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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

e The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health and is responsible for regulating medicines and medical devices.

e The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk
management approach designed to ensure therapeutic goods supplied in Australia
meet acceptable standards of quality, safety and efficacy (performance) when
necessary.

e The work of the TGA is based on applying scientific and clinical expertise to decision-
making, to ensure that the benefits to consumers outweigh any risks associated with
the use of medicines and medical devices.

e The TGA relies on the public, healthcare professionals and industry to report problems
with medicines or medical devices. TGA investigates reports received by it to
determine any necessary regulatory action.

e Toreporta problem with a medicine or medical device, please see the information on
the TGA website <https://www.tga.gov.au>.

About AusPARSs

e An Australian Public Assessment Report (AusPAR) provides information about the
evaluation of a prescription medicine and the considerations that led the TGA to
approve or not approve a prescription medicine submission.

o AusPARs are prepared and published by the TGA.

e An AusPAR is prepared for submissions that relate to new chemical entities, generic
medicines, major variations and extensions of indications.

e An AusPAR s a static document; it provides information that relates to a submission at
a particular point in time.

e A new AusPAR will be developed to reflect changes to indications and/or major
variations to a prescription medicine subject to evaluation by the TGA.

Copyright

© Commonwealth of Australia 2022

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to
<tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviation Meaning

ACE2 Angiotensin converting enzyme 2

ACV Advisory Committee on Vaccines

AE Adverse event

AESI Adverse event of special interest

ARGPM Australian Regulatory Guidelines for Prescription Medicines

ARTG Australian Register of Therapeutic Goods

ASA Australian specific annex

AusPAR Australian Public Assessment Report

CDC Centers for Disease Control and Prevention (United States of
America)

CI Confidence interval

CMI Consumer Medication Information

COVID-19 Coronavirus disease 2019

CSR Clinical study report.

DLP Data lock point

ELISA Enzyme-linked immunosorbent assay

EMA European Medicines Agency (European Union)

EU European Union

EUA Emergency Use Authorization (United States of America)

FAS Full analysis set

FDA Food and Drug Administration (United States of America)

GMEU Geometric mean ELISA unit

GMFR Geometric mean fold rise

GMP Good Manufacturing Practice

GMT Geometric mean titres
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Abbreviation Meaning

GVP Good Pharmacovigilance Practices
hACE2 Human angiotensin converting enzyme 2
HIV Human immunodeficiency virus

ICU Intensive care unit

IgG Immunoglobin G

IR Incident rate

ITT Intent to treat

LBCI Lower bound of the confidence interval
LLOQ Lower limit of quantification

MAAE Medically attended adverse event
MedDRA Medical Dictionary for Regulatory Activities
MN Microneutraliastion

NAb Neutralising antibody

NP Nucleoprotein

NVX- Product development code for Nuvaxovid
CoV2373

PCR Polymerase chain reaction

PI Product Information

PIMMC Potential immune mediated medical condition
PP-EFF Per protocol efficacy

PT Preferred Term

PY Patient-years

RD Risk difference

RMP Risk management plan

RNA Ribonucleic acid

RR Relative risk
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Abbreviation Meaning

rS Recombinant spike protein
SAE Serious adverse event
SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2
SAS Safety analysis set
SCR Seroconversion rate
SII Serum institute of India
SMQ Standardised MedDRA query
SOC System Organ Class
TEAE Treatment emergent adverse event
TGA Therapeutic Goods Administration
UK United Kingdom
USA United States of America
VAED Vaccine-associated enhanced disease
VAERD Vaccine-associated enhanced respiratory disease
VE Vaccine efficacy
VoC Variant of concern
VoI Variant of interest
WHO World Health Organization
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l. Introduction to product submission

Submission details

Type of submission:
Product name:

Active ingredient:

Decision:
Date of decision:
Date of entry onto ARTG:

ARTG number:

V Black Triangle Scheme:!

Sponsor’s name and address:

Dose form:
Strength:
Container:
Pack size:

Approved therapeutic use:

New biological entity
Nuvaxovid

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
recombinant spike protein (rS) with Matrix M adjuvant

Approved for provisional registration
19 January 2022

20 January 2022

355139

Yes

As a provisionally registered product, this medicine will remain
in the Black Triangle Scheme for the duration of its provisional
registration

Biocelect Pty Ltd
Suite 502 Level 5
139 Macquarie Street, NSW 2000

Suspension for injection
5 pug/0.5mL

Multidose vial

Ten vials

Active immunisation to prevent coronavirus disease 2019 (COVID-
19) caused by SARS-CoV-2 in individuals 18 years of age and older.

The use of this vaccine should be in accordance with official
recommendations.

The decision has been made on the basis of short-term efficacy and
safety data. Continued approval depends on the evidence of longer
term efficacy and safety from ongoing clinical trials post-market
assessment

1 The Black Triangle Scheme provides a simple means for practitioners and patients to identify certain types
of new prescription medicines, including those being used in new ways and to encourage the reporting of
adverse events associated with their use. The Black Triangle does not denote that there are known safety
problems, just that the TGA is encouraging adverse event reporting to help us build up the full picture of a

medicine's safety profile.
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Route of administration: Intramuscular injection

Dosage: Nuvaxovid is administered intramuscularly as a course of two
doses of 0.5 mL each. It is recommended that the second dose is
to be administered three weeks after the first dose, see
Section 5.1 of the Product Information (PI).

There are no data available on the interchangeability of
Nuvaxovid with other COVID-19 vaccines to complete the
primary vaccination course. Individuals who have received a
first dose of Nuvaxovid should receive the second dose of
Nuvaxovid to complete the vaccination course, see Section 4.4 of
the PL

For precautions for administering the vaccine, see Section 4.4 of
PI.

For further information regarding dosage, refer to the PI.

Pregnancy category: Bl

Drugs which have been taken by only a limited number of
pregnant women and women of childbearing age, without an
increase in the frequency of malformation or other direct or
indirect harmful effects on the human fetus having been
observed.

Studies in animals have not shown evidence of an increased
occurrence of fetal damage.

The use of any medicine during pregnancy requires careful
consideration of both risks and benefits by the treating health
professional. This must not be used as the sole basis of decision
making in the use of medicines during pregnancy. The TGA does
not provide advice on the use of medicines in pregnancy for
specific cases. More information is available from obstetric drug
information services in your State or Territory.

Product background

This AusPAR describes the application by Biocelect Pty Ltd (the sponsor) to register
Nuvaxovid (SARS-CoV-2 rS with matrix M adjuvant) 5 pg/0.5mL, suspension for injection,
multidose vials, for the following proposed indication:

Active immunisation for the prevention of mild, moderate, and severe disease caused
by SARS-CoV-2 in adults 2 18 years of age.

Coronavirus disease

Coronavirus disease 2019 (COVID-19) is a disease caused by infection with the pandemic
virus known as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Since its
emergence, first recognised in late 2019 SARS-CoV-2 has spread rapidly and globally. The
World Health Organization (WHO) declared that the outbreak constituted a public health
emergency of international concern on 30 January 2020 and declared the outbreak to be a
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pandemic on 11 March 2020.23 As of 17 January 2022, approximately 32.6 million cases
and 5.5 million deaths from COVID-19 have been reported worldwide.* Of these,
approximately 1.3 million cases and 2600 deaths have been reported in Australia 5

Respiratory symptoms of COVID-19 typically appear 5 to 6 days following exposure to the
virus, but may appear at any time from 2 to 14 days following exposure, with the clinical
manifestations ranging from mild symptoms to severe illness or death. Based on
surveillance data reported by 22 countries, an estimated 22% (country range: 3 to 60%) of
reported COVID-19 cases have been hospitalised. Data from 17 countries show that a total
of 9% (country range: 0 to 62%) of hospitalised patients required intensive care unit (ICU)
and/or respiratory support. Viral SARS-CoV-2 ribonucleic acid (RNA) has been detected in
upper respiratory samples from asymptomatic or pre-symptomatic individuals, with an
increasing number of studies demonstrating that asymptomatic individuals can transmit
SARS-CoV-2. Although the extent to which asymptomatic transmission occurs remains
unknown, it may significantly contribute to the transmission within the community.

Disease severity is mainly related to respiratory manifestations and increases with age.
Mortality is rare in childhood but increases steeply beyond 60 years of age.

Emerging mutated SARS-CoV-2 variants of concern (VOC) may pose challenges for current
vaccination strategies, which are generally based on inducing immunity to the
non-mutated spike protein that was sequenced in the original wild type virus. The latest
VOC is Omicron. The Omicron variant is likely more transmissible than the original SAR-
CoV-2 strain, however it is unknown if it is more transmissible than the Delta variant that
was first designated as a VOC in May 2021.¢ To understand if Omicron infections,
reinfections and breakthrough infections in people who are fully vaccinated, can cause
more severe illness or death compare to infection with other variants, more studies and
data are required.

In the absence of highly effective prophylactic or therapeutic medicines, active
immunisation through vaccination represents the best means of preventing
hospitalisation and deaths at an individual level and controlling the pandemic at a societal
level.

Nuvaxovid coronavirus disease vaccine

Nuvaxovid is a recombinant spike (rS) protein vaccine. It is based on the first-isolated full
length, wild-type SARS-CoV-2 spike glycoprotein. It is formulated in a sterile, preservative
free, aqueous buffered suspension of the SARS-CoV-2 rS protein that is co-formulated with
Matrix-M adjuvant;? and formulation buffer and presented in a multidose vial containing
ten doses.

2 Statement on the second meeting of the International Health Regulations (2005) Emergency Committee
regarding the outbreak of novel coronavirus (2019-nCoV). 30 January 2020. Available at:
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-
regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)

3 WHO Director-General's opening remarks at the media briefing on COVID-19. 11 March 2020. Available at:
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-
media-briefing-on-covid-19---11-march-2020

4+ WHO COVID-19 Dashboard (last viewed 6 January 2022). Available at: https://covid19.who.int/)

5 Australian Government Department of Health, as of 6 January 2022. Available at:
https://www.health.gov.au/health-alerts/covid-19/case-numbers-and-statistics#total-covid19-cases-by-
source-of-infection

6 WHO: Tracking SARS-CoV-2 variants. World Health Organization. Available at:
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/

7 Matrix-M is a saponin-based adjuvant. Matrix-M adjuvant is composed of a mixture of Matrix-A (85%) and
Matrix-C (15%), each produced from saponin materials Fraction-A or Fraction-C, respectively.
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Current vaccine and treatment options

Australia has four vaccines on the Australian Register of Therapeutic Goods (ARTG) with
provisional approval;8 for the prevention of COVID-19:

e Comirnaty (tozinameran), also known as the Pfizer/BioNTech COVID-19 vaccine, is an
mRNA-based vaccine that was granted provisional registration on 25 January 2021 for
active immunisation to prevent COVID-19 caused by SARS-CoV-2, in individuals
16 years of age and older;°. The regimen is two doses, three weeks apart. An extension
of indications to include the age group of 12 to 15 years and older was approved on 21
July 2021.10 Use in children 5 to 11 years and older was approved on 3 December
2021.11

e Spikevax (elasomeran), also known as the Moderna vaccine, is an mRNA-based vaccine
that was provisionally approved on 9 August 2021 for active immunisation to prevent
COVID-19 caused by SARS-CoV-2 in individuals 18 years of age and older.12 An
extension of indications to include the age group of 12 years and older was approved
on 3 September 2021.13

e COVID-19 Vaccine Janssen (Ad26.COV2.S), an adenoviral vectored vaccine, was
provisionally approval on 25 June 2021 for active immunisation to prevent COVID-19
caused by SARS-CoV-2 in individuals 18 years of age and older.1*

e Vaxzevria (ChAdOx1-S), an adenoviral vectored vaccine, was provisionally approved
15 February 2021 for active immunisation of individuals > 18 years old for the
prevention of coronavirus disease 2019 (COVID-19) caused by SARS-CoV-2.15

Monoclonal antibodies with indications for treatment of COVID-19 that have been granted
provisional registration;8 in Australia are listed below:

e Xevudy (sotrovimab) was provisionally approved on 20 August 2021 for approval for
treatment of adults and adolescents (aged 12 years and over and weighing at least
40 kg) with coronavirus disease 2019 (COVID-19) who do not require initiation of

8 As part of the provisional approval pathway, the provisional registration process will allow certain
medicines to be provisionally registered in the Australian Register of Therapeutic Goods (ARTG) for a
limited duration. These medicines are registered on the basis of preliminary clinical data, where there is
the potential for a substantial benefit to Australian patients. The TGA will re-assess risks related to the
absence of evidence through data provided at a later stage, as part of the confirmatory data.

Confirmatory data should confirm the relationship between outcomes predicted by the surrogate
endpoint, or other preliminary data, and the clinical benefit as demonstrated by direct clinical outcomes.
The sponsor may apply to transition to full registration at any time up until the provisional registration lapse
date, once they have completed the obligations outlined for the provisional registration period and complete
confirmatory data on safety and efficacy are available.

9 AusPAR for Comirnaty BNT162b2 (mRNA) Pfizer Australia Pty Ltd PM-2020-05461-1-2

available at: https://www.tga.gov.au/auspar/auspar-bnt162b2-mrna-comirnaty

10 AusPAR for Comirnaty BNT162b2 (mRNA) Pfizer Australia Pty Ltd PM-2021-02187-1-2

available at: https://www.tga.gov.au/auspar/auspar-bnt162b2-mrna

11 AusPAR for Comirnaty BNT162b2 (mRNA) Pfizer Australia Pty Ltd PM-2021-05012-1-2

available at: https://www.tga.gov.au/auspar/auspar-tozinameran-mrna-covid-19-vaccine

12 AusPAR for Spikevax elasomeran Moderna Australia Pty Ltd PM-2021-02994-1-2

available at: https://www.tga.gov.au/auspar/auspar-elasomeran

13 AusPAR for Spikevax elasomeran Moderna Australia Pty Ltd PM-2021-02994-1-2
https://www.tga.gov.au/auspar/auspar-elasomeran-0

14 AusPAR for COVID-19 Vaccine Janssen Ad26.COV2.S Janssen-Cilag Pty Ltd PM-2020-06173-1-2

available at: https://www.tga.gov.au/auspar/auspar-ad26cov2s

15 AusPAR for Vaxzevria ChAdOx1-S AstraZeneca Pty Ltd PM 2020 06115 1-2

available at: https://www.tga.gov.au/auspar/auspar-chadox1-s

AusPAR - Nuvaxovid - SARS-CoV-2 rS with Matrix M adjuvant (NVX-CoV2373) - Biocelect Pty Ltd - Page 10 of 100
PM-2021-00623-1-2 OFFICIAL
FINAL 20 January 2022



OFFICIAL FOI 26-2651 - Document 1

Therapeutic Goods Administration

oxygen due to COVID-19 and who are at increased risk of progression to
hospitalisation or death.16

e Ronapreve (casirivimab and imdevimab) was provisionally approved on 15 October
2021 for treatment of COVID-19 in adults and adolescents aged 12 years and older and
weighing at least 40 kg who do not require supplemental oxygen for COVID-19 and
who are at increased risk of progressing to severe COVID-19 and prevention of
COVID-19 in patients of the same age and weight as for treatment who have been
exposed to SARS-CoV-2 and who either have a medical condition making them unlikely
to respond to or be protected by vaccination, who have not been vaccinated against
COVID-19.17

e Actemra (tocilizumab) was provisionally approved on the 1 December 2021 for
treatment of confirmed COVID-19 in hospitalised adults aged 18 years and older who
are receiving systemic corticosteroids and require supplemental oxygen or mechanical
ventilation.18

Other medicines with indications for treatment of COVID-19 that have been granted
provisional registration in Australia include Veklury (remdesivir), Paxlovid
(nirmatrelvir/ritonavir) and Lagevrio (molnupiravir). Veklury was provisionally approved
on 10th July 2020 for COVID-19 treatment.1? Paxlovid was provisionally approved on 18
January 2022 for COVID-19 treatment.2? Lagevrio was provisionally approved on 18
January 2022 for COVID-19 treatment.2!

Regulatory status
This product is considered a new biological entity for Australian regulatory purposes.

The provisional determination for Nuvaxovid was granted by the Therapeutic Goods
Administration (TGA) on 19 January 2021.

At the time the TGA considered this application, an Emergency Use Listing was granted by
WHO on 17 December 2021. European Medicines Agency (EMA) granted conditional
approval on the 20 December 2021. In addition, similar applications were under
consideration in United States of America (USA), Canada, United Kingdom (UK) and New
Zealand.

Table 1: International regulatory status

Submission date Status Approved
indications
European Union 3 February 2021 Conditional Active
(EU) approval on immunization for

20 December 2021 | the prevention of
mild, moderate,

16 AusPAR for Xevudy sotrovimab GlaxoSmithKline Australia Pty Ltd PM-2021-01848-1-2

available at: https://www.tga.gov.au/auspar/auspar-sotrovimab

17 AusPAR for Ronapreve casirivimab/imdevimab Roche Products Pty Limited PM-2021-03952-1-2
available at: https://www.tga.gov.au/auspar/auspar-casirivimabimdevimab

18 AusPAR for Actemra tocilizumab Roche Products Pty Ltd, available at:
https://www.tga.gov.au/auspar/auspar-tocilizumab-rch-3

19 AusPAR for Veklury remdesivir Gilead Sciences Pty Ltd PM-2020-01491-1-2

available at: https://www.tga.gov.au/auspar/auspar-remdesivir

20 AusPAR for Paxlovid nirmatrelvir/ritonavir Pfizer Australia Pty Ltd PM-2021-04880-1-2 to be published
soon.

21 AusPAR for Lagevrio molnupiravir Merck Sharp & Dohme (Australia) Pty Limited PM-2021-03679-1-2 to be
published soon.
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Submission date

Status Approved

indications

and severe disease
caused by SARS-
CoV-2 in adults 2
18 years of age
United States of 11 June 2020 Under Under
America (under IND) consideration consideration
Canada 29 January 2021 Under Under
consideration consideration
United Kingdom 22 January 2021 Under Under
consideration consideration
New Zealand 17 February 2021 Under Under
consideration consideration

Product Information

The Product Information (PI) approved with the submission which is described in this
AusPAR can be found as Attachment 1. For the most recent P], please refer to the TGA

website at <https://www.tga.gov.au/product-information-pi>.

ll. Registration timeline

The following table captures the key steps and dates for this application and which are

detailed and discussed in this AusPAR.

Data was provided as a rolling submission. Under normal circumstances, the TGA's
assessment (for both provisional and general registration) begins once all information to
support registration is available. As part of the Department of Health's response to the
pandemic, the TGA has agreed to accept rolling data for COVID-19 vaccines and
treatments, to enable early evaluation of data as it comes to hand.

Table 2: Timeline for Submission PM-2021-00623-1-2

Description Date

and request for Advisory Committee
advice

Determination (Provisional);8 19 January 2021
Submission dossier accepted and first 26 February 2021
round of evaluation commenced

Evaluation completed 5 January 2022
Delegate’s Overall benefit-risk assessment | 5 January 2022

AusPAR - Nuvaxovid - SARS-CoV-2 rS with Métrix M adjuvant (NVX-CoV2373) - Biocelect Pty Ltd -
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Description Date

Sponsor’s pre-Advisory Committee 7 January 2022
response

Advisory Committee meeting 7 January 2022
Registration decision (Outcome) 19 January 2022

Completion of administrative activities and | 20 January 2022
registration on the ARTG

Number of working days from submission | 175
dossier acceptance to registration
decision*

*Statutory timeframe for standard applications is 255 working days

l1l. Submission overview and risk/benefit assessment

The submission was summarised in the following Delegate’s overview and
recommendations.

Quality

Nuvaxovid is a recombinant spike protein vaccine. It is based on the first-isolated full
length, wild-type SARS-CoV-2 spike glycoprotein. It is formulated in a sterile, preservative
free, aqueous buffered suspension of the SARS-CoV-2 rS protein that is co-formulated with
Matrix-M adjuvant and formulation buffer and presented in a multidose vial containing ten
doses. A single dose is 0.5 mL. The recommended storage conditions of Nuvaxovid is from
2°C to 8°C and the intended route of administration is intramuscular injection.

Structure

The SARS-CoV-2 viral spike protein envelope consists of multimers of the spike
glycoprotein which mediates receptor binding and membrane fusion with the host cell.
The S gene was codon-optimised for expression in Spodoptera frugiperda insect cells from
a full length, prefusion, stabilised SARS-CoV-2 spike genetic sequence. This recombinant
SARS-CoV-2 spike gene encodes a recombinant spike glycoprotein, which is the active
component of the vaccine). Purified rS glycoprotein form trimers that assemble into
nanoparticles, binding with high affinity to the human angiotensin converting enzyme 2
(ACE2) receptor.

Adjuvant

Matrix-A and Matrix-C complexes contain purified saponin Fraction-A or Fraction-C,
respectively, plus cholesterol and phosphatidylcholine. The saponin fractions are obtained
by high-performance liquid chromatography purification of saponin enriched purified
bark extract from the tree Quillaja saponaria (Molina). The Matrix-A and Matrix-C
complexes are regularly shaped, uniform and stable with an average size of approximately
40 nm.
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Conclusions and recommendation

The manufacturing quality information submitted by the sponsor support the provisional
registration of Nuvaxovid.

However, it should be noted that there are some issues that need to be fully resolved
before it is possible to provide assurances that the product is able to meet all of the
requirements of the Therapeutics Goods Act 1989 and its associated instruments. The
Delegate should review the proposed conditions of registration to ensure the product is
fully compliant with all of the previously mentioned instruments, before release into the
market.

Proposed quality conditions of registration

Quality Conditions
— Medicine labels
a)The medicines must not be supplied with labels other than the labels:

= | that were considered and agreed to as part of the s.25 provisional
registration decision, i.e. the labels referred to in the category 1 application
and email from sponsor dated third quarter of 2021; or

= ii. that are approved following a request to vary the entry in the Register under
section 9D of the Act.

b) The sponsor will develop Australian-specific labels for the medicines, that
conform with all relevant Australian labelling requirements, and will take all
reasonable steps to implement such labelling before the end of the provisional
registration period for the medicine (noting that, consistent with paragraph
28(5)(aaa) of the Act, changes to such matters as labels that have been agreed to as
part of an evaluation under section 25 of the Act may only occur following
submission under section 9D of a 'variation' application and approval by the TGA).

c) The sponsor will provide information to the TGA on the proposed strategies and
planned timelines for Australian dedicated supplies, as soon as possible, and no
later than first quarter of 2024.

Good Manufacturing Practice (GMP) clearance for listed manufacturers: the sponsor
must maintain the validity of all manufacturer GMP Clearances for the duration of
product supply to Australia. Additionally, the conditions of GMP Clearance approval
must be complied with at all times.

Post-approval stability protocol and stability commitment: The manufacturer must
continue the ongoing stability studies presented in the stability studies protocol.
Additionally, 1 batch of drug product per year must be placed on long term stability
program and on accelerated stability testing where significant changes are made to the
manufacturing process. The manufacturer must communicate any out of specifications
stability test results to the TGA.

Stability (drug product)

The sponsor must provide updated statistical results of long-term stability data for
process validation (PV) and clinical stability batches as they become available to
further support 6 months storage at 2 to 8°C with real-time stability data.

NOTE: As per TGA guidelines, the sponsor should submit a formal (Category 3)
application along with the supporting real-time (long-term) stability data for evaluation
for any proposed extension to the shelf life post-provisional registration approval.
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The sponsor must provide updated protein concentration results for clinical long-term
stability batches [Information redacted] together with the investigation report into the
observed atypical protein concentration results when the report became available.

The sponsor must provide commitment to review and update the stability testing
parameters to include saponin integrity and particle size by dynamic light scattering
(DLS).

e The sponsor must not supply any batches that have a temperature deviation during
shipment.

e Batch Release Testing and Compliance

Independent batches of Nuvaxovid (SARS-CoV-2 rS [NVX-CoV2373]) COVID-19 vaccine
imported into Australia must not be released for sale until samples and the manufacturer’s
release data have been assessed and sponsor have received notification acknowledging
release from the Laboratories Branch, TGA.

For each independent batch of the product imported into Australia, the sponsor must
supply the following:

— A completed Request for Release Form, available from vaccines@health.gov.au.

— Complete summary protocols for manufacture and QC, including all steps in
production in the agreed format.

— Atleasta 2 mL sample (as atleast 4 x 500 pL aliquots) of each bulk drug substance
batch used in the manufacture of the given drug product batch.

— Atleast 20 (twenty) vials (samples) of each manufacturing batch of Nuvaxovid
(SARS-CoV-2 rS [NVX-CoV2373]) COVID-19 vaccine with the Australian approved
labels, PI and packaging (unless an exemption to supply these has been granted)
representative of all batches of product seeking distribution in Australia.

— Atleast 5 (five) vials (samples) of any further consignments of a manufacturing
batch of Nuvaxovid (SARS-CoV-2 rS [NVX-CoV2373]) COVID-19 vaccine with the
Australian approved labels, PI and packaging (unless an exemption to supply these
has been granted). Further consignments cover batches previously supplied to
TGA for the purposes of batch release testing but are seeking to be supplied again)

— If the manufacturing batch has been released in Europe or United Kingdom a copy
of the EU Official Control Authority Batch Release (OCABR) certificate (or
equivalent from the UK) must be provided.

— Any reagents, reference material and standards required to undertake testing, as
requested by Laboratories Branch, TGA.

Sponsors must provide all requested samples and data in sufficient time (at least 5
business days) prior to any distribution date to allow the TGA to perform testing and
review.

Distribution of each batch of vaccine is conditional upon fulfilment of these conditions and
receipt of a letter from the Laboratories Branch acknowledging release.

Samples and data should be forwarded to the Biotherapeutics Section, Laboratories
Branch before release of each batch and with sufficient lead time to allow for Laboratories
Branch testing.

The shipments (including reagents) to TGA are the responsibility of the Australian
sponsor/agent who will be required to facilitate the import and customs clearance
process.
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Certified Product Details

An electronic copy of the Certified Product Details (CPD) as described in Guidance 7:
Certified Product Details of the Australian Regulatory Guidelines for Prescription
Medicines (ARGPM) [https://www.tga.gov.au/guidance-7-certified-product-details]
should be provided upon registration of the therapeutic good. In addition, an updated CPD,
for the above products incorporating the approved changes is to be provided within one
month of the date of approval letter. A template for preparation of CPD for biological
prescription medicines and Vaccines can be obtained from the TGA website
[https://www.tga.gov.au/form/certifiedproduct-details-cpd-biological-prescription-
medicines]. The CPD should be sent as a single bookmarked PDF document to
Vaccines@health.gov.au as soon as possible after registration/approval of the product or
any subsequent changes as indicated above.

Nonclinical

The sponsor has generally conducted adequate studies on pharmacology and toxicity of
the vaccine and its adjuvant (Matrix-M). All repeat dose toxicity, genotoxicity and
reproductive toxicity studies for the vaccine and adjuvant were performed under Good
Laboratory Practice conditions. No pharmacokinetic studies were conducted with the
antigen or the adjuvant. One tissue distribution study with the adjuvant is ongoing.

Nuvaxovid was found to be immunogenic in nonclinical studies in mice, rats, hamsters,
rabbits and non-human primates. Nuvaxovid induced both humoral and cellular immune
response in mice and non-human primates.

One or two boost immunisations approximately 10 months following primary
immunisation with a different SARS-CoV-2 spike protein variant (beta variant) with
Matrix-M, induced strong humoral and cellular immune response against at least three
SARS-CoV-2 spike protein variants in baboons.

