bilateral COVID positive
phenumonia with hypoxemia 5 after booster dose (second dose), stage 4 breast cancer 129
days after vaccination with tK dose, unspecificed death in a 50-59 year old participant 162 days
after vaccination and one ified death in an over 85 year old participant at an unknown time
after vaccination. All these nts were considered not related to vaccination by the investigator.

When considering t Xble—blind and open-label phases combined, 26 deaths were reported up to
the cutoff date of me 2021, of which 10 occurred in participants who received Ad26.COV2.S (1
chronic obstructh@lmonary disease, 1 cerebral haemorrhage, 1 COVID-19 pneumonia, 1 overdose
of heroin, 1 I& enocarcinoma, 3 myocardial infarction and 2 deaths from unknown causes). None
of these é& ere considered related to the study vaccine by the investigator. Only 1 death in the

placebo was considered related to the study vaccine by the investigator but not related by the
spons s participant was enrolled in the placebo group and received after unblinding an open-label
vagBinatién with the Ad26.COV2.S vaccine 36 days after receiving the initial placebo vaccination. This

ipant was reported with a Grade 4 SAE of respiratory distress on the night of receiving the open-
labet Ad26.COV2.S vaccine. The same day, the participant was admitted to the hospital, where the
participant passed away 28 days later. Underlying cause of death was acute respiratory distress
syndrome due to COVID-19 pneumonia.

SAEs
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In the double-blind phase of the study, SAEs were reported for 240 participants in the FAS (104
[0.7%] participants in the Ad26.COV2.S group and 136 [0.9%] participants in the placebo group). A
total of 98 (0.6%) participants reported SAEs not associated with COVID-19 in the Ad26.COV2.S group
compared to 104 (0.7%) participants in the placebo group. A total of 8 (0.1%) participants reported
SAEs associated with COVID-19 in the Ad26.COV2.S group compared with 36 (0.2%) participa@n
the placebo group.

No increase in the frequency of SAEs (all and those not associated with COVID-19) was ed post-
booster dose (second dose) compared with post-dose 1 Among the SAEs not associat'w COVID-
19, no significant numerical imbalances were observed in the Ad26.COV2.S by syste&rgan class.

Among all SAEs reported during the double-blind phase, excluding COVID-19 as Qd events, 11
participants experienced a total of 13 SAEs that were considered related by inyestigator assessment (8
[0.1%] participants in the Ad26.COV2.S and 3 [<0.1%] participants in the o group). In the
Ad26.COV2.S group after the first dose, the related SAEs were pyrexia, peéditis, allergy to vaccine,
and hemoptysis in 1 participant each, and injection site swelling, vertigﬂQd myocardial necrosis
marker increased in 1 participant. Related SAEs after the blinded bogster®ose (second dose) were
facial paresis, pulmonary embolism, and cerebrovascular accident i&participant each. Only the SAE
of allergy was considered related to the study vaccine by the MA

In the pooled analysis, including double-blind and open label , among all participants who
received Ad26.COV2.S during the study, 4 additional parti€ipahts reported a total of 6 SAEs considered
related by the investigator: cerebrovascular accident / e 30 days after 2" dose of active vaccine;
thrombocytopenia and leukopenia 86 days after 15t do active vaccine, and cellulitis of the right leg
and deep vein thrombosis 99 days after 15t dose ofsactive vaccine; thrombosis of the vena saphena
magna of the right leg 58 days after the booster (second dose) of active vaccine; thrombosis of
the right leg 20 days after the booster dose (s€cofid dose) of active vaccine. All these SAEs were
considered as not related by the MAH. &

5.8.2.6. Medically-attended Adver ents

In the double-blind phase of the s@y at least 1 MAAE was reported for 1,033 (6.6%) participants in
the Ad26.COV2.S group and 1,@ .4%) participants in the placebo group (no increase in the
frequency of MAAEs was obsﬁ post-booster (second dose) compared with post-dose 1).

The frequency of subject@ > grade 3 MAAEs was similar in Ad26.COV2.S (157 - 1%) and placebo
groups (191 - 1.2%)"

Slightly more parti had 1 or more related MAAEs not associated with COVID-19 in the
Ad26.COV2.Sgr p%92 [0.6%]) than the placebo group (47 [0.3%]). The most frequently reported
related MAAE ssociated with COVID-19 in the Ad26.COV2.S group were headache (10 [0.1%]
participan aatigue (9 [0.1%] participants).

Q leading to discontinuation

5.8.2@
%articipants reported AEs resulting in study discontinuation in the double-blind phase (safety

subset): 1 (urticaria) in the Ad26.COV2.S group and 2 (COVID-19) in the placebo group. Six
participants reported AEs resulting in study treatment discontinuation: 1 (urticaria) in the
Ad26.COV2.S groups and 5 (COVID-19 infection/pneumonia) in the placebo group.

During the entire study (FAS), up to the cutoff date of 25 June 2021, 5 participants in the
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Ad26.COV2.S group and 10 participants in the placebo group discontinued the study due to an AE (one
event occurred after unblinding). Two events were considered related: 1 in the Ad26.COV2.S group
(Grade 3 AE of urticaria reported 6 days post-dose 1) and 1 in the placebo group (Grade 1 AE of
ventricular extrasystoles reported 27 days post-dose 1). Thirty AEs leading to treatment
discontinuation were reported in 28 participants in the Ad26.COV2.S group, of which 2 events Were
reported after unblinding. In the placebo group, 44 AEs leading to treatment discontinuatio

reported in 35 participants, of which 3 events were reported after unblinding. Ten events i
Ad26.COV2.S group that led to study treatment discontinuation were considered related

{\
5.8.2.8. AESIs O

Thrombosis with thrombocytopenia syndrome (TTS) is a recognised adverseNdrugwsweaction (frequency
very rare) in the product information of Ad26.COV2.S following the assess t of a safety signal from
post-marketing data. TTS was considered an AESI and is closely monitg all available sources,
including clinical studies. A thrombotic event or thrombocytopenia (defi as platelet count below
150,000/pL [Brighton 2021]) alone was considered a suspected AE{for further investigation.

In the double-blind phase of the COV3009, at least 1 suspect (thrombotic event or
thrombocytopenia) was reported for 18 (0.1%) participants i d26.COV2.S group (13 participants
after the first dose and 5 participants after the booster do cond dose)) and 22 (0.1%)

participants in the placebo group. The majority were thQ’ embolic events, reported for 14 (0.1%)
participants in the Ad26.COV2.S group and 18 (0.1% cipants in the placebo group.
Thrombocytopenia was reported as a suspected A for 4 (<0.1%) participants in the Ad26.COV2.S
group and 5 (<0.1%) participants in the placebo @p.

Additional detail on possible TTS cases is provided below:

In the placebo group: (J

- a 50-59 year-old subject had Ce Q/ascular accident and hemiparesis on Day 36. The case met
the PRAC criteria of a possible %~ of TTS and was considered as not related to the blinded study

vaccine.

- a 60-69 year-old subjec ageep vein thrombosis on Day 27 (double-blind phase) and
subsequently puImoanbolism on Day 29 (open-label phase) in combination with
thrombocytopenia, The e met the PRAC criteria of a possible case of TTS and was considered as
not related to th ed study vaccine.

- a50-59 year- I%ject who developed myocardial infarction and peripheral artery thrombosis 68
and 78 daysNrespectively, after the first vaccination (criteria not meet according to PRAC criteria

and consi N as not related to the blinded study vaccine).
L 4
. 2.S group:

In the Ab
- D n thrombosis in combination with thrombocytopenia was reported for 1 participant in the
OV2.S group 100 days post-vaccination 1 (60-69 year-old subject). This participant was
linded before the event and is therefore counted in the open-label phase. The case met the
RAC criteria of a possible case of TTS, and was considered as related to study vaccine by
Investigator.

- Subject was a 60-69 year-old who developed myocardial infarction (fatal). The serious event of
myocardial infarction occurred 175 days after the first vaccination and 118 days after the second
vaccination. Non serious thrombocytopenia was reported. The case met the PRAC criteria of a
possible case of TTS, and the Investigator considered the event of myocardial infarction not related
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to the blinded study vaccine (in particular because of the too long time-to-onset).

During the double-blind phase, numerical imbalances were observed for the following adverse events
of interest: rash (35 [0.2%] participants in the Ad26.COV2.S group versus 22 [0.1%] participants in
the placebo group), urticaria (16 [0.1%] participants in the Ad26.COV2.S group versus 7 [<O.b

participants in the placebo group), tinnitus (9 [0.1%] participants in the Ad26.COV2.S grou@
[<0.1%] participants in the placebo group), and Bell’s Palsy (2 [<0.1%] participants in %‘3

us 5

Ad26.COV2.S group versus 0 participants in the placebo group). No notable numerical’ nce
between the Ad26.COV2.S group and placebo group was observed for facial paralysi ﬂversus 2
cases). Two of the 3 facial paralysis cases in the Ad26.COV2.S group were Bell’s p@ which both
occurred after the first dose. The third case was facial paresis, which occurre% ooster dose

(second dose). &

No trends for numerical imbalances were observed for convulsions/seiz er vein thrombosis,

pulmonary embolism, myocarditis, or pericarditis. No cases of GBS, capi leak syndrome (CLS), or
encephalitis were reported during the double-blind phase. In the d le-blind phase, arterial embolic
and thrombotic events were reported for fewer participants in th .COV2.S group than placebo

group (6 versus 9).

TTS, venous thromboembolism, rash, and urticaria, and tigni ?e recognized ADRs in the SmPC.
Bell’s palsy, acute aseptic arthritis and non-haemorrhag; ke are AESIs in the RMP and are being
closely monitored.

During the double-blind phase, the reporting rate rthritis in the Ad26.COV2.S group was higher
compared to the placebo group (38 [0.2%] vs@ﬂ.l%] cases). The majority of the events occurred
post-dose 1 (24 [0.2%] versus 12 [0.1%] cases%n the 28-day period post-dose 1); fewer events were
observed in the 28-day period post-dose <0.1%] versus 5 [0.1%] cases). The events reported in
the category of arthritis in the Ad26.C .9group included arthritis, osteoarthritis, periarthritis, gout,
spinal osteoarthritis, gouty arthritis, @Iigoarthritis. During the double-blind phase, SAEs in the
category of arthritis were reporte participants in the study (2 in the Ad26.COV2.S group and 2
in the placebo group), all of whj e considered not to be related to vaccination. In the
Ad26.COV2.S group, SAEs of chomioclavicular osteoarthritis and worsening osteoarthritis were
reported for 1 participant &6 and 50 days, respectively, after the first dose. In the placebo group,
2 participants had SAEs onening osteoarthritis. Two nonserious AEs in the category of arthritis
were considered relatéd to vaccination: gout flare reported 8 days after the first vaccination and
oligoarthritis report days after the first vaccination, both of which were reported for participants
in the Ad26.COV2s up. In study COV3001, these imbalances were not observed (reported for 40
[0.2%] particﬂ)g‘ in the Ad26.COV2.S groups compared to 42 [0.2%] in the placebo group during
the doublg-b nd phase) and post-marketing monitoring did not raise any safety signal or concern for

arthritis. \

The n@ty of participants with these events had previous history of Arthritis or osteoarthritis. The

erical difference was in gout and gouty arthritis with 8 events in the Ad26.COV2.S group and
vent in Placebo. All participants except one participant in the Ad26.COV2.S group had medical
history of Gout or predisposing factors. There were 8 participants with AEs of periarthritis, 6 in the
Ad26.COV2.S group and 2 in the placebo group, most with a history of such events. All events in the
Ad26.COV2.S group involved shoulder and one involved wrist. For immune mediated arthritis, there
was one event in the placebo group (Psoriatic Arthropathy).

m
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Since launch till 24 August 2021, 243 cases reporting acute aseptic arthritis from post-marketing
sources were identified. These 243 cases reported 250 events of interest (61 serious, 189 non-serious)
and the most frequently reported country of origin was the Republic of Korea (n=124). Of the 243
cases, 125 concerned males, 106 females, and 12 had no sex reported. The age range was 19 to 84
years. The most commonly reported preferred terms (n=2) included arthritis (n=173), rheumgtgid
arthritis (n=27), gout (n=12), periarthritis (n=10), 4 each of osteoarthritis and spinal osteo is, 3
each of temporomandibular joint syndrome, facet joint syndrome, Still's disease, and 2 eac@acute
aseptic arthritis, polyarthritis, and rheumatic disorder. The mean and median time to on@/as 6.4
days and 2 days, respectively. Where reported (n=118), the outcomes were reporteqﬁ\osot resolved
(n=62), resolved (n=38), resolving (n=17), and resolved with sequelae (n=1). A /E analysis
for the US and EU and the sensitivity analysis showed an O/E ratio of <1 in the EU for both age
groups. A restricted O/E analysis was not required.