The vaccine provided some protection from infection in mice, hamsters and primates
when challenged after two immunisation doses, based on viral RNA and subgenomic RNA
load and lung histopathology. The immunisation regimen in monkeys was identical to the
proposed clinical immunisation regimen (two doses delivered intramuscularly, 21 days
apart).

Lung histopathological changes were less severe in challenged immunised primates
compared to challenged controls. Primates do not show SARS-CoV-2 infection related
clinical signs and generally develop only mild lung pathology. There were no studies on
protection of older animals from SARS-CoV-2 infection. In vivo primary pharmacology
studies were of short term; two long term immunogenicity studies are still ongoing.

No enhanced lung pathology was evident in immunised, virus challenged animals.
Findings in a repeat dose toxicity study with Nuvaxovid by the intramuscular route in
rabbits showed local reactions at the injection site and elevated serum levels of fibrinogen,
C-Reactive protein and globulin in plasma. While no effects on draining lymph node and
spleen were observed in the rabbit with Nuvaxovid, hyperplasia, plasmacytosis and
heterophil infiltrates in draining lymph node and/or spleen were observed in rats and
rabbits treated with adjuvant with or without an antigen. All the findings were related to
immune response to the vaccine and adjuvant and fully or partially reversible a few weeks
after the last treatment. Both the Nuvaxovid and the adjuvant alone were well tolerated.

The adjuvant was negative in two in vitro genotoxicity tests. No in vivo genotoxicity study
was performed. This is considered acceptable as it was negative in in vitro assays, and the
saponin fractions are plant derived and are approved food additives.
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In a combined reproductive and developmental toxicity study with Nuvaxovid, and
adjuvant alone female fertility, embryofetal development and postnatal development of
offspring were unaffected.

Conclusions and recommendation

Nuvaxovid elicited both humoral and cellular immune responses to the spike antigen in
mice, hamsters and non-human primates and conferred some protection from SARS-CoV-2
infection.

Primary pharmacology studies investigating the potential long term immunity following
immunisation with Nuvaxovid in non-human primates are still ongoing. In baboons, one or
two boost immunisations (21 days apart) with a different SARS-CoV-2 antigen (beta
variant), 10 months following primary immunisation induced rapid and strong immune
response against SARS-CoV-2 US-WA1, the Beta variant (B.1.351) and Alpha (B.1.1.7)
variants.

Repeat dose toxicity studies with the proposed vaccine in rabbits and adjuvant in rats and
rabbits raised no safety issues. Treatment related findings were limited to immune
response related effects.

Nuvaxovid did not adversely affect female fertility, embryofetal development or postnatal
development in rats. Pregnancy category B1;22 is considered appropriate.

Adjuvant was found to be not genotoxic.

While mouse immunogenicity studies showed comparability between nonclinical batches,
there are no immunogenicity and safety studies to demonstrated comparability between
the commercial batches to be marketed in Australia and the nonclinical batches.

The ongoing immunogenicity studies and planned tissue distribution study should be
provided for review once they are completed.

Clinical

The clinical dossier consisted of:
e Three Phase I/II clinical trials
e Two Phase III clinical trials

The following three Phase I/II studies began in second and third quarter of 2020 (see
Figure 1):

e the pharmacology section of this report covers part one (and two) of Study 2019nCoV-
101. Study 2019nCoV-101 is the first in human, dose finding, safety and
immunogenicity Phase I clinical trial. Part one of the trial was undertaken in Australia.

e parttwo of Study 2019nCoV-101 was undertaken in Australia and the USA (also
covered in the pharmacology section of this report).

e the supportive, Phase Ila/IIb trial of Study 2019nCoV-501 (based in South Africa) is
covered in the first clinical efficacy section of this report.

22 Drugs which have been taken by only a limited number of pregnant women and women of childbearing age,
without an increase in the frequency of malformation or other direct or indirect harmful effects on the human
fetus having been observed.

Studies in animals have not shown evidence of an increased occurrence of fetal damage.
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Two pivotal Phase III trials (see Figure 1):

e Study 2019nCoV-302 that showed efficacy of 96.4% against non-B.1.1.7 variants,
86.3% against the B.1.1.7 (Alpha) variant and 89.7% overall. The interim analysis of
the primary endpoint data cutoff 10 January 2021 when 62 blinded endpoints were
accrued. The final analysis of the primary endpoint data cutoff 29 January 2021 when
106 blinded endpoints were accrued.

e Study 2019nCoV-301, also known as the PREVENT-19 trial (PRE-fusion protein
subunit vaccine efficacy Novavax trial COVID-19) trial began in December 2020. The
PREVENT-109 trial showed efficacy of 90.4% overall, 100% against SARS-CoV-2
variants not considered as a VOC/variant of interest (VOI) and 93.2% against
SARS-CoV-2 variants considered as VOC/VOL. The final analysis of the primary
endpoint data cutoff 1 June 2021 when 77 blinded endpoints were accrued.

Figure 1: Clinical development plan for Nuvaxovid
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1: Dose confirmation based on Phase I data (August 2020). Triggers: Phase I US/Australia (dose
confirmation in > 60 years old); Phase IIb South Africa efficacy study, 18 to 65 years old; Phase 11/111
United Kingdom efficacy study, 18 to 84 years old.

2: Dose confirmation in adults > 60 years based on Phase II (October 2020). Trigger: Phase 111 US/Global
study = 18 years old.

Source: Novavax presentation.

In addition, the sponsor also submitted interim clinical study report (CSR) for the Indian
Council of Medical Research (ICMR)/Serum Institute of India (SII) Covovax trial, which
was conducted in India by the SII.23

Immunogenicity

The immunogenicity data available in this report were generated from Study 2019nCoV-
101 Parts one and two; and Studies 2019nCoV-302, 2019nCoV-301, and 2019nCoV-501.

23 Covovax is a locally produced version of the Nuvaxoid vaccine in India, manufactured not by the sponsor but
by the Serum Institute of India (SII)
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Dose finding studies

Study 2019nCoV-101 is a two part Phase I/Il randomised, observer blinded, placebo-
controlled study, designed to evaluate the safety and immunogenicity of Nuvaxovid.

Part one is the first in human trial evaluating the safety and immunogenicity of
SARS-CoV-2 rS with or without Matrix-M adjuvant in healthy adult subjects 18 to 59 years
of age at two sites in Australia. Part two commenced after positive results were observed
following a formal analysis of the primary endpoints in Part one of the study and was
designed to evaluate the safety and immunogenicity of SARS-CoV-2 rS with Matrix-M
adjuvant in healthy adult subjects 18 to 84 years of age at multiple sites in the USA and
Australia.

Both Part one and two evaluated two dose levels of SARS-CoV-2 rS (5 pg and 25 pg), which
were based on the results of nonclinical studies with SARS-CoV-2 rS and on the results of
clinical studies with other Novavax based nanoparticle vaccines. Both parts also evaluated
a single dose level of Matrix-M adjuvant (50 pg), based on previous clinical experience
with Matrix-M adjuvant.

Study 2019nCoV-101 Part one

Subjects in Study 2019nCoV-101 Part one received either one or two doses of either 5 pg
or 25 pg recombinant spike protein with or without 50 pg Matrix-M adjuvant (see Table 3)

Table 3: Study 2019nCoV-101 Part one Clinical trial design

Number of Participants Day 0 Day 21 (+ 5 days)
Trial Matrix-Ml Matrix-M1
Vaccine SARS-CoV-2r8' | Adjuvant | SARS-CoV-2rS$' | Adjuvant
Group | Randomised | Senfinel (ng) (ng) (ng) (ng)
A 25 - 0 0 0 0
B 25 - 25 0 25 0
C 25 3 5 50 5 50
D 25 3 25 50 25 50
E 25 = 25 50 0 0

Abbreviations: SARS-CoV-2 rS = severe acute respiratory syndrome coronavirus 2 recombinant spike
protein nanoparticle vaccine

LConstruct A (BV2373)

Note: This trial was designed to evaluate up to 2 unique constructs of SARS-CoV-2 rS (Construct A
(Cohort 1) and Construct B (Cohort 2)); however, only 1 construct (Construct A) was evaluated in the

trial.

Anti-spike protein immunoglobin G (IgG) was measured at Day 0 (Baseline), and Days 7,

21, 35, 49, 105, and 189 using a qualified IgG enzyme-linked immunosorbent assay

(ELISA). The reverse cumulative distribution curves showing the responses at Day 0,
Day 21 (21 days post first dose), Day 35 (14 days post second dose) and Day 189 (six
months post first dose) are presented below in Figure 2. Neutralising antibody (NAb)
responses showed a similar pattern.

Part one of the Study 2019nCoV-101 showed that up to two doses of 5 ug and 25 pg
SARS-CoV-2 rS with or without 50 pg Matrix-M adjuvant, administered 21 days apart,
were immunogenic and well tolerated in healthy adult subjects 18 to 59 years of age.
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Figure 2: Study 2019nCoV-101 Reverse cumulative distribution function of serum
immunoglobin G antibody levels at Baseline and following first vaccination of
SARS-CoV-2 rS with or without Matrix-M adjuvant in healthy adult subjects 18 to 59
years of age (per protocol analysis set)
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Figure 2:Study 2019nCoV-101 Reverse cumulative distribution function of serum
immunoglobin G antibody levels at Baseline and following first vaccination of SARS-
CoV-2 rS with or without Matrix-M adjuvant in healthy adult subjects 18 to 59 years

of age (per protocol analysis set), continued.
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Study 2019nCoV-101 Part two

Part two of Study 2019nCoV-101 was conducted in healthy males or non-pregnant females
18 to 84 years of age, inclusive, to further identify the optimal dose across age strata based
on immune response (IgG antibody to SARS-CoV-2 rS) at Day 35 and whether baseline

immune status has an impact. The treatment groups are listed in Table 4.
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Table 4: Study 2019nCoV-101 Part two clinical trial design

Dayv 2l Day 189
Day 0 (-1 to +3 days) (15 days)
SARS-CoV-21S + SARS-CoV-215 + SARS-CoV-2r1S+
Treatment Number of Matrix-M1 Matrix-M1 Matrix-M1
Group Participants Adjuvant Adjuvant Adjuvant
A 300 Placebo Placebo Placebo
Bl 150 S5ug+50ug 5pg+50ug Placebo
B2 150 5ug+50pg 5pg+50pg 5pg+50 pg
Cl1 150 S5ug+50ug Placebo Placebo
C2 150 5pg+50pg Placebo 5 pg+50 pg
D 300 25ug+50pug 25ug+50 ug Placebo
E 300 25pug+50pug Placebo Placebo

Abbreviations: SARS-CoV-2 rS = severe acute respiratory syndrome coronavirus 2 recombinant spike.

Immunogenicity assessments comprised serum anti-spike protein binding IgG,
angiotensin converting enzyme 2 (ACE2) receptor binding inhibition, NAb, and cell
mediated immunity. Neutralising antibody responses comparing the 18 to 59 years
stratum and the 60 to 84 years stratum (see Table 5).

Table 5: Study 2019nCoV-101 Part two, comparison of neutralising antibodies
specific for SARS-CoV-2 wild type virus following vaccination with SARS-CoV-2 rS
and Matrix-M adjuvant regardless of baseline serostatus in subjects 18 to 59 years
of age and 60 to 84 years of age (per protocol analysis set)

Neutralizing Antibedy 18 to 59 Years Stratum 60 to 84 Years Stratum
Parameters
GMT at Davy 0
Group B (n = 24/27) 10.0 11.1
Group D (n = 23/26) 10.0 10.0
GMT at Dav 21
Group B (n =8/13) 36.7 42.2
Group D (n=11/10) 1324 325
GMT at Day 35
Group B (n = 23/26) 2200.8 980.5
Group D (n= 23/26) 1783.1 1034.2
SCR at Dav 35
Group B (n = 23/26) 96.2 100.0
Group D (n= 23/26) 96.2 96.2

Abbreviations: GMT = geometric mean titre; SARS-CoV-2 rS = severe acute respiratory syndrome
recombinant spike protein nano particle vaccine; SCR = seroconversion

Note: Group B=5/50 ug x 2; Group D = 25/50 pg x 2

Overall, it can be concluded that the interim results obtained in Study 2019nCoV-101
Part two provide further support for the inclusion of the adjuvant and administration of a
second dose, with again no apparent advantage for 25 versus 5 pg antigen doses in the
adjuvanted formulations. The humoral immune response analyses by age subgroup show
a potent response in both age groups, although the magnitude of the response was
consistently lower in the older age stratum. The final CSR should be made available as
soon as possible to further evaluate the effect of age on the kinetics, amplitude or
durability of vaccine induced immune responses.

Main immunogenicity studies
Study 2019nCoV-301

Study 2019nCoV-301 is an ongoing Phase III, multicentre, randomised, observer blinded,
placebo controlled study in subjects 18 years of age and older in United States and Mexico.
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Upon enrolment, subjects were stratified by age (18 to 64 years and = 65 years) and
assigned in a 2:1 ratio to receive Nuvaxovid or the placebo.

The main immunogenicity related endpoints were the analysis of antibodies binding to the
SARS-CoV-2 S protein by ELISA, and SARS-CoV-2 neutralisation, both at Day 0 (Baseline)
and Day 35 (that is 14 days after second dose).

Demographics and baseline characteristics of subjects in the per-protocol immunogenicity
analysis set were well balanced between the Nuvaxovid and placebo groups. Median age
was 65 years old (range: 18 to 95 years), with approximately 50% of subjects = 65 years of
age. Approximately half the subjects were male (50.1%), while the majority (79.1%) was
White, not of Hispanic or Latino origin (80.7%), and located in the United States (93.0%).
Black or African Americans (9.9%), American Indians or Alaska Natives (6.2%), and Asians
(3.3%) were well represented. The majority of subjects were overweight or obese
(74.3%), with more than a third being obese (38.2%).

At two weeks following second dose of vaccination (Day 35), serum IgG antibody
geometric mean ELISA units (GMEUs) in the Nuvaxovid group were markedly increased
relative to placebo across all age groups (48918 versus 128, respectively, for subjects

> 18 years of age; 63890.4 versus 121.9 for subjects 18 to < 65 years of age; and

37594.3 versus 134.1 for subjects = 65 years of age) with no evidence of placebo response.
Serum anti-spike protein IgG geometric mean titres (GMT) in the Nuvaxovid group were
approximately 1.7 fold higher in the younger age cohort (18 to < 65 years) than in the
older age cohort (= 65 years). Seroconversion rates (SCR) in the Nuvaxovid groups also
were markedly increased relative to placebo across all age groups (97.3% versus 4.5% for
subjects = 18 years of age; 98% versus 3.7% for subjects 18 to < 65 years of age; and
96.6% versus 5.3% for subjects = 65 years of age).

Serum anti-spike protein IgG levels at Day 35 in both serologically negative and
serologically positive adult subjects were increased relative to placebo and showed similar
patterns of response, with higher levels in the placebo group in serologically positive adult
subjects. In baseline seropositive individuals, GMTs at Baseline were 7541 and

3062.2 ELISA units/mL in the placebo and Nuvaxovid group, compared to 6174.6 and
119620.4 ELISA units/mL at Day 35.

Neutralising antibody levels in serologically negative adult subjects at Day 35 (see Table
6) were increased relative to placebo across all age groups: = 18 years of age, 18 to < 65
years, and = 65 years of age.
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Table 6: Study 2019nCoV-101 Summary on neutralising antibodies for SARS-COV-2
wild-type virus at Day 0 (Baseline) and Day 35 (14 days after second dose) in
serologically negative subjects by age groups (per protocol immunogenicity analysis
set)

Participants > 18 Years Participants 18 to < 65 Years Participants > 65 Years
Farameter NVX-CoV2373 Placebo NVX-CoV1373 Placebo NVX-CoV2373 Placebo
N=711 N=333 N=2353 N=163 N=2358 N=170
Day 0 (baseline)!
ol 708 331 351 161 357 170
Median (1/duution) 10.0 100 100 10.0 10.0 10.0
Min, max (1/dilution) 10, 10240 10, 20 10, 10240 10,10 10, 2564 10,20
GMT 10.5 101 10.6 10.0 104 10.1
95% CT? 102,109 100, 10.1 101,112 100, 10.0 100,109 100,103
Day 35
ol - 703 332 349 163 354 169
Median (1/dihution) 12600 100 280.0 10.0 12800 100
Min, max (1/dilution) 10, 40960 10, 640 10, 40960 10, 640 10, 20480 10, 640
GMT 10782 107 12928 106 901 .6 108
95% CT* 968.0, 12009 10.2.11.2 11280, 14516 99.114 164 4. 1063 4 10.1.11.6
nl2 700 330 47 161 353 169
GMFR referencing Day 0 1028 11 12.7 11 864 1.1
95% (T3 919 1151 10,11 1060, 1422 10,11 730,1024 10,11
SCR = 4-fold increase. ni/n2 (%) B747700 (96 3) 1330(2.1) H1/347 98 D 31610019 3337353 (94.9) 4169(24)
95% C1* 940,970 0.9.43 96.3 994 04.53 914, 99.5 06.59

Abbreviations: CI = confidence interval; GMFR = geometric mean fold rise; GMT = geometric mean titre;
LLOQ = lower limit of quantification; max = maximum; min = minimum; n1 = number of participants in
the per protocol immunogenicity analysis set with non-missing data at visit, n2 = number of participant
in the per protocol immunogenicity analysis set with non-missing data at both the baseline and Day 35
visit, n3 = number of participants who reported = 4 fold increase. Percentages were calculated based on
n2 as the denominator, NVX-CoV2373 = Nuvaxovid, 5 pug SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant,
SCR = seroconversion rate

1 Day 0 (Baseline) was defined as the last non-missing assessment prior to study vaccine administration

2 The 95% confidence interval (CI) for GMT and GMFR were calculated based on the t-distribution of the
log transformed values, then back transformed to the original scale for presentation

3 The SCR percentage was defined as percentage of participants at each post vaccination visit with a
> 4 fold rise in antibody concentration

4The 95% CI for SCR percentage was calculated using the exact Clopper-Pearson method.
Note: Titre values less than LLOQ (20) were replaced by 0.5 x LLOQ

At two weeks following second dose in most subjects (Day 35), neutralising antibody
GMTs in the Nuvaxovid group were markedly increased relative to placebo for all subjects
(1156.6 versus 11.8, respectively); for serologically positive subjects (3741.9 versus
190.3) relative to placebo; and for serologically negative subjects (1078.2 versus 10.7),
with no evidence of placebo response (Table 7). Neutralising antibody GMTs in the
Nuvaxovid group were approximately 3.5 fold higher in the serologically positive cohort
than in the serologically negative cohort. Seroconversion rates in the Nuvaxovid group
also were markedly increased relative to placebo across all baseline serostatus groups
(95.5% versus 2.3% for serologically negative and positive subjects; 96.3% versus 2.1%
for serologically negative subjects; and 82.9% versus 8.3% for serologically positive
subjects).
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Table 7: Study 2019nCoV-101 Summary of neutralising antibodies for SARS-COV-2
wild type virus at Day 0 (Baseline) and Day 35 (14 days after second dose) in adult
subjects by baseline status (per protocol immunogenicity 2 analysis set)

Serologically Negative or Positive Serologically Negative Serologically Positive
Parameter NVX-CoV2373 Placebo NVX-CoV2373 Placebo NVX-CoV2373 Placebo
N=T53 N=345 N=T11 N=333 N=d2 N=12
Day 0 (baseline)*
al 149 343 108 33l 41 12
Mediaa (1 /dilution) 10.0 100 10.0 100 160.0 160.0
Min, max (1/dilubon) 10, 10240 10,5120 10, 10240 10, 20 10,5120 20,5120
GMT 122 111 10.5 0.1 160.0 179.6
95% CI* 115,130 104,119 102,109 100, 10.1 97.4,2629 525,613.8
Day 35
al 745 4 703 332 42 12
Median (1/dilution) 1280.0 100 1280.0 100 2560.0 160.0
Min, max (1/dilution) 10, 40960 10, 1280 10, 40560 10, 640 320, 40960 20, 1280
GMT 1156 6 118 10782 107 37419 1903
95% CI* 10412, 12847 110,128 968.0, 12009 102,112 17349 50825 §1.9,441 8
ol 741 42 700 30 41 12
GMFR referencing Day 0 W.6 1.1 1003 1.1 213 11
95% CI? 845.1059 10.11 91.9.1151 10.11 134.389 06.19
SCR 2 4-fold increase, n3/n2 (%)’ J08/741 (85.5) §/342(23) 674/700 (96.3) 7/330(2.1) 34/41(829) 1/12(8.3)
95% CT* 938.969 1.0.46 94.6.97.6 09.43 679.928 0.2,385

Abbreviations: CI = confidence interval; GMFR = geometric mean fold rise; GMT = geometric mean titre;
LLOQ = lower limit of quantification; max = maximum; min = minimum; n1 = number of participants in
the per protocol immunogenicity 2 analysis set with non-missing data at visit, n2 = number of
participant in the per protocol immunogenicity 2 analysis set with non-missing data at both the baseline
and Day 35 visit, n3 = number of participants who reported = 4 fold increase. Percentages were
calculated based on n2 as the denominator, NVX-CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2 rS plus 50 pg
Matrix-M adjuvant, SCR = seroconversion rate

! Day 0 (Baseline) was defined as the last non-missing assessment prior to study vaccine administration

2 The 95% CI for GMT and GMFR were calculated based on the t-distribution of the log transformed
values, then back transformed to the original scale for presentation

3 The SCR percentage was defined as percentage of participants at each post vaccination visit with a = 4
fold rise in antibody concentration

4The 95% CI for SCR percentage was calculated using the exact Clopper-Pearson method

Note: Titre values less than LLOQ (20) were replaced by 0.5 x LLOQ
Study 2019nCoV-302

Study 2019nCoV-302 is an ongoing Phase III, multicentre, randomised, observer blinded,
placebo controlled study in subjects 18 to 84 years of age in the UK. Upon enrolment,
subjects were stratified by age (18 to 64 years; 65 to 84 years) to receive Nuvaxovid or
placebo.

The main immunogenicity related endpoints were the analysis of antibodies binding to the
SARS-CoV-2 S protein by ELISA, and SARS-CoV-2 neutralisation, both at Day 0 (Baseline)
and Day 35 (14 days after second dose).

At two weeks following second vaccination in all subjects (Day 35), serum anti-spike
protein IgG GMTs in the Nuvaxovid group were markedly increased approximately 350 to
400 fold relative to placebo across all age groups (44673.8 versus 113.2 ELISA units/mlL,
respectively, for subjects 18 to 84 years of age; 47564.3 versus 113.5 ELISA units/mL for
subjects 18 to 64 years of age; and 37892.8 versus 112.3 ELISA units/mL for subjects 65 to
84 years of age) with no evidence of placebo response. Serum anti-spike protein IgG GMTs
in the Nuvaxovid group were approximately 1.3 fold higher in the younger age cohort (18
to 64 years) than in the older age cohort (65 to 84 years). Seroconversion rates in the
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Nuvaxovid groups also were markedly increased relative to placebo across all age groups
(99% versus 0.7% for subjects 18 to 84 years of age; 99% versus 1% for subjects 18 to 64
years of age; and 99.1% versus 0% for subjects 65 to 84 years of age).

Serum anti-spike protein IgG levels at Day 35 in both serologically negative and
serologically positive adult subjects were increased relative to placebo and showed similar
patterns of response, with higher levels in the placebo group in serologically positive adult
subjects. In baseline seropositive individuals, GMTs at Baseline were 1771.7 and

1698.8 ELISA units/mL in the placebo and Nuvaxovid group, compared to 1756.9 and
125489.8 ELISA units/mL at Day 35.

Neutralising antibody levels in serologically negative adult subjects at Day 35 were
increased relative to placebo across all age groups: 18 to 84 years, 18 to 64 years, and
65 to 84 years (Table 8).

Table 8: Study 2019nCoV-302 Summary of neutralising antibodies at Day 0
(Baseline) and Day 35 (14 days after second dose) in serologically negative adult
subjects by age group (per protocol immunogenicity neutralisation assay subset)

Participants 18 to 84 Years Participants 18 to 64 Years Participants 65 to 84 Years
Parameter NVX-CoV2373 Placebo NVX.CoV2373 Placebo NVX-CoV2373 Placebo
N=18] N=180 N=170 N=284 N=111 N=96
Day 0 (baseline)'
al 381 380 2710 184 111 9%
Median 10.0 100 100 100 10.0 100
Mn, max 10, 160 10 40 10,20 10, 40 10, 160 10, 10
GMT 101 101 10.1 101 103 100
95% CI* 100.103 100,102 100,101 100,102 98.108 100.100
Day 35 (14 days after second vaccination)
ul 381 380 270 284 11 96
Median 1280.0 100 1280.0 100 1280.0 100
Mm, max 10, 20480 10. 5120 10, 20480 105120 10. 10240 10. 10
GMT 11331 104 12412 105 979 100
95% CI* 999.4,1284.7 99,108 10624, 14405 99,111 7201, 11448 100,100
GMFR eferencrng Day 0 1121 10 1235 10 386 10
95% CI* 98.7,121.3 10,11 1064, 1433 10,11 69.4.113.0 10,10
SCR > 4-fold merease”. n2/nl (%) | 374381 (98.2) 2/380(0.5) 265/270(98.1) 2284 (0.7 109111(98.2) 0/96 (0.0)
95% C[* 963,993 01,19 957,994 0.1,25 936,998 00,38

Abbreviations: CI = confidence interval; GMFR = geometric mean fold rise; GMT = geometric mean titre;
LLOQ = lower limit of quantification; max = maximum; min = minimum; n1 = number of participants in
the per protocol immunogenicity neutralisation assay subset with non-missing data at visit, n2 = number
of participant who reported = 4 fold increase, with percentages calculated as (n2/n1) x 100; NVX-
CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2 rS§ plus 50 pg Matrix-M adjuvant, SCR = seroconversion rate

1 Baseline was defined as the last non-missing assessment prior to first dose vaccination

2 The 95% CI for GMT and GMFR were calculated based on the t-distribution of the log transformed
values, then back transformed to the original scale for presentation

3 The SCR was defined as percentage of participants at each post vaccination visit with a titre = 4 fold rise
4The 95% CI for SCR percentage was calculated using the exact Clopper-Pearson method

Note: LLOQ = titre of 20, with titre values less than LLOQ were replaced by 0.5 x LLOQ

At two weeks following second dose (Day 35), neutralising antibody GMTs in the
Nuvaxovid group were markedly increased approximately 110 fold relative to placebo for
serologically negative subjects (1129.5 versus 10.4); and approximately 70 fold for
serologically positive subjects (4373.8 versus 62) with no evidence of placebo response
(Table 9). Neutralising antibody GMTs in the Nuvaxovid group were approximately

3.9 fold higher in the serologically positive cohort than in the serologically negative
cohort. SCRs in the Nuvaxovid group also were markedly increased relative to placebo
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across baseline serostatus groups (98.2% versus 0.8% for serologically negative subjects;
and 100% versus 15.8% for serologically positive subjects).

Table 9: Study 2019nCoV-302 Summary of neutralising antibody levels at Day 0
(Baseline) and Day 35 (14 days after second dose vaccination) in adult subjects by

baseline serostatus (intent to treat neutralisation assay subset)

Serologically Negative or Positive l Serologically Negative Serologically Positive
Parameter NVX-CoV2373 Placebo NVX-CoV2373 Placebo NVX-CoV2373 Placebo
N=500 N=497 N=473 N=47%8 N=124 N=2
Day 0 (baseline)’
nl 410 409 388 350 22 19
Median 10.0 10.0 10.0 10.0 609 40.0
Min, max 10,1230 10,1280 10,160 10,40 10,1280 10,1230
GMT 11.1 10.8 10.1 101 584 480
95% CI 10.6.11.7 104.11.3 10.0.103 10.0, 102 33.7.1013 282 £17
Day 35 (14 days after second vaccination)
al 410 409 38 390 22 19
Median 1280.0 10.0 1280.0 10.0 51200 80.0
Mm, max 10, 20480 10, 5120 L0, 20480 10,5120 640, 10240 10, 2560
GMT 12146 113 11285 10.4 43738 62.0
91'-‘-CI: 1074.1, 1373 6 106,121 996.9 12798 100 109 31098, 61514 41222
GMER referencing Day 0 1094 10 1117 10 749 13
95% CI 26.8.123.6 10.11 985 1268 10, 1.1 48.1. 1168 0820
SCR 2 4-fold increace® n2inl (%) 403/410 (98 3) 6409 (15) 381/388 (98 2) 3/390(0 8) 22/22 (100 0) 319(158)
95% CT! 96.5,99.3 05,32 963,993 02,22 84.6,100.0 34.396

Abbreviations: CI = confidence interval; GMFR = geometric mean fold rise; GMT = geometric mean titre;
LLOQ = lower limit of quantification; max = maximum; min = minimum; n1 = number of participants in
the intent to treat neutralisation assay subset, n2 = number of participant who reported = 4 fold
increase, with percentages calculated as (n2/n1) x 100; NVX-CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2 rS
with 50 pg Matrix-M adjuvant, SCR = seroconversion rate

1 Baseline was defined as the last non-missing assessment prior to first dose vaccination

2The 95% CI for GMT and GMFR were calculated based on the t-distribution of the log transformed
values, then back transformed to the original scale for presentation

3 The SCR was defined as percentage of participants at each post vaccination visit with a titre = 4 fold rise
4The 95% CI for SCR percentage was calculated using the exact Clopper-Pearson method

Note: LLOQ = titre of 20, with titre values less than LLOQ were replaced by 0.5 x LLOQ

A seasonal influenza co-administration substudy was conducted as part of
Study 2019nCoV-302 in the first approximately 400 subjects, who met the additional
inclusion criteria; 24 for the study.

The objective of the substudy was to evaluate the safety and immunogenicity of Nuvaxovid
in the initial set of vaccinations when co-administered with an authorised seasonal
influenza vaccine. The endpoint was ‘analysis of the safety and immunogenicity of SARS-
CoV-2 rS with Matrix-M adjuvant when co-administered with seasonal influenza vaccine in a
subset population’.

24 Subjects that had not received a current season influenza vaccine, had no contraindication to the specific
vaccine to be administered in the study, and had no prior history of allergy or severe reaction to seasonal
influenza vaccines
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An unadjuvanted quadrivalent influenza vaccine (Flucelvax, Seqirus);2> was given to those
18 to 64 years of age, and an adjuvanted trivalent influenza vaccine (Fluad, Seqirus);2¢ was
given to those 2 65 years of age, in compliance with UK recommendations. Flucelvax is
authorised in the EU but Fluad is not authorised in the EU. However, in the EU a
tetravalent version of Fluad is available.

No significant differences were observed in the baseline GMTs of haemagglutination
inhibition between those in the substudy co-vaccinated with Nuvaxovid plus influenza
vaccine group and those in the placebo plus influenza vaccine group (Figure 3).

Figure 3: Study 2019nCoV-302 Geometric mean titres of haemagglutination
inhibition on Day 0 and Day 21 in the quadrivalent influenza cell based vaccine
group (A) and in the adjuvanted trivalent inactivated vaccine group (B);2”
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Abbreviations: aTIV=adjuvanted trivalent influenza vaccine. QIVc=quadrivalent influenza cell-based
vaccine. Error bars are 95% Cls. Comparison of the geometric mean titres of haemagglutination
inhibition at Baseline (Day 0) and 21 days after vaccination with NVX-CoV2373 or placebo with either
the QIVc or aTIV influenza vaccine by influenza strain (n = 178 for the NVX-CoV2373 plus QIVc group, n

25 Flucelvax contains surface antigens (hemagglutinin and neuraminidase) detergent-extracted from the 4
strains of influenza virus recommended annually by the WHO for the Northern Hemisphere season (type A
H1N1, type A H3N2, type B Yamagata lineage and type B Victoria lineage; 15 pg virus protein of each, 60 ug
virus protein in total).

26 Fluad contains surface antigens (hemagglutinin and neuraminidase) detergent-extracted from type A HIN1,
type A H3N2 and type B Victoria virus, adjuvanted with MF59 (oil-in-water emulsion of squalene, a
metabolisable oil).

27 Source: Toback et al., Safety, immunogenicity, and efficacy of a COVID-19 vaccine (NVX-CoV2373) co-
administered with seasonal influenza vaccines: an exploratory substudy of a randomised, observer-blinded,
placebo-controlled, phase 3 trial, The Lancet Respiratory Medicine, 2021; Nov.
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=179 for the placebo plus QIVc group, n=13 for the NVX-CoV2373 plus aTIV group, and n=11 for the
placebo plus aTIV group). Immunogenicity was assessed in the per-protocol immunogenicity population.

No difference was seen in Day 21 GMTs of haemagglutination inhibition between
Nuvaxovid plus influenza vaccine group and the placebo plus influenza vaccine group for
any individual influenza strain (A/H1N1, A/H3N2, B/Victoria, or B/Yamagata) for either
influenza vaccine. Geometric mean fold rise (GMFR) values followed the same pattern. For
both the quadrivalent influenza cell based vaccine and adjuvanted trivalent influenza
vaccine, haemagglutination inhibition seroconversion rates were generally higher for the
influenza A strains than for the influenza B strains (Figure 4).

Figure 4: Study 2019nCoV-302 Haemagglutination inhibition seroconversion rates
on Day 21 in the quadrivalent influenza cell based vaccine group (A) and in the
adjuvanted trivalent inactivated vaccine group (B)
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Error bars are 95% Cls. Comparison of the haemagglutination inhibition seroconversion rates 21 days
after vaccination with NVX-CoV2373 or placebo with the QIVc or aTIV influenza vaccine by influenza
strain. aTIV=adjuvanted trivalent influenza vaccine. QIVc=quadrivalent influenza cell-based vaccine.
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Table 10: Study 2019nCoV-302 Summary of haemagglutination inhibition assay by

influenza virus strain at Day 0 and Day 21 in adult subjects who were

co-administered quadrivalent influenza cell-based vaccine and adjuvanted trivalent
influenza vaccine at Day 0 by age group (per protocol immunogenicity
hemagglutination inhibition assay serology subset)

Influenza Virus Participants 18 to 84 Years Participants 18 to 64 Years Baticinants. 65 to 84 Years
Stain (ally + QIVE) (QIve) (aTho
NVX- Placebo NVX- Placebo NVX- Placebo
Cov2373 N =150 CoV2373 N =179 Cov2373 N=11
N=191 N=178 N=13
Influenza A HIN1 (HAI titre)
GMT day O 11.8 12.8 11.1 13.4 28.8 5.8
95%CI day, 0 9.6, 14.7 10.4, 15.7 8.9, 13.8 10.8, 16.6 10.5, 78.9 2.9, 11.8
GMT day 21 195.7 158.7 198.0 162.1 167.1 112.8
95%CI day, 21 160.1, 239.3 130.1, 193.6 160.2, 244.6 | 132.3, 198.7 | 85.2, 327.9 39.2, 325.1
GMFR 16.5 12.4 17.8 121 5.8 19.3
Influenza A H3N2 (HAI titre)
GMT day 0 35.8 36.2 35.1 36.8 46.5 28.2
95%CI dax 0 289,444 29.1, 45.2 28.2,43.8 29.2, 46.3 14.8, 145.6 12.0, 66.3
GMT day 21 246.9 219.6 253.0 221.0 176.3 199.0
95%CI day, 21 216.2, 281.9 189.2, 255.0 220.9, 289.9 | 189.3, 258.0 | 93.8, 331.3 102.1, 387.8
GMFR 6.9 6.1 7.2 6.0 3.8 7.1
Influenza B Virus Victoria (HAI titre)
GMT day 0 3.4 3.2 3.3 3.3 4.7 2.9
S5%CI day, 0 3.0, 3.9 2.9,36 29,38 2.9, 3.7 2.4,9.3 1.7, 5.1
GMT day 21 9.9 9.7 9.8 9.2 11.0 21.9
95%CI day, 21 | 8.0, 12.2 8.0, 11.7 7.9,12.2 7.6, 11.2 4.6, 26.2 8.6, 56.1
GMFR 2.9 3.0 3.0 2.8 2.3 7.5
Influenza B Virus Yamagata (HAT titre)
GMT day 0 8.1 8.8 8.0 8.8 9.9 7.5
95%CI day, 0 6.7, 9.8 7.3, 10.5 6.6, 9.7 7.3, 10.7 3.9, 25.0 4.1, 13.8
GMT day 21 36.9 36.5 39.2 38.1 16.0 18.1
95%CI dax 21 30.4, 44.7 31.0, 43.0 32.2, 47.7 32.2,45.0 7.0, 36.3 8.4, 39.4
GMFR 4.6 4.2 4.9 4.3 1.6 2.4

Abbreviation: aTIV=adjuvanted trivalent influenza vaccine. QIVc=quadrivalent influenza cell-based
vaccine; HAI = hemagglutination inhibition; NVX-CoV2373 = Nuvaxovid, 5 ug SARS-CoV-2 rS with 50 pg
Matrix-M adjuvant.

A 30% reduction in antibody responses to Nuvaxovid was noted as assessed by an
anti-spike protein IgG assay with seroconversion rates similar to subjects who did not
receive concomitant influenza vaccine. Although, it is not a direct statistical comparison;
as shown in Table 11, the GMT of anti-spike protein IgG responses in co-administered
participants (31236.1 (95% CI: 26295.5, 37104,9) had non-overlapping 95% Cls with
Nuvaxovid only recipients (44678.3 (95% CI: 40352.2, 49468.2)). The clinical impact of
the reduced response is unknown.
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Table 11: Study 2019nCoV-302 Summary of serum anti-spike protein IgG levels at
Day 0 (Baseline) and Day 35 (14 days after second dose vaccination) in serologically
negative adult subjects who were co-administered quadrivalent influenza cell-
based vaccine and adjuvanted trivalent influenza vaccine at Day 0 by age group (per

protocol immunogenicity anti-spike protein serology subset of the seasonal
influenza vaccine sub study)

SARS-CoV-2 Participants 18 to 84 Years Participants 18 to 64 Years Barticinants 65 to 84 Years
(aThV + QIve) (Qng) (aThd)
NVX- Placebo NVX- Placebo NVX- Placebo
Cov2373 N = 181 Cov2373 N = 170 Cov2373 N=1i
N=178 N = 168 N=10
Anti-S IgG levels, measured by ELISA
GMT day 0 116.3 1114 115.8 112.2 125.6 100.0
95%CI day 0 107.7, 125.6 | 105.1, 118.1 | 107.2, 125.0 | 105.4, 119.3 | 75.0, 210.3 100.0, 100.0
GMT day 35 31236.1 115.7 31516.9 116.8 26876.1 100.0
85%CI day, 35 | 26295.5, 106.1, 126.1 | 26316.2, 106.6, 128.0 | 15374.6, 100.0, 100.0
37104.9 37745.3 46981.5
GMFR 268.6 1.0 272.3 1.0 214.0 1.0
Anti-S IgG levels, measured by ELISA (full PP-IMM subset)
NVX- Placebo NVX- Placebo NVX- Placebo
CoV2373 N=417 CoV2372 N =310 CoV2373 N =107
N=414 N =300 N=114
GMT day 0 112.2 110.3 111.9 108.7 112.8 112.1
95%CT dax. 0 107.5, 117.0 | 106.3, 114.5 | 106.2, 117.9 | 105.2, 114.4 | 105.0, 121.2 | 103.4, 121.4
GMT dax 35 44678.3 113.2 47564.3 113.5 37892.8 112.3
95%Cl dax 35 | 40352.2, 106.8, 120.0 | 42327.3, 105.6, 122.0 | 30833.3, 103.1, 122.3
49468.2 53449.4 46568.5
GMFR 398.4 1.0 425.0 1.0 335.9 1.0

Abbreviation: aTIV=adjuvanted trivalent influenza vaccine. QIVc=quadrivalent influenza cell-based
vaccine; HAI = hemagglutination inhibition; NVX-CoV2373 = Nuvaxovid, 5 ug SARS-CoV-2 rS with 50 pug
Matrix-M adjuvant; ELISA = enzyme-linked immunosorbent assay; PP-IMM = per protocol
immunogenicity analysis set.

Study 2019nCoV-501

Study 2019nCoV-501 is an ongoing Phase Ila/b, multicentre, randomised, observer
blinded, placebo controlled study in human immunodeficiency virus (HIV) negative
subjects 18 to 84 years of age and people living with HIV 18 to 64 years of age in South
Africa. These people were medically stable (free of opportunistic infections), receiving
highly active and stable antiretroviral therapy, and having an HIV-1 viral load of
<1000 copies/mL. Upon enrolment, subjects were randomly assigned to receive
Nuvaxovid or placebo.

Immunogenicity related endpoints considered binding antibody levels and neutralising
antibody activity at Day 0, 21 (only for binding antibodies) and 35 in healthy HIV negative
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and medically stable HIV positive adult subjects with baseline negative serostatus,
baseline positive serostatus, or regardless of baseline serostatus.

Regardless of HIV status, anti-spike protein IgG antibody GMTs at Day 0 were higher for
subjects who were seropositive at Baseline, across both vaccine and placebo groups, than
they were for subjects who were seronegative at Baseline.

In all subjects (HIV seronegative and HIV seropositive subjects together), SARS-CoV-2
seronegative at Baseline, the anti-spike protein IgG antibody GMT at Day 21 was greater
for subjects who received Nuvaxovid (1147.4 ELISA units/mL) than it was for those who
received placebo (119.2 ELISA units/mL). The anti-spike protein IgG antibody GMT
further increased after the second dose, to 30520.6 and 126.0 ELISA units/mL at Day 35.

Among subjects who were SARS-CoV-2 seronegative at Baseline, anti-spike protein IgG
antibody GMTs for HIV positive subjects were approximately half of those seen for HIV
negative subjects (14420.5 versus 31631.8 ELISA units/mL at Day 35); however, among
subjects who were SARS-CoV-2 seropositive at Baseline, anti-spike protein IgG antibody
GMTs for HIV positive subjects were comparable to those seen for HIV negative subjects
(98399.5 versus 100666.1 ELISA units/mL at Day 35).

In all subjects, regardless of baseline serostatus and regardless of HIV status, subjects who
received two doses of Nuvaxovid showed stronger neutralising antibody responses, in
terms of amplitude and kinetics, than did those that received placebo. Also in this study,
among subjects who were SARS-CoV-2 seropositive at Baseline, neutralising antibody
GMTs for HIV positive subjects were comparable to those seen for HIV negative subjects.
Regardless of HIV status, SARS-CoV-2 wild type virus neutralising antibody GMTs at

Day 35 were markedly higher in seropositive as compared to seronegative subjects.
Seroconversion rates at Day 35 ranged from 92.3% to 98.4% for Nuvaxovid versus 2% to
13.5% for placebo for all actively immunised subjects and for HIV negative and HIV
positive subjects with baseline negative serostatus, baseline positive serostatus, or
regardless of baseline serostatus (see Table 12).

Table 12: Study 2019nCoV-501 Summary of serum neutralising antibody levels at
Day 35 following vaccination with SARS-CoV-2 rS and Matrix-M adjuvant in all
subjects (HIV negative and HIV positive status) stratified by baseline serostatus,
comparison of vaccine and placebo groups (per protocol immunogenicity analysis
set)

Abbreviation; CI = confidence interval; GMT = geometric mean titre; GMFR = = geometric mean fold rise
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Conclusions on immunogenicity

The immune response data overall support the choice of a two dose schedule of
Nuvaxovid, with no apparent advantage for 25 versus 5 pug antigen doses in the adjuvanted
formulations.

The interim immunogenicity data indicates that immunogenicity is likely reduced in the
elderly and HIV positive subjects; the magnitude of this reduction remains to be
determined. Only a few conclusions can currently be reached on (i) durability of immune
responses (especially in elderly vaccinees), and concomitant use of Nuvaxovid with
influenza vaccines (especially adjuvanted influenza vaccines) noting the Nuvaxovid
induced responses were about 30% lower in coadministered participants.

Efficacy
Study 2019nCoV-302 Interim report

A Phase 11, randomised, observer blinded, placebo-controlled trial to evaluate the efficacy
and safety of a SARS-CoV-2 rS with Matrix-M adjuvant in adult subjects 18 to 84 years of
age in the UK.

The study includes a blinded crossover period beginning three months following the
second dose during which subjects who initially received Nuvaxovid would be
revaccinated with two doses of placebo given 21 days apart. Similarly, subjects who
initially received placebo would be revaccinated with 2 doses of Nuvaxovid. The data from
the blinded crossover period were not provided in this interim report.

Primary objective

Primary objective: demonstrate efficacy of Nuvaxovid in preventing symptomatic,
polymerase chain reaction (PCR) confirmed COVID-19 in serologically negative (to
SARS-CoV-2) adults.

Endpoints: the first episode of PCR positive mild, moderate, or severe COVID-19; 28with
onset at least seven days after second study vaccination (for example Day 28), in
serologically negative (to SARS-CoV-2) adult subjects at Baseline until the endpoint driven
efficacy analysis is triggered by the occurrence of a prespecified number of blinded
endpoints.

Secondary objective
Secondary objective:

e To demonstrate the efficacy of SARS-CoV-2 rS with Matrix-M adjuvant in the
prevention of virologically confirmed (by PCR to SARS-CoV-2), symptomatic COVID-19,
when given as a two dose vaccination regimen, as compared to placebo, in adults
regardless of their serostatus at Baseline.

e To assess the efficacy of SARS-CoV-2 rS with Matrix-M adjuvant in adult subjects
requiring specific medical interventions as compared to placebo.

Endpoints:

e First occurrence of virologically confirmed (by PCR to SARS-CoV-2), symptomatic
moderate or severe COVID-19 with onset at least seven days after second study
vaccination (for example ,Day 28) in serologically negative (to SARS-CoV-2) adult

28 The definitions employed to categorise mild, moderate and severe COVID-19 disease were based on those
proposed by the US FDA in their ‘COVID-19: developing drugs and biological produces for treatment or
prevention: guidance for industry’. Available at https://www.fda.gov/regulatory-information/search-fda-
guidance-documents/covid-19-developing-drugs-and-biological-products-treatment-or-prevention
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subjects at Baseline until the endpoint driven efficacy analysis is triggered by the
occurrence of a prespecified number of blinded endpoints.

e First occurrence of virologically confirmed (by PCR to SARS-CoV-2), symptomatic
severe COVID-19;28 with onset at least seven days after second study vaccination (for
example Day 28) in serologically negative (to SARS-CoV-2) adult subjects at Baseline
until the endpoint-driven efficacy analysis is triggered by the occurrence of a
prespecified number of blinded endpoints.

e First occurrence of virologically confirmed (by PCR to SARS-CoV-2), symptomatic mild,
moderate, or severe COVID-19,28 with onset at least seven days after second study
vaccination (for example Day 28) in adult subjects regardless of their serostatus at
Baseline.

e First occurrence of COVID-19 requiring hospitalisation, ICU admission or mechanical
ventilation linked to any virologically confirmed (by PCR to SARS-CoV-2) COVID-19
with onset at least seven days after second study vaccination (for example Day 28) in
adult subjects regardless of their serostatus at Baseline.

Analysis populations

The all screened subjects analysis set included all subjects who were screened, inclusive of
screen failures.

The all randomised subjects analysis set included all subjects who were randomised
regardless of the receipt of any study vaccine (Nuvaxovid or placebo).

The intent to treat (ITT) analysis set (n = 15,139) included all subjects who were
randomised and received at least one dose of study vaccine regardless of protocol
violations or missing data.

Sample size

This study was designed to enrol approximately 15,000 subjects, who will be initially
randomised 1:1 into the study vaccine groups. The sample size is driven by the total
number of events expected to achieve statistical significance for the primary efficacy
endpoint. A target of 100 mild, moderate, or severe COVID-19;28 cases was chosen to
provide > 95% power for 70% or higher vaccine efficacy (VE). A single interim analysis of
efficacy will be conducted based on the accumulation of approximately 50% (50 events) of
the total anticipated primary endpoints using Lan-DeMets alpha-spending function for
Pocock boundary conditions, with a planned one-sided alpha of 0.0155 at 50% of the data
and 0.01387 at the final analysis.

Efficacy analysis

The primary efficacy endpoint was analysed on the per protocol efficacy analysis set and
supported by an analysis on the ITT analysis set. Vaccine efficacy was defined as VE (%) =
100 x (1 - RR), where RR was the relative risk of incidence rates between the two study
vaccine groups (Nuvaxovid versus placebo). Mean disease incidence rate was reported as
incident rate per year in 1000 people. The estimated RR and its CI were calculated with
the use of Poisson regression and robust error variance. ‘The main (hypothesis testing)
analysis (for example event driven) for the interim and final analyses for the primary
objective was carried out at an overall one sided Type I error rate of 0.025 for the primary
endpoint.’ The null hypothesis was VE < 30% and rejection of the null hypothesis was
accepted if the alpha adjusted lower bound CI was > 30%.

Secondary endpoint efficacy analyses were based on the ITT analysis set using the same
methods as the primary efficacy endpoint without adjustment for multiple comparisons
(that is two sided alpha of 0.05).
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An additional efficacy analysis was performed by repeating primary, secondary and
subgroup analyses for events attributable to the alpha variant (B.1.1.7 lineage) of SARS-
CoV-2.

Subjects flow

The trial schema for subjects flow is shown in Figure 5. On Day 0, baseline nose/throat
samples were taken for SARS-CoV-2 PCR (including the alpha variant) and blood was
taken to detect any existing SARS-CoV-2 antibodies at Baseline. Also, methods for
nose/throat sample collection (that is self swabbing) were demonstrated to subjects.

Figure 5: Study 2019nCoV-302 Trial schema with blinded crossover

Adult Participants aged
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FU = follow-up; IM = intramuscular; N = number of participants. Note: The 3-month follow-up and Day 1
Crossover visits can be consolidated if they occur within 30 days of each other. The Day 35 Crossover
visit is only for participants in the anti-S immunogenicity subgroup.

The screening and enrolment of subjects is shown in Table 13. The most frequent reason
for screen failure was failure to meet inclusion/exclusion criteria.
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Table 13. Study 2019nCoV-302 Subjects screening and enrolment (all screened
subjects analysis set)

Parameter Participants

Total number of participants, n (%)

Sereened 16641
Sereen failed 1425 (8.6)
Not randomized 29(0.2)
Randomized 15187(91.3)
Primary reason for screen failure, n (%)
Failure to meet inclusion/exclusion criteria 1286(7.7)
Other 84(0.5)
Failure to meet randomization criteria 28(02)
Withdrawal by participant 23(0.0)
Adverse event 4(<0.])
Lost to follow-up 0

Abbreviations: NVX-CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2 rS with 50 pg Matrix-M adjuvant;
Percentages are based on the number of screened participants. Re-screened participants are counted
once at initial screening.

The discontinuation rate was 2.3% and 2.7% in vaccine and placebo groups respectively.
The most frequent ‘other reason’ for discontinuation was receipt of an approved COVID-19
vaccine.

Baseline data

Per protocol, baseline serostatus was negative for all subjects in whom this was available
(13908/14039 (99.1%)) but was missing for 131 (0.9%) subjects. Similarly, baseline PCR
was negative for all subjects in whom this was available (13232/14039 (94.3%)) but was
missing in 807 (5.7%) subjects.
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Table 14: Study 2019nCoV-302 Demographic and clinical characteristics of the
subjects at Baseline (per protocol efficacy);2°

NVX-CoV2373 Placebo All Participants

Characteristic (N=7020) (N=7019) (N=14,039)
Median age (range) — yr 56 (18-84) 56 (18-84) 56 (18-84)
Age group — no. (%)

18-64 yr 5067 (72.2) 5062 (72.1) 10,129 (72.1)

=65 yr 1953 (27.8) 1957 (27.9) 3910 (27.9)
Sex — no. (%)

Male 3609 (51.4) 3629 (51.7) 7238 (51.6)

Female 3411 (48.6) 3390 (48.3) 6801 (48.4)
Race or ethnic group — no. (%)*

White 6625 (94.4) 6635 (94.5) 13,260 (94.5)

Black 26 (0.4) 26 (0.4) 52 (0.4)

Asian 201 (2.9) 212 (3.0) 413 (2.9)

Hispanic or Latinx 63 (0.9) 51 (0.7) 114 (0.8)

Multiple races 70 (1.0) 59 (0.8) 129 (0.9)

Other 4 (0.1) 6 (0.1) 10 (0.1)

Not reported or missing data 89 (1.3) 81(1.2) 170 (1.2)
Body-mass index >30 — no. (%) 1784 (25.4) 1863 (26.5) 3647 (26.0)
Coexisting condition — no. (%6)%

Yes 3117 (44.4) 3143 (44.8) 6260 (44.6)

No 3903 (55.6) 3876 (55.2) 7779 (55.4)

* Race or ethnic group was reported by the participants, who could have listed more than one category.

T The body-mass index is the weight in kilograms divided by the square of the height in meters. A value of more than 30 is
considered to indicate obesity.

i Coexisting conditions that were classified by the Centers for Disease Control and Prevention as risk factors for severe
Covid-19 included chronic respiratory, cardiac, renal, neurologic, hepatic, and immunocompromising conditions as well
as obesity.

Results

The data cutoff date of the interim efficacy analysis was 10 January 2021, the data cutoff
date for the final efficacy analysis was 29 January 2021, and the data cutoff date for all
other analyses was 23 February 2021. All data were fully cleaned and locked on 26
January 2021 for the interim analysis and on 15 March 2021 for the final analysis. The
study remains ongoing through approximately 1 year follow up from the Day 21 injection.

Of the 15,187 subjects randomised, 15139 (99.7%) were in the ITT and safety analysis
sets with 7569 in the Nuvaxovid group and 7570 in the placebo group.

The per protocol efficacy (PP-EFF) analysis set included 14039 (92.4%) randomised
subjects, with 7020 in the Nuvaxovid group and 7019 in the placebo group. A total of 1100
(7.3%) subjects were excluded from the PP-EFF analysis set, the most frequent (incidence
> 1.0%) reasons for exclusion from the PP-EFF analysis set were positive serostatus
before seven days after second vaccination, missed one dose of study vaccine, and positive
PCR test before seven days after second vaccination.

Approximately one third of subjects (35%) were unblinded to study vaccine assignment
during the course of the study. The most frequent reason was receipt of an authorised
vaccine. Most (98.2%) unblinded subjects continued to be followed up in the study.

Primary endpoint

Confirmatory interim analysis: There were 62 cases accrued for the prespecified interim
analysis of the primary endpoint, with 6 (< 0.1%) in the Nuvaxovid group and 56 (0.8%) in

29 Heath et al,, Safety and Efficacy of NVX-CoV2373 Covid-19 Vaccine, N Engl ] Med; 2021; 385:1172-1183
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the placebo group. The resultant estimated VE was 89.3% (alpha adjusted 96.9% CI: 73.0,
95.8; p < 0.0001), with an alpha adjusted lower bound of the confidence interval (LBCI)
> 30% meeting the prespecified study success criterion.