X

In conclusion, although a numerical imbalance has been observed in COV@ this finding was not
replicated in the other large phase 3 study COV3001. No signal has bee@entiﬁed from post-
marketing experience

During the double-blind phase, hemorrhagic disorders reported a)low percentage of participants in
the Ad26.COV2.S group and the placebo group (55 [0.4%] v 9 [0.2%], respectively). This was
also observed between the Ad26.COV2.S group and placeb, in the 28 days post-dose reporting
period (24 [0.2%] versus 14 [0.1%] cases post-dose 1@ [0.2%] versus 7 [0.1%] cases post-

dose 2). This included 6 [<0.1%] SAEs in the Ad26. group: cerebral haemorrhage, worsening
of haemorrhagic ovarian cyst, haemothorax, upper gastrointestinal bleed and urethral bleeding, which
were considered not related to vaccination, and a ted event of hemoptysis which occurred 66 days
post dose 1. In the placebo group, 2 [<0.1%] f gastrointestinal haemorrhage and lower
gastrointestinal bleed were reported, both of which were considered not related to vaccination. When
considering the 28 days post-dose reportipg period, SAEs of hemorrhagic disorders were reported for 1
(<0.1%; worsening of haemorrhagic ovdrian cyst) versus 1 (<0.1%; lower gastrointestinal bleed)
participants after the first dose and 2 .1%; urethral bleeding and cerebral haemorrhage) versus 0
participants post-booster dose (se se) in the Ad26.COV2.S group versus the placebo group. At
the high-level term, the numerica@alances let to the assessment in more depths of the events at
the system organ class level. arding events related to trauma, injury, or injection site AEs, no
imbalances were seen for an{asystem organ class within the 28 days post each dose. Injury was
reported in 13 participantQhe Ad26.COV2.S group compared to 4 in the placebo group. This
imbalance is mainly %r; bywcontusion due to injury (9 versus 2), none were injection site related.
Platelet counts are available for these hemorrhagic events as there were no safety laboratory
samples collected 'my COV3009. In study COV3001, this imbalance was not observed for the
Ad26.COV2.S gr ersus the placebo group in COV3001 for the primary analysis (22 [0.1%] versus
25 [0.1%]) O@ analysis (48 [0.2%] versus 77 [0.4%]) of the double-blind phase.

0\
5.9. S@/ DMID 21-0012

<@
% Methods

This is an is an ongoing Phase 1/2 Study of Delayed Heterologous SARS-CoV-2 Vaccine Dosing (Boost)
after Receipt of EUA Vaccines (conducted by NIH/NIAID in the US).

The MAH submitted the Safety Monitoring Committee report (SMCR), where only data from Groups 4E,
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5E and 6E of Cohort 1 are presented (data cut-off date: 24 September 2021): homologous or
heterologous booster vaccination with Ad26.COV2.S 5x1010 vp at least 12 weeks after primary
vaccination with an approved mRNA COVID-19 vaccine regimen (2 doses of Moderna-mRNA-1273 or
Pfizer/BioNTech-BNT162b2) or Ad26.COV2.S 5x10%0 vp.

Persons who have previously received COVID-19 vaccine under EUA dosing guidelines, co
their regimen at least 12 weeks prior to enrolment, were recruited in cohort 1. Each p@r nt in
Cohort 1 is followed for approximately 1 year and is expected to complete 7 visits. {\

All the data discussed here has been collected under Versions 2.0-4.0 of the protocol (not su?@d)

A total of 150 participants have been enrolled into Groups 4E to 6E of Cohort 1, aI@eiving the
Janssen Ad26.COV2.S booster vaccination at the 5x10%° vp dose level: 50 participants in Group 4E
(EUA Dosed Janssen Ad26.COV2.S), 49 participants in Group 5E (EUA Dos erna mRNA-1237)
and 51 participants in Group 6E (EUA Dosed Pfizer/BioNTech BNT162b2)4AI%50 enrolled participants
received the study delayed boost vaccination, all 150 participants have@amed in the study and no
discontinuations have been reported. All participants had completed the Day 14 visit and 148 (98.7%)
had completed the Day 29 visit (after booster vaccination). No parti€ipants in these groups have yet
reached Day 91 or later visits.

The mean delay between the last primary dose and Jansse @r vaccination was 17.7 weeks after
Janssen primary vaccination, 19.3 weeks after second dof f Moderna and 20.6 weeks after the

second dose of Pfizer. \

5.9.2. Results O

<

5.9.2.1. Demographic and baseline cwalcteristics

Of the 150 enrolled participants, most %) were white and 56.0% were male. Half (50.0%) of the
participants were between 18- an rs of age, and half (50.0%) were at least 56 years of age
with a median age of 55.0 years ( 20-77). The median BMI was 26.9 kg/m? (range 17.0-46.5

kg/m2). O

Overall, these characteristi re similar in each group. However, there were more male in group 5E
(67.3%) vs. group 6E (54 @ vs. group 4E (46%). And there were more Asian in groups 5E (10.2%)

and 6E (11.8%) vs. g$ou\p 4EN6%).

*

\

The most fr, tIy reported solicited local AE was pain and/or tenderness reported in 108 (72.0%)
partmpab h similar frequencies in each group: 37 (74%) in group 4E, 35 (71.4%) in 5E, and 36
(70 6% E. Erythema/redness (11.3%) and induration/swelling (10.7%) were reported slightly less
|n group 5E compared to 4E and 6E: 2 (4.1%) and 2 (4.1%), respectively, in 5E; 7 (14%)
18%) in 4E; 8 (15.7%) and 5 (9.8%) in 6E.

5.9.2.2. SoIicitQACs

All were Grade 1 or 2 in severity, except for 1 local solicited event of Grade 3 pain and/or tenderness
reported on Day 3 in group 5E. No Grade 4 events were reported.

All solicited systemic AE were less frequently reported in group 4E compared to groups 5E and 6E (in
particular chills and fever).
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The most frequently reported solicited systemic AE were malaise and/or fatigue reported in 107
(71.3%) participants: 31 (62%) in group 4E, 38 (77.6%) in 5E, and 38 (74.5%) in 6E. Myalgia were
reported in 88 (58.7%) participants: 25 (50%) in group 4E, 32 (65.3%) in 5E, and 31 (60.8%) in 6E.
Headache were reported in 72 (48%) participants: 24 (48%) in group 4E, 25 (51%) in 5E, and 23
(45.1%) in 6E. Chills were reported in 49 (32.7%) participants: 9 (18%) in group 4E, 23 (46. in
5E, and 17 (33.3%) in 6E. Arthralgia were reported in 47 (31.3%) participants: 10 (20%) i 4E,
17 (34.7%) in 5E, and 19 (37.3%) in 6E. Nausea were reported in 31 (20.7%) participants 8%)
in group 4E, 12 (24.5%) in 5E, and 10 (19.6%) in 6E. Fever were reported in 30 (20% @icipants: 3

(6%) in group 4E, 16 (32.7%) in 5E, and 11 (21.6%) in 6E. {

Most solicited systemic AEs were Grade 1 or 2 in severity. There were no = gra licited systemic
AEs in group 4E. In group 5E, there were 3 severe malaise and/or fatigue, 3 sé4ere*myalgia, 4 severe
headache, 3 severe nausea, 3 severe chills, 1 severe arthralgia and 3 sever, r. In group 6E, there
were 1 severe malaise and/or fatigue, 2 severe myalgia, 1 severe headachg, I*severe nausea, 2

severe chills, 2 severe arthralgia and 1 severe fever. No Grade 4 event@;e reported.

5.9.2.3. Unsolicited AEs é

In Group 4E, 18 participants (36%) reported 32 unsolicited AE%rade 1). In group 5E, 15 participants
(30.6%) reported 29 unsolicited AEs (22 grade 1, 4 grade rade 3 and 1 grade 4). In Group 6E, 20
participants (39.2%) reported 38 AEs (31 grade 1, 5 gr@ and 2 grade 3).

of which were Grade 1 or 2 in severity. The numbe d percentage) of participants reporting unsolicited
AEs, of any severity grade, that were deeme@ted to the study product was 3/50 (6.0%) in Group
4E (contusion, back pain, and dizziness),,7/49%(14.3%) in Group 5E (lymphadenopathy, diarrhoea,
vomiting, axillary pain, fatigue, feeling al, swelling, memory impairment, migraine, insomnia,
stress oropharyngeal pain) and 8/51 ( %) in Group 6E (lymphadenopathy, 2 feeling abnormal,
injection site bruising, injection si @on, gout, 2 dizziness, 2 insomnia, oropharyngeal pain).

A total of 18 (12.0%) participants reported 1 or mfe unsolicited AEs related to study vaccination, most

For 3 (2.0%) participants (2 in 5E and 1 in Group 6E), 4 related AEs of Grade 3 were reported
(vomiting, fatigue/feeling ab{ , and insomnia). No related Grade 4 events were reported.

No deaths were reportedQ;roup 5E, 1 SAE of Grade 4 acute cholecystitis was reported on Day 25
(Atmar 2021). The evﬁ%was considered not related to the study vaccine and was reported as resolved.
In the same group, e 3 event of vomiting was considered related to Ad26.COV2.S. The event was

not reported as a and resolved after 2 days.
L 4

N

5.9.2.4. AEs,leading to discontinuation

No AE g to early termination of the study and no discontinuations have been reported in either

5.9.2.5. AESIs

In group 5E, 1 AESI has been reported: Grade 3 event of vomiting, related to Ad26.COV2.S. The event
was not reported as an SAE and resolved after 2 days.
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5.10. Discussion

The main safety data are from the double-blind phase of the phase 3 study COV3009: 8,655 subjects
were vaccinated with 2 doses of Ad26.COV2.S 5x101° vp with 2-month interval (FAS); the safety subset
includes 1,559 participants in the Ad26.COV2.S group for dose 2.

a primary dose and a booster dose (second dose) of Ad26.COV2.S at the 5x1010 vp level: 418
subjects with a 2-month interval across studies COV1001, COV1002, and COV29<1; 28 with a 3-
month interval across studies COV1001 and COV2001; 19 with a 6-month intervatin“study COV1001
(and an estimated 159 participants with a 6-month or longer interval in stud 008 - dose-level

blinded data). &

Finally, across studies COV1001 and COV1002, 235 participants reca@z doses of 1x10'! vp
Ad26.COV2.S with a 2- or 3-month interval. Furthermore, 74 particip@received a primary dose of
5x1010 vp Ad26.COV2.S followed by 1.25x101% vp Ad26.COV2.S bogster dose (second dose) 6 months
later in COV2001. (

Supportive data: There were also additional data from the early phase studies for particiEa eceived

2 doses of Ad26.COV2.S 5x101° vp or placebo with a interval. At the data cut-off for this
analysis (25 June 2021), 71.2% and 28.4% of participant§_had completed 2 months of follow-up after
the first and booster dose (second dose) vaccination@spectively. In the FAS, the overall median
exposure time in the Ad26.COV2.S group was: 71d aft 1st vaccination and 38d after 2d vaccination.
In the safety subset (double-blind phase), after 1st dose, the median follow-up is 72 days for all
subjects (in Ad26.COV2.S and placebo groups). the 2nd dose, the median follow-up is 40 days for
all subjects (in both groups).

In the double-blind phase of COV3009, participants were rc@ized in a 1:1 ratio to receive either

Summaries of solicited and unsolicited re based on the Safety subset: 3,016 subjects in the
Ad26.COV2.S group and 3,052 in the placeho group for dose 1; 1,559 participants in the Ad26.COV2.S
group and 1,425 participants in the placebo group for dose 2.