Final primary efficacy analysis

There were 106 cases for the final prespecified analysis of the primary endpoint, with 10
(0.1%) in the Nuvaxovid group and 96 (1.4%) in the placebo group. All but four cases were
mild or moderate in severity, with all four severe cases, including one hospitalisation and
one person with a pulmonary embolism, occurring in the placebo group. The resultant
estimated VE was 89.7% (95% CI: 80.2, 94.6; p < 0.001), with an LBCI > 30% meeting the
prespecified study success criterion. These findings confirmed the results of the interim
analysis of the primary endpoint (see Table 15).

Table 15: Study 2019nCoV-302 Final analysis of vaccine efficacy against polymerase
chain reaction confirmed symptomatic mild, moderate, or severe COVID-19 with
onset from at least seven days after second vaccination in serologically negative
adult subjects (per protocol efficacy analysis set)

Final Analvsis

Parameter NVX-CoV2373 Placebo
N =7020 N =7019
Participants with no occurrence of event®. n (%) 7010 (99.9) 6923 (98.6)
PCR-positive without symptoms meeting illness criteria 1(<0.1) 2 (<0.1)
Participants with first occurrence of event®, n (%) 10(0.1) 96 (1.4)
Severity of first occurrence, n (%)
Mald 1(<0.1) 28 (0.4)
Moderate 9(0.1) 63 (0.9)
Severe ] 5(<0.1)
Median surveillance time? (days) 56 54

Log-linear model using modified Poisson regression®

Mean disease incidence rate per year in 1000 people 6.53 63.43
95% CI 3.32, 12.85 45.19. 89.03
Relative risk 0.103
95% CI 0.054, 0.198
Vaccine efficacy (%) 89.7
95% CI1 80.2.94.6
p-value® <0.001?

Abbreviations: CI = confidence interval; COVID-19 = coronavirus disease 2019; NVX-CoV2373 =
Nuvaxovid, 5 ug SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant; PCR = polymerase chain reaction; VE =
vaccine efficacy.

IIncludes participant with PCR positive who did not meet mild, moderate or severe COVID-19 criteria

2 Event = first occurrence of PCR confirmed mild, moderate or severe COVID-19 with onset from at least
seven days after second dose vaccination within the surveillance period

3 Surveillance time was defined as the difference between the date at end of surveillance period (onset
of first occurrence of event, or follow up contact at 12 months after last vaccination, or censoring) and
date at start of surveillance period (from at least 7 days after second vaccination) + 1

4 Log-linear model of occurrence using modified Poission regression with logarithmic link function,3°
treatment group and strata (age-group and pooled region) as fixed effects and robust error variance

5. Defined as the unadjusted one-sided p value from the modified Poisson regression model to test the
null hypothesis of VE < 30%

The cumulative incidence curve demonstrated clear separation of cases beginning early
following second dose of study vaccine (see Figure 6).
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Figure 6: Study 2019nCoV-302 Cumulative incidence curve of polymerase chain
reaction-confirmed symptomatic mild, moderate, or severe COVID-19 with onset
from seven days after second vaccination in serologically negative adult subjects
(per protocol efficacy analysis set)
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Abbreviation: Nuvaxovid, 5 pg SARS-CoV-2 rS plus 50 ug Matrix-M adjuvant; PCR = polymerase chain
reaction; PP-EFF = per protocol efficacy.

Note:’S’ indicates participants with severe COVID-19

Note: event = PCR confirmed mild, moderate or severe COVID-19 with onset from 7 days after second
vaccination within surveillance period

Note: No. at risk = number of participants at risk of their first event (that is who have not had first event
and were not censored at time point).

Note: participants were censored at the earliest of i) cutoff date of 29 January 2021; ii) date of unblinding
for any reason or date of receipt of an approved or deployed SARS-CoV-2 vaccine; iv) early withdrawal.

Secondary endpoint results
e Efficacy by strain (per protocol efficacy analysis set)

— PCRresults of the final analysis by SARS-CoV-2 strain showed estimated VEs of
Nuvaxovid to prevent symptomatic mild, moderate, or severe COVID-19;28 in
baseline seronegative (to SARS-CoV-2) subjects were 86.3% (95% CI: 71.3, 93.5)
for the Alpha variant (B.1.1.7 lineage) and 96.4% (95% CI: 73.8, 99.5) for
non-B.1.1.7 variants.

e Protection against symptomatic moderate or severe COVID-19 with onset at least
seven days after second study vaccination (for example Day 28) in baseline
seronegative subjects (defined as key by the sponsor)

— There were 77 out of 106 cases of PCR confirmed symptomatic moderate or severe
COVID-19 with onset from at least seven days after second vaccination, with 9
(0.1%) in the Nuvaxovid group and 68 (1%) in the placebo group. The resultant
estimated VE of Nuvaxovid to prevent symptomatic moderate or severe COVID-19
in baseline seronegative (to SARS-CoV- 2) adult subjects was 86.9% (95% CI: 73.7,
93.5).

e Protection against symptomatic severe COVID-19 with onset at least seven days after
second study vaccination (for example Day 28) in baseline seronegative subjects.

— At the time of the final analysis there were five cases classified as severe in the
placebo group and none in the Nuvaxovid group occurring at least seven days after
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the second dose in serologically negative adult subjects in the per protocol efficacy
analysis set analysis set.

e Protection against hospitalisation, ICU admission or mechanical ventilation linked to
any virologically confirmed COVID-19 with onset at least seven days after second
study vaccination (for example Day 28) in adult subjects regardless of their serostatus
at Baseline.

— There were one case of PCR confirmed symptomatic moderate or severe
COVID-19;28 requiring hospitalisation, ICU admission, or mechanical ventilation
with onset from at least seven days after second vaccination in serologically
negative adult subjects, with 0 in the Nuvaxovid group and one in the placebo
group.

e Protection against COVID-19 in adults regardless of baseline serostatus:

— There were 107 cases of PCR confirmed symptomatic mild, moderate, or severe
COVID-19;28 with an onset from at least seven days after second vaccination in
subjects regardless of baseline serostatus, with 10 (0.1%) in the Nuvaxovid group
and 97 (1.3%) in the placebo group. VE of Nuvaxovid to prevent symptomatic mild,
moderate, or severe COVID-19;28 in adult subjects regardless of baseline serostatus
was estimated to be 89.8% (95% CI: 80.5, 94.7).

— There were 183 cases of PCR confirmed mild, moderate, or severe COVID-19;28
with onset from first vaccination through the data cutoff date of the final analysis
of the primary endpoint. PCR confirmed COVID-19 occurred in 42 (0.6%) subjects
(1.742/1000 patient-years) in the Nuvaxovid group and 141 (1.9%) cases
(1.728/1000 patient-years) in the placebo group at the time of the final analysis of
the primary endpoint (median surveillance time 85 days), with no subjects having
more than one episode of COVID-19. The resultant estimated VE of Nuvaxovid to
prevent symptomatic mild, moderate, or severe COVID-19;28 from first vaccination
in adults regardless of baseline serostatus was 70.5% (95% CI: 58, 79.6; Clopper-
Pearson method). The VE against confirmed mild, moderate or severe COVID-19;28
with onset after first vaccination in adults regardless of baseline serostatus is
shown in Table 16 for different time periods.

Table 16: Study 2019nCoV-302 Vaccine efficacy against polymerase chain reaction-
confirmed symptomatic mild, moderate, or severe COVID-19 with onset from first
vaccination in adult subjects regardless of baseline serostatus (intent to treat
analysis set)

.‘;1'.\'{ V2373 Placebo
Surveillance Period b i Yﬂfﬂm_ 93% (T
g | w Total Surveillance Tiu:-riu i | @ Total Surveillance lin?r in | Efficacy
1000 person-vears’ 1000 person-vears®

E‘;‘:‘ﬁ?;i?‘;f‘l°“°“"m°] B gy | 7366 1742 141 | 7565 178 05 | 580,796
Day D10 Day 6 & | 7566 0145 5 | 7565 0.145 600 | -3114,539
Day 7 to Day 13 13 | 7355 0.145 11 | 7554 0.145 -182 -191.3.51.1
Diay 14 1o Day 20 5 | 754t 0144 11 | 7540 [NE ] 4.6 4159, 874
Day 21 1o Day 28 2 1_3lh 0.144 13 | 7520 0144 845 321,983
=Day 7 M | 7555 1597 136 | 7554 1583 752 63.7.835
=Day 14 1 7541 1452 125 | 7540 1 438 8314 T34 901
=Day 21 16 | 7516 1308 114 | 1520 124 6.1 16.5,913
=Day 28 14 | 7483 1164 101 | 7475 1.150 B86.3 759.928

L CIT for vaccine efficacy was derived from the Clopper-Pearson method. The 95% CI was calculated
using the Clopper-Pearson exact binomial method adjusted for the total surveillance time.
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2 Total surveillance time in 1000 patient-years for the given endpoint across all participant within each
group at risk for the endpoint.

3 Event = first occurrence of PCR confirmed mild, moderate or severe COVID-19 with onset from first
vaccination within the surveillance period.

Vaccine efficacy adjusted for surveillance time was 24.0% (-38.1, 58.1), 42.8% (-16.2,
71.9) and 57.1% (-18.8, 86.5) when onset was from at least seven days, 10 days and
14 days after first dose vaccination and an observation period up to the second dose
vaccination. The median duration of illness was 12.5 days in the vaccine group and 13
days in the placebo group.

The cumulative incidence curve of PCR confirmed COVID-19 cases over time since first
vaccination in both groups is displayed in Figure 7 below.

Figure 7: Study 2019nCoV-302 Cumulative incidence curve of polymerase chain
reaction-confirmed symptomatic mild, moderate, or severe COVID-19 with onset
from first vaccination in adult subjects regardless of baseline serostatus (intent to
treat analysis set)

Subgroup analyses

The VEs of Nuvaxovid at the time of the final analysis of the primary endpoint, for which an
adequate number of cases were identified, were consistent across major demographic and
baseline characteristic subgroups (see Table 17).
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Table 17: Study 2019nCoV-302 subgroup analyses of vaccine efficacy against
polymerase chained reaction confirmed symptomatic (per protocol efficacy analysis

set)
Number of Events!/Subgroup
- Vaccine Efficacy
Subgroup NVX-CoV2373 Placebo (95% CT)
N =7020 N = 7019
Final analysis of the primary endpoint 1077020 967019 89.7% (80.2, 94.6)
Age strata
Participants 18 to 64 years of age 9/5067 87/5062 898% (797, 94 9F
Participants 65 to 84 years of age 1/1953 9/1957 88.9% (202,997
Race
White 8/6625 B5/6635 90.7% (80 8, 95.5)°
Non-White (ethnic nunorities) 21232 6238 66.3% (-88.4,96.7)
Non-White (ethmic munonities) and multiple 21302 81297 75.7% (-21.6, 97.5)
Baseline comorbidities*
Presence 33117 3373143 90 9% (704, 97 2)
Absence 7/3903 63/3876 89.1% (76.2. 95.0

Abbreviations: BMI = body mass index; CI = confidence interval; Nuvaxovid, 5 ug SARS-CoV-2 rS plus
50 pg Matrix-M adjuvant; PCR = polymerase chain reaction; PP = per protocol

1 Event = First occurrence of PCR confirmed mild, moderate or severe COVID-19 with onset from seven
days after second vaccination within the surveillance period.

2 Based on Log linear model of occurrence using modified Poission regression with logarithmic link
function,3? treatment group and strata (age group and pooled region) as fixed effects and robust error
variance

3 The Clopper-Pearson model replaced the log-linear model using the modified Poisson regression
because few events were observed in at least 1 of the study vaccine group (or at least 1 stratum) and
Poisson regression analysis failed to converge. The 95% Cis calculated using the Clopper-Pearson exact
binomial method adjusted for the total surveillance time.

4 Comorbid participants were those who had at least 1 of the comorbid conditions reported as a medical
history or had a screening BMI > 30kg/m?

Study 2019nCoV-301 Interim report

Study 2019nCoV-301 is a Phase III, multinational, multicentre, randomised, observer
blinded, placebo controlled study evaluating the efficacy, safety, and immunogenicity of
5 pg SARS-CoV-2 rS with 50 pg Matrix-M adjuvant (the Nuvaxovid vaccine) in adult
subjects = 18 years of age in the USA and Mexico with a paediatric expansion in
adolescents 12 to < 18 years of age.

The adult part of the trial also includes a blinded crossover period in which subjects were
re-vaccinated with 2 injections of alternative study product 21 days apart following
accrual of sufficient efficacy and safety data to support application for Emergency Use
Authorization (EUA) by the US Food and Drug Administration (FDA). The blinded
crossover period commenced on 20 April 2021. The paediatric expansion commenced on
26 April 2021 and initial vaccination is ongoing. Efficacy, safety, and immunogenicity
follow-up in all subjects through two years post immunisation is ongoing.

The interim report only included data from adult subjects that were prior to the blinded
crossover. Subjects were stratified in two age cohorts (18 to < 64 years of age and

30 Zou G. (2004). A modified poisson regression approach to prospective studies with binary data. American
journal of epidemiology, 159(7), 702-706.
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= 65 years of age) and randomised 2:1 to Nuvaxovid or placebo. The data extraction for
analysis of the primary endpoint was conducted on 1 June 2021 and included

77 endpoints. The interim report also describes safety data on 29,582 subjects who
received at least 1 dose of study vaccine or placebo and on 28,526 subjects who received
both doses of study vaccine or placebo, with at least 50% of subjects followed for at least
60 days after their second vaccination.

Primary objective

Primary objective: to evaluate efficacy of Nuvaxovid against PCR confirmed symptomatic
COVID-19 diagnosed = 7 days after completion of a two dose regimen in adults = 18 years
of age for the initial set of vaccinations (that is prior to blinded crossover).

Endpoints: the first episode of PCR positive mild, moderate, or severe COVID-19 with onset
at least seven days after second study vaccination (for example Day 28), in serologically
negative (to SARS-CoV-2) adult subjects at Baseline until the endpoint-driven efficacy
analysis is triggered by the occurrence of a prespecified number of blinded endpoints.

Secondary objectives
The key secondary objective was:

e toassess VE (as above) against a SARS-CoV-2 variant not considered a VOC/VOI
according to the Centers for Disease Control and Prevention (CDC) US variants
classification.3?

Other secondary objectives are:

e to evaluate the efficacy of a two dose regimen of SARS-CoV-2 rS adjuvanted with
Matrix-M compared to placebo against PCR confirmed moderate to severely
symptomatic COVID-19 illness diagnosed = seven days after completion of the second
injection in the initial set of vaccinations of adult subjects = 18 years of age.

e toassess VE against any symptomatic SARS-CoV-2 infection.
e to assess VE according to race and ethnicity.

e to assess VE in high risk adults versus non-high risk adults.32
The eendpoints are:

o the first episode of PCR positive COVID-19, as defined under the primary endpoint,
shown by gene sequencing to represent a variant not considered as a VOC /VOI
according to the CDC US variants classification.3!

o the first episode of PCR positive moderate;33 or severe;3* COVID-19, as defined under
the primary endpoint.

31 Centers for Disease Control and Prevention (CDC) US variants classification available at
https://www.cdc.gov/coronavirus/2019-ncov/variants/variant-classifications.html

32 High risk is defined by age = 65 years with or without co-morbidities or age < 65 years with co-morbidities.
For example obesity (body mass index (BMI) = 30 kg/m?2), chronic kidney or lung disease, cardiovascular
disease and diabetes mellitus type 2) and/or by life circumstance (living or working conditions involving
known frequent exposure to SARS-CoV-2 or to densely populated circumstances).

33 Endpoint definitions of moderate COVID-19 is defined as having one of more of the following symptoms;
high fever (= 38.4 °C for = 3 days regardless of use of anti-pyretic medications, need not be contiguous days);
any evidence of significant lower respiratory tract infections (LRTI) such as shortness of breath, tachypnoea,
SpO2 [oxygen saturation] of 94% to 95% on room air, abnormal chest X-ray or chest CT consistent with
pneumonia or LRTI; adventitious sounds on lung auscultation.

34 Endpoint definitions of severe COVID-19 is defined as having one of more of the following symptoms:
tachypnoea; resting heart rate = 125 beats per minutes; SpO2: < 93% on room air or PaO2/FiOz [ratio of
arterial oxygen partial pressure (Pa02 in mmHg) to fractional inspired oxygen] < 300mmHg.; High flow of 02
therapy or negative-pressure ventilation (NPV)/noninvasive positive-pressure ventilation (NIPPV);
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e any symptomatic SARS-CoV-2 infection, defined as: PCR positive nasal swab and > 1 of
any of the symptoms considered qualifying for COVID-19.

Analysis populations

The ITT analysis set included all subjects who were randomised, regardless of protocol
violations or missing data. The ITT analysis set was used for subjects’ disposition
summaries.

The full analysis set (FAS) included all subjects who were randomised and received at
least one dose of study vaccine/placebo, regardless of protocol violations or missing data
(see Table 18). The FAS was analysed according to the treatment arm to which the
subjects was randomised. The FAS was used for supportive analyses, ignoring baseline
SARS-CoV-2 PCR or serological positivity.

The safety analysis set (SAS) included all subjects who received at least one dose of study
vaccine/placebo (see Table 18). The SAS was analysed according to treatment actually
received, and according to the Nuvaxovid group if both were inadvertently received.

The PP-EFF analysis set included all subjects who received the full prescribed regimen of
trial vaccine and had no major protocol deviations that occurred before the first COVID-19
positive episode and were determined to affect the efficacy outcomes (see Table 18). The
PP-EFF was the primary set for all efficacy endpoints.

A second PP-EFF 2 analysis set was defined to allow for evaluation of the impact of the
baseline serostatus analysis on VE, following the same methodology for the PP-EFF (with
the exception that it included all subjects regardless of baseline serostatus) (see Table 18).

Sample size

The sample size was initially powered to ensure the sponsor could fulfil the FDA mandated
VE of =2 50% for EUA with a lower bound of the 95% CI being = 30%. This led to an
estimate that approximately 30000 subjects = 18 years of age would be needed to provide
a target of 144 PCR confirmed, symptomatic COVID-19 illnesses (that is primary
endpoints). Two formal interim analyses for efficacy and futility were to be conducted
after accumulation of about 50% and 75% of the total anticipated primary endpoints.

However, the US government mandated that all adults would be eligible for an EUA
vaccine from 1 May 2021 and the prevalence of COVID-19 was decreasing in the US
around that time. This meant the trial was unlikely to be able to accrue sufficient primary
endpoints. Rather than continue accrual, it was decided to commence the blinded
crossover on 20 April 2021, following the accumulation of the median two month safety
follow up.

This led to the sponsor revising the clinical protocol to one single final efficacy analysis
based on the number of cases accumulated prior to crossover of subjects (the final number
of cases was 77 rather than the 144 intended). Based on 75 endpoints, it had been
calculated that a VE of 56.2% would be needed to ensure a lower bound of the 95% CI

> 30%.

Efficacy analysis

Vaccine efficacy was calculated following the initial set of vaccinations (that is not
including blinded crossover data) both overall and for each age cohort (thatis 18 to
< 64 years of age versus = 65 years of age). The RR of incidence rates of COVID-19
infection in the Nuvaxovid versus placebo groups was calculated using a Poisson

mechanical ventilation or extracorporeal membrane oxygenation (ECMO); one or more major organ system
dysfunction or failure to be defined by diagnostic testing/clinical syndrome/interventions, including any of the
following: acute respiratory failure, acute renal failure, acute hepatic failure, acute heart failure, septic or
cardiogenic shock, acute stroke, acute thrombotic event, admission to ICU, death.
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regression model, including the age strata as a covariate. For each subject, the log of follow
up time from the start of the observation period to the diagnosis of COVID-19 (or other
censoring endpoint) was calculated and used as an offset in the model. This accounted for
variability of follow up time between subjects and allowed ‘the modelling of count data in
rate rather than just count data.’

VE was calculated using the formula: VE% = (1 - RR) x 100.

A Cox proportional hazard model using the same explanatory variables was developed as a
supportive analysis, where time to event was equal to the follow up variable described
above. The time from seven days post second dose to the event of interest or end of
observation period (using other censoring endpoints) was used as the predictive variable.
VE was defined as 1 minus the hazard ratio of the treatment group.

The analysis of the key secondary endpoint was carried out using a one sided alpha of
0.025 only after the successful demonstration of the primary endpoint, to preserve the
Type I error rate. Analysis of other selected secondary endpoints used a hierarchical
sequential analysis against the null hypothesis that the lower bound of the 95% CI for VE
was < 0% based on the PP-EFF analysis set. Analysis of remaining efficacy endpoints was
performed descriptively without adjustment for multiple comparisons and formal
hypothesis testing.

Subject flow

There were 31,588 subjects screened, 1639 (5.2%) who failed the screen (mainly related
to inclusion/exclusion criteria) and 29,949 (94.8%) randomised: 19,965 in the Nuvaxovid
group and 9984 in the placebo group (see Table 18 and Figure 8).

Of the 29,949 randomised, 3010 (10.1%) discontinued the study, with a higher proportion
in the Nuvaxovid group (8.1%) than the placebo group (13.9%). The main reason was
subject withdrawal unrelated to COVID-19 (see Figure 8).

Unblinding occurred in 5376 (18%) of the 29,949 randomised subjects, with obvious
imbalance, 5.2% of Nuvaxovid and 23.4% of placebo recipients. This was almost
exclusively related to request for an EUA approved vaccine. The sponsor speculates that
lack or reactogenicity symptoms and/or serological testing outside of the study led to the
imbalance.

Table 18: Study 2019nCoV-301 Analysis sets, all randomised subjects

Analvels Sots NVX-CoV2373 Placebo Total
i N =19965 N =0084 N=20049
ITT 19965 (100) 9984 (100) 29949 (100)
FAS 19714 (98.7) 9868 (98.8) 29582 (98.8)
Safety 19729 (98.8) 9853 (98.7) 29582 (98.8)
PP-EFF 17312 (86.7) 8140 (81.5) 25452 (85.0)
PP-EFF2 18438 (92.4) 8740 (87.5) 27178 (90.7)

Abbreviations: FAS = full analysis set; ITT = intent to treat; Nuvaxovid, 5 pg SARS-CoV-2 rS plus 50 pg
Matrix-M adjuvant; PP-EFF = per protocol efficacy

AusPAR - Nuvaxovid - SARS-CoV-2 rS with Matrix M adjuvant (NVX-CoV2373) - Biocelect Pty Ltd - Page 45 of 100
PM-2021-00623-1-2 OFFICIAL
FINAL 20 January 2022



OFFICIAL

FOI 26-2651 - Document 1

Therapeutic Goods Administration

Figure 8: Study 2019nCoV-301 Subject flow

e Screened Excluded (n=1,633)
5 (n=31,588) _)' Not meeting Inclusion criteria (n=1,367)
E Refused to participate (N=193)
L2 1 Lost to follow up (n=25)
2 Randomised Other reasons(n=54)
w (n=29,949)
c Allocatedto NVX-Cov2373 Allocatedto Placebo
=] (n=19,965) (n= 9,984)
E Did not receive 1 dose (n=236) Did not receive 1*dose (n=131)
= Did not receive 2"¢dose (n=625; 3.2%) Did not receive 2" dose (n=431; 4.4%)
) ¥ ¥
% Discontinued study (n=1,619) Discontinued study (n=1,391)
i withdrawal by participant (n=1,097, 5.5%) withdrawal by participant (n=1,103, 11.0%)
S Lost to follow-up (n=418) Lost to follow-up (n=213)
g Adverse events (n=17) Adverse events (n=7)
E Other (n=17) Other (n=62)
2]
- Analysed (Safety Set, n= 19,729) Analysed (Safety Set, n=9,853)
> Excluded from analysis(n=193) Excludedfrom analysis (n=93)
[ Sponsor exclusion (n=195) Sponsor exclusion (n=94)
5 Did not receive any study vacdne Did not receive any study vacdne (n=23)
(n=58)

Protocol deviations leading to censoring from PP-EFF and PP-EFF-2 analysis sets were
more frequent in the placebo group (12.3%) than in the Nuvaxovid group (2.8%), with the
most frequent reason being receipt of an EUA approved COVID-19 vaccine.

Baseline data

Demographics and baseline characteristics of subjects in the PP-EFF analysis set were well
balanced between the Nuvaxovid and placebo groups. Median age was 47 years, with all
subjects ranging in age from 18 to 95 years. Approximately 11.8% of subjects were

> 65 years of age, with 10.7% aged = 65 to < 74 years and 1.7% (n = 405) aged = 75 to < 84
years. Approximately half the subjects were male (51.8%), while the majority (75.9%)
were White, and not of Hispanic or Latino origin (78.3%) and located in the USA (94.0%)
(Table 19). The majority of subjects were overweight or obese (69.9%), with more than a
third being obese (37.2%). Most subjects (95.2%) were categorised as high risk adults for
acquiring or experiencing complications of COVID-19. A breakdown of underlying
comorbidities at Baseline in the study population is presented in Table 20. Baseline
characteristics were similar between the PP-EFF analysis set and the safety population.

Within the safety population, most subjects (93.5%) had a seronegative (based on
anti-nucleoprotein (NP) serology) and PCR negative (based on negative nasal swab PCR)
baseline status prior to randomisation.
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Table 19: Study 2019nCoV-301 Demographic and clinical characteristics of the
subjects at Baseline (Per-protocol efficacy analysis population)

NVX-CoV2373 Placebo Total
Characteristic (N=17,312) (N=8140) [N=125,452)
Median age (range) — yr 47.0 (18-95) 47.0 (13-90) 47.0 (18-95)
Age group — no. (36)
18to 64 yr 15,264 (33.2) 7,194 (88.4) 22,458 (88.2)
=65 yr 2,048 (11.8) 346 (11.6) 2,094 (11.8)
Sex — no. (56)
Male 9,050 (52.3) 4,131 (50.7) 13,181 (51.8)
Female 2,262 (47.7) 4,009 (49.3) 12,271 (48.2)
Race or ethnic group — no. (36) 1
White 13,140 (75.9) 6,134 (76.0) 19,324 (75.9)
Black or African American 1,893 [10.9) 900 (11.1) 2,798 (11.0)
American Indian or Alaska Native, including Mexican 1,074 (6.2) 493 (6.1) 1,572 (6.2)
Matives
Asian 761 (4.4) 366 (4.5) 1,127 (4.4)
Multiple 293 (1.7) 132 (1.6) 435 [1.7)
Native Hawaiian or other Pacific Islander 47 (0.3) 10 (0.1) 57 (0.2)
Mot reported 104 (0.6} 45 (0.6) 149 [0.6)
Hispanic or Latino
No 13,538 (73.2) 6,379 (75.4) 19,917 (78.3)
Yes 3,733 [21.6) 1,751 (21.5) 5,424 (21.5)
Not reported 22 (0.1) 9 (0.1) 31 {0.1)
Unknown 19 (0.1) 1 {<0.1) 270 (0.1)
Overall high risk of Covid-19— no. (3¢)%
Yes 16,493 (95.3) 7,737 (95.0) 24,230 (95.2)
Mo 819 (4.7) 403 (5.0) 1,222 (4.8)
High risk of severe Covid-19 — no. [%)§
Yes 9,046 (52.3) 4,294 (52.8) 13,340 (52.4)
Mo 8,266 (47.7) 3,846 (47.2) 12,112 (47.6)
Coexisting conditions — no. (36)
Any 8,117 [46.9) 3,910 (43.0) 12,027 (47.3)
Obesity 6,400 (37.0) 3,070 (37.7) 9,470 (37.2)
Chronic lung disease 2,442 (14.1) 1,218 (15.0) 3,660 (14.4)
Diabetes mellitus type 2 1,303 (7.5) 677 (8.3) 1,980 (7.8)
Cardiovascular disease 191 (1.1) 91 (L.1) 282 (1.1)
Chronic kidney disease 109 (0.6) 50 (0.6) 159 (0.6)
HIV infection — no. (36) 128 (0.7} 38 (0.5) 166 {0.7)
Country — no. (%)
United States 16,294 [34.1) 7,638 (93.8) 23,032 (94.0)
Mexico 1,018 (5.9) 502 (6.2) 1,520 (6.0)

* The per protocol efficacy analysis population included all participants who underwent randomisation
and received both doses as assigned, were seronegative for anti-SARS-CoV-2 nucleoprotein and had a
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) RNA real time (RT) PCR negative nasal
swab at Baseline, and did not have a censoring event at any time before seven days after the second
injection. HIV denotes human immunodeficiency virus.