From the day of vaccination until @s after each vaccination, the overall frequencies of local solicited
AEs were similar post-dose 1 ar@s -dose 2 (mainly driven by vaccination site pain), and lower in older
adults (60 years or older) co( d to younger adults (18-59 years) (in both Ad26.COV2.S and placebo

groups). Q
From the day of vac@ipation®until 7 days after each vaccination, overall, the frequencies of systemic
solicited AEs were X/ higher post-dose 1 versus post-dose 2 (for the most frequently reported
solicited systemi atigue, headache, and myalgia; and also for nausea and pyrexia), and lower in
older adults (6 @s or older) compared to younger adults (18-59 years) (in both groups). In the
Ad26.COV2.S€rZ p, in younger adults, the frequencies of systemic solicited AEs were higher post-dose
1 versu%& se 2; while these frequencies were similar post-dose 1 versus post-dose 2 in older
adults.

Fr @Iay of vaccination until 28 days after each vaccination, the frequencies for unsolicited AEs (all

se considered related) were slightly higher post-dose 1 versus post-dose 2 (in both Ad26.COV2.S
anthplacebo groups). The most frequently reported unsolicited AEs that were not recorded as solicited
AEs were chills and arthralgia (both recognized ADRs in the SmPC of Ad26.COV2.S).

In the double-blind phase, overall, both in the active treatment arm and in the placebo arm, less adverse
events (solicited and unsolicited) are reported after the booster dose (second dose). However,
underreporting of adverse events post-dose 2 is unlikely as this trend is also observed in other clinical
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trials.

Summaries of deaths, SAEs, MAAEs, and AESIs are based on the FAS (from the day of first vaccination
until the end of the study): 15,708 in the Ad26.COV2.S group and 15,592 in the placebo group at dose
1; 8,655 subjects in the Ad26.COV2.S group and 8,096 in the placebo group at dose 2. Daring the
double-blind phase, 17 fatal AEs were reported: 4 in the Ad26.COV2.S group (2 after dose 1 fter
dose 2; all considered as not related to vaccine) and 13 in the placebo group. @

SAEs (including COVID-19 associated events) were reported for 104 participants in ¢h 6.COV2.S
group (0.7%) and 136 participants in the placebo group (0.9%). No increase in the aNency of SAEs
was observed post-booster dose (second dose) compared with post-dose 1 (in Kroups). Eleven
participants experienced a total of 13 SAEs that were considered related: rticipants in the
Ad26.COV2.S (0.1%) and 3 participants in the placebo group (<0.1%). In the "COV2.S group after
the first dose, the related SAEs were pyrexia, pericarditis, allergy to va and hemoptysis in 1
participant each, and injection site swelling, vertigo, and myocardial negro marker increased in 1
participant. Related SAEs after the blinded booster dose were facial p , pulmonary embolism, and
cerebrovascular accident in 1 participant each. g

No increase was observed post-booster dose (second dose) con‘@ with post-dose 1 for MAAEs and

AEIs (including AESIs thrombotic event and/or thrombocytop

Finally, more participants in the Ad26.COV2.S group rep use of medication as compared to
placebo (20.4% versus 7.6%). The reported use of iégtion was mainly driven in the context of
treatment of solicited symptoms. The use of medicat@similar after the booster dose (second dose)
compared to the first dose in both groups.

Across studies COV1001, COV1002, and COV®1, overall, with 2, 3 or 6 months interval between
the 2 doses of Ad26.COV2.S 5x10%0 vp, the freguéncies of local (mainly driven by vaccination site pain)
and systemic solicited AEs were similar ogslightly higher post-dose 1 compared to post-dose 2.

The frequency of solicited AEs = grade (v?s very low, and the majority of the solicited systemic AEs
were considered related to the use of the,study vaccine as per investigator assessment. The majority of
unsolicited AE assessed as related cination are recognized ADR in the SmPC.

Overall, the intake of concomi medication was similar or higher post-dose 1 compared to post-
booster dose (second dose LQ -antigen presentation).

A trend towards an incre in the frequency solicited AEs (local and systemic) was observed with
increasing vaccine doses, (vaccinations with 1.25.101%vp, 2.5.101%vp, 5.10%vp or 1.10! vp - 2 months
apart) (post-dose 1@)ost—dose 2), together with an increase of the intake of concomitant medication.

(.4

A trend towa?@ecrease in the frequency and severity of solicited AEs with increasing age of
participants Was pbserved post-dose 1 and post-dose 2 Ad26.COV2.S administration (18-30 year-of-age

vs. 31-45WSNg6-55 vs. 265 years).

Th f@ncy of unsolicited AEs was overall similar or slightly higher after the 15t compared to the 2"
0

In the dedicated booster study COV2008, preliminary dose level-blinded safety data are available
from a total of 370 participants (including 7-day reactogenicity data from 244 participants), who have
received an Ad26.COV2.S booster dose (second dose) (5X 1010 vp, 2.5X10%° vp, or 1X10%0 vp) =6
months after primary single-dose Ad26.COV2.S (5x10%% vp) vaccination (i.e. in COV3001). Dose level-
blinded reactogenicity data are also available from 161 participants (including 7-day reactogenicity data
from 76 participants) who have received an Ad26.COV2.S booster dose (second dose) (5x101° vp, 2.5
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X1010 vp, or 1X101° vp) =6 months after primary (2-dose) administration of Pfizer's BNT162b2.
However, these data are preliminary and not all participants had completed the 28-day post-vaccination
reporting period at the time of the data extraction, and these data are subject to change in further
analyses.

Clinical data from DMID 21-0012 study, cohort 1, groups 4E, 5E and 6E were also Qted:
homologous or heterologous booster vaccination with Ad26.COV2.S 5x1010 vp at le weeks
after primary vaccination with an approved mRNA COVID-19 vaccine regimen (2 dps Moderna-
mMRNA-1273 or Pfizer/BioNTech-BNT162b2) or 1 dose of Ad26.COV2.S 5x10%° vp. Da X fter booster
vaccination has been reached by most of them, but none have reached day 91. B &e of the limited
number of subjects in each group (£50), conclusion should not be considered a Q

frequencies in each group. Erythema/redness and induration/swellingaw reported slightly less
frequently in group 5E (dosed Moderna / boost Janssen) compared to 45@;ed Janssen/ boost Janssen)
and 6E (dosed Pfizer/ boost Janssen).

The most frequently reported solicited local AE (pain and/or tendernessf*@ reported with similar

All solicited systemic AE were less frequently reported in gro (dosed Janssen/ boost Janssen)
compared to groups 5E (dosed Moderna / boost Janssen) (dosed Pfizer/ boost Janssen); in
particular chills and fever (but also malaise and/or fatigue, id, headache, arthralgia; and nausea).

Overall, unsolicited AEs were reported with similar fj ec@:ies in the 3 groups; however, in group 4E,
they were all grade 1 (and there were some grade\@nd 4 unsolicited AEs in groups 5E and 6E).
Moreover, unsolicited AEs related to study vac@tion were reported less frequently in group 4E
compared to groups 5E and 6E.

Of note, in Munro et al. 2021, participa primed with Pfizer/Pfizer reported more frequent local and
systemic reactions after receiving MOde& urevac, Vaxzevria, and Janssen vaccine as a third dose,
compared with other vaccines and con rticipants receiving mRNA vaccines or Janssen vaccine after
Vaxzevria/Vaxzevria also showed d systemic and local adverse events. (Munro et al. Safety and
immunogenicity of seven COVID-bccines as a third dose (booster) following two doses of ChAdOx1
nCov-19 or BNT162b2 in the U V-BOOST): a blinded, multicentre, randomised, controlled, phase 2
trial. Lancet December 2021

Finally, updated safe cIinQ data has also been submitted for the main study COV3001 assessed
for the initial condlxl MA after 1 dose of Ad26.COV2.S 5x101° vp (data cutoff: 9 July 2021, instead
of initially 22 Janua(bZl). The results from the safety and reactogenicity analyses showed that the
5x1010 vp doge %ef Ad26.COV2.S administered as a 1-dose regimen had an acceptable safety and
reactogenicit with no significant safety issues identified versus the initial assessment at time of
conditionat general, a lower reactogenicity was observed for the older adults compared with the
younger

Ri @'S

ent study demonstrates that chimpanzee adenovirus Y25 (ChAdOx1), human adenovirus type 26
(HAdV-D26), and human adenovirus type 5 (HAdV-C5) deployed as vaccination vectors versus SARS-
CoV-2 bind to platelet factor 4 (PF4), a protein implicated in the pathogenesis of HIT (heparin-induced
thrombocytopenia) (Baker AT et al. ChAdOx1 interacts with CAR and PF4 with implications for thrombosis
with thrombocytopenia syndrome. Sci Adv. 2021 Dec 3;7(49)).

For the Janssen COVID-19 vaccine, the estimated reporting rate of TTS in the US is 3.3 per million doses
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(assumption that all are after first dose) (CDC, 54 confirmed reports, exposure of 16.4 million,
24/11/2021) and in Germany 6.3 per million doses (PEI, 20 reports, exposure 3.1 million, 26/10/2021)

Ref: CDC: https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/adverse-events.html

PEI:https://www.pei.de/SharedDocs/Downloads/DE/newsroom/dossiers/sicherheitsberichte/sicherheits
bericht-27-12-20-bis-30-09-21.pdf?__blob=publicationFile&v=9

Upon request, the MAH has provided an update of the TTS cases at the DLP of 04 Octob . A total
of 78,047 adult participants had been included in the extended adult pooling, of NAIC ,177 have
received 2 doses of Ad26.COV2.S 5x101° vp (irrespective of interval between doses;%blmded data).

Among the 213 participants with at least 1 event in the SMQ Embolic and thro Qvents, 30 events
in 22 participants were identified as Qualified for Assessment TTS events,Baset on platelet count
measurements below normal range or with reported thrombocytopenia known actual platelet
levels. Of the 30 Qualified for Assessment TTS events, 21 events in 15ypaRticipants met confirmed,
probable, or possible PRAC requested definition (Table 18). Of these Z@Wts, 1 event (Ad26.COV2.S;
COV3001) was reported with a positive anti-PF4 status (confirmed using PRAC requested definition), and
the outcome was fatal for 2 events (Ad26.COV2.S; COV1002, CO\@ ) (possible using PRAC requested

definition).

Table 18: Clinical Trial Qualified for Assessment TTS Events, Categorized by PRAC Requested Causality
Categories and by Vaccine Received Prior to AE Ons@o 04 October 2021

PRAC requested criteria 4d26.COV2.S H&hu‘ Cross- Total
* i " vaccinated
Total Qualified for
Assess.?nent TT5 events 11 (\\{j’ 5 =
Confirmed, probable, possible 8 N 3 2
Confirmed 1 i 0 1
Probable 0 é 0 0 0
Poszzible 7 10 3 20
Unlikely )o 1 0 3
Criteria not met 3 2 i
¥ Excludmg events that coourred aftar date of regenass ancther COVID-19 vaccme.
% (Opa additionzl participant experi slent ischaproic sttack™ after receiving other vaccinztion cutside of the trial
{4d26.COV2.S vaccine, 3 Decerber m outside of the trial, 13 January 2021; AE start data, 22 January 2021). Low

platalet value was reportad m mbium&iﬂ: tha AE and meets PEAC requested cnitena of “poszibla™

Of the 21 Qualified for Asse ent TTS events meeting confirmed, probable, or possible PRAC requested
definition, 8 were in %\AdZG.COVZ.S group, 10 in the Placebo group, and 3 in the cross-vaccinated
group, in which p ants in the initially randomized Placebo group received Ad26.COV2.S at
unblinding/cro’ss or were enrolled into study at open-label phase (ie, received Ad26.COV2.S). Of
these 8 even rted in 7 participants receiving Ad26.COV2.S, the time to onset of symptoms was
between 21 @48 days following last vaccination. One participant was SARS-CoV-2 positive. Of the
10 eventghgeported in 6 participants in the Placebo group, the time to onset was between 12 and 124
days fi g last vaccination. None of these participants were SARS-CoV-2 positive. The 3 events

r& 2 participants after cross-vaccination had a time to onset of 90 to 94 days following crossover
ion. None of the participants were SARS-CoV-2 positive.

re

Upon request, details were provided:

In study COV1002: 1 participant in the Ad26.COV2.S group experienced a TTS 123 days post dose 2 and
using PRAC criteria, was assessed as possible TTS.