T Race and ethnic group were reported by the participants.

} Participants at overall high risk included those 65 years of age or older and those of any age with
chronic health conditions or an increased risk for Covid-19 because of work or living conditions.

§ Participants were classified as having a high risk of severe Covid-19 if they had one or more of the
following coexisting conditions: obesity (defined as a body-mass index of = 30), chronic lung disease,
diabetes mellitus type 2, cardiovascular disease, or chronic kidney disease.
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Table 20: Studies 2019nCoV-301 and 2019nCoV-302 Summary of severe obesity and
specified high risk baseline comorbidities from medical history by comorbidity
category and Preferred Terms (safety analysis set)

Severe Obesity and High-Risk 2019nCoV-301 2019nCoV-302

Baseline Comorbidities

(Comorbidity Category and NVX-CoV2373 | Placebo NVX-CoV2373 | Placebo

Preferred Term) N = 19729 N = 9853 N = 7569 N = 7570
Coronary artery disease 209 (1.1) 117 (1.2) 3(<0.1) 10 (0.1)
Myocardial infarction 164 (0.8) 76 (0.8) 37 (0.5) 49 (0.6)
Angina pectoris 31 (0.2) 22 (0.2) 22 (0.3) 33 (0.4)
Angina unstable 3(<0.1) 0 4(<0.1) 3(<0.1)
Myocardial ischaemia 2(<0.1) 4 (<0.1) 33 (0.4) 39 (0.5)

Cystic fibrosis 2 (<0.1) 1 (< 0.1) 0 0
Cystic fibrosis 2(=<0.1) 1(<0.1) 0 0

Diabetes mellitus type 1 104 (0.5) 60 (0.6) 41 (0.5) 42 (0.6)
Type 1 diabetes mellitus 104 (0.5) 60 (0.6) 41 (0.5) 42 (0.6)

Diabetes mellitus type 2 1517 (7.7) 813 (8.3) 365 (4.8) 357 (4.7)
Type 2 diabetes mellitus 1503 (7.6) 806 (8.2) 357 (4.7) 339 (4.5)
Diabetes mellitus 14 (0.1) 8 (0.1) 8 (0.1) 18 (0.2)

Gestational diabetes 27 (0.1) 8 (0.1) 5 (< 0.1) 4 (< 0.1)
Gestational diabetes 27 (0.1) 8 (0.1) 5(<0.1) 4(<0.1)

HIV infection 159 (0.8) 64 (0.6) 8 (0.1) 14 (0.2)
HIV infection 159 (0.8) 63 (0.6) 8 (0.1) 14 (0.2)

Abbreviations: BMI = body mass index, MedDRA = Medical Dictionary for Regulatory Activities;3>
Nuvaxovid, 5 pg SARS-CoV-2 rS§ plus 50 pg Matrix-M adjuvant.

Notes: Medical history is coded using MedDRA, version 23.1.
Results

The FAS excluded 289 (1%) subjects (195 (1%) in the Nuvaxovid group and 94 (0.9%) in
the placebo group). Study discontinuation occurred in 1619 (8.1%) in the Nuvaxovid
group and 1391 (13.9%) in the placebo group, most frequently due to withdrawal by
subjects (Nuvaxovid 5.5%, placebo 11%). Fourteen subjects were excluded due to having
received Nuvaxovid from single dose vials rather than the multidose vial.

The PP-EFF analysis set excluded 4497 (15%) subjects (2653 (13.3%) in the Nuvaxovid
group and 1844 (18.5%) in the placebo group). The most frequent (incidence > 2% in any
vaccine group) reasons for exclusion were baseline positive anti-NP result (5.6%),
censored prior to observation period (4.5%), did not complete vaccination schedule
(4.0%), and protocol deviation (3.3%).

The final data cutoff date of the efficacy analysis was 1 June 2021. The study remains
ongoing through approximately two years follow up from the Day 21 injection.

Primary endpoint results
After the protocol revision one single primary analysis was performed.

For the primary analysis of the primary endpoint, there were 77 cases. Of these cases, 14
(0.1%) were in the Nuvaxovid group and 63 (0.8%) were in the placebo group; all 14 cases

35 The Medical Dictionary for Regulatory Activities (MedDRA) is a single standardised international medical
terminology, developed as a project of the International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use (ICH) which can be used for regulatory communication and evaluation of
data pertaining to medicinal products for human use. As a result, MedDRA is designed for use in the
registration, documentation and safety monitoring of medicinal products through all phases of the
development cycle (that is, from clinical trials to post-marketing surveillance) supports ICH electronic
communication within the ICH’s Electronic Common Technical Document (eCTD) and the E2B Individual Case
Safety Report.
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in the Nuvaxovid group were mild in severity; 59 cases in the placebo group were mild or
moderate and five were severe. There were three hospitalisations due to COVID-19 among
the 77 per protocol COVID-19 cases in this study. The resultant VE was 90.4% (95% CI:

82.88, 94.62), with a p value of < 0.001 confirming the lower bound of the two sided
95% CI > 30% and meeting the prespecified study success criterion of the study.

Table 21: Study 2019nCoV-301 Vaccine efficacy against polymerase chain reaction

confirmed symptomatic mild, moderate, or severe COVID-19 with onset from at
least seven days after second vaccination in serologically negative adult subjects

(per protocol efficacy analysis set)

R — NVX-CoV2373 Placebo
N=17312 N =8140
Participants with no occurrence of event®, n (%) 17298 (99.9) 8077 (99.2)
Participants with occurrence of event®, n (%) 14 (0.1) 63 (0.8)
Severty of first occurrence, n (%)
Mild 14 (0.1) 49 (0.6)
Moderate 0 10 (0.1)
Severe 0 4(=0.1)
Median surveillance time® (days) 64.0 58.0
Log-linear model using modified Poisson regression*
Mean disease mcidence rate per year in 1000 people 3.26 34.01
95% CI 1.55,6.89 20.70, 55.87
Relative nisk 0.10
95% CI 0.05, 0.17
Vaccine efficacy (%) 90.40
95% C1 82.88,94.62
p-value® <0.001
Cox proportional hazard model (sensitivity analysis)®
Vaccine efficacy (%) 90.44
95% CI 82.94, 94.64
p-value’ <0.001

Abbreviations: CI = confidence interval; COVID-19 = coronavirus disease 2019; NVX-CoV2373 =
Nuvaxovid, 5 ug SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant; PCR = polymerase chain reaction; VE =
vaccine efficacy.

! Include participants with PCR confirmed infection who did not meet mild, moderate or severe COVID-
19 criteria.

2 Event = first occurrence of PCR confirmed mild, moderate or severe COVID-19 with onset of illness
episode from at least seven days after second vaccination within the surveillance period.

3 Surveillance time was defined as the difference between the date at end of surveillance period (onset of
first occurrence of event/censoring) and date at start of surveillance period (7 days after second
injection) + 1.

4 Modified Poisson regression with logarithmic link function,3 treatment group and strata as fixed
effects and robust error variance

5 This p value corresponded to a one sided hypothesis test with significance level 0.025. If VE p value <
0.025, then reject HO: vaccine efficacy < 30%.

6 Cox-proportional hazard model with Efron’s method for tie handling with vaccine group and age strata.
Hazard ratio was used to estimate relative risk.

7 This p value corresponded to a one-sided hypothesis test with significance level 0.025. If the VE p <
0.025, then reject HO: VE < 0%
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Secondary endpoint results
Results for the secondary endpoints were:

o for the first episode of PCR positive COVID-19, as defined under the primary endpoint,
shown by gene sequencing to represent a variant not considered as a VOC/VOI
according to the CDC variants classification:3?

— viral genetic sequences were available for 54 of 77 primary endpoint cases in the
PP-EFF.

— ten of these cases (zero in the Nuvaxovid group and ten (0.1%) in the placebo
group) were prototype like and did not contain any of the mutations that would
identify them as a VOC/VO]I, including three that were moderate or severe.
Resequencing of the PCR positive cases that had not initially yielded sequencing
results resulted in an additional three mild cases with non-VOC/VOI sequences in
the placebo group (for a total of 13 (0.2%) cases).

— the VE of Nuvaxovid to prevent symptomatic mild, moderate, or severe COVID-19
due to a SARS-CoV-2 variant not considered as a VOC/VOI in serologically negative
(to SARS-CoV-2) adult subjects was 100% (95% CI: 80.8, 100; p < 0.001), and
100% (95% CI: 85.8, 100) with the three additional sequenced cases.

e for the first episode of PCR positive moderate or severe COVID-19, as defined under
the primary endpoint:

— there were 14 cases of PCR confirmed symptomatic moderate or severe COVID-19
with onset from at least seven days after second vaccination accrued for this
analysis, with zero in the Nuvaxovid group and 14 (0.2%) in the placebo group.
The resultant VE of Nuvaxovid to prevent symptomatic moderate or severe
COVID-19 in baseline seronegative (to-SARS-CoV-2) adult subjects was 100%
(95% CI: 87,100).

e for the first episode of PCR positive COVID-19, as defined under the primary endpoint,
shown by gene sequencing to represent a VOC/VOI according to the CDC variants
classification:3?

— ofthe 276 cases with onset from first vaccination, 14 were virologically confirmed
with at least one COVID-19 symptom and 262 were mild, moderate, or severe
COVID-19.3334 Of the 262 PCR positive cases of mild, moderate, or severe COVID-
19, 203 had sequence data available as summarised. Of these, 82 were identified as
VOC/VOI clades, lineages, or variants of SARS-CoV-2. The most common VOC were
B.1.1.7 (Alpha), which occurred in 46 cases. During the period of case accrual, no
cases of infection due to the B.1.617.2 (Delta) variant were identified.

— the cumulative incidence curve for any symptomatic infection following initial
vaccination (that is first dose) in the FAS is shown in Figure 9. This includes an
additional 14 cases (eight Nuvaxovid group and six placebo group) compared to
those classified as mild, moderate or severe COVID-19. Cumulative rates begin to
diverge 14 to 21 days after first dose.
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Figure 9: Study 2019nCoV-301 Cumulative incidence curve of any symptomatic
SARS-CoV-2 infection with onset from first vaccination (full analysis set)

Cumulative Event Rate (%)
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Event = Any PCR confirmed symptomatic SARS-COV-2 infection with onset after the first vaccination
within the surveillance period. Surveillance period from first vaccination and up to 12 months after the
last vaccination. Subjects are censored at the earliest of (i)cut-off date(I June 2021), (ii)date of death,
(iii)date of unblinding (including for intended receipt of alternative COVID-19 vaccine), (iv)early
withdrawal, or (v) crossover.

In the PP-EFF analysis set, 44 cases (six in the Nuvaxovid group and 38 in the placebo
group) had mutations that would identify them as a VOC or VOL. In the Nuvaxovid group,
all six cases were mild in severity; in the placebo group, 9 of 38 cases were moderate or
severe. The resultant VE of Nuvaxovid to prevent symptomatic mild, moderate, or severe
COVID-19 due to a SARS-CoV-2 variant considered a VOC or VOI in baseline seronegative
adult subjects was 93. 2% (95% CI: 83.9, 97.1), with a p value < 0.001 confirming the
lower bound of the one sided 95% CI > 0%.

Subgroup analyses

The VEs of Nuvaxovid at the time of the final analysis of the primary endpoint, for which
an adequate number of cases were identified, were consistent across major demographic
and baseline characteristic subgroups and are shown in the Table 22. The relatively lower
VE of 67.3% (95% CI: 18.7, 86.8) for subjects of Hispanic or Latino ethnicity was noted.
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Table 22: Study 2019nCoV-301 Subgroup analyses of vaccine efficacy against
polymerase chain reaction confirmed symptomatic mild, moderate, or severe
COVID-19 with onset from at least seven days after second vaccination in
serologically negative adult subjects (per protocol efficacy analysis set)

Paiatieter 'SI-IIIJ!JEI' of E\'entsléub_group \'acth.le Ef_ﬁmc,\' P-Value?
NVX-CoV2373 Placebo (95% CT)

Final analysis of the primary endpoint 14/17312 (0.1) 63/8140 (0.8) 90.40% (82.88, 94.62)° <0.001
Subgroup: Age

Participants 18 to < 64 years of age 12/15264 (0.1) 61/7194 (0.8) 91.50% (84.21, 95 42)° <0.001

Pamicipants = 65 vears of age 2/2048 (0.1) 2/946 (0.2) 57.46% (-486.91. 96.92)* 0.381
Subgroup: Sex

Male 5/9050(0.1) 23/4131 (0.6) 90.89% (76.03, 96.54) =0.001

Female 9/8262 (0.1) 40/4009 (1.0) 89.99% (79.36, 95.14)° <0.001
Subgroup: Race (summary)

White 1213140 (0.1) 48/6184 (0.8) 89.37% (79.99, 94 35)° <0.001

Non-White 24068 (<0.1) 14/1911 (0.7) 93.57% (71.68. 98.54) =0.001
Subgroup: Race (individual)

White 12/13140(0.1) 48/6184 (0.8) 89.37% (79.99, 94.35)° =0.001

Black or African American 0/1893 (0.0) 7/905 (0.8) 100.00% (67.86, 100.00)* 0.007

Amenican Indian or Alaska Native 0/1074 (0.0) 2/498 (0.4) 100.00% (-143.63, 100.00)* 0.097

Asian 0/761 (0.0) 5/366 (1.4) 100.00% (52.81, 100.00)* 0.025

Native Hawaitan or Other Pacific Islander 0/47 (0.0) 0/10 (0.0) NE* NE

Multiple 21293 (0.7) 0/132 (0.0) NE' NE

Not reported/unknown 0/104 (0.0) 1/45(2.2) 100.00% (-1549.64, 100.00)* 0.196
Subgroup: Ethnicity

Hispanic or Latmo 8/3733(0.2) 11/1751 (0.6) 67.28% (18.65, 86 84)° 0.008

Not Hispanic or Latino 6/13538 (< 0.1) 52/6379 (0.8) 95.08% (88.54, 97 89) <0.001
Subgroup: Country

Us 14/16294 (0.1) 62/7638 (0.8) 90.36% (82.78. 94.60)° <(.001

Mexico 0/1018 (0.0) 1/502 (0.2) 100.00% (-1791.89, 100.00)* 0.166
Subgroup: Comorbidity status®

Yes 7/8109 (0.1) 34/3910 (0.9) 90.76% (79.16. 95.90)° <0.001

No 7/9203 (0.1) 29/4230 (0.7) 89.94% (77.05, 95 59)° =0.001

Number of Events'/Subgroup Vaccine Efficacy .
" NVX-CoV23T3 | Placebo (95% CT) FAe

Subgroup: High-risk status®

Yes 13/16493 (0.1) 62/7737 (0.8) 90.96% (83.57, 95.03)° <0.001

No 1/819 (0.1) 1/403 (0.2) 55.08% (-3426.09, 99.43) 0.443

Abbreviations: BMI = body mass index; CI = confidence interval; COVID-19 = coronavirus disease 2019;
NVX-CoV2373 = Nuvaxovid, 5 ug SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant; PCR = polymerase chain
reaction; VE = vaccine efficacy.

1 Event = first occurrence of PCR confirmed mild, moderate or severe COVID-19 with onset of illness
episode from at least seven days after second vaccination within the surveillance period.

2 P value corresponded to a one sided hypothesis test with significance level of 0.025. If VE p value <
0.025, then reject HO: VE < 0%.

3 Based on log linear model of occurrence using modified Poisson regression with logarithmic link
function,®® treatment group and strata (age-group and pooled region) as fixed effects and robust error
variance fitted separately to each subgroup.

41In the event when there were zero cases in either vaccine group or the total number of cases in both
vaccine groups combined < 5, VE and 95% CI were estimated with 1-ratio of incidence rates using the
exact method conditional on the total number of cases, NE = not estimate in the event the test for exact
binomial proportion cannot be conducted.

5 Comorbidities: Obesity (BMI = 30kg/m?), chronic kidney disease, chronic lung disease, cardiovascular
disease, diabetes mellitus type 2.

6 High risk adults were defined as 1) age = 65 years with or without comorbidities and/or living or
working conditions involving known frequent exposure to SARS-CoV-2 or to densely populated
circumstances; 2) ages > 65 years with comorbidities and/or living or working conditions involving
known frequent exposure to SARS-CoV-2 or to densely populated circumstances.
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Study 2019nCoV-501

Study 2019nCoV-501 is an ongoing Phase Ila/b, randomised, observer blinded, placebo
controlled trial evaluating the efficacy, immunogenicity, and safety of Nuvaxovid (in two
doses, given 21 days apart) in adult HIV negative or HIV positive subjects conducted in
South Africa.

Subjects who were HIV positive had to be medically stable, free of opportunistic infections
in preceding year, HIV-1 viral load < 1000 copies/mL.

Primary objectives
The primary objectives are:

e to evaluate the efficacy of Nuvaxovid in preventing symptomatic, PCR confirmed
COVID-19 in serologically negative (to SARS-CoV-2) adults, in a population inclusive of
HIV negative and HIV positive individuals.

e to describe the safety experience for Nuvaxovid based on solicited short term
reactogenicity (by toxicity grade) and by adverse event (AE) profile through Day 35 in
all subjects regardless of baseline serostatus (stratified by baseline serostatus) (initial
vaccination period).

The primary endpoints are:

e polymerase chain reaction confirmed SARS-CoV-2 infection with symptomatic mild,
moderate or severe COVID-19 from seven days after second dose, analysed overall,
until the endpoint event driven efficacy analysis is triggered by the occurrence of a
pre-specified number of blinded endpoints and/or at pre-specified time points during
the initial vaccination period.

e the numbers and percentages of subjects with solicited AEs (local and systemic) for
seven days following each vaccination by severity score, duration and peak intensity.

e the numbers and percentages of subjects with unsolicited AEs (inclusive of serious
adverse events (SAE), medically attended adverse events (MAAE), adverse event of
special interest (AESIs)) through Day 35 (that is two weeks post second dose) by =
Medical Dictionary for Regulatory Activities (MedDRA) classification, severity score
and relatedness.

Secondary objectives

The key secondary objective are:

e to evaluate efficacy in HIV negative and HIV positive subjects separately.

e to evaluate efficacy against mild or moderate; or moderate or severe COVID-19.
Secondary endpoints are:

e polymerase chain reaction confirmed SARS-CoV-2 infection with symptomatic mild,
moderate or severe COVID-19 from seven days after second dose; analysed separately
rather than overall.

e Polymerase chain reaction confirmed SARS-CoV-2 infection with either symptomatic
mild or moderate; OR symptomatic moderate to severe COVID-19 from seven days
after second dose.

This study was primarily event driven for its power calculations. It was calculated that
50 primary endpoints along with an observed minimum VE of = 65% would result in
rejecting the null hypothesis of VE < 30% with 90% power (this assumed an incident rate
of COVID-19 of 2 to 6% in the placebo group and a 90% evaluability rate in the PP-EFF
population) (accounting for attrition and/or baseline positive test for SARS-CoV-2). The
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study intended to enrol between 3200 and 4404 subjects divided into the two study
cohorts (2960 to 4164 HIV negative (cohort one) and about 240 HIV positive (cohort
two)).

Statistical methods

The estimated RR and its 95% CI were derived using Poisson regression with robust error
variance. Hypothesis testing of the primary efficacy endpoint was carried out sequentially
against two pre-specified null hypotheses: VE < 0% first (success criterion for primary
endpoint), followed by VE < 30% (more stringent success criterion).

The official event driven analysis of the primary efficacy endpoints was triggered once at
least 23 to 50 subjects with symptomatic COVID-19 had accrued. In addition to the official
per protocol analysis, it was intended that additional efficacy analyses could be conducted
through 6 and 12 months follow up (given the ongoing measurement of immunogenicity
and safety endpoints during the study).

Secondary endpoints were accompanied by summaries of numbers and percentages with
95% ClIs, both overall and per study cohorts one and two. Cumulative incidence curves
were provided as exploratory analyses.

Subject flow

There were 6350 subjects screened, 4419 subjects were randomised (4173 HIV negative
and 246 HIV positive) (see Table 23). At the cutoff date, 4325 (97.9%) were continuing in
follow up and 94 (2.1%) had discontinued the study. The PP-EFF analysis set included
2770 (62.7%) subjects. The most frequent reasons for exclusion from the PP-EFF analysis
set were positive PCR test or PCR confirmed illness episode before seven days after second
dose vaccination (n = 1488, 33.7%) and missed one dose of study vaccine (n = 148, 3.3%).

Table 23: Study 2019nCoV-501 Subject screening and enrolment (all screen subjects
analysis set)

Parameter Participants
All | HIV-Negative l HIV-Positive

Total number of participants

Screened 6350 5867 483

Randonuzed 4419 (69.6) 4173 (71.1) 246 (50.9)

Screen failed 1816 1597 219

Not randomized 118 (1.9) 99 (1.7) 19(3.9)
Primary reason for screen failure

Failure to meet inclusion/exclusion criteria 1264 (19.9) 1124 (19.2) 140 (29.0)

Other 430 (6.8) 363 (6.2) 67 (13.9)

Withdrawal by participant 76 (1.2) 73(1.2) 5(1.0)

Failure to meet randomization criteria 21(0.3) 16 (0.3) 5(1.0)

Lost to follow-up 23(0.4) 19 (0.3) 4(0.8)

Adverse event 2(=0.1) 2(<0.1) 0

Abbreviations: HIV = human immunodeficiency virus

Note: Data are presented as a number and percentage (n (%)) of participants
Baseline characteristics

Demographic and baseline characteristics were well balanced between the Nuvaxovid and
placebo groups, overall and by HIV status. Of subjects, 94% were HIV negative. Median age
was 28 years (range: 18 to 84 years); 43% were female; 95% were Black/African
American; 4% were White; 2% were multiple races, 1% were Asian; and 2% were
Hispanic or Latino. 5.5% were HIV positive. At Baseline, 34.1% of subjects were
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seropositive for SARS-CoV-2. For HIV positive subjects, the majority (77%) had no
co-morbidities. Median baseline CD4 level was 738 cells/uL (range 80 to 2076 cells/uL)
and median baseline HIV viral load was 63.5 copies/mL (range 20 to 735 copies/mL).

Results
Primary efficacy endpoint (official event driven analysis)

There were 44 cases of COVID-19 (all severities) that accrued between 23 November 2020
and 30 December 2020 for the official event driven analysis of the primary efficacy
endpoint (data extraction 18 January 2021) giving a VE of 49.4% (95% CI: 6.1 to 72.8) in
the PP-EFF analysis set (see Table 24). All but one case was mild-moderate in severity,
with the one severe case occurring in the placebo group.

Table 24: Study 2019nCoV-501 Vaccine efficacy of polymerase chain reaction
confirmed SARS-CoV-2 positivity with symptomatic mild, moderate, or severe
COVID-19 from seven days after second dose vaccination (for example Day 28) with
Nuvaxovid or placebo in serologically naive healthy human immunodeficiency virus
negative and medically stable human immunodeficiency virus positive subjects
analysed overall, official event-driven analysis (per protocol efficacy analysis set)

No. of NVX-CoV2373 Placebo
% VE (95% CTI)
ases /N (%0)! (95% CI) n/N (%0)! (95% CI)
44 15/1357 (1.11) 06.1.8 29/1327 (2.19) 1.5, 3.1 49.4% (6.1, 72.8)

Abbreviations: CI = confidence interval; n = number of participants with nucleic acid amplification test
(NAAT)-confirmed COVID-19; N = number of participants; NVX-CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2
rS plus 50 pg Matrix-M adjuvant; PCR = polymerase chain reaction; VE = vaccine efficacy

Note: The 95% CI for PCR confirmed COVID-19 infection was calculated using the exact Clopper-Pearson
method. Participants were counted as a COVID-19 case only for the first PCR plus illness episode. Once
that case has been determined, it was further classified to a severity level.

! Percentage of participants with COVID-19 calculated as n/N x 100.

Log-linear model of PCR confirmed COVID-19 infection incidence rate using Poisson regression;3° with
treatment group as fixed effects and robust error variance.

Vaccine efficacy = 100 x (1 - relative risk)
Primary efficacy endpoint (complete analysis)

Primary endpoints were also examined beyond the event driven analysis and out to about
six months utilising different start dates: from seven days after second dose; from 14 days
after second dose; and from seven days after first dose.

From seven days after second dose: Vaccine efficacy for different sub-groups stratified by
baseline serostatus and/or HIV status is shown in Table 25.
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Table 25: Vaccine efficacy of polymerase chain reaction confirmed SARS-CoV-2
positivity with symptomatic mild, moderate, or severe COVID-19 from seven days
after second dose vaccination (for example Day 28) with Nuvaxovid or placebo
overall and in healthy human immunodeficiency virus negative and medically stable
human immunodeficiency virus positive subjects stratified by baseline serostatus
and regardless of baseline serostatus (per protocol efficacy and second per protocol
efficacy analysis sets)

i’:g'iﬂ:;::;ﬁlse“m anti-spike ‘\C':_g:sf : NIVX—COYZJTS _ : : Placebo . VE ©05% CI)
g 7 WN (%) | es%cn WN©) | @5%CD)
All participants
Baseline seronegative™? 147 51/1408 (3.62) 27,47 96/1362 (7.03) 5.7,85 48.6% (28.4,63.1)
Baseline seropositive’ 39 12/531(2.26) 12,39 27/544 (4.96) 33,71 54.5% (11.1, 76.7)
Regardless of baseline serostatus® 186 63/1939 (3.25) 25,41 123/1906 (6.45) 54.7.6 49.7% (32.2, 62.6)
HIV-negative participants
Baseline seronegative? 130 41/1331 (3.08) 22,42 89/1289 (6.91) 5.6,8.4 55.4% (35.9, 68.9)
Baseline seropositive® 38 12 (2.42) 12,42 26/514 (5.06) 33,73 52.3% (6.5, 75.6)
Regardless of baseline serostatus 168 53/1828 (2.90) 22,38 115/1803 (6.38) 53,76 54.5% (37.5, 67.0)
HIV-positive participants
Baseline seronegative? 17 10/77 (13.0) 64,226 713 (9.59) 394,18.76 -35.4% (-236.9,45.6)
Baseline seropositive* 1 0/34 0.0, 103 1/30 (3.33) 01,172 na (n/a, n/a}
Regardless of baseline serostatus* 18 10/111 (9.01) 44,159 8103 (7.77) 34,147 -16.0% (-182.5, 52.4)

Abbreviation: CI = confidence interval; HIV = human immunodeficiency virus; NVX-CoV2373 =
Nuvaxovid, 5 ug SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant; PCR = polymerase chain reaction; VE =
vaccine efficacy.