In study COV3001: In the Ad26.COV2.S group, 8 AEs were reported for 7 participants. Out of those, 1
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was assessed as confirmed (post dose 1) and 4 were assessed possible TTS (post dose 1 Ad26.C0OV2.S).
In the placebo group, 8 AEs were reported for 6 participants. Out of those, 5 were assessed as possible
TTS (post dose 1 of placebo). In the open-label cross-over group, 5 AEs were reported for 4 participants.
Out of those, 3 were assessed as possible TTS (post dose 1 of open-label cross-over vaccination).

In study COV3009: In the Ad26.COV2.S group, 2 AEs were reported for 2 participants and were@ssed
as possible TTS. Both events occurred during the open-label phase of the study. In the pl group,
6 AEs were reported for 3 participants. Out of those, 5 were assessed as possible. No ey, TTS has
been reported for the open-label cross-over vaccination. '{\

Therefore, across all submitted clinical studies, only 2 events happened a&%g/accinations with
Ad26.COV2.S vaccine, both cases were assessed as “possible TTS” accor PRAC definition, but
none of the cases was considered as causally associated with study vaccigation by investigator (in
particular because of the too long time-to-onset):

reported an acute myocardial infarction 123 days after booster dose (second dose) of
Ad26.COV2.S 1x10'! vp. Platelet count at time of the eve as 11.9x10%. AntiPF4 testing was
performed during the study at sample collection timepome and post vaccination, results are
considered negative. Anti PF4 testing was not perform time of the event. The event had a

- One case happened in study COV1002 in Japan. This wasgti ant of 70-79 years old that
h

fatal outcome.

- The other case was reported in study COV3009: F@event of myocardial infarction was reported
for 1 participant in the Ad26.COV2.S 5x101° vhup 118 days post-vaccination 2. Non serious
thrombocytopenia was reported (60-69 year- ubject).

Currently the booster dose (second dose) of -19 vaccine Janssen is approved only in the US.

Based on the review of the CDC website on 05 Bgecember 2021, an estimated 669,631 doses of COVID-

19 vaccine Janssen have been identified ave been administered as a booster dose (second dose) in

the US, and 591,878 individuals have received COVID-19 vaccine Janssen for both primary vaccination

and booster dose (second dose). No ca of TTS after the booster dose (second dose) of the COVID-19
vaccine Janssen vaccine have bee ted in the post-marketing data.

Finally, to specifically addressQ potential effect of a booster dose (second dose) versus primary
vaccine, the MAH has provitﬁ omparison of acute phase proteins after the first, second and third
dose in a non-clinical repe toxicity study, driven by the hypothesis that the level of innate immune
responses might be a precﬁsing factor for TTS. Fibrinogen and C-reactive protein appeared as largely

similar after any dose.\

Based on EEA e @ data for Vaxzevria, the estimated incidence rate of TTS is 12.8 per million
following the fi sﬁg and 0.6 per million following the second dose (Article 5(3) Assessment report;
EMA/530434@§).

L 4
Ref:http Nw. ema.europa.eu/en/documents/referral/use-vaxzevria-prevent-covid-19-article-53-
proced al-assessment-report_en.pdf

Si 7 lower rate is also estimated from international data e.g. in UK 15.2 vs 2.0 per million doses,
ctively for the first and second doses (MHRA).

Therefore, although the submitted data are limited with the booster dose (second dose) of COVID-19
vaccine Janssen, overall data (non-clinical, clinical, post-marketing data in US and Vaxzevria data) do
not suggest an increase in frequency of TTS after the administration of a booster dose of vaccination
compared to a single one.
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In conclusion, the reactogenicity of the homologous booster dose (second dose) of Ad26.COV2.S
5x10%0 vp (at least after 2-month after the 1t one) is consistent with the reactogenicity reported after
administration of the first dose. No new unexpected safety concerns have been observed after the
booster dose (second dose). Two possible cases of TTS were observed after a COVID-19 vaccine Janssen
booster dose (second dose) (1 with 5x10!° vp dose, the other with 1x10!! vp dose, both fabnone
considered as causality associated with study vaccine). However, after the 2" dose, the sub data
are limited in terms of the duration of follow up and number of vaccines included in the s@’s which
does not allow any firm conclusions regarding the occurrence of uncommon or very rar /SAEs and
AEIs/AESIs (<1/10000) after the 2" dose (such as TTS, GBS and CLS). Moreover, the er of patients
with vaccination interval > 2 months is extremely low (unblinded data available f § 147 vaccinees
with 2 doses of Ad26.COV2.S 5x101°vp). (G

Following the COVID-19 Vaccine Janssen heterologous booster (after an ved mRNA COVID-19
vaccine regimen: 2 doses Spikevax or Comirnaty), the solicited adverse sgaction profile was similar to
that following a COVID-19 Vaccine Janssen primary vaccination or horr%ous booster dose. However,
because of the very limited number of subjects in each group (i50),(onc ion should not be considered
as final.

The safety profile of COVID-19 Vaccine Janssen will continue %closely monitored.

6. Real World Data and Vaccine I@ tiveness

Introduction

At time of initial conditional MA, vaccine effic Q 66.9% (Adjusted 95% CI: 59.03; 73.40) over a
median follow-up time of 58.0 days for the %\/ention of symptomatic ‘moderate to severe/critical’
COVID-19 with an onset beyond Day 14,4g8hd 66.1% (Adjusted 95% CI: 55.01; 74.80) over the same
period with an onset beyond Day 28, in deronegative adults =18 years who received one dose of 5x1010
vp, vaccine. For Severe COVID-19, VE 6.7% (Adjusted 95% CI: 54.56; 89.0) with an onset beyond
Day 14 and 85.4% (Adjusted 959 .15; 96.9) with an onset beyond Day 28 over a median follow
up of 58 days, in SARS-COV-2 se ative subjects. Of the 14 vs. 60 severe cases with onset at least
14 days after vaccination in t@\dZG.COVZ.S group vs. placebo group, 2 vs. 6 were hospitalised.
Subgroup analyses of the prifpary efficacy endpoint showed 82.4% [95% CI: 63.90; 92.38] efficacy in
people =65 years, companJ 64.2% [95% CI: 55.26; 71.61] in participants 18-64 yoa with an onset
beyond Day 14. For ag onset\beyond Day 28, VE was 74.0% [95% CI: 34.40; 91.35] and 65.1% [95%
CI: 52.91; 74.45] in age groups, respectively.

Vaccine efficacy ﬁ% s was evaluated in different countries: Brazil; South Africa; and the United States.
Lower vaccine’eq cy against COVID-19 was noted in 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
after va '%n) compared to the other regions. However for severe COVID-19, VE was consistently
high, in g in South Africa with onset at least 14 days after vaccination (73.1% [95% CI: 40.03;
89.36( fompared to 78.0% [95% CI: 33.13; 94.58] in the US and 89.1% [95% CI: 17.0; 98.0] in Brazil).

h evaluated at least 28 days after vaccination, VE point estimates were above 81.7% and
C arable in all countries.

Of all sequenced samples, in the United States, 96.4% of strains were identified as the Wuhan-H1 variant
D614G; in South Africa, 94.5% of strains were identified as the 20H/501Y.V2 variant (B.1.351 lineage);
in Brazil, 69.4% of strains were identified to be a variant of the P.2 lineage and 30.6% of strains were
identified as the Wuhan-H1 variant D614G. As there were predominant variants in the USA and South
Africa, VE in those countries are likely to reflect the efficacy against the respectively circulating variants.
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Since the conditional MA in EU and EUA in the US, the Ad26.COV2.S vaccine has been used in national
vaccination campaigns. In Europe, the vaccine has been distributed to 28 countries starting in calendar
week 15 of 2021. The vaccine was never used in Finland, Liechtenstein and Sweden.

studies from the US and EU. A Company-sponsored study in the EU (VAC31518C0OV4004) is @ going,
but no data are currently available. c
2 4

cov4002

COV4002 is a company-sponsored observational longitudinal post-authorization -control study in
the US to assess effectiveness of a single dose of COVID-19 vaccine Janssen vp), with onset 14
days after vaccination, in adults =18 years of age. This study is based on §gen*source medical claims
data available in the Health Verity database of approximately 2.1 million inc% s (422.034 vaccinated;
1.645.397 matched unvaccinated). Interim results are available up days (approximately 6
months) after vaccination, with a median follow up time of 129 day@pproximately 4,5 months).
Participants vaccinated with COVID-19 vaccine Janssen were mafched to unvaccinated participants
based on the same location (3-digit ZIP), age within 4 years, se eneral health status captured in
a comorbidity score. The co-primary objectives of the study @) to estimate the effectiveness of
COVID-19 vaccine Janssen in preventing any asymptom ti@symptomatic COVID-19 and (2) to
estimate the effectiveness of COVID-19 vaccine Jan:@in preventing any COVID-19 related
hospitalization (with diagnosis of COVID-19 or a record@ ection within 21 days before admission)

A limitation of this study is that a significant proportih individuals in the ‘unvaccinated group’ may in
fact be vaccinated but not recorded as vaccinate@)the database due to the absence of an insurance
claim. Vaccine effectiveness (VE) calculations een corrected for this by assuming 40% under-
reporting, calculated based on considering vacﬁion rates in the US reported by CDC and vaccination
rates in the Health Verity database. Howe%he rate of under-reporting is an estimate and remains to

be interpreted cautiously. (J

Corrected VE for any observed C Ibb'is 76% (95% CI:75 - 77) and slightly higher, 81% (95% CI:
78 - 82), for COVID-19 related ho%&zation. Corrected VE is higher in younger individuals (18-64 yoa)
compared to elderly (265 yoa), or any COVID-19 (<65yoa: 78% (95% CI: 77 - 79); 265yoa: 72%
(95% CI: 70 - 74)) and CO -19 related hospitalization (<65 yoa: 85% (95% CI: 83-87); =65 yoa:
74% (95% CI: 70-77)). Hi otection against any SARS-CoV-2 infection as observed in this study is
not in line with most gother ies. Immunocompromised individuals have lower VE for observed COVID-
19 (64%; 59 - 68) co(nﬁbq‘ed to non-immunocompromised individuals (77%; 95% CI: 76 - 78). Similarly,

VE for Covid-19 rel ospitalization was lower in immunocompromised individuals (67%; 95% CI: 57
- 74) than in rlo I unocompromised individuals (82%; 95% CI: 80 - 83).

COVID-19 v ah\sequence data is not available, but a separate analysis of VE was done on data from
the 4 st ‘e\ a high incidence of the Delta variant from June to August 2021, which are Florida
(72%), iana (74%), Arkansas (91%) and Missouri (96%). In these states, VE during the Delta
perio 4% (95% CI: 71-77) for any COVID-19 and 81% (95% CI: 75-86) for COVID-19 related
hoSpitaliZation. During the entire period of the study from March to July, VE in these states was similar,

ctively, 75% (95% CI: 72-78) and 80% (95% CI: 75-85). These results provide evidence that
COVID-19 vaccine Janssen provides similar protection against the Delta variant compared to other
circulating variants.

When evaluating VE over time, starting 14 days after vaccination, data indicates that protection against
any COVID-19 remains sustained up to 183 days (approximately 6 months), with median follow-up of
129 days (approximately 4.5 months). For COVID-19 related hospitalization, VE remains sustained until
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at 130 days (approximately 4.5 months) after vaccination (These data indicate there is no waning of VE
during the limited follow-up period in the study. Similar analysis over a longer period will be needed to
inform on the long-term protection after one dose of the vaccine.

during those months, both for COVID-19 and COVID-19 related hospitalization. In the 4 states high
incidence of the Delta variant from June to August 2021, there is a trend for a small red in VE
against any COVID-19 in the months July and August, although not significant. For CO related
hospitalizations, VE remains similar as before in these states during the high Delta‘ingi ce period.
These data indicate that one dose of COVID-19 vaccine Janssen provides overall %ar protection
against COVID-19 caused by the Delta variant compared to other circulating varia@ the US.

Sisonke study (COV3012) \Q
v

The Sisonke study is a collaboration between the National Department of H , South African Medical
Research Council, Desmond Tutu Health Foundation, CAPRISA an sen. In this open-label
implementation study, 477,234 Health Care workers in South Africa 8 years of age have been
vaccinated with one dose of COVID-19 vaccine Janssen between Fe%ary and May 2021. This period of
the pandemic was first dominated by the Beta variant and thefipfoNowed by the Delta variant. The
objective of this study was to determine VE against hospitalizati %U admission and death ascertained
28 days or more post vaccination, assessed up to 17 July;é ested sub-cohorts (A and B) from 2

In addition, VE was analyzed by month from March to August 2021 The data indicates that VE vzs stable

national medical scheme administrators / managed e %organizations comparing unvaccinated
population counterparts matched for COVID-19 risk, @ evaluated to assess VE using a matched
retrospective cohort design. To validate VE, comparis CWs with matched unvaccinated HCWs in a
nested sub-cohort using a provincial health servic@ta system was also performed.

VE derived from the A and B datasets comprisij ,813 HCWs was 83% (95% CI 75-89) to prevent
COVID-19 deaths, 75% (95% CI 69-82) to pﬁe\nt hospital admissions requiring critical or intensive
care, and 67% (95% CI 62-71) to preven@ID—w related hospitalizations. This data confirms higher
effectiveness for more serious outcomes{{Theg MAH concludes also that VE was maintained in older HCWs
and those with comorbidities includin infection, although no data was provided. The age distribution
of participants in the trial is not pro¥i , but as the healthcare force in South Africa are predominantly
middle aged females, males anb y are expected to be underrepresented in this study.

VE remained consistent throﬂ the Beta and the Delta dominant phases of the study. However, low
number of events occurre g the Beta period, while the majority of cases occurred during the Delta
period. VE estimates mayQ be considered indicative for protection against the Delta variant. Based
on these data, one doSe of the COVID-19 Janssen vaccine shows to be protective against the Delta

variant and overall in line with efficacy in the pivotal trial.

The follow-up

e'@after vaccination is limited and longer term data are needed to evaluate if VE is
sustained ovef ti

Real- ffectiveness (RWE) studies investigating VE of COVID-19 vaccine Janssen to prevent COVID-
-19 related hospitalization, ICU admission or death have been published recently. Studies are
se as different study-designs are used and data emerges from different geographical regions;
diffetent populations; in the presence of multiple variants; and administration of vaccines according to
local vaccination policies. Some studies are only assessing COVID-19 vaccine Janssen, while other
studies compare VE between all authorized vaccines.
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The majority of RWE studies published to date for COVID-19 vaccine Janssen have been conducted in
the US and there is one EU study (The Netherlands). All data was obtained in the period from January
to August 2021, when the Alpha and Delta variant were the predominant variants circulating.

VE against any COVID-19 was described by Corchado-Garcia et al., Sharma at al. and Cohn at a4, Several

other studies assessed VE against more severe COVID-19 (including Severe COVID-19, -19
related hospitalization, COVID-19 related ICU admission and COVID-19 related death). P, these
analyses were performed before the Delta variant became dominant (Moline et al., Thom al., and

rlands (De

Self et al.), while two studies in the US (Grannis et al. and Cohn et al.) and one in th'%
Gier et al.) report VE during the Delta period. {

s form Minnesota
. More than 90% of

Corchado-Garcia et al. performed a multi-state study in the US (majority of partigi
and Wisconsin). Health records were retrieved from the Mayo Clinic Health S
population is Caucasian and approximately 54% are female. In this retr ive case-control study
2.195 vaccinated and 21.950 unvaccinated matched control individuals =1 rs of age who underwent
PCR testing for suspected SARS-CoV-2 infection were included betweer@Eebruary and 14 April 2021.
The follow-up period after vaccination was very limited (maximum 48 ddys; median not provided). VE
in preventing SARS-CoV-2 infection with onset at least 14 days aft’L/accination was 76.7% (96% CI:
30.3% - 95.3%). Confidence intervals are large due to a small er of PCR positive cases (3 out of
1.779 in vaccinated group; 128 out of 17.744 in control gr There were insufficient numbers of
COVID-19 related hospitalizations, intensive care unit (IC isions and deaths to assess the effect
of vaccination on COVID-19 severity. The circulating vari in the concerned states during the study-
period are not discussed, but during this period, thet@ariant was dominant.

Sharma at al. performed a retrospective cohort-s of vaccine breakthrough infections in vaccinated
adults =18 years of age from the US Veterans He@Administration database from 01 January through
31 August 2021. During this period, the Alphalan#® Delta variant were mainly circulating. The majority
of the population are elderly males (median age: 70 years (interquartile range: 58-76 years)) and
227.570 individuals were vaccinated wit D-19 vaccine Janssen. The objective of this study was to
determine the frequency of breakthro bections with an onset at least 14 days after full vaccination
with any of the available vaccines I1D*19 vaccine Janssen, Comirnaty or Spikevax). However, no VE
data for COVID-19 vaccine Janssb provided, only data on the comparison of breakthrough cases
between different the differen cines. These analyses show that compared to COVID-19 vaccine
Janssen, vaccination with Coghirffaly or Spikevax results in lower occurrence of documented SARS-CoV-
2 infection up to 200 days ull vaccination (aHR 0.54, 95% CI 0.51-0.58; aHR 0.36; 95% CI 0.33-
0.38; respectively). SimilaQeffectiveness against COVID-19 related hospitalization was also lower for
COVID-19 vaccine Janssgn compared to mRNA vaccines (aHR 0.56, 95% CI 0.47-0.66; aHR 0.30; 0.25-
0.35; respectively). authors conclude there is a strong relationship between the proportion of the
Delta variant gn oCeurrence of breakthrough infections.

The COVID—Q ssociated Hospitalization Surveillance Network (COVID-NET) reported on the

effective é\F OVID-19 vaccines in preventing hospitalization among adults aged =65 years in 13 US

states fr@ ebruary to 30 April 2021, which is during the Alpha dominant period (Moline 2021). Of

note,

pe very short. COVID-19 vaccination status was collected from State Immunization Information
ms (IIS). Poisson regression analysis was used to compare COVID-19 case counts (hospitalizations)

by vaccination status. The proportion of hospitalization in the population vaccinated was compared to

VID-19 vaccine Janssen was only used since 15 March 2021 and therefore, the follow-up

the unvaccinated population. Potential confounders were accounted for but the analysis did not adjust
for all confounders such as chronic underlying conditions. In total 7.280 cases were included, of which
only 394 were fully vaccinated (at least 14 days since last vaccination) with one of the available COVID-
19 vaccines. The sample size of fully vaccinated individuals with the COVID-19 vaccine Janssen was very

Type II variation assessment report
EMA/CHMP/695763/2021 Page 133/151



limited (16 of 65-74 yoa; 8 =75 yoa). VE of this vaccine to prevent COVID-19 associated hospitalizations
was similar in both age groups; 84% (95%CI: 64 - 93) for adults aged 65-74 years and 85% (95% CI:
72- 92) for adults aged =75 years.

Thompson et al. assessed VE of all available COVID-19 vaccines in ambulatory and inpatient carg settings
in adults of > 50 years of age by a test negative case-control study. Data was generated th
VISION Network which is a collaboration between the Center for Disease Control and 7 U
Healthcare systems and research centers. VE with onset at least 14 days after vaccinatio
for all available COVID-19 vaccines against hospitalization and ICU admission betweer nuary and
22 June 2021, when the Alpha-variant was predominantly circulating. For COVID-194yaccine Janssen,
VE is 68% (95% CI: 50 - 79) against laboratory confirmed SARS-COV-2 @ction leading to

hospitalization and 73% (95% CI: 59 - 82) against infection leading to an ncy department or
urgent care clinic visit, represented by 707 and 456 vaccinated individuals, peetively. With a median
of 42 to 53 days from full vaccination to index date (similar for all COVID-1 cines in the study), the

follow-up after vaccination is relatively short.

Self et al. published a prospective case-control study to determine™VE in preventing COVID-19
hospitalizations with onset at least 14 days after full vaccination inﬁults > 18 years old (median age:
61 years (57-77)) without immunocompromising conditions in Etife)US. The analysis used data of 21

hospitals within the Influenza and Other Viruses in the Acutel IVY) Network between 11 March and
15 August 2021, covering the Alpha and Delta dominant i E of COVID-19 vaccine Janssen for
prevention of COVID-19 related hospitalization was 71% o CI: 56 - 81). The number of participants

vaccinated with COVID-19 vaccine Janssen was Iimiﬁxs 113) in this study, resulting in large CI. In
addition, due to the limited sample size, VE could not bévstratified by time.

The VISION network (Grannis et al.) investigated@n adults against COVID-19 associated emergency
department or urgent care clinic encounters aRd hospitalizations with onset at least 14 days after full
vaccination within 9 US states from June %ulgh August 2021 in adults > 18 year of age by using a test
negative case-control design. As during dy period the Delta variant was predominantly circulating
(>50% of sequenced isolates), the da ms some indication for VE against this variant. VE of COVID-
19 vaccine Janssen for preventio ID-19 related hospitalization was 60% (95% CI: 31-77) and
65% (95% CI: 56 - 72) against I ission. The number of participants fully vaccinated with COVID-
19 vaccine Janssen was Iimite@: 58) in this study, resulting in large CI. The median interval from
vaccination to the hospital o dmission was 94 days. No VE analysis stratified by time was done.

A study of COVID-19 VE st hospitalizations and ICU admission in the Netherlands was carried out
from 04 April throughﬁ%:,lg Ost 2021 using data from the national COVID-19 vaccination register (CIMS)

f COVID-19 hospitalizations (NICE) (de Gier et al.). During the study, there
was an Alpha pre nt (95% prevalence; 04 April to 29 May 2021) and a Delta predominant period
(99.9% preva ; 4 July to 29 August 2021). All subjects vaccinated with COVID-19 vaccine Janssen
were below 70 y€ears old as for the elderly other vaccines were used. The objectives are to estimate VE
against 5 hospitalization and ICU admissions per period (Alpha and Delta), per vaccine and per

<

and the national regi

time sin cination. However, as there was only a small number of fully vaccinated hospitalizations
durin ha period, VE by vaccine type has only been calculated for the Delta period. During this
pe against COVID-19 related hospitalization was 91% (95% CI: 88-94) and VE against COVID-

lated ICU admission was 94% (95% CI: 88 - 98), when considering onset at least 28 days after
vaccination. VE was similar in all age groups and no waning was observed up to 20 weeks after
vaccination, overall for all available COVID-19 vaccines.

Cohn et al. assessed VE against COVID-19 infection and death in US Veterans. This study was published
after the submission of RWE data by the MAH and was therefore not included in the Real-world evidence
summary report of 06 October 2021. A test-negative case control study was performed on data of
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780,225 veterans in the US Veterans Health Administration database, of which 35,662 were vaccinated
with COVID-19 vaccine Janssen. The same database was used in the study of Sharma at al. (discussed
above). The analysis was performed on data retrieved in the period from 1 February 2021 to 1 October
2021, covering the Delta-predominant period starting in July 2021. The majority of the population in this
analysis are males (89%) with an age >50 (25% of <50 yoa; 38% of 50-64 yoa; 36% of 265@ and
white (70%). Most Veterans vaccinated with COVID-19 vaccine Janssen received the vacci ween
March and June. The objective of the study was to assess VE against COVID-19 infection @VID—H
related death with onset at least 15 days after vaccination. VE estimates were adjuste age, race,
ethnicity, sex, and comorbidity score. During the study period, VE against infecti%i\eclined for all
vaccine types, with the greatest decline for COVID-19 vaccine Janssen. In Mar for COVID-19
vaccine Janssen was 86.4% (95% CI: 85.2% - 87.6%), while by September, V Declined to 13.1%
(95% CI: 9.2% - 16.8%). The authors describe that this was similar across ups and time since
vaccination. In contrast to VE against infection, VE against death was overal r sustained during the
delta period, especially in younger individuals < 65 years old showing VExf 81.5% (95% CI: 70.7% -
88.4%) while in individuals = 65 years VE was 52.2% (95% CI: 37.2@53.6%). To conclude, these
results indicate that COVID-19 vaccine Janssen proves less protection agdinst infection during the Delta
period. In this period, vaccination still provides protection again tQVID-lQ related death, although,
especially in elderly the benefit is reduced.

Limitations q

RWE data should be interpretated with caution as there a everal limitations and potential biases
that could have an important impact on the results.

First of all, different study designs and methodologies edch have their own strengths and limitations
for estimating VE. Also the databases that are us source of vaccination status and SARS-CoV-2
infection status can introduce bias, as there is f misclassification or under-recording of
vaccinations, as well as SARS-CoV-2 infection% to several reasons (including health care claims
data where reimbursement is not collected through insurance claims in the US; privacy-related issues).
In some studies, VE estimates have been&rycted for expected under-recording, however as the

exact misclassification rate is difficult to(predict precisely, the impact on the results remains uncertain

and may lead to bias. 0

Furthermore, differences between y populations, including underlying comorbidities and other risk
factors; age; demographics; an economic factors, make it also difficult to directly compare point
estimates for VE across studi

Methodological differencesyi e definitions used in different studies could impact VE estimates and is
a limitation to make comﬁQns between studies.