Note: The 95% CI for PCR confirmed COVID-19 infection was calculated using the exact Clopper-Pearson
method. Participants were counted as a COVID-19 case only for the first PCR plus illness episode. Once
that case has been determined, it was further classified to a severity level.

1 Percentage of participants with COVID-19 calculated as n/N x 100.
2.Primary endpoint

3 Based on PP-EFF analysis set

4 Based on second PP-EFF analysis set

Log-linear model of PCR confirmed COVID-19 infection incidence rate using Poisson regression;3° with
treatment group as fixed effects and robust error variance.

Vaccine efficacy = 100 x (1 - relative risk)

The cumulative incidence curve for all subjects who were seronegative at Baseline
revealed a separation between treatments from seven days following second dose (that is
Day 28) that plateaued approximately four and half months post Day O for both treatments
(Figure 10), likely reflecting a waning wave of the local epidemic.
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Figure 10: Study 2019nCoV-501 Cumulative incidence curves for the first
polymerase chain reaction confirmed SARS-CoV-2 positivity with symptomatic mild,
moderate or severe COVID-19 from seven days after second dose vaccination (for
example Day 28) analysed overall in serologically naive healthy human
immunodeficiency virus negative and medically stable human immunodeficiency
virus, positive subjects combined (per protocol efficacy analysis set)

S b b B it
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Secondary efficacy endpoints

Prevention of COVID-19 hospitalisation: There were five cases of hospitalisation among all
adult subjects seronegative (to SARS-CoV-2) at Baseline, from seven days after second
dose vaccination (Day 28). All occurred in the placebo group.

Prevention of COVID-19 stratified by severity: Among all subjects seronegative (to SARS-
CoV-2) at Baseline, from seven days after second dose vaccination, the level of prevention
of mild COVID-19 was 68.7%, 95% CI: 38.5, 84.1, that of moderate COVID-19 was 32.1%,
95% CI: -1.0, 54.4, and 100%, 95% CI: -5.6, 100 against severe COVID-19.

Efficacy by SARS-CoV-2 variant: Forty-one (93.2%) of 44 subjects with a primary efficacy
endpoint had whole genome sequence data available (samples from three cases in the
placebo group could not be sequenced), and 38 (92.7%) of 41 were identified as the
B.1.351 variant, resulting in a post-hoc VE of Nuvaxovid (PP-EFF analysis set) in
prevention of symptomatic mild, moderate, or severe COVID-19 in all adult subjects,
seronegative (to SARS-CoV-2) at Baseline, of 43.0% (95% CI: -9.8, 70.4) for the B.1.351
variant.

Subgroup analyses

By SARS-CoV-2 serostatus at Baseline: A total of 147 and 39 symptomatic mild, moderate,
or severe COVID-19 cases occurring at least seven days post second dose, among all adult
subjects, seronegative (to SARS-CoV-2) or seropositive at Baseline respectively were
accrued for analysis. The VEs of Nuvaxovid in prevention of COVID-19 in all adult subjects,
seronegative (to SARS-CoV-2) or seropositive at Baseline, were respectively 48.6% (95%
Cl: 28.4,63.1) and 54.5% (95% CI: 11.1, 76.7).

By human immunodeficiency virus status: Among HIV negative subjects seronegative (to
SARS-CoV-2) at Baseline, the VE of Nuvaxovid in prevention of symptomatic mild,
moderate, or severe COVID-19 was 55.4% (95% CI: 35.9, 68.9). Among HIV positive
subjects seronegative (to SARS-CoV-2) at Baseline the VE was -35.4% (95% CI: -236.9,
45.6).
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Table 26: Study 2019nCoV-501 Vaccine efficacy of polymerase chain reaction
confirmed SARS-CoV-2 positivity with asymptomatic, symptomatic virologically
confirmed, mild, moderate, or severe COVID-19 from seven days after second
vaccination (for example Day 28) with Nuvaxovid or placebo overall and in healthy
human immunodeficiency virus negative and medically stable human
immunodeficiency virus positive subjects stratified by baseline serostatus and
regardless of baseline serostatus (per protocol efficacy and second per protocol
efficacy analysis sets)

Population/Baseline anti-spike | No. of NVX-CoV3T3 Placebo VE (95% C)
IgG serostamus Cases N (%)’ ‘ (93% CT) /N (%)} (95% CT)
All participants
Baseline seronegative’ 242 88/1408 (6.25) 50,76 154/1362(11.31) 07,131 44.7% (28.9, 57.0)
Baseline seropositive’ 72 24/531(452) 29,66 48/544 (8.82) 66,115 48.8%(17.6,68.2)
Regardless of baseline serostatus® | 314 112/1939 (5.78) 48,69 202/1906 (10.60) 02,121 45.5%(31.9,56.4)
HIV-nesative participants
Baseline seronegative’ 222 78/1331 (5.86) 47,13 144/1289(11.17) 05,130 47.5%(31.6,59.7)
Baseline seropositive’ 68 24/497 (483) 3171 44/514 (8.56) 63,113 43.6% (8.7,652)
Regardless of baseline serostatus® | 200 102/1828 (5.58) 46,67 188/1803 (1043) 00,119 46.5%(32.5,57.6)
HIV-positive participants
Baseline seronegative’ 20 10/77 (12.99) 64,226 10/73 (13.70) 68,237 5.2%(-1144,58.1)
Baseline seropasitive’ 4 0/34(0.00) 00,103 4/30(13.33) 38,307 1a (na, na)
Regardless of baseline serostaus® | 24 10/111 (9.01) 40,159 14/103 (13.39) 76,217 33.7% (-42.6,69.2)

Abbreviation: CI = confidence interval; HIV = human immunodeficiency virus; IgG = immunoglobulin G; n
= number of participants with NAAT-confirmed COVID-19; N = number of participants; NAAT = nucleic
acid amplification test; NVX-CoV2373 = Nuvaxovid, 5 pug SARS-CoV-2 rS plus 50 ug Matrix-M adjuvant;
PCR = polymerase chain reaction; VE = vaccine efficacy.

Note: The 95% CI for PCR confirmed COVID-19 infection was calculated using the exact Clopper-Pearson
method. Participants were counted as a COVID-19 case only for the first PCR plus illness episode. Once
that case has been determined, it was further classified to a severity level.

1 Percentage of participants with COVID-19 calculated as n/N x 100.
2. Based on PP-EFF analysis set
3 Based on second PP-EFF analysis set

Log-linear model of PCR confirmed COVID-19 infection incidence rate using Poisson regression;3° with
treatment group as fixed effects and robust error variance.

Vaccine efficacy = 100 x (1 - relative risk)
Conclusions on the clinical efficacy

Based on the data available for Nuvaxovid, a robust and high protective efficacy against
COVID-19 has been demonstrated in individuals aged 18 years and older in two pivotal
observer blinded placebo controlled trials. Efficacy has been established for a median
follow up of 90 days in 2019nCoV-302 and 76 days in 2019nCoV-302. The vaccine is
efficacious across different high risk groups including older adults, as well as subjects
considered at increased risk of severe disease due to underlying chronic disease. Lower
vaccine efficacy was observed in a supportive Study2019nCoV-501 in South Africa, which
was possibly due to reduced efficacy against the Beta variant; however, other factors
cannot be excluded.
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Safety (combined and pooled)

Clinical safety was evaluated in the Phase I/1I trial, Study 2019nCoV-101, Phase II trial,
Study 2019nCoV-501 and the two pivotal Phase III trials, Studies 2019nCoV-302 and
2019nCoV-301.

Safety assessments include monitoring and recording of solicited (local and systemic
reactogenicity events), unsolicited adverse events (AE), serious adverse events (SAE),
adverse events of special interest (AESI), and vital sign measurements. Safety laboratory
values (haematology and serum chemistry) were also evaluated in the first-in-human
Study 2019nCoV-101 (Part one).

Solicited local and systemic adverse events were collected for seven days after each
vaccine dose. Grading of solicited adverse events was based on FDA toxicity grading scale
for clinical abnormalities.36 Unsolicited AEs were recorded from the time of first study
vaccination until Day 49 after the initial set of vaccinations (that is 28 days post second
dose) in each trial, and for the entire study period in Study 2019nCoV-301. Serious
adverse events, medically attended adverse events (MAAE) and AESIs were assessed for
the entire study period in all trials.

Adverse events of special interest included potential immune mediated medical conditions
(PIMMCs) as well as events relevant to COVID-19.

This combined/pooled safety analysis is based on safety data sets from submitted clinical
trials, including all subject data with supporting presentations to exclude the data post-
unblinding/post-approved or deployed SARS-CoV-2 vaccine receipt.

For Study 2019nCoV-301, incidence rates for AEs were presented to account for the
imbalanced randomisation and imbalanced follow up time between treatment arms. For
other trials, numbers of events and % are reported.

Extent of exposure

There were 30,058 recipients of Nuvaxovid and 19892 recipients of placebo across the
SARS-CoV-2 1S clinical development program, with over 96% from both study arms
(96.4% Nuvaxovid and 96.9% placebo) receiving both doses (see Table 27).

Table 27: Number of subjects by trial included in the pooled analysis of safety data

Study Number NVX-CoV2373 Placebo

2019nCoV-101 543 278

2019nCoV-101 - Part 1! 20 23

2019nCoV-101 - Part 22 514 255
2019nCoV-501 3 2211 2197
2019nCoV-302 * 7575° 7564°
2019nCoV-301 19729 9853
Total 30058 19892

Abbreviations: HIV = human immunodeficiency virus; NVX-CoV2373 = Nuvaxovid, 5 ug SARS-CoV-2 rS
plus 50 pg Matrix-M adjuvant.

! Included Groups A (placebo) and C (two dose regimen of 5 pg SARS-CoV-2 rS plus 50 pg Matrix-M
adjuvant) only.

2 Included Groups A (placebo), B (two dose regimen of 5 pg SARS-CoV-2 rS plus 50 ug Matrix-M
adjuvant), and C (5 pg SARS-CoV-2 rS plus 50 ug Matrix-M adjuvant at first dose and placebo at second
dose) only.

3 Included approximately 240 participants who were HIV-positive in the total population.

36 FDA USA Guidance for industry, Toxicity grading scale for healthy adult and adolescent volunteers enrolled
in preventive vaccine clinical trials. Available at https://www.fda.gov/media/73679/download
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4Included approximately 400 participants who were co-administered seasonal influenza vaccine at first
dose.

5 These numbers differ from those reported in Study 2019nCoV-302 interim report (7569 in Nuvaxovid
group and 7570 in the placebo group) because safety data for six participants who received a mixed
regimen (placebo at first dose and active vaccine at second dose) were included in the active vaccine
group only for the purpose of the pooled analysis of safety data.

The median duration of follow up in the pooled safety database was 70 days post second
dose, with 32,993 (66%) subjects completing more than two months follow up post
second dose. The shorter median duration of follow up in the pooled data as compared to
the individual studies is due to censoring at unblinding.

Demographics

Demographic characteristics of subjects in the pooled analysis were generally well
balanced between the Nuvaxovid and placebo groups, with slightly lower frequencies of
subjects = 65 years of age and subjects of Black or African American race and a slightly
higher frequency of subjects of Hispanic or Latino origin in the Nuvaxovid group.

Adverse events
Solicited local adverse events

Local solicited treatment emergent adverse events (TEAE) in the week following
vaccination were more common in Nuvaxovid than placebo recipients across the studies
and more common following second dose than first dose in the Nuvaxovid group (59.3%
versus 80.2%) (See Table 28). Also, higher frequencies of Grade 3 reactions were reported
following the second dose, increasing from 1.1% to 5.2%. Persons reporting moderate to
severe reactions following the first dose tended to report similar or less severe reactions
following the second dose.

In Study 2019nCoV-302 tenderness and injection site pain were the most frequent
solicited local AEs, reported by 705 (54.9%) and 394 (30.7%) subjects, respectively, after
the first dose and by 922 (76.6%) and 624 (51.9%) subjects after the second dose (see
Table 28). Median durations of tenderness and pain increased with the second dose

from 2 to 3 days and 1 to 2 days respectively.

A similar picture emerged in Studies 2019nCoV-301 and 2019nCoV-101. In
Study 2019nCoV-501 lower rates of local reactions were reported following the second
dose compared to the first and they were less often severe.
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Table 28: Solicited local adverse events for 7 days following each vaccination across
the SARS-CoV rS clinical development programme

Clinical Trial m":.:':;'.'" m'.',‘_tr::;,"" 2019nCoV-501* 20190CoV-302¢ 1019aCoV-301
Trial Vaccine Group | NVX | Placebo | NVX | Placebo | NVX | Placebo | NVX | Placebo NVX | Pheebo
NUND | re2¢' | 2321 | SeR250° | 251242 | 211072141 21972124 [ 12851203 | 12721172 | 1807217139 | B9O04B2T8
Any local TEAE
Dose | (Grade = 1) 12(692) | 7(M0.4) | 266 (52.4) | 39(15.5) | 659 (29.8) | 320 (146) | 762i59.3) | 266 (20.9) | 10475 (57.96) | I1881(21.13)
Grade 3 0 [] 1(0.2) 1] 32(14) 7103} 14(1.1) 2(02) 197 {1.09) 22(0.25)
Grade 4 0 [] 0 0 (1] (1] [} 0 1 {=<0.01) 1 iD.01)
Duse X (Grade = 1) 24923 | 4(19.0) | 1T3(T0.0) | 22(9.1) | 616 (28.8) | 225(106) | 963 (80.2) | 199 (17.0) | 1M323(T8.91) | 1T9T(21.7T])
Grade 3 0 0 13452 0 $2024) | 90041 | 6345.2) | L(=0.1) | 1130668 | 25(0.30)
Grade 4 0 0 0 0 0 0 0 0 7 (004) 10,01}
Pain
Do | (Grads = 1) 10(3RS) | 3(12.0) 139 {27.4) | 10(4.0) | $95 (26.9) | 261 (11.9) | 394 (30.7) | 130(10.2) 6211 (34.37) ORE (10.07)
Crnde 3 0 1] 0 1] 31 4{D2) 1{<01) l{=01) 55 (0 30) 3003}
Crade 4 0 [] 0 0 0 L] 0 0 (1] 1]
Duose 2 (Grasde = 1) 15537 | 205 T4 q436) | 9¢0T) | 370 (26.6) N84 (RT) | 624319 107 (3.1) 10227 (39.67) | 1141(11.78)
(E 3 0 ] 542.0) 0 41 (19 Ki04) 11 @,‘il 0 97 (1.73) 7 10,08}
Crade 4 0 0 0 1] 0 0 0 0 5(003) 10001}
Tenderness
Dasg | (Grads = 1) 17 (654) T(I0.4) | 224 (45.0) | IR (13.1) | 36O (16.3) 166 (7.6) | 705 (S4.9) | 223 (17.5) D480 (52.29) 1404 (16.7K)
Grade 3 0 0 100.2) 0 19009 | 2(<00) | 14LD) | 1(=01) | 156 (0.86) 18(0.20)
Crade 4 0 0 0 0 (1] 0 [} 0 1 (< 0.01) 1i0.01)
Dose 2 (Grade > 1) 21 (S0X) X (9.3) 163 (63.2) | 18(74) | 369 (17.2)  133(65) | 922(76.6) | 164 (14.0) | 12384 (73.42) | 1312(15.85)
Crade 3 0 0 913.6) 0 L) | 1<) | 49d1) | 1<00) | 834 (4.8T) 18(0.22)
Crade 4 0 0 0 0 (1] 0 0 0 3(002) (1]
Erythema
Dosc | (Grade = 1) 0 [ 3 (0.6) [ 17¢08) | 5(02 [ 2509 [ Sq04) 164 (0.91) 27 0.30)
Coade 3 0 (] 0 1] 1 {<@l) 1 i<0.1) 0 0 3(002) 0
Crade 4 0 0 1] 1] 0 | 0 0 0 0 (1]
Dose 2 (Grade > 1) 0.0 | 1es | e 0 M6 | 3(0.0) | 1w0083) | 202 1138 (5.64) 29(035)
Crade 3 [} [ 1.0 0 0 0 11 {0.9) 0 143 (0.83) 2 {0.02)
Crnde 4 0n L] L] 1] 0 0 0 0 0n 0n
Swelling
Deose | (Grade = 1) 0 0 5.0 | 14 | 1508 | 502 | 1209 | 6035 154 (0.55) 241027
Crade 3 0 L L] 1] 0 1i=0.1) 0 0 7 (0.04) 3 (0.03)
Crade 4 ] 0 0 ] o | o 0 0 0 0
Dosc 2 (Grade > 1) | (3.8) 0 14 (5.6) 0 S22 | 402 | 8904 | 403 1056 (5.16) | 25 0.30)
Crade 3 a L I {0.4) L] 1{=01}) 0 5{0.4) 0 91 (053) 2 {0.02)
Grade 4 0 [ 0 [} 0 0 [ 0 0 0

Abbreviations: N1 = number of participants receiving the first dose of trial vaccine; N2 = number of
participants receiving the second dose of trial vaccine; NVX = NVX-CoV2373/Nuvaxovid, 5 pug SARS-CoV-
2 rS plus 50 pg Matrix-M adjuvant; TEAE = treatment emergent adverse events.

L Group C only

2 Group B and C only

3 Based on Study 2019nCoV-501 interim report

4 Solicited local and systemic TEAEs were evaluated in a subset of 2714 participants in this study
5 Excludes three sentinel participants who received active vaccine in an open label manner

6 Based on Group B only as participant in Group C received placebo for their second vaccination.
Note: Toxicity grading based on FDA toxicity grading scale;3¢

Note: Data are presented as number and percentage (n %) of participants.

Solicited systemic reactions

Overall, there were higher frequencies of solicited systemic AEs among Nuvaxovid
recipients than among placebo recipients following each vaccination overall and in each
age cohort. An overview of solicited systemic AEs after each dose across the clinical trials
is presented in Table 29.
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Table 29: Solicited systemic adverse events for seven days following each
vaccination across the SARS-CoV-2 rS clinical development programme

Clinical Trial “'(’I,":f‘l"",' " “':"‘-m':;l‘,“' 2019CoV-501° 20198CaV-302¢ 20190CaV-301
Trial Vaccine Group | NVX | Placeho | NVX | Placeho | NVX | Placebo NVX [ Placebo NVX [ Placeha
NINZ [ 26726° | 23 | S1002%0° | 2517241 | 2210021410 | 20962123 [ 12810198 | 12700164 | IROTHITIZ0 | ROO4B278
| Any systemic TEAE
Dosc | (Grade > 1) 12(46.2) | 9139.1) | 214442.0) [ 91136.3) | 632 (28.6) | 542 (24.7) | 610 (37.6) | 482(37.9) | B614(47.66) | 3562(40.00)
Grade 3 0 ] 1325 | 208 | 44 [ sen | oy | 1703 | ane34) 183 (2.06)
Grade 4 0 0 0 2(08) 0 0 2(0.2) 0 17(0.09) 5(0.06)
Dose 2 (Grade = 1) 17(63.4) | T(33.3) | 132(328) |66(27.4) | 316(24.1) | 366 (17.2) | 774 (064.6) | 359(30.8) | 11906 (69.47) | 2969 (I3.8T)
Grade 3 2(7.7) | 1(48) | 14456) | 2(08) | 71(33) | 52(24) | R2(68) | 16(14) | 2056(12.00) | 165(1.99)
Grade 4 0 0 0 110.4) 0 0 1(=0.1) 0 21(0.12) 5(0.06)
Nausea or Vomiting
Dosc | (Grade = 1) 1038) | 143) | 2549 [ 9¢36) | 13862) | 109(3.0) | 67(52) | 69(54) | 11524637 | 488(5.4K)
Grade 3 0 0 1(0.2) 0 402) | 7003 0 0 1710.09) 7 (0.08)
Grade 4 0 0 0 0 0 0 1¢<0.1) 0 4(0.02) 3(0.03)
Dosc 2 (Grade > 1) 2010 0 18(7.2) | 937 | 1855 | 8138 [ 1280107 | 4403.8) | 1929(11.26) | 450 (5.44)
Cirade 3 {0 0 L 0 11 {0.5) 603y I <1y [} 284017 T ((L0K)
Grade 4 0 0 0 0 0 0 [ 0 7(0.04) 2(0.02)
Dose | (Grade = 1) 6(23.1) [ 7(30.4) [ 97(19.00 [4819.1) [ 384 (17.4) [ 356 (16.2) | 314 24.5) [ 274(21.5) | 4505 (24.93) [ 2028 22.78)
Grade 3 0 0 102 | 104 | 1708 | 2009 | 605 3(0.2) 146 (0.81) 62 (0.70)
Grade 4 0 [ 0 0 0 0 1(=0.0) 0 5(0.03) 1(0.01)
Dose 2 (Grade = 1) 12(462) | 6(28.6) | T4(29.6) [31012.9) | 318 (149) | 232 (10.9) | 487 (40.T) | 208(17.9) | 7618 (44.45) | 1625(19.63)
Grade 3 0 0 s20 [ 1e4 | w08 | 203 [ 10 | 30y 512(2.99) 36 (0.43)
CGrade 4 0 0 0 1 0 0 0 ] 6(0.04) 2(0.02)
Fatigue
Dosc | (Grade = 1) 830.8) [ 40174 [ 121237 [5220.7 [ 262(11.9) [ 1999.1) [ 263 (205) | 244 (19.2) | 4632(25.63) | 1993 (22.38)
Grade 3 [ 0 8(1.6) | 1{04) | 20009} | 12(035) | 6(05) 610.5) 224(1.24) 100(1.12)
Grade 4 0 0 0 0 0 0 1i<0.0) 0 3(0.02) 1 (0.01)
Deose 2 (Grade = 1) 12(46.2) | 3(14.3) | 8935.6) [ 33(13.7) | 209¢9.8) | 137(6.5) | 491(31.0) | 194 (16.7) | 8486(49.51) | IR11(21.58)
Grade 3 138 | 168 | 728 | 104 | 1909 | 14(0.7) | 43360 | 90K 1419 (828) | 108(1.30)
Grade 4 0 0 0 0 [ 0 0 0 4(0.02) 3(0.04)
Malaise
Dose | (Grade = 1) 3015 [ 287 [ 62022 [300200 ] 164074 [ 127638 [ 149116 | 1229.6) | 2660 (14.72) | 1037 (11.65)
Grade 3 0 0 8 (1.6) 0 005 | 84 440.3) 4(0.3) 137 (0.76) 53 (0.60)
Grade 4 0 0 0 1(D.4) 0 0 1< 0.1) [ 7(0.04) 2(0.02)
Duose 2 (Grade = 1) 9(34.6) | 3(14.3) | 66(264) | 19(7.9) | 14816.9) | $8(4.1) | 377(31.5) | 107(9.2) | 6674 (38.94) | 1018(12.30)
Grade 3 0 0 6(2.4) 0 14(0.7) | 10405 | 3428 | 7(06) 1073 (6.26) 57 (0.69)
Grade 4 0 0 0 D 0 0 0 0 9(0.05) 2(0.02)
Muscle pain
Dose | (Grade = 1) 6(23.1) | 287 [ 103(202) [ 27(00.8) | 260 (11.8) | 171 ¢7.8) | 286(22.3) | IR0 (14.2) | 4102¢22.70) | 1188 (13.34)
Grade 3 0 0 2 (0.4) 0 20 (0.9) 6 (0.3) 1i<0.0) 4(0.3) 81 (0.45) 35 (0.39)
Grade 4 0 0 [ 0 0 0 1i=0.) 0 2(0.01) 2(0.02)
Dose 2 (Grade = 1) 1246.2) | 3¢14.3) | 77(30.8) [ 16(6.6) | 249(11.6) | 11045.2) | 492(3L1) | 113¢9.7) | 8240 (48.08) | 1001 (12.09)
Gradc 3 1 (3.8) 0 602.4) 0 20000 | 14(0.7) | 3428 | 3(03) 841 (4.91) 29 (0.35)
Grade 4 0 0 [ 0 0 0 0 0 5(0.03) 4(0.05)
Joint pain
Dase | (Grade = 1) 1(3.8) 143y | 3RQ25) | 1306.0) | 196(89) | 15872 | 466} | 63(49) 1388 (1.68) 500 (6.63)
Grade 3 0 0 20(04) 0 15(08) | 4102 0 2(02) 51(0.28) 29 (0.33)
Grade 4 0 0 1 0 0 0 1 (=0.1) 0 1 (= 0.01) [
Dase 2 (Grade = 1) 7269 | 2095 | 37048 | 931 | 180@4 [ 10950 [ 205070 | 5950 | 38092222) | 567 (6.85)
Grade 3 1(38) 0 30(1.2) 0 20409 8 10.4) 40200 210.2) 411 (2 40) 24(0.29)
Grade 4 0 0 0 0 0 0 1 0 610.04) 2(0.02)
Fever
Dase 1 (Grade = 1) 0 0 i2e4a | 624 | Bas | 2as | wen | was 66 (0.37) 33 10.37)
Grade 3 0 0 310.6) 0 5(0.2) 110.3) 5 (0.4) 2102) & (0.04) 6 (0.07)
Girade 4 0 0 0 1(04) [ [ 1 (=0.1) 0 610.03) 1 (0.01)
Dose 2 (Grade = 1) 0 0 nEs | 208 [ w02 [ 2703 [ oy [ 908 973 (5.65) 23 (0.24)
Girade 3 0 0 1104) 0 6(0.3) 610.3) 7(1.6) 2102) 62 (0.36) 3 (0.04)
Grade 4 0 0 i 1i04) 0 0 1i=0.1) [ 24001) 0

Abbreviations: TEAE = treatment emergent adverse events; N1 = number of participants receiving the
first dose of trial vaccine; N2 = number of participants receiving the second dose of trial vaccine; NVX =
NVX-CoV2373/Nuvaxovid, 5 pg SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant; TEAE = treatment
emergent adverse events.

L Group C only

2 Group B and C only

3 Based on Study 2019nCoV-501 interim report

4 Solicited local and systemic TEAEs were evaluated in a subset of 2714 participants in this study

5 Excludes three sentinel participants who received active vaccine in an open label manner
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6 Based on Group B only as participant in Group C received placebo for their second vaccination.
Note: Toxicity grading based on FDA toxicity grading scale;3¢
Note: Data are presented as number and percentage (n %) of participants.

In Study 2019nCoV-302, solicited systemic AEs were reported by 47.6% of Nuvaxovid
recipients following the first dose. This increased with the second dose to 64.6%. With the
second dose, higher frequencies of Grade 3 reactions were reported, increasing from 1.3%
with the first dose to 6.8%. There was a modest increase in the frequency and intensity of
reactions with the second dose for those persons who experienced mild (Grade 0, Grade 1)
reactions with the first dose. Of participants reporting Grade 1 reactions with the first
dose, 55% reported Grade 2 or higher reactions following the second dose. Of participants
who reported Grade 3 or 4 reactions following the first dose, 60% reported less severe
systemic reactions following the second dose.

Headache, fatigue, and muscle pain were the most frequent solicited systemic AEs. Grade 3
headache, fatigue, and muscle pain were reported in 17 (1.4%), 43 (3.6%), and 34 (2.8%)
participants in the Nuvaxovid group and 3 (0.3%), 9 (0.8%), and 3 (0.3%) participants in
the placebo group following the second dose. Median durations of headache, fatigue, and
muscle pain were one day for each AE for every study vaccine group after both the first as
the second dose.

Similar systemic reactogenicity was observed in Studies 2019nCoV-101 and
2019nCoV-301. In Study 2019nCoV-301, 0.1% reported Grade 4 solicited systemic
adverse events after the first and second dose in both vaccine arms.