COVID-19 vaccine n is the short follow-up period and in addition, the lack of analyses stratified
for different follow= eriods after vaccination. As a consequence, currently available data is
insufficient to any conclusions on potential waning of effectiveness over time against COVID-19,
COVID—19‘re ed%ospitalization or COVID-19 related ICU admission.

Besides limitations ig\léet to RWE studies, a limitation of the currently available RWE data for the

In additio N appearance of new variants will be a remaining challenge to deal with when analyzing

long-ter ﬁ a as in many cases, the effect of waning and appearance of variants are difficult to

disen form each other. As sequencing data of SARS-CoV-2 variants are usually lacking in RWE

studiesd@n indication of VE against a specific variant can only be estimated when a variant is known to
edominant at a certain time and location.

Most studies assessed VE against COVID-19 with onset at least 14 days after vaccination, while in
some studies a period of 28 days was considered. Although analysis of the pivotal trial at time of
marketing authorization suggested that the onset of protection is around Day 14 post-vaccination, it
was also shown that onset of protection occurred later, around Day 28, in South Africa. It was
hypothesized that immune responses of higher magnitude are needed for protection against the main
variant circulating at that time in South Africa (20H/501Y.V2 variant). This should be taken into
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consideration when interpreting data of VE against the Delta variant, as a similar hypothesis could
apply as well.

Of note, many of the available publications are pre-prints and not yet peer-reviewed, which should
therefore be interpreted with caution.

Finally, a limitation of all real-world effectiveness studies that are published is the limited use
COVID-19 vaccine Janssen in EU and the US compared to the mRNA vaccines, resulting in @ ely
small sample sizes. In addition, the later rollout compared to the mRNA vaccines has as j tion
that many elderly were already vaccinated with an mRNA vaccine. The company-spon’ %tudy in
the US (VAC31518C0V4002) and the collaborative study (Sisonke) in South-Africa aF&herefore
considered most relevant and informative. The company-sponsored European stu

(VAC31518C0V4004) is expected to provide relevant data on RWE in EU. Q

Conclusion

Available post-marketing RWE data obtained during the period before theﬁ&a—variant became
dominant and when the Alpha variant was mainly circulating, indicate t@accine effectiveness after
one dose of COVID-19 vaccine Janssen is overall in line with vaccine efficaCy in the pivotal trial
COV3001 at time of conditional MA.

During the Delta-predominant period, data from several studie @nly from the US and the NL)
indicate that vaccination with COVID-19 vaccine Janssen ove sults in sustained protection against
more severe COVID-19 (including hospitalization, ICU admijssi d death). For any SARS-COV-2
infection or any symptomatic COVID-19, data are currentl@mclusive. While the company-
sponsored study COV4002 in the US shows good prote against any SARS-COV-2 infection, very
low VE was observed in a study with US Veterans, WND more in line with the trial data. In addition,
many limitations related to RWE data are certainly contributing to differences between study results,
which should be considered cautiously. O

Available RWE data, is currently insufficient to@lude about the duration of protection and potential
waning of effectiveness after one dose Of%D 9 vaccine Janssen as long-term VE data is currently
lacking.

The MAH is planning to gather RW e\gﬁl on both, homologous and heterologous booster
effectiveness. The studies VAC31 4002 and VAC31518C0OV4004 are being amended to
include analysis of effectiveness o@itional homologous or heterologous booster vaccination. The
open-label phase of COV3001 @de as objectives to estimate effectiveness of additional homologous
or heterologous vaccine boosting. A new ongoing study sponsored by the he South African Medical
Research Council (Sison Q ost) is enrolling Sisonke participants to administer a homologous boost
of Ad26.COV2.S and assess Safety and effectiveness of booster vaccination. Additional collaborative
studies assessing re%ld (heterologous and homologous) boosting vaccine effectiveness are

currently in discm@ ith collaborators.
0\

QY.
N
Ko
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Table 19. Summary Real-world effectiveness studies

<

,00
NS

Study countries data source Study }opulation Sample size | Period Follow-up objectives Main
desi variants
Janssen-Sponsored -
COV4002 us HealthVerity Cohert Adults > 18 2.1 million: 01 Mar 180 days Co-primary: to | Alpha
database yoa 422.034 2021 - (max) estimate VE in Delta
(D vaccinated; 31 Aug preventing (1)
Q~ 1.645.397 2021 Median any
matched follow-up (a)symptomatic
controls Delta: 01 time: 129 COVID-19; (2)
&/ Jun 2021 days to any COVID-
(J - 19 related
0 17 Aug hospitalization
2021 with onset 14
b days after
(\ vaccination
Collaborative (v
Sisonke South- | National Cohort Health Care 477,234 Feb 2021 140 days VE against Beta
COVv3012 Institute for workers in HCWs - (max) hospitalization, | Delta
(Bekker \ Communicable South Africa vaccinated ICU admission
2021) Diseases >18 yoa Jul 2021 and death
@ (NICD) in the VE calculated ascertained 28
N COoViD-19 based on days or more
notifiable data of post
C medical 215,813 HCW vaccination.
’\ conditions
sentinel
surveillance
@ (NMCSS)
system.
erature
Corchado- US (mainly Multi-state Cohort Adults aged 2,195 27 Feb 48 days VE with onset Alpha
Garcia 2021 Minnesota Mayo Clinic >18 years vaccinated; 2021 - (max) at least 14 days
and Health 21.950 14 Apr after
Wisconsin) System'’s unvaccinated | 2021 vaccination
EHRs;
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0'\1

T
S

N

Study countries data source Study ulation Sample size | Period Follow-up objectives Main
design ‘ \ variants
Moline 2021 us (13 COVID-19- proportj Adults aged 7,280 (total Feb 2021 Not VE with onset Alpha
states) Associated of CO\% 265 years for Pfizer- - specified at least 14 days
Hospitalization | 19 BioNTech, Apr 2021 after
Surveillance h ized Moderna and vaccination
Network S Janssen)
(COVID-NET) qulation
ccine 5,451 (75%)
Qbstatus were
unvaccinated,
& 867
(J (12%) were
partially
0 vaccinated,
and 394
(5%) were
() fully
& vaccinated
Thompson us VISION Test- Adults aged = | 707 fully 01 Jan Not VE with onset Alpha
2021 Q network negative 50 yoa vaccinated; 2021 - 22 | specified at least 14 days
case- 10.761 Jun 2021 after
\ control unvaccinated vaccination
@ controls
Grannis 2021, VISION Test- Adults aged = | 458 fully Jun 2021 94 days VE with onset Delta
network negative 18 yoa vaccinated; - at least 14 days
° Case- 6960 Aug 2021 after
\ control unvaccinated vaccination
controls
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0'\1

T
S

Study countries data source Study Q)ulation Sample size | Period Follow-up objectives Main
design \ variants
Self 2021 us 21 hospitals Case- Adults aged > | 113 Mar 2021 29 weeks VE with onset Alpha
within the controQ 18 yoa vaccinated - (max; for at least 14 days | Delta
Influenza and O median age: 37/1500 Aug 2021 all vaccines) | after
Other Viruses \ 61 (57-77) vaccinated vaccination
in the Acutely case-patients
I (IVY) O and
76/975
Qb vaccinated
control-
& patients
K@)
Sharma us Vegg?s cohort Adults aged > | 227.570 01 Jan 5 months COVID-19 Alpha
2021 18 yoa 2021 - 31 | (max) incidence with Delta
inistration median age: Aug 2021 onset at least
C>VHA) 70 (58-76) 14 days after
& vaccination
de Gier 2021 | The hospitalized cohort 15 - 69 yoa Not specified | 04 Apr Not COVID-19 Alpha
Netherl@ persons with study with 2021 - 29 | specified incidence with
positive a test Aug 2021 onset at least Delta
\ SARS-CoV-2 negative 14 and 28 days
@ test or CT- design after
confrimed vaccination
. COVID-19
registered in
* (‘ NICE COVID-
\ 19 registry
[ AN
Cohnm2021 us Veterans cohort Veterans 35, 662 01 Feb 5 months VE with onset Alpha
Health 2021 - 01 at least 15 days | Delta
t included Administration Oct 2021 after
in RWE vaccination
summary
report of
060ct2021
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Table 20. Summary Real-world effectiveness data (\®
Study Country Vaccine effectiveness COVID-19 VE against COVID-19 caused by Delta
% (95% CI) c % (95% CI)
O
e
N 2
- £ -
® S 2 ]
> \> é = % > E- % o %
c 0 0 c 0 ]
< b = S a < @ T S o
Janssen-Sponsored ‘
COV4002 us 76 ~ 1y 81 / / 74 / 81 / /
(75 (78-82)
(71-77) (75-86)
a: 78 <65yoa:
79) 85
c 65yoa: 72 (83,87)
{ (70-74) >65yoa:
74
Q (70,77)
¢
Collaborative N
Sisonke h- / 67 75 83 / / / / /
cov3oi2 (\frika (62-71) | (69-82) | (75-89)
(Bekker 202}\ S
b
Litera F\\/
Corchado-Garcia | US (mainly | 76.7 (30.3; |/ / / / / / / / /
202 Minnesota 95.3)
and
Wisconsin)
wne 2021 US (13 / / 65-74 |/ / / / / / /
states) yoa: 84
(64-93)
>75yoa:
85
(72-92)
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Thompson 2021 | US / / 73 / / / /
50;79) | (59;82)
Grannis 2021 us / / Q / / / 60 65 /
O (31-77) | (56-72)
Self 2021 us / N 71 / / / / /
o (56-81)
Sharma us Vaccine & accine / / / / / /
2021 breakthrough% breakthrough
events¥ost | events most
frequént frequent for
CO COVID-19
va@ vaccine
6 n Janssen
de Gier 2021 The Q / / / / / 14 days: | 14 days: |/
erlands 82 83
@ (56-93) | (-22-98)
. (\ 28 days: | 28 days:
\ 3 91 94
s (J (88-94) | (88-98)
h
Cohn 2024, & us Mar: 86.4 / / / Sep: / / <65 yoa:
(85.2 - 13.1 73.0
Not ed in 87.6) (9.2- (52.0 -
mary 16.8) 84.8)
of >65 yoa:
ct2021 52.2
(37.2 -
63.6)
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7. Changes to the Product Information

As a result of this variation, sections 4.2, 4.3, 4.4, 4.8 and 5.1 of the SmPC are being updated to
introduce a booster dose (second dose) in individuals aged 18 years and older. The Package Legflet (PL)
is updated accordingly. Please refer to Attachment 1.

8. Overall conclusion and impact on the benefit/ri lance
Requested Variation O

COVID-19 Vaccine Janssen (Ad26.COV2.S) is indicated for active immunisa t® prevent COVID-19
caused by SARS-CoV-2 in individuals 18 years of age and older. The approy, ology is a single dose

of 5x101% vp in 0.5 mL, to be administered intramuscularly.

In the current variation, the MAH is seeking a posology for homologous@%ter immunization at least 2
months after primary vaccination in individuals 18 years of age or o{z and the use of Ad26.COV2.S for
heterologous booster immunization following completion of prima@ cination with an approved mRNA

COVID-19 vaccine.

Need for a booster vaccination q

The available clinical data from study COV3001 indicatg no drop of efficacy against severe COVID-
19 was observed at least up to 6 months following a si ose of Ad26.COV2.S. Efficacy was maintained
at 73% (95% CI: 63.9; 80.5), despite the emergence of diverse variants. At the primary analysis, the
efficacy against severe disease was 77% (95% .6; 89.1). There was little variability in terms of
efficacy across the variants for severe COVID@compared to symptomatic COVID-19), with efficacy

ev

point estimates maintained over 60% fOE ;h riants for which sufficient data were available (Beta,
Gamma, Mu). Efficacy was higher for th@ nce strain (around 90%).

Efficacy against symptomatic COVI% as poor over the 4-6 months post-vaccination period. The
estimates were 67% (95% CI: 59,05 “4) and 56% (95% CI: 51.3; 60.8) respectively in the primary
(median follow up (FU) 2 mont d final (median FU 4 months) analyses. A drop of efficacy was
observed rapidly (a few week Wing vaccination), in parallel with the progressive disappearance of
the reference strain and eme@ence of several variants. Although it is not possible to firmly disentangle
the role of waning of pr e immunity from the role of variants, the observed drop is considered
more likely mainly due to emtergence of variants for which there was a decreased efficacy. The efficacy
point estimates are%(approx. 70%) for the reference and the Alpha variant, as well as for the
Zeta/P2 variant @ 65%). However, the efficacy point estimate was much lower for the Beta
(approx. 40%* e’ Gamma/P.1 (approx. 35%) and the Mu (approx. 35%) variants. For the
Lambda/C.37@ acy point estimate was approx. 10%. The limited data for the Delta variant, also point
to a sig f of efficacy (point estimate -6%, based on 11 vs 10 cases in the Ad26.COV2.S group
vs the p@ group).

Av ila@:ost—marketing real world evidence (RWE) data obtained during the period while the Alpha

r was the mainly one circulating and before the Delta-variant became dominant, indicate that the
vaegine effectiveness after one dose of Ad26.COV2.S is overall in line with the efficacy data at time of
initial conditional marketing authorisation (MA). During the Delta-predominant period, several studies
(mainly from the US and the NL) indicate that protection is sustained against more severe COVID-19
(including hospitalization, ICU admission and death), while data are inconclusive for any SARS-COV-2
infection or any symptomatic COVID-19. The data is currently insufficient to conclude about the duration
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of protection and potential waning of effectiveness after one dose of Ad26.COV2.S as long-term vaccine
effectiveness (VE) data are currently lacking.

Neutralizing and binding antibody (Ab) levels evaluated in clinical studies after a single dose of
Ad26.COV2.S appear to be sustained up to at least 6 months. There is no clear decrease of th
levels over time. A minor, and not systematic, trend for decreased Ab levels is observed at
timepoints (6 or 8-9 months post-vaccination) when compared to earlier timepoints (1 or 2
vaccination). This decrease was not considered significant, since 95% confidence interv
overlapped. Based on available clinical data, it is not possible to conclude if these obsg ions suggest
the start of a waning of humoral immune responses or are only due to variability inhékent to the limited
sample. It is not known if the Ab levels will decrease or will be maintained af -9 months post-
vaccination with 1 single dose of Ad26.COV2.S, and if this will impact the clinj rotection. Based on
data of a few subjects, T cell responses appear to be sustained over time. &

Based on very limited data, neutralizing capacity against the Delta and t@a variants appear to be

lower compared to the original strain and the Alpha strain. @

Alternative approaches {

Humoral immune responses after a homologous or heterologou@st with an mRNA vaccine, at least
12 weeks after primary vaccination, are investigated in the nd-Match study (DMID 21-0012)
conducted by NIH/NIAID (Atmar et al.). While antibody re@ increase after both a homologous or
heterologous boost, the data indicate that the homologo imen with Ad26.COV2.S induces the lowest
neutralizing and binding Ab responses. Humoral re$go were much higher 14 days after boosting

with an mRNA vaccine (Comirnaty or Spikevax). Due torthe limited sample size, differences observed

are only descriptive. O
Main clinical studies Q

Results supporting the use of Ad26.CO for homologous booster immunization at least 2 months
after primary vaccination are from fivel ongoing studies, of which 3 Phase 1/2 studies evaluate the
immunogenicity and safety of Ad26.@. (CoVv1001, COV1002 and COV2001) and 2 large Phase
3 trials evaluate the efficacy, saf d immunogenicity of Ad26.COV2.S in adults (COV3001 and
COV3009).

Immunogenicity and safety d@a the key data to support the variation. Results are from four studies
for immunogenicity (COV1 0OV1002, COV2001, and COV3009), while the main safety data are from
the double-blind phase of y COV30009.

Study results from se 1/2 study DMID 21-0012, an ongoing heterologous platform boost study
conducted by NI I in the US (published in Atmar et al.) were also included to support the use of
Ad26.COV2.S « %arologous booster immunization following completion of primary vaccination with
an approved QRJ COVID-19 vaccine.

L 4
Supporti Eﬁcacy data are presented up to the end of the double-blind phase for COV3001 and
COV30 e trials assessed respectively a single- and a 2-dose schedule two months apart vs. placebo.

Fa le effects
I unogenicit

A booster dose of Ad26.COV2.S, given at 2, 3 or 6 months post-primary vaccination, induces an increase
in both neutralizing and binding Ab against the original strain and variants of concern (VOC), when
compared to pre-boost values, both in young and older adults. GMTs increase, ranging from 1.5 to 4.4
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fold for neutralizing antibodies (nAb) and from 2.5 to 5.8 fold for binding Ab, between pre-boost and 1
month post-boost.

Functional Ab against the original strain with a suggested role in viral clearance in vivo tend to increase

the original strain and the Delta variant (binding Ab), when compared to pre-boost value ubjects
vaccinated with two doses of an mRNA vaccine approximately 3 months before.

0\
Efficacy {

The clinical trial COV3001 assessed a single dose of Ad26.COV2.S in multiple Qries (US, several
countries in Latin America, South Africa). There was a high diversity of varian maongst cases, without
a dominant variant. Efficacy against moderate/severe COVID-19 (onset >1 after vaccination) was
67% (95% CI: 59.0; 73.4) and 56% (95% CI: 51.3; 60.8) respectively oveg a2 months and a 4 months
median FU period. Efficacy against the Alpha variant was 70% (95% db';.l; 87.6) over a 4 months
FU period.

post-dose 2
A heterologous boost by Ad26.COV2.S induces an increase in both neutralizing and bindinizgainst

The clinical trial COV3009 assessed a 2-dose schedule given ys apart vs placebo in multiple
countries (US, several countries in Europe and in Latin Americ Africa, Philippines). Alpha and Mu
were the two dominant variants. Efficacy of two doses of Ad2 2.S administered two months apart
was 75% (95% CI: 54.6; 87.3) against moderate/severe -19 (onset >14 days post-dose 2) over

a median FU period of 36 days. Efficacy against the AIp@ariant was 94% (95% CI: 62.9; 99.9).

Comparison of data across clinical trials suggests t% booster dose (second dose) administered 2
months after the first might provide additional p tion against symptomatic COVID-19 including for
variants, but do not suggest a major added va

Uncertainties and limitations related Kfivourable effects

There are a number of uncertainities a I| itations related to immunogenicity and efficacy which are
briefly listed here:

Immunogenicity b

e There are no results f] dedicated booster study. The study COV2008, which evaluates the
Qgemuty and safety of Ad26.COV2.S administered as a booster, is

immunogenicity,
ongoing Q
e The humoralS\immu responses elicited by a booster dose was only investigated before

|mmunogen arted to wane.
e Results ar dlfferent studies, always with limited sample size, in particular for nAb.
e Most of results are for the original Victoria strain. Limited data are available for the VOC.

er are™no Ab data for the Delta variant when the booster dose (second dose) is given at 2
ost-dose 1. Only limited data are available when the booster dose (second dose) is
W|th a 6 month-interval and several limitations have to be considered. First of all, data is
erated by a developed (non-qualified) psVNA that seems to lack sensitivity. In addition,
mune responses for these subjects do not follow the same kinetics up to 6 months post-dose
1 compared to other studies.

nAb levels observed 1 month post-boost for the variants are lower than for the parental strain.
e A post-hoc non-inferiority analysis was performed on 17 subjects that received a boost 6 months
after the primary vaccination. Since pre-boost Ab levels were not declined compared to 1 month

post-dose 1, this analysis is not considered relevant.
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e Data over a FU period of more than 1 month post-dose 2 are limited. A 2-fold decline of Ab titers
is observed at 4-6 months post-dose 2 when the booster is given with a 2 or 3 month interval,
while there is no decline in Ab titers post-dose 1. Whether Ab titers will continue to decline over
time is not known. There are no long-term data when a boost is given 6 months post-dose 1.

e COV2001 is the only study that allows comparison of different time-interval (2 vs 3 nths)

between groups of the same age range. Data for the boost at 6 months post-primary ation
are limited. Overall, data are too limited to conclude on the optimal time interval be doses.
e CMI data are very limited and from 1 study only. . %
e The potential impact of vaccine-induced anti-Ad26 immunity on immunogenic@wains unclear
and should be further documented. This can have its importance if regular rs are needed.
e Data of study DMID 21-0012 indicate the homologous regimen with A . 2.S induces the
lowest Ab response, compared to heterologous boosting with an NA vaccine and to a
homologous mRNA regimen.
e Results of study DMID 21-0012 also suggest that heterologous boasting with Ad26.COV2.S after

primary vaccination with an mRNA vaccine induces lower Ab @5 compared to homologous
boosting with an mRNA vaccine after 14-days while after 1 jnonth, neutralizing antibody titers
are roughly similar between both regimens. (

e There are no established immune correlate of protectior@hough it is recognized that Ab are
associated with protection. The clinical relevance of t bservations is not known.

Efficacy Q

e The efficacy of a booster was not studied as the trials was designed to assess superiority
of the two-dose schedule over the single Zﬁschedule, or to make any direct comparison
between a two-dose and a single-dose scle.

e Efficacy data are available for a singl d”for 2-dose schedule with 2 months interval from
separate trials. Based on the availableQ, it is not possible to make robust conclusions on the
efficacy of a booster dose. &

e The efficacy point estimate waﬁujnerically higher in COV3009 assessing a 2-dose schedule
compared to the point estimate rial COV3001 assessing a single dose, but CIs widely overlap.

e There are limited data by m oV-2 variants for the two-dose schedule. The efficacy estimate
against the Alpha varia her in COV3009 compared to the estimate in COV3001, but with
widely overlapping C éicacy was not demonstrated for the Mu variant, and could not be
estimated for other iants in COV3009, due to insufficient numbers. There are very limited
data on the curre%ost relevant variant which is the Delta. In addition, spike sequence data
were availablefor o 68% of the cases with an imbalance across arms, possibly leading to
biases. Foll period varied across countries, variants distribution evolved over time and
differed a ountries, which could also lead to biases when estimating efficacy by variants.

e Beside H@itations associated with comparing data across trials, several important limitations
haveﬁén identified in trial COV3009. Given the huge discrepancy between the FAS and the PP
( b ately half of the subjects were excluded from the PP set), the analysis cannot be
%ﬁered as resulting from a randomized comparison. Data from this trial raises some concern

Qg respect to awareness of treatment allocation.
e very short time of FU (36 days post-dose 2) also considerably limits the interpretation of the
results of study COV3009.
There are very limited data on severe cases and in elderly for the two dose schedule.

e All these issues raise concern on the robustness of the findings of COV3009, especially for the
variants.

e Efficacy is lacking for asymptomatic cases, either after a single dose or after two doses of
Ad26.COV2.S.
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Unfavourable effects

The main safety data are from the double-blind phase of the phase 3 study COV3009: 8,655 subjects
were vaccinated with 2 doses of Ad26.COV2.S 5x10° vp with 56-day interval (FAS); the safe ubset
includes 1,559 participants in the Ad26.COV2.S group for dose 2. In the FAS, the ove edian
exposure time in the Ad26.COV2.S group was: 71d after the 15t vaccination and 38d after 2”d®ination.
Although limited, overall, the clinical data indicate that the reactogenicity of a sec 5x101° vp
Ad26.COV2.S dose after 2 months is consistent with the reactogenicity observ§S er the first
Ad26.COV2.S dose. Across all groups of participants who received 2 doses of Ad26. at the 5x1010
vp or 1x10%! dose level with a 2- or 3-month interval, and for participants who d a primary dose
of 5x101° vp followed by antigen presentation with 1.25x101° vp 6 month@ the reactogenicity
profile is reassuring with similar or decreased reactogenicity after the 2nd &;ompared to the 1st, A
trend towards a decrease in the frequency and severity of solicited AEs witthjncpeasing age of participants
was observed post-dose 1 and post-dose 2 Ad26.COV2.S administrati@BﬁO year-of-age vs. 31-45
vs. 46-55 vs. 265 years; or 18-59 vs. >60 years).