Following first dose vaccination in Study 2019nCoV-301, overall concomitant analgesic
medication use was low (< 1%), and rates were balanced between the Nuvaxovid and
placebo groups (130 (0.7%) and 57 (0.6%), respectively). Following second dose
vaccination, there was an increase in concomitant analgesic medication use in the
Nuvaxovid group relative to the placebo group (545 (2.8%) and 63 (0.6%), respectively).
In Study 2019nCoV-302, following first vaccination, overall concomitant analgesic
medication use was low (1.4%), and rates were balanced between the Nuvaxovid and
placebo groups (100 (1.3%) and 112 (1.5%), respectively). Similar results were seen
following second vaccination (103 (1.4%) and 119 (1.6%), respectively).

Unsolicited adverse events

The frequencies of unsolicited TEAEs reported from first dose through 28 days post
second dose (thatis Day 49) in = 0.5% of participants in either group. These were higher
in the Nuvaxovid group than the placebo group across both age strata and were
dominated by ongoing reactogenicity events continuing beyond the seven day
post--injection window. Frequencies were slightly higher in older compared to younger
participants. AEs were mostly mild, with severe TEAEs occurring in < 1% of participants.

e Study 2019nCoV-301: up to Day 49, higher rates of AEs in the Nuvaxovid group were
reported for the following System Organ Class (SOC):

— General disorders and administration site conditions (incident rate (IR): 33.7
versus 16.8 per 100 patient-years (PY)) with differences in the Preferred Terms
(PT): fatigue (n = 196 versus 69), injection site pain (n = 160 versus 38), pain
(n =68 versus 21), pyrexia (n = 116 versus 23), chills (n = 65 versus 6), malaise
(n =48 versus 14), injection site pruritus (n = 44 versus 2), injection site erythema
(n =29 versus 4), Injection site swelling (n = 26 versus 1), influenza like illness
(n =21 versus 3), oedema peripheral (n = 15 versus 4).

— Nervous system disorders (IR: 18.7 versus 18.1 per 100 PY) with differences in
PTs headache (n = 293 versus130), migraine (n = 18 versus 3).
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Musculoskeletal and connective tissue disorders (IR: 13.8 versus 11.8 per 100 PY),
with a difference in PTs myalgia (n = 109 versus 30), pain in extremity (n = 51
versus 17), tendonitis (n = 11 versus 2).

Skin and subcutaneous tissue disorders (IR: 7.9 versus 5.2), with a difference in
the PTs rash (n = 61 versus 22), pruritus (n = 25 versus 2), urticaria (n = 17 versus
5), erythema (n = 16 versus 3).

Blood and lymphatic disorders (IR: 2.8 versus 1.6), with a difference in the PT
lymphadenopathy (n = 53 versus 13).

Eye disorders (IR: 2.3 versus 1) with 62 events reported in 51 of 19729 (0.26%)
participants receiving active vaccine compared with 13 events in 12 of 9853
(0.12%) placebo treated participants. This explained by minor imbalances in
several PTs including diplopia (notably, one SAE of diplopia was reported), dry
eye, eye swelling, lacrimation increased, ocular discomfort, photophobia, and
swelling of eyelid. Several of these PTs are related or can possibly be caused by
inflammation of the eye although there was only a singular report in the PT ‘Eye
inflammation’ (in the Nuvaxovid group).

Reproductive system and breast disorders (IR: 2 versus 1.25) with 55 events
reported in 52 of 19729 (0.26%) participants receiving active vaccine compared
with 17 events in 17 of 9853 (0.17%) placebo treated participants; the imbalance
is explained by PTs of dysmenorrhoea (12 versus 3) and menstruation irregular
(5 versus 0).

There was a higher IR of unsolicited treatment related AEs reported from start of first
vaccination through 28 days after second vaccination (for example Day 49) in the
Nuvaxovid group (50.92 events/100 PY) than in the placebo group (26.34 events/100 PY).
Unsolicited treatment related AEs that had a > 1 event/100 PY higher IR in the Nuvaxovid
group than in the placebo group were injection site pain (5.64 versus 2.35), fatigue (4.84
versus 2.72), headache (4.73 versus 3.31), pyrexia (2.76 versus 0.74), myalgia (2.76 versus
0.96), chills (1.86 versus 0.37), and injection site pruritus (1.53 versus 0.15); these events
were consistent with the solicited local and systemic TEAEs reported during the
reactogenicity period.

Study 2019nCoV-302: Differences between the treatment arms were largely due to
differences in AEs of pain (1.2% versus 0.3%, respectively), injection site pruritus
(0.7% versus < 0.1%), and lethargy (1% versus 0.4%). There was a higher frequency
of participants with unsolicited treatment related AEs in the Nuvaxovid group (10.9%)
than in the placebo group (4.6%); this difference was largely due to treatment related
AEs of pain (1.1% versus 0.2%, respectively), influenza-like illness (0.8% versus

< 0.1%), injection site pruritus (0.6% versus < 0.1%), and lethargy (0.9% versus
0.3%).

Severe AEs: a numerical imbalance was seen for hypertension, with nine reports of
hypertension (0.1%) for the Nuvaxovid group compared with two for the placebo
group (< 0.1%), in addition to reports of hypertension (n = 2), systolic
hypertension (n = 1) and hypertensive crisis (n = 1) in the Nuvaxovid group versus
one report of ‘blood pressure systolic increased’ in the placebo group (n = 1).
Combined 13 versus 3 severe TEAEs were reported related to hypertension. In the
pooled analysis the incidence rates were 0.40 (n = 102) in the Nuvaxovid arm
compared to 0.43 (n = 70) in the placebo arm for participants 18 to 64 years. In
participants aged 65 or older however, the rates were 0.96 (n = 46) in the
Nuvaxovid arm compared to 0.64 (n = 22) in the placebo group during the three
days following vaccination.

AusPAR - Nuvaxovid - SARS-CoV-2 rS with Matrix M adjuvant (NVX-CoV2373) - Biocelect Pty Ltd - Page 64 of 100
PM-2021-00623-1-2 OFFICIAL
FINAL 20 January 2022



OFFICIAL

FOI 26-2651 - Document 1

Therapeutic Goods Administration

e Study 2019nCoV-501: Similar rate of unsolicited AEs was observed through 49 days
after first vaccination in both vaccine arms. The most frequent (incidence > 1%)
TEAEs in the Nuvaxovid group were headache (3.1%) and upper respiratory tract
infection (1.2%); headache (2.3%) and influenza-like illness (1.1%) were the most
frequent in the placebo group. The most frequent (incidence > 5 participants)
treatment-related TEAEs in the Nuvaxovid group were headache (17 (0.8%)), myalgia

(9 (0.4%)), lymphadenopathy (9 (0.4%)), and injection site pain (6 (0.3%)).

Table 30: Frequencies of unsolicited adverse events reported from after start of first
vaccination through 28 days after second vaccination (for example Day 49) in

2 0.5% of participants in the pooled analysis of safety data

Participants 18 to = 64 Years Participants = 65 Years
System Organ C'la.ssfl’.referred Term _.\I\"X—_ T .\'\"Xv Pincelio
(MedDRA Version 23.1) CoV2373 M= 16483 CoV2373 —saun
N =25282 ) N=4776 Si el
Any unsolicited TEAE 4627 (18.30) 2577 1083 (22.68) | 639 (18.47)
(15.68)
fi'::::::];'i?]:;d‘“ Bl istention 1610 (6.37) 544 (3.31) 407 (8.52) 120 (3.47)
Fatigue 478 (1.89) 227 (1.38) 115 (2.41) 46 (1.33)
Injection site pain 425 (1.68) 78 (0.47) 145 (3.04) 21 (0.61)
Pyrexia 265 (1.05) 57 (0.35) 34 (0.71) 2 (0.06)
Chills 144 (0.57) 19 (0.12) 22 (0.46) 2 (0.06)
Pam 131 (0.52) 40 (0.24) 22 (0.46) 5(0.14)
Injection site erythema 78 (0.31) 13 (0.08) 25 (0.52) 2 (0.06)
Injection site pruritus 67 (0.27) 5(0.03) 28 (0.59) 1 (0.03)
Nervous svstem disorders 1042 (4.12) 607 (3.69) 219 (4.59) 126 (3.64)
Headache 736 (2.91) 390 (2.37) 142 (2.97) 81 (2.34)
Musculoskeletal and connective tissue =
Bl 988 (3.91) 360 (2.19) 286 (5.99) 98 (2.83)
Myalgia 399 (1.58) 102 (0.62) 94 (1.97) 22 (0.64)
Pam 1n extremuty 303 (1.20) 58 (0.35) 107 (2.24) 14 (0.40)
Arthralgia 142 (0.56) 69 (0.42) 30(0.63) 29 (0.84)
Infections and infestations 666 (2.63) 500 (3.04) 143 (2.99) 116 (3.35)
Uninary tract infection 58 (0.23) 43 (0.26) 25 (0.52) 20 (0.58)
Gastrointestinal disorders 508 (2.01) 340 (2.07) 108 (2.26) 81 (2.34)
Nausea 156 (0.62) 95 (0.58) 24 (0.50) 23 (0.66)
Diarrhoea 144 (0.57) 123 (0.75) 34 (0.71) 19 (0.55)
Respiratory, thoracic and mediastinal - - o
disol:l"ders < 494 (1.95) 307 (2.42) 110 (2.30) 65 (1.88)
Oropharyngeal pain 135 (0.53) 120 (0.73) 29 (0.61) 18 (0.52)
Nasal congestion 127 (0.50) 93 (0.57) 16 (0.34) 16 (0.46)
Cough 118 (0.47) 109 (0.66) 22 (0.46) 11 (0.32)
Rhinorrhoea 91 (0.36) 92 (0.56) 27 (0.57) 18 (0.52)
Skin and subcutaneous tissue disorders 316 (1.25) 165 (1.00) 63 (1.32) 29 (0.84)
Injury, poisoning and procedural
m‘m p-m_'; o asil < 249 (0.98) 158 (0.96) 65 (1.36) 43 (1.24)
Psvchiatric disorders 147 (0.58) 80 (0.49) 12 (0.25) 13 (0.38)
Vascular disorders 147 (0.58) 87 (0.53) 59 (1.24) 26 (0.75)
Hypertension 102 (0.40) 70 (0.43) 46 (0.96) 22 (0.64)
Blood and lymphatic system disorders 140 (0.55) 64 (0.39) 17 (0.36) 12 (0.35)
Investigations 122 (0.48) 83 (0.51) 32 (0.67) 19 (0.55)
Aletabolism and nutrition disorders 86 (0.34) 65 (0.40) 26 (0.54) 8 (0.23)
Cardiac disorders 49 (0.19) 27 (0.16) 22 (0.46) 22 (0.64)

Abbreviations: MedDRA = Medical Dictionary for Regulatory Activities; TEAE = treatment emergent

adverse event.

Note: Frequency of TEAEs in each system organ class represents all TEAEs.

Note: Results are presented as n (%) of total number of participants in each treatment group.
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Adverse events of special interest

Adverse events of special interest included PIMMCs as well as adverse events related to
COVID-19.

e Potential immune-mediated medical conditions

Potential immune-mediated medical conditions were reported in five (< 0.1%)
participants in the Nuvaxovid group and eight (0.1%) participants in the placebo group in
Study 2019nCoV-302. There were no PIMMCs reported for Studies 2019nCoV-501 and
2019nCoV-101. In Study 2019nCoV-301, for the original analysis of PIMMCs, there was a
higher IR of PIMMCs reported from start of first vaccination to blinded crossover or end of
study in the Nuvaxovid group (0.4 event/100 PY) than in the placebo group

(0.15 events/100 PY). A standardised MedDRA queries (SMQ) based on the protocol
defined PIMMC MedDRA preferred terms was applied to the data. This evaluation
demonstrated no imbalance of PIMMCs between study groups (0.46 events/100 PY for
Nuvaxovid and 0.44 events/100 PY for placebo). A combined analysis of PIMMCs based on
protocol defined MedDRA preferred terms or site entered criteria on case report forms
demonstrated little imbalance of PIMMCs between study groups (0.62 events/100 PY for
Nuvaxovid and 0.54 events/100 PY for placebo) (0.15 events/100 PY) (Table 31). There
were no SOCs that had a = 0.05 events/100 PY higher IR in the Nuvaxovid group than in
the placebo group.

Apart from uveitis (n = 3 reports) and Basedow’s disease /hyperthyroidism (n = 3), there
was only a single report for the PTs listed with no clear patterns emerging aside from the
overall imbalance.

A SMQ based on the protocol defined PIMMC MedDRA preferred terms was applied to the
data. This evaluation demonstrated no imbalance of PIMMCs between study groups. An
overview of PIMMCs based on protocol defined MedDRA preferred terms or site entered
criteria on case report forms is provided in the Table 31. There were no SOCs that had a

2 0.05 event/100 PY higher IR in the Nuvaxovid group than in the placebo group.
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Table 31: Overall summary of potential immune mediated medical conditions based
on protocol defined MedDRA Preferred Terms or site entered criteria on the case
report form by System Organ Class and Preferred Term reported from after start of
first vaccination to blinded crossover or end of study by age strata (safety analysis
set)

All Participants = 18 Years Participants 13 to < 64 Vears Participants = 65 Years

Systemn Organ Class/ Preferred Temm NVX-CoVI3Ti Flaceha NYX-CoVI3T3 | Placshe | NVER-CoVIIT3 Placeho
(MedDEA, Version 13.1) N=19719 N=9353 N=17181 N=10616 N=2478 N=1137

E IR E Ik E IR E IR E IR E IR

Number of participants experisncme in event 33 162 14 | 0.54 b} 0.63 10 | 0:3 4 0.53 1| 0.9

Nervous system diserders 13 125 6 0.13 12 0.26 4 018 1 0.14 I |0
Sermurs 4 (.08 ki 0.11 4 0.09 3 o[013 i} 0 0 0

Neuropathy penpheral 3 006 2 0.08 3 0.07 0 0 I] 0 2 | 059
Ceptral mervons system inflammation 1 002 0 ] 1 0.02 0 0 1] 0 0 0
Facial paralysis 1 002 0 ] 1 0.02 0 0 1] 0 0 ]
Hypoaesthesia 1 002 1 0.4 1 0.02 1 0.04 1] 0 0 0
Marcolepsy 1 002 0 0 1 0.02 0 0 ] 0 0 0
Hewalna 1 002 0 ] 0 0 0 [ 1 0.14 0 0
Peroneal nerve palsy 1 0.02 0 1] 1 0.02 0 0 1] 0 0 0
Skin and subeutaneons fizzue dizsorders H .09 2 .08 H 0.11 i 0.i% 1] i i i
Alopecia areats 1 004 0 0 2 0.04 0 0 I} 0 0 0
Psonasis 2 004 0 0 2 0.04 0 0 0 0 0 0
Erythema nodosum 1 002 0 0 1 0.02 0 0 0 0 0 0
Lichen plams 0 0 1 0.4 i} 0 1[04 1] 0 0 0
Lichenoid keratosis 0 0 1 0.4 i] 0 1 0.04 I} 0 0 0
Endocrize disorder: 4 .03 1 0.04 3 0.07 1 |04 1 014 0 0
Basadow's disease 1 (.04 0 0 1 0.02 0 0 1 0.14 0 0
Autormmure thyveedits 1 ro2 1 0.04 1 0.02 1[04 i} 0 0 0
Hyperthyrodism 1 no2 0 il 1 0.02 0 0 i} 0 0 0
Eve dizorders 4 0.08 1 0.4 4 0.09 1 |04 1] 1] 1] 1]
Uveitis 3 0.05 1 004 3 0.07 1[04 i} 0 0 0
Indecyelitis 1 0.02 0 0 1 0.02 0 il i} 0 0 0
Muscaloskeletal and connective tissue dizorders 2 0.04 3 0.08 1 0.02 1 0.0 1 .14 1] 0
Arthnfis 1 002 ] i 1 0.02 0 1] i} 0 0 0
Polymryzlgia thewmatica 1 0.02 0 0 ] i} ] 1] 1 014 0 0
Rheumaioid artits 0 0.00 1 0.08 U] 0 2 0.09 0 0 0 0
Castrointestinal dizorders 2 004 1 004 1 0.02 1 004 1 014 i i
Colis ulcarative 1 0.2 i i] 0 [i] ] i] 1 b.14 0 0
Croln's disease 1 0.02 ] 0 1 0.02 1] 1] I} 0 0 0
Coehac disease 0 0.00 1 004 ] 0 1 [ 004 I} 0 0 0
Blood and lymphatic system dizerders 1 0,02 1 0.04 1 .02 1 004 i} 0 0 0
Thrembacytopenia 1 0.02 1 004 1 0.02 1 |04 i} 0 0 0
Infection: and infestations 1 0,02 i ] 1 .02 1] 1] i} 0 0 0
COVID-19 1 0.02 ] ] 1 0.02 ] 1] D 0 0 0
Invezdgaton: 1 0,02 i 1] 1 0.02 LI LI 1] 0 0 ]
Hepann-induced thrombocytopenia st 1 0.02 0 0 1 0.02 0 1] 1] 0 0 0

Abbreviations: E = number of adverse events reported; IR = incident rate is defined as number of events
per 100 patient-years = e/100 PY; MedDRA = Medical Dictionary for Regulatory Activities; NVX-CoV2373
= Nuvaxovid, 5 pg SARS-CoV-2 rS plus 50 pg Matrix-M adjuvant.

Other events of special interest

In Study 2019nCoV-302 similar frequencies of participants reported protocol defined
AESIs relevant to COVID-19 between the Nuvaxovid and placebo groups, with AESIs
reported in eight (0.1%) participants in the Nuvaxovid group and 23 (0.3%) participants
in the placebo group. Anosmia and ageusia were the most frequently reported AESIs
relevant to COVID-19, reported by 0.1% in the Nuvaxovid group. In Study 2019nCoV-301,
there was a numerically higher IR of AESIs relevant to COVID-19 reported from start of
first vaccination to blinded crossover or end of study in the placebo group

(0.27 events/100 PY)) than in the Nuvaxovid group (0.11 events/100 PY). In
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Study 2019nCoV-501, there were few reports of AESIs related to COVID-19 through

49 days after first vaccination: 11 (0.5%) participants in the Nuvaxovid group and

14 (0.6%) participants in the placebo group. AESIs related to COVID-19 in the Nuvaxovid
group were anosmia, cough, oropharyngeal pain, and pyrexia (3 (0.1%) each).

Serious adverse events and deaths
Deaths

Three (< 0.1%) participants died during Study 2019nCoV-302, two in the Nuvaxovid
group and one in the placebo group. In Study 2019nCoV-301, a total of 14 participants
died during the study, with nine (0.05%) in the Nuvaxovid group and five (0.05%) in the
placebo group. Four deaths occurred in Study 2019nCoV-501, with two deaths (unknown
cause, and COVID-19) in the Nuvaxovid group and two deaths (both COVID-19) in the
placebo group. There were no deaths reported in Study 2019nCoV-101 (interim report).

All deaths were assessed as not related to trial vaccine.
Other serious adverse events

Serious adverse events occurred at a similar rate across both treatment groups, with
slightly higher rates among participants in the older age cohort (= 65 years of age).

In Study 2019nCoV-301, 169 (0.86%) participants in the Nuvaxovid group reported
228 SAEs (IR: 4.32 event/100PY). There were 128 SAE reported in the placebo group (IR:
4.89 event/100PY).

Two SAEs (angioedema and central nervous system inflammation) in the Nuvaxovid group
were assessed by both the investigator and sponsor as being related to study vaccine.
Three additional SAEs (Basedow’s disease, hyperthyroidism, and thrombocytopenia) in
the Nuvaxovid group were assessed by the investigator as related to study vaccine but
were assessed by the sponsor as not related to study vaccine.

Other SAEs of interest in Study 2019nCoV-301 due to imbalances between the treatment
arms or observations in other trials are:

o There were 11 events of hepatobiliary disorders cholecystitis (acute), bile duct stone,
and cholelithiasis reported in nine subjects in the Nuvaxovid group and none in the
placebo group.

e There were six events of prostate cancer in the Nuvaxovid group and none in the
placebo group. These events occurred in five subjects.

o There were seven events of cerebrovascular accident in the Nuvaxovid group and one
in the placebo group. These events occurred in eight subjects, including one in the
placebo group.

e There were four events of hypertension and two events of hypertensive crisis reported
as an SAE in the Nuvaxovid group, and none in the placebo group.

In Study 2019nCoV-302, 44 (0.6%) participants in the Nuvaxovid group reported 54 SAEs
versus 44 (0.6%) participants in the placebo group reporting 56 SAEs. One SAE of
myocarditis in a 19 year old male with no underlying risk factors was considered related
to study vaccine by the investigator; time to onset was three days post second dose
vaccination. The event resolved. Further, there was an SAE of pulmonary embolism in a 52
year old male with relevant risk factors. Time to onset was nine days after the second dose
vaccination. The event was not considered related to vaccination by the investigator.

In Study 2019nCoV-501, a total of 11 (0.5%) participants reported 11 SAEs in the
Nuvaxovid group and 18 (0.8%) participants reported 18 SAEs in the placebo group; none
of these events in either group were assessed as related to trial vaccine.
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There were no SAEs reported in Study 2019nCoV-101 (Part 1) (interim report). In Study
2019nCoV-101 (Part 2) nine (0.7%) participants had a total of nine SAEs, including an SAE
of colitis occurring two days post second dose and assessed as not related by the sponsor.
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Table 32: Incidence rates of serious adverse events reported from after start of first
vaccination through the respective data cutoff dates of the individual clinical trials
with an incidence rate of > 0.1 event/100 PY in the pooled analysis of safety data

Participants 18 to = 64 Years Participants = 65 Years
System Organ Class/Preferred Term NVX- NVX-
’ C\Ier%DRA Version 23.1) CoV2373 \_Pi";;z‘; CoV2373 3:1:‘::_1';
N =125282 i o N=4776 T
Total follow-up time (person-yvear) 63379 4074.4 11271 502.8
]fledf':un fo]low-u_p time after first 03 93 01 33
vaccination (days)
Any SAE 208 (3.28) 144 (3.53) 76 (6.74) 53 (6.60)
Infections and infestations 35 (0.55) 41 (1.01) 11 (0.98) 14 (1.74)
Appendicitis 6 (0.09) 61(0.15) 1 (0.09) 1{0.12)
COVID-19 4 (0.06) 9(0.22) 4(0.335) 2(0.25)
Pneumonia 2(0.03) 1(0.02) 2(0.18) 4(0.50)
COVID-19 pneumonia 1(0.02) 10 (0.25) 0 (0.00) 2(0.25)
Cellulitis 1(0.02) 1(0.02) 1(0.09) 1(0.12)
Sepsis 1{0.02) 1{0.02) 1 (0.09) 1{0.12)
Arthritis bacterial 0 (0.00) 0 (0.00) 0 (0.00) 1{0.12)
Bacterial sepsis 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Streptococcal bacteraemia 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Injury, poisening and procedural
min piicg oo g andp 28 (0.44) 18 (0.44) 12 (1.06) 3(0.37)
Fall 1{0.02) 2 {0.05) 0 (0.00) 1{0.12)
Femur fracture 1(0.02) 0(0.00) 2(0.18) 0 (0.00)
Wrist fracture 1(0.02) 0 (0.00) 1(0.09) 1(0.12)
Femoral neck fracture 0 (0.00) 1(0.02) 0 (0.00) 1(0.12)
Cardiac disorders 20 (0.32 12 (0.29) 15(1.33) 7 (0.87)
Atrial fibnllation 5(0.08) 1(0.02) 2(0.18) 2(0.25)
Acute myocardial mfarction 2(0.03) 1(0.02) 2(0.18) 1(0.12)
Myocardial infarction 2(0.03) 1(0.02) 1(0.09) 1(0.12)
Acute left ventricular failure 1(0.02) 0 (0.00) 2(0.18) 0 (0.00)
Atrioventricular block complete 1(0.02) 0 (0.00) 0 (0.00) 1(0.12)
Cardiac failure congestive 1(0.02) 1(0.02) 2(0.18) 0 (0.00)
Coronary artery disease 1(0.02) 1 (0.02) 0 (0.00) 1(0.12)
Atnial tachycardia 0 (0.00) 0 (0.00) 2 (0.18) 0 (0.00)
Arrhythmia 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Nervous system disorders 20(0.32) 13 (0.32) 3 (0.27) 1(0.12)
Cerebrovascular accident 5 (0.08) 0 (0.00) 2(0.18) 1(0.12)
Gastrointestinal disorders 17 (0.27) £(0.12) 2(0.18) £ (0.62)
Intestinal perforation 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Nausea 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Obstructive pancreatitis 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Small intestinal obstruction 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Vomiting 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Hepatobiliary disorders 12 (0.19) 0 (0.00) 0 (0.00) 1(0.12)
Liver injury 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Psychiatric disorders 12 (0.19) 8 (0.20) 0 (0.00) 2(0.25)
Suicidal ideation 3 (0.05) 2 (0.05) 0 (0.00) 1(0.12)
Bipolar disorder 2 (0.03) 0 (0.00) 0 (0.00) 1(0.12)
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Table 32: Incidence rates of serious adverse events reported from after start of first
vaccination through the respective data cutoff dates of the individual clinical trials
with an incidence rate of > 0.1 event/100 PY in the pooled analysis of safety data,
continued

Respiratory, thoracic and mediastinal = =

cﬁso?;m : 12(0.19) 7(0.17) 5 (0.44) 4(0.50)
Dyspnoea 2(0.03) 1(0.02) 0 (0.00) 1(0.12)
Pulmonary embolism 2(0.03) 2 (0.05) 2 (0.18) 1(0.12)
Acute respratory failure 1(0.02) 0 (0.00) 2(0.18) 0 (0.00)
Asthma 1(0.02) 1(0.02) 0 (0.00) 1(0.12)
Epistaxis 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)

:ﬁ;‘;ﬁfﬂ;’:ﬁ;&ﬂ 11(0.17) 6 (0.15) 8 (0.71) 5 (0.62)
Prostate cancer 2 (0.03) 0 (0.00) 3(0.27) 0 (0.00)
Non-Hodgkin's lymphoma 0 (0.00) 0 (0.00) 1 (0.09) 1(0.12)
Adenocarcinoma of appendix 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Ghoblastoma 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Ovarian cancer 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Squamous cell carcinoma of the tongue 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)
Vascular disorders 8 (0.13) 5(0.12) 4 (0.35) 1(0.12)
Deep vein thrombosis 0 (0.00) 0 (0.00) 2 (0.18) 0 (0.00)
Peripheral ischaemia 0 (0.00) 0 (0.00) 0 (0.00) 1(0.12)

Abbreviations: e/100 PY = events per 100 person-year; MedDRA = Medical Dictionary for Regulatory
Activities; SAE = serious adverse event; NVX-CoV2373 = Nuvaxovid, 5 pg SARS-CoV-2 rS§ plus 50 pg
Matrix-M adjuvant.

1 One event of prostate cancer in the older age cohort was censored from the pooled analysis of safety
data because the event occurred after the unblinding data (this event was included in the Study
2019nCoV-301 interim report)

Note: Results are presented as number of events per 100 person-year, with the event rate in
parentheses.

Laboratory findings
Clinical laboratory findings were only reported for study 2019nCoV-101 (Part 1).
Haematology

A total of six participants (4.6%) had post-baseline Grade = 2 hematologic laboratory
abnormalities: one in Group A (placebo/placebo), 1 in Group B (25/0 pg x 2), 2 in Group C
(5/50 pg x 2), and 2 in Group E (25/50 pg, first dose; placebo, second dose). This included
five participants (3.8%) with Grade 3 toxicity (1 in Group B; 2 in Group C; and 2 in Group
E). All Grade = two hematologic laboratory abnormalities comprised decreased
haemoglobin, defined as > 20 g/L decreases from Baseline. These events were
predominantly transient in nature. Median haemoglobin values decreased from Baseline
across the active vaccine and placebo groups following first vaccination at Day 7 and at
Day 21 and following second vaccination at Day 28.