No new unexpected safety concerns have been observed after th&)2"® dose. Two possible cases of TTS
were observed after a Ad26.COV2.S booster dose (1 with 5x1 @ose, the other with 1x10%! vp dose,
both fatal, none considered as causality associated with t%accine). Overall, data (non-clinical,
clinical, post-marketing data in US and Vaxzevria data) dc@‘suggest an increase in frequency of TTS
after the administration of a booster dose of vaccinatior@npared to a single dose.

In study DMID 21-0012, following the COVID-19 VacciXeanssen heterologous booster (vaccination with
Ad26.COV2.S 5x1010vp at least 12 weeks after p@ry vaccination with an approved mRNA COVID-19
vaccine regimen: Cominarty or Spikevax), t cited adverse reaction profile was similar to that
following a COVID-19 Vaccine Janssen prﬁ vaccination or homologous booster dose (with

Ad26.COV2.S 5%101° vp). &

Uncertainties and limitations relat unfavourable effects

For the homologous booster (2 COVID-19 vaccine Janssen), the submitted data are limited in
terms of the duration of follow number of participants included in the studies which does not
allow any firm conclusions re the occurrence of uncommon or very rare AEs/SAEs and

patients with a vaccinatio rval longer than 2 months is extremely low since unblinded data is

AEIs/AESIs (<1/10000) aft e 2" dose (such as TTS, GBS and CLS). Moreover, the number of
available for only 14 accinks with 2 doses of Ad26.COV2.S 5x1010 vp.

With regards to te fgeﬁﬂoqous booster, the conclusion should not be considered final because of the
very limited numpe Yparticipants in each study group (50 participants).
Therefore, gi ese uncertainties, appropriate routine risk minimization measures have been

proposed in the product information.

N\

Finally, ional safety data will be collected after the booster dose in the remit of the ongoing
studi 008, COV3009 and DMID 21-0012.
conclusion

At the moment, the need for booster vaccination with Ad26.COV2.S cannot be justified in terms of
restoring immune response, given that following a single dose of Ad26.COV2.S, there is no clear
evidence of waning of immunity up to 8-9 months. Efficacy against severe COVID-19 after a single
dose of Ad26.COV2.S is sustained at a good level over a 6 months period for the reference strain and
variants, which is supported by real-world effectiveness data. Nevertheless, lower neutralizing capacity
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against some VOCs has been shown compared to the reference strain. Consistently, very low or lacking
efficacy against symptomatic COVID-19 caused by certain variants is observed. This implies that a
booster dose can be justified in terms of restoring protection that has been lost because of variants.
There is a need to better protect individuals who received a single dose of Ad26.COV2.S.

Immunogenicity data show an increase in the humoral responses, including for variants, whe Q
booster dose is administered 2, 3 or 6 months after the first dose. For the parental strain, v
increases observed between pre-boost and 1 month post-boost range from 1.5 to 4.4 fold Ab and
from 2.5 to 5.8 fold for binding Ab. The data for the variants are very limited and, Mos t
generated by using non-qualified assays. For the Delta variant, only limited data is a%le when the
booster is administered with an interval of 6 months, while there is no data with a@r 3- month
interval. Most of the data are available only for a short FU period post-dose 24(ifeN\L month). There are
currently no data from a dedicated booster study. Although it is recognized % levels are
associated with protection, in the absence of an established immune correlai&) protection, the clinical
relevance of these observation is not known. CMI data are limited and

the CD4 and CD8 Th1 responses with a booster dose. %

uggest an increase in

Overall, the available efficacy data at this stage are not sufficient &nﬁrm that efficacy is increased
with a booster dose. Evidence across the phase 3 trials suggest @ booster dose (second dose)
administered at 2 months might increase the level of efficacy inst symptomatic COVID-19,
including for variants. Data suggest that the increment co ited. However, due to several
sources of uncertainty, no firm conclusion can be drawn chinical added value (and magnitude of)
a booster dose of Ad26.COV2.S. No data are availab@e Delta variant.

Based on the overall evidence (immunogenicity a fficacy), a benefit of administering a homologous
booster dose of the Janssen COVID-19 vaccine a t least 2 months can reasonably be assumed, but
this benefit is probably limited.

Current evidence suggest that an heterol% boosting with Ad26.COV2.S after primary vaccination
with an mRNA vaccine induces lower Ab(levels compared to homologous boosting with an mRNA

vaccine after 14-days, while after 1 month, neutralizing antibody titers are roughly similar between
both regimens. Data indicate the gous regimen with Ad26.COV2.S induces the lowest Ab
response compared to heterolo osting with an mRNA vaccine and to a homologous mRNA

Ad26.COV2.S after at leas onths. A certain benefit can reasonably be assumed after a homologous
boost with Ad26.COV2.S, but this benefit might be limited and is very likely lower than with mRNA
heterologous boosti@or the Delta variant, there were no data after a booster given at 2 months
post-dose 1, vxh eds, limited data indicate an increase of nAb post-boost when given at 6 months
post-dose 1. F & erologous boosting with Ad26.COV2.S after primary vaccination with an mRNA
vaccine, the éyof nAb at 1 month post-boost is in the same range than after homologous mRNA
boosting &isk of TTS events associated with a booster of Ad26.COV2.S remains unknown.

regimen.
To conclude, there are man%ertainties on the benefit of administering a booster dose with
t

Altho@ ere are many uncertainties and limitations, the benefit risk of booster vaccination with
Ad 2.S can be considered positive as reflected in the updated SmPC.

Theyenefit-risk balance of COVID-19 Vaccine Janssen, remains positive.

9. Recommendations

Based on the review of the submitted data, this application regarding the following change:

Type II variation assessment report
EMA/CHMP/695763/2021



Variation requested Type Annexes
affected
C.l4 C.1.4 - Change(s) in the SPC, Labelling or PL due to Type II I and IIIB
new quality, preclinical, clinical or pharmacovigilance
data
Update of sections 4.2, 4.3, 4.4, 4.8 and 5.1 of the SmPC in order to introduce an homolog ster
dose (second dose) of COVID-19 vaccine Janssen based on interim efficacy, immunogenici d
safety results from different clinical studies including the two randomised, double blind bo-

controlled Phase 3 studies COV3001 and COV3009. A contraindication in individuals h*a history
thrombosis with thrombocytopenia syndrome following vaccination with any COVI accine is also
included. In addition, an update to introduce an heterologous booster dose of C Iﬁ
Janssen following completion of a primary vaccination with an approved mR D-19 vaccine is
introduced based on immunogenicity and safety interim results from the p@ 2 study DMID 21-

f

9 vaccine

0012. In addition, the MAH took the opportunity to update the efficacy da the primary vaccination
schedule based on final analysis from study COV3001. The Package Le@s updated accordingly.

Xlis recommended for approval. (

Amendments to the marketing authorisation Q

In view of the data submitted with the variation, amendf to Annex(es) I and IIIB are

recommended. \
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Annex: New recommendations introduced in this procedure

General Clinical aspects

1. Results of the primary analysis of study COV2008 are expected to be available by b
February/March 2022. The data should be shared as soon as availavle. @

2. For study COV3009, the full CSR of the final analysis of the double-blind phase@cted in Q1
2022) and the final CSR with the analysis of the open label phase (expected ifi Q3Y4 2022)

should be submitted. O
3. For study DMID 21-0012, relevant interim analyses data and final an&%ﬁata should be

submitted when they are made available to the MAH. &

4. Results of the CoV-BOOST study should be submitted if data are r@available to the MAH.

Clinical Immunology aspects k

<

elation between the pseudotyped
ogram and the wild-type SARS-CoV-2
HE) in the next report presenting data

5. REC related to immunological assays

a. The MAH is requested to provide result
virus neutralization assay (psVNA) o
VNA (wtVNA) of Public Health Engla
generated with the psVNA of Monogram.

b. The plan and timeline for dev@nent of both Monogram psVNA and PHE wtVNA
for the Omicron variant ar@results availability should be communicated to the
Agency when availabl s proposed by the MAH. Results obtained for Omicron

variant should be su(} , as available.

c. The MAH is reques 0 provide the qualification and validation reports of the
psVNAs of Duk ab (PI: Dr Montefiori), including for the Delta variant in the
next report ing data of the DMID 21-0012 NIH/NIAID study, if made
available MAH.

plex anth@0-plex ECLIA assays, for the WA-1 and variants, including the Delta, in
thxt report presenting data of the DMID 21-0012 NIH/NIAID study, if made
ble to the MAH.

d. The MQ equested to provide the qualification and validation reports of the 4-

6. The MA@Id submit neutralizing and binding Ab data post-dose 2 over more than 1 month
for st(:lp 0OV2001, when available.

L 4
7. \". neutralizing capacity of the Delta and Beta variant of the DMID 21-0012 NIH/NIAID
are currently not available. The data should be provided when the analysis is completed,

@nade available to the MAH.
%Results of the primary analysis of study COV2008 are expected to be available by

February/March 2022. The data should be shared as soon as available. Results obtained with
psVNA against the reference strain, Delta and Beta variants are expected.

9. Results of the COV3009 samples from the immunogenicity subset should be shared with the
Agency, as available. Results obtained with psVNA against the reference strain, Delta and Beta
variants are expected.
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10. A literature review of immunogenicity data post-homologous or heterologous boost with
COVID-19 Vaccine Janssen or the mRNA vaccines should be submitted regulalry. The first
review is expected with the submission of study COV2008.

Clinical efficacy aspects b

11. For study COV3001: Additional analyses of incidence rates of / effectiveness agai
moderate/severe and severe COVID-19 cases accrued during the Delta variant are
planned (double-blind and open-label phases) and should be submitted as soga available.
The format of submission should be discussed with EMA to make sure the will be
submitted as rapidly as possible, given the relevance for the public heal

12. For study COV3001: Efficacy/incidence analyses by variant (double—&dl nd open-label
phase) are planned based on updated genomic sequencing, and sho be submitted as soon
as available. The format of submission should be discussed wit o0 make sure these data
will be submitted as rapidly as possible, given relevance for thmic health.

13. For study COV3009: Additional analyses of incidence rat *‘ effectiveness against
moderate/severe and severe COVID-19 cases accrued mthe Delta variant period are
planned (double-blind and open-label phases) and sh%e submitted as soon as available.
The format of submission should be discussed witl@ make sure these data will be
submitted as rapidly as possible, given relevan he public health.

14. For study COV3009: Efficacy/incidence analy&y variant (double-blind and open-label
phase) are planned based on updated ge jc sequencing, and should be submitted as soon
as available. The format of submissio% be discussed with EMA to make sure these data

will be submitted as rapidly as possibl iven relevance for the public health.

15. For COV3001 and COV3009: In fi analyses of COV3001 and COV3009, the incidence of
COVID-19 will be compared ac oups during the time period from 01 July 2021 to 21
September 2021 (covering a«eried where the Delta variant circulated) (REC11 and REC13).
Genomic sequencing infor| ion will be provided as well to characterize the incidence and
(relative) efficacy by vapi EC12 and REC14). This will be done separately for each trial. At
the time of reporting on more information on the number of participants/cases, the
MAH should re-co ﬂpooling both trials data when reporting the efficacy results from these
additional analyse luding adjusting for covariates. Moreover, at that time, the MAH should
also update t&ﬁ;en with their plans to assess effectiveness of the single dose schedule,
effectivene e two-dose schedule, and effectiveness of the booster (single vs two-dose
schedule riants (genomic analyses) and over period during which a predominant variant
circulat chuding for pooled analyses over trials.

16. T should submit the real-world homologous and heterologous booster data of studies
2, COV4004, and Sisonke boost study. Interim and final results should be submitted.

1% MAH should submit regular overviews of all relevant real-world data of studies where

OVID-19 Vaccine Janssen has been used as a single dose, as homologous or as heterologous
booster. The overview should include the literature review of published and unpublished
reports, and with a special emphasis on effectiveness data against the Delta variant and new
emerging VoC such as Omicron, and any other relevant VoC that would emerge. The first
overview is expected in 6 months.

18. The MAH is asked to do a regular literature review of efficacy and effectiveness data against
asymptomatic infection and transmission, after a single dose or a booster dose of COVID-19
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Vaccine Janssen. A summary of the review should be submitted on regular basis. The first
review is expected in 6 months.

19. The MAH is asked to do a regular literature review of efficacy and effectiveness data in specia
populations, such as immunocompromised individuals, who received a single or a booster dos
COVID-19 Vaccine Janssen. A summary of the review should be submitted on regular basis@ irst

review is expected in 6 months.
O\Q,
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