Serum chemistry

A total of two participants (1.5%) had abnormal serum chemistry laboratory values
reported as TEAEs (liver function test increased in Group C and transaminases increased
in Group D). Both events were mild in severity and assessed as related to active vaccine.

A total of ten participants (7.6%) had post-baseline Grade 2 2 serum chemistry
abnormalities (one in Group A (placebo/placebo), one in Group B (25/0 pg x 2), two in
Group C, five in Group D, and one in Group E (25/50 pg, first dose; placebo, second dose)),
which included two participants (1.5%) with Grade 3 toxicity (one each in Groups C and
E); no participant had a Grade 4 serum chemistry abnormality.
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There were similar rates of laboratory investigation TEAEs for Nuvaxovid compared with
placebo. TEAEs in most PTs were infrequent, with less than two events for most PTs in
either the Nuvaxovid or placebo groups; there were no clear imbalances between the
Nuvaxovid group and placebo.

Subgroup Safety
By underlying comorbidities

In Study 2019nCoV-301, participants with co-morbidities of obesity, chronic kidney
disease, cardiovascular disease, and diabetes mellitus Type Il reported lower frequencies
and intensities of solicited local and systemic AEs after each vaccination among Nuvaxovid
recipients than the overall study population who received Nuvaxovid and participants
with chronic lung disease. The frequencies and intensities in participants with chronic
lung disease were similar as the overall study population.

By Age

Participants in the older age cohort (= 65 years of age) reported lower frequencies and
intensities of solicited local and systemic AEs among Nuvaxovid recipients after each
vaccination than in participants in the younger age cohort (18 to < 64 years of age). An
overview of adverse events reported in Study 2019nCoV-302 stratified by age is presented
in Table 33. A similar pattern was observed in Study 2019nCoV-301.

Table 33: Study 2019nCoV-302 Overall summary of adverse events reported
(stratified by age)

Participants 18 to 64 Years Participants 65 to 84 Years

NVX-CoV2373 Placebo NVX-CoV2373 Placebo

N = 1121/1106 N = 1106/1094 N = 243/242 N = 244/241
Solicited Adverse Events
Any local AE
1% dose 683 (64.4) 244 (23.5) 79 (35.1) 22 (9.4)
2™ dose 23 (83.9) 179 (18.8) 142 (64.0) 20 (9.0)
Any systemic AE
1* dose 545 (51.6) 423 (40.8) 65 (28.9) 59 (25.0)
2™ dose 666 (68.2) 311 (32.9) 108 (48.9) 48 (21.9)
Unsolicited Adverse Events
Any TEAEs 1305 (23.7) 1031 (18.7) 497 (24.1) 383 (18.6)
Any severe TEAEs 41 (0.7) 32 (0.6) 17 (0.8) 16 (0.8)
Any treatment- 607 (11.0) 258 (4.7) 212 (10.3) 83 (4.0)
related TEAEs
Any severe 10 (0.2) 2 (<0.1) 3(0.1) 1(<0.1)
treatment-related
TEAEs
Any treatment- 189 (3.4) 201 (3.6) 96 (4.6) 94 (4.6)
emergent MAAEs
Any senious TEAES 26 (0.5) 23 (0.4) 15 (0.7) 18 (0.9)
Any AESIs: PIMMC 4 (<0.1) 4 (<0.1) 1(<0.1) 3 (0.1)
Any AESIs: related 8(0.1) 20 (0.4) 0 2(<0.1)
to COVID-19

By human immunodeficiency virus status

In Study 2019nCoV-501, approximately 94% of participants were HIV negative, with a
median age of 27 years and 4.4% aged 65 years and older. An overview of unsolicited
adverse events by HIV status is presented in Table 34.
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Table 34: Study 2019nCoV-501 Overall summary of unsolicited adverse events
reported in healthy human immunodeficiency virus negative and medically stable
human immunodeficiency virus positive participants regardless of baseline
serostatus (safety analysis set)

HIV-negative HIV-positive
NVX-CoV2373 Placebo NVX-CoV2373 Placebo
N = 2089 N = 2075 N=122 N=122

Any TEAES 317 (14.9) 309 (14.9) 17 (13.9) 18 (14.8)
Any severe TEAEs 14 (0.7) 16 (0.8) 1(0.8) 2 (1.8)
Any treatment- 67 (3.2) 46 (2.2) 3(2.5) 5 (4.1)
related TEAEs
Any severe Z2(=0.1) 1(=0.1) 0 0
treatment-related
TEAEs
Any treatment- 20(1.0) 18 (0.9) 3(2.5) 4 (3.3)
emergent MAAEs
Any serious TEAEs 6(0.3) 8 (0.4) 0 2 (1.8)
Any AESIs: PIMMC 0 0 0 0
Any AESIs: related 11 (0.5) 13 (0.6) 0 1(0.8)
to COVID-19

Abbreviations: AESI = adverse events of special interest; MAAE = medically attended adverse events;
NVX-CoV2373 = Nuvaxovid, 5 ug SARS-CoV-2 rS plus 50 ug Matrix-M adjuvant; PIMMC = potential
immune-mediated medical conditions; TEAE = treatment-emergent adverse event

By serostatus at Baseline

In Study 2019nCoV-501, negative baseline serostatus and positive baseline serostatus for
SARS-CoV-2 were established, respectively, for 65.9% and 34.1% of participants (see
Table 35). Rates of solicited and unsolicited adverse events were similar in subjects
seropositive or seronegative at Baseline. Similarly, in Study 2019nCoV-302, where only
4.2% of participants was seropositive at Baseline, there was no suggestion of an increase
in reactions or TEAEs in seropositive persons versus seronegative persons.

Table 35: Study 2019nCoV-501 Overall summary of adverse events stratified by
serostatus at Baseline (safety analysis set)

Baseline Seronegative Baseline seropositive
NVX-CoV2373 Placebo NVX-CoV2373 Placebo
1476/1428 1427/1377 735/712 770/743

Solicited Adverse Events
Any local AE
17 dose 447 (30.3) 210 (14.7) 212 (28.8) 110 (14.3)
2 dose 418 (29.3) 142 (10.3) 198 (27.8) 83 (1L.1)
Any systemic AE
1* dose 421 (28.5) 345 (24.2) 211 (28.7) 197 (25.68)
2™ dose 348 (24.4) 239 (17.3) 168 (23.6) 127 (17.0)
Unsolicited Adverse Events
Any TEAEs 214 (14.5) 201 (14.1) 115 (15.6) 126 (16.4)
Any severe TEAEs 6 (0.4) 15(1.1) 913 104
Any treatment-related 49 (3.3) 35(2.59) 21 (2.9) 16 (2.1)
TEAEs
Any severe treatment- 1(=0.1) 0 1(0.1) 1(0.1)
related TEAEs
Any treatment-emergent 15 (1.0) 13 (0.9) 8 (1.1) 9(1.2)
MAAES
Any serious TEAEs 6 (0.4) 14 (1.0) 5(0.7) 4 (0.5)
Any AESIs: PIMMC 0 0 0 0
Any AESIs: related to 9 (0.8) 5(0.4) 21(0.3) 3(1.2)
CoVID-19

In pregnancy and during breastfeeding

There is limited experience with Nuvaxovid in pregnancy. A total of 137 pregnancies were
reported in the clinical development program as of 26 October 2021. Of these participants,
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95 received Nuvaxovid and 42 received placebo. Of the 95 pregnancies reported in
participants in the Nuvaxovid group, eight resulted in live births, 11 underwent voluntary
termination, 16 resulted in spontaneous abortion, and 60 were either ongoing (55) or the
outcome of the pregnancy was unknown (5). There were no foetal deaths or stillbirths
reported in the clinical development program. There are no data available on the safety of
Nuvaxovid administered during breastfeeding.

Immunological events

Across the studies, 113 (0.38%) vaccine recipients compared to 42 (0.21%) placebo
recipients reported AEs under the hypersensitivity standardised MedDRA queries narrow
within the three days of vaccination, with a risk difference (RD) of 0.20 (95% CI: 0.11,
0.30).

For the SOC immune system disorders, the frequency was higher for vaccine recipients
(0.04%) than for placebo recipients (0%) with 8 (0.03%) recipients reporting of allergy to
vaccine and three (< 0.01%) recipients reporting hypersensitivity. None of the three
hypersensitivity events are considered related to Nuvaxovid. Upon review of the
narratives of the eight reports of ‘allergy to the vaccine’, these were mostly reactogenicity
related events rather than clear hypersensitivity reactions to the vaccine. There was one
case which may concern true hypersensitivity, namely an erythematous patch on left hand
and itchiness as mild in intensity with onset ten minutes after vaccination, which was
resolved within three hours. No events of anaphylaxis have been reported.

Safety related to drug-drug interactions and other interactions

Local and systemic reactions were higher in participants included in the seasonal
influenza substudy, who received concomitant influenza vaccine, than in participants who
did not receive concomitant influenza vaccine.

e Following first dose, where concomitant influenza vaccination did occur, there was a
higher frequency of solicited local AEs in the Nuvaxovid group who received
concomitant influenza vaccine (70.1%) than in those who received only Nuvaxovid
(57.6%). Systemic reactions were reported by 60.1% in the seasonal influenza
substudy, compared to 45.7% in those who did not receive concomitant influenza
vaccine.

e Following second vaccination (where concomitant influenza vaccination did not
occur), the frequency of solicited local AEs in participants in the seasonal influenza
substudy was 85%, compared to 79.6% in subjects not included in the seasonal
influenza substudy. Systemic reactions were reported by 69.7% compared to 64%
respectively.

Discontinuation due to adverse events
Study 2019nCoV-301

Study discontinuations due to adverse events were reported by a total of 24 subjects
(0.1%), 17 (0.1%, 65 events) in the Nuvaxovid arm and 7 (0.1%, 14 events) in the placebo
arm. Incidence rates of unsolicited TEAEs resulting in study discontinuation reported from
start of first vaccination to blinded crossover or end of study with > 0.05 events/100 PY in
the Nuvaxovid group was fatigue (0.06 versus 0). Adverse events resulting in vaccine
discontinuation were reported by 57 (0.3%) subjects in the Nuvaxovid arm and 16 (0.2%)
subjects in the placebo arm.

Study 2019nCoV-302

Treatment emergent AEs leading to study discontinuation were recorded for 27 (0.4%) of
subjects in the Nuvaxovid group and 17 (0.2%) subjects in the placebo group. Treatment-
related TEAEs leading to study discontinuation were reported in 14 (0.2%) subjects in the
Nuvaxovid group and 3 (< 0.1%) in the placebo group. The most frequent (incidence > 1
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participant) treatment related TEAEs leading to study discontinuation in the Nuvaxovid
group were injection site pain (four participants) and myalgia (two participants).

There were similar frequencies of participants reporting unsolicited TEAEs leading to
discontinuation of study vaccine between the two study vaccine groups, with 30 (0.4%)
participants in the Nuvaxovid group and 23 (0.3%) participants in the placebo group.

Study 2019nCoV-501

Unsolicited TEAEs resulting in vaccine discontinuation were reported in 0 of

2211 participants in the Nuvaxovid group versus 1 (< 0.1%) of 2197 participants in the
placebo group; four (0.2%) of 2211 participants in the Nuvaxovid group and four (0.2%)
of 2197 participants in the placebo group reported TEAESs resulting in study
discontinuation.

Additional clinical study

The drug product used in clinical trial was manufactured at different site (USA) to the
currently proposed manufacturing site Serum institute of India (SII). The quality evaluator
has highlighted critical comparability issues between the products from USA sites (used
for the trial) and from SII (manufacturing site). An interim clinical study report for the
ICMR/SII-Covovax trial is submitted by the sponsor.

ICMR/SII-Covovax trial

This trial is not the part of drug development plan. It was conducted by the manufacturer,
the SII, with the aim to establish immunogenicity and safety of the SII-manufactured
product.

This trial is a Phase II/III, observer blind, randomised, controlled study to determine the
safety and immunogenicity of Covovax (SARS-CoV-2 recombinant spike protein
nanoparticle vaccine (SARS-CoV-2 rS) with Matrix-M Adjuvant) in Indian adults.

Study objectives and endpoints

Serum Institute of India used drug substance from Novavax (fill finished by the SII), in the
Phase II part of the study.

Subsequently, the SII manufactured both the drug substance and drug product, which was
used as a test vaccine (named Covovax) in the Phase III part of the study.

Therefore, the data from Phase II and Phase III parts of the trial were analysed separately.
Primary objectives
The primary objectives were:

e to assess the safety of Covovax, based on the occurrence of causally related solicited
AEs throughout the study duration following vaccination.

e to assess immunogenicity as measured by the ratio of anti-spike protein IgG responses
at 14 days post-second dose in the active vaccine compared to control arms.

The co-primary objective was:

e to assess immunogenicity of Covovax in comparison with the control vaccine
(Novavax-SARS-CoV-2 rS with Matrix-M adjuvant) by ELISA assay, based upon the
ratio of GMEUs of anti-spike protein IgG at 14 days after second vaccination (35 days
post first dose vaccination).

e (linical efficacy is an exploratory end point.
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Study design

A total of 1600 eligible participants of = 18 years of age were enrolled in this study. Of
these, 460 participants were planned to be enrolled in the immunogenicity and
reactogenicity cohort and the remaining 1140 participants were planned to be enrolled in
the safety cohort. The study included previously unvaccinated healthy Indian adults who
may have had stable comorbidities.

The study was conducted in two parts:

e Phase Il part: Initial 200 participants were enrolled in the safety cohort with a 3:1
allocation ratio to Covovax (n = 150) or placebo (n = 50). On or after Day 85 visit,
unblinding was done for all the participants, and those in the placebo group were
offered Covovax (test vaccine used in Phase III part). If participant agreed to receive
Covovax, then Covovax was administered as a two dose schedule (each dose of 0.5 mL
intramuscularly with minimum interval of 21 days between the doses). Even after
unblinding, all the participants will be continued in the study till Day 180 visit.

e Phase IIl part: Enrolment of remaining 1400 participants (940 from the safety cohort
and 460 from the immunogenicity and reactogenicity cohort was to be done.)

Statistical methods

The study was designed to have a 95% probability to detect at least one causally related
SAE among 1200 participants administered Covovay, if the frequency of causally related
SAE is 1/400.

Noninferiority was to be concluded if the lower limit of the two sided 95% CI for the GMEU
ratio for anti-spike protein IgG antibodies against SARS-CoV-2 spike protein between
Covovax and the Novavax vaccine is > 0.67.

Baseline characteristics
Baseline data (Phase II)

Baseline characteristics for the Phase Il study are shown in Table 36. The median age was
34 years. The Covovax and placebo groups are generally well balanced; however, the
proportion of males was 74.0% and 64.0% respectively.

A relatively high proportion (6.5%) of included participants were PCR positive for
SARS-CoV-2 at Baseline (presumably all asymptomatic given the exclusion criteria) and
the proportion with prior or current evidence of infection was 14%. Only one participant
was 2 60 years of age. Comorbidities were present in 12.5% of participants.
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Table 36: Covovax trial (Phase II part) Demographics and baseline characteristics
(safety population)

COVOVAX Placebo Total
(N=150) (N=50) (N=200)
Safety Cohort
Age (Years)
n 150 50 200
Mean (SD) 33.4(9.47) 34.5 (9.08) 33.7 (9.36)
Median 330 36.0 34.0
Min, Max 18, 65 18, 58 18, 65
Age Group (Years), n (%)
18 - 59 149 (99.3) 50 (100) 199 (99.5)
=60 1(0.7) 0 1(0.5)
Sex. n (%)
Male 111 (74.0) 32 (64.0) 143 (71.5)
Female 39 (26.0) 18 (36.0) 57 (28.5)
Race, n (%)
Asian 150 (100) 50 (100) 200 (100)
Other 0 0 1]
Child-Bearing Potential n (%) [1]
Yes 31 (79.5) 15 (83.3) 46 (80.7)
No 8(20.5) 3(16.7) 11(19.3)
SARS CoV-2 Serology Result n (%)
Seropositive 14 (9.3) 3(6.0) 17 (8.5)
Seronegative 136 (90.7) 47 (94.0) 183 (91.3)
RT-PCR test result for SARS-CoV-2 n (%)
Positive 9 (6.0) 4 (8.0) 13 (6.5)
Negative 141 (94.0) 46 (92.0) 187 (93.5)
Baseline SARS-CoV-2 and RT-PCR results n
(%)
Seropositive 22 (14.7) 6(12.0) 28 (14.0)
Seronegative 128 (85.3) 44 (88.0) 172 (86.0)
Co-morbidities n (%)
Yes (Overall) 20 (13.3) 5 (10.0) 25 (12.5)
No (Overall) 130 (86.7) 45 (90.0) 175 (87.5)
Yes (18-59 Years) 19 (12.7) 5 (10.0) 24 (12.0)
No (18-59 Years) 130 (86.7) 45 (90.0) 175 (87.5)
Yes (== 60 Years) 1(0.7) 0 1(0.5)
No (== 60 Years) 0 0 0

BMI = body mass index, body weight in kilogram /height in meter?; percentages are based on the number
of participants in the safety population.

1 Percentages are based on number of female participants in safety population
Baseline data (Phase III)

Baseline characteristics for the Phase 111 study safety population (inclusive of the safety
cohort and immunogenicity and reactivity cohort) are shown in Table 36. The median age
was 33 years. The Covovax and Novavax vaccine groups were generally well balanced;
however, the proportion of males was higher than females within both groups (58.1%
overall).

A much lower proportion (0.5%) of included participants were PCR positive for
SARS-CoV-2 at Baseline than in the Phase II study (6.5%) but the proportion with prior or
current evidence of infection was more than double at 32.4% (compared to 14%); the
baseline seropositivity rate was 32.2%. Like in the Phase II study, very few participants
(32 (2.3%)) were = 60 years of age. Comorbidities were present in 12.4% of participants.
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Table 37: Covovax trial (Phase III part) Demographics and baseline characteristics

(safety population)
covovax " TSS:;lt{I:S\CIf‘ 2 Total
(N=1,046) (N=350) (N=1,396)
Age (Years)
n 1046 350 1396
Mean (SD) 34.8 (10.80) 33.4(10.18) 345 (10.66)
Median 340 32.0 33.0
Min, Max 18, 81 18,71 18, 81
Age Group (Years), n (%)
18 - 59 1020 (97.5) 344 (98.3) 1364 (97.7)
>60 26 (2.5) 6(1.7) 32(2.3)
Sex, n (%)
Male 602 (57.6) 209 (59.7) 811 (58.1)
Female 444 (42.4) 141 (40.3) 585 (41.9)
Race, n (%)
Asian 1046 (100) 350 (100) 1396 (100)
Other 0 0 0
Child-Bearing Potential n (%) [1]
Yes 269 (60.6) 83 (58.9) 352 (60.2)
No 175 (39.4) 58 (41.1) 233 (39.8)
SARS CoV-2 Serology Result n (%)
Seropositive 333 (31.8) 117 (33.4) 450 (32.2)
Seronegative 712 (68.1) 232 (66.3) 944 (67 .6)
Missing 1(<0.1) 1(0.3) 2(0.1)
RT-PCR test result for SARS-CoV-2 n (%)
Positive 6(0.6) 1(0.3) 7(0.5)
Negative 1034 (98.9) 348 (99.4) 1382 (99.0)
Missing 6(0.6) 1{(0.3) 7(0.5)
Baseline SARS-CoV-2 Serology and RT-PCR.
results n (%)
Seropositive 335 (32.0) 118 (33.7) 453 (32.4)
Seronegative 708 (67.7) 231 (66.0) 939 (67.3)
Missing 3(0.3) 1(03) 4(0.3)
Co-morbidities n (%)
Yes (Overall) 134 (12.8) 39(11.1) 173 (12.4)
No (Overall) 912 (87.2) 311 (88.9) 1223 (87.6)
Yes (18-59 Years) 129 (12.3) 39(11.1) 168 (12.0)
No (18-59 Years) 891 (85.2) 305 (87.1) 1196 (85.7)
Yes (=60 Years) 5(0.5) 0 5(04)
No (260 Years) 21(2.0) 6(1.7) 27 (1.9)

BMI = body mass index, body weight in kilogram/height in meter?; percentages are based on the number
of participants in the safety population.

1 Percentages are based on number of female participants in safety population
Results
Primary immunogenicity outcome results

The primary immunogenicity endpoint was to assess immunogenicity as measured by the
ratio of anti-spike protein IgG responses (ELISA measured) at 14 days post-second dose in
the active vaccine compared to control arms.

The primary endpoint was met for non-inferiority between the Covovax and Novavax
vaccines in the immunogenicity population with a lower bound of the 95% CI of > 0.67

(see Table 38).

An expected unadjusted GMEUs at Day 36 in subjects without prior infection were lower
in comparison to those with prior infection (in both Covovax and Novavax groups).

In those who were seronegative for prior SARS-CoV-2 infection and PCR negative at
Baseline (n = 297), GMFRs from Baseline to Day 36 were 128.7 (95% CI 105.2, 157.4) for
Covovax and 148.9 (95% CI 100.8, 220) for Novavax vaccine.
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In those who were seropositive for prior SARS-CoV-2 infection and PCR negative at
Baseline (n = 152), GMFRs from Baseline to Day 36 were 17.2 (95% CI 13.3, 22.2) for
Covovax and 33.6 (95% CI 21.4, 52.8) for Novavax vaccine.

Table 38: Covovax trial Non-inferiority of Covovax to Novavax vaccine in terms of
anti-spike protein IgG antibodies at 14 days after second dose (that is Visit 3,
Day 36) (immunogenicity analysis population)

Multiple Imputation [1] Results COVOVAX NVX-SARS-CoV-2 1S with M1
Using Rubin’s Method [2] (N=340) (N=110)
Estimated Mean

GMEU [3] 140175.14 153070.11

95% Confidence Interval (117011.42, 167924.38) (124015.75, 188931.31)
Estimated Ratio

GMEU Ratio [3] 0.92

95% Confidence Interval (0.79, 1.06)

1 Multiple imputation model with classification variables vaccine, age group, sex, comorbidity status and
continuous covariates log baseline titre used to impute 50 values for each missing value

2 Rubin’s method in Proc Mianalyza used to pool estimates and standard error across the 50 multiply
imputed datasets

3 Pooled analysis of covariance (ANCOVA) results ,least square (LS) mean and it’s 95% CI values by
treatment were used to generate the GMEU and 95% CI and the differences in LS means and
corresponding 95% CI limits were used to obtain GMEU ratio and 95% CI using back transforming to the
original scale.

ANCOVA model includes vaccine group, log baseline titre, co-morbidity, age group and sex.
Secondary and other immunogenicity outcome results

For the measurement of neutralising antibodies in the primary immunogenicity
population who were SARS-CoV-2 infection seronegative and PCR negative at Baseline, the
microneutralisation (MN) assay NAb titres are shown in Table 39. The GMT ratio for the
Covovax/Novavax vaccine groups at day 36 was 3375.8/3602.8 (0.94); this was calculated
by the evaluator and a 95% CI was not available.

GMFRs for MN assay NAbD titres at Day 36 were 98.4 for Covovax and 78.8 for Novavax
vaccine, reflecting higher baseline titres in the Novavax vaccine group. Results for the full
analysis population without prior infection were identical.
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Table 39: Covovax trial Summary of neutralising antibodies against SARS-CoV-2 by
baseline SARS-COV-2 and real time polymerase chain reaction result
(immunogenicity analysis population, baseline SARS-COV-2 serostatus and real time
polymerase chain reaction result: negative)

COVOVAKX NVA=-3ARS=-CoV=-2 185 with ML
Timepoint Statistic {N=225) (N=T72)
Baseline
summary of Titer n 223 ki
Mezdian 20.00 40.00
Min, Max 10.0, 2560.0 10.0, 1280.0
GMT 34.0 44.5
%5 % CI (28.6, 40.3) (32.0, €1.9)
Visit 3 - Day 3& (+7)
Summary of Titer n 223 71
Median 2560.00 5120.00
Min, Max 320.0, 409€0.0 320.0, 40%60.0
GMT 3375.8 3602.8
95 § CI (3008.8, 3787.¢) (2786.3, 4658.3)
Summary of Fold Rise Titer n 221 70
Median 1258.00 80.51
Min, Max 1.0, 4096.0 4.0, 1024.0
GMFR 98.4 78.8
95 % CI (8L.9, 118.1) (55.¢, 111.6)

Abbreviation: n = number of participants with a non-missing value at respective visit; GMT = geometric
mean titre; GMFR = geometric mean fold rise.

Note: For each study vaccine, the GMT and GMFR of neutralising antibodies and 95% CI were calculated
by transforming to the original scale of log 10, transformed mean and its two sided 95% CI limits at each
visit

For the analysis of seroconversions in the primary immunogenicity population who were
SARS-CoV-2 infection seronegative and PCR negative at Baseline, sing the study definition
(that is inclusive of any positive result at Day 36 following a negative result at Baseline,
rather than a 4 fold increase in the LLOQ; seroconversion rates were 98.6% for Covovax
and 100% for Novavax vaccine) (Table 39). This corresponds to an absolute relative
difference of -1.4% for Covovax. 95% CI for this difference was not available and no
hypothesis testing for non-inferiority of this secondary outcome was presented.

Table 40: Covovax trial Summary of proportion of participants with seroconversion
for neutralising antibodies against SARS-CoV-2 by baseline SARS-COV-2 and real
time polymerase chain reaction result, (immunogenicity analysis population,
baseline SARS-COV-2 serostatus and real time polymerase chain reaction result:
negative)

COVOVAX NVX-S2RS-CoV-2 rS with M1
Timepoint Statistic (=223} (=72)
Visit 2 - Day 22 (+7)
N Evaluatad el 21
Seroconversion, n (%) €0 (88.4) 18 (85.7)
85% CI (¢1.2, 100.0) (€3.7, 87.0)
Visit 3 - Day 36 (+7)
N Evaluatad 221 70
Seroconversion, n (%) 218 (98.€) 70 (100.0)
85% CI (%6.1, 98.7) (9.8, 100.0)

N = the number of participants with a non-missing value evaluated at Baseline and post-baseline visit.
The 95% Cis for each vaccine group were calculated by using the Clopper-Pearson method

Safety summary
A summary of unsolicited AEs at Phase Il study (Day 36 visit cut off) (see Table 41):

e Any AE: 40.7% versus 18.0% (all mild to moderate; none severe).
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e Any related AE: 34.0% versus 16.0% (all mild).

e Any SAE: 1(0.7%) in the Covovax group (‘unrelated’COVID-19 pneumonia, moderate
severity.

e Any MAAE: 4.7% versus 0% (none severe and all considered ‘unrelated’).
e No AESIs, AEs leading to discontinuation or deaths.

Table 41: Covovax trial Phase II Summary of adverse events after any vaccination
(safety population)

COVOVAX Placeho Total
(N=150) (IN=50) (=200}
n (%3} [E] n (%) [E] n (%) [E]
Any Adverse Event (AE) &1 (407 [96] 918 rn 70 (35.00 [107]
Seventy
Mald 56(37.3)[91] 9(18.00 [11] 65 (32.5)[102]
Moderate 5(33)[5] a 52505
Severs 0 a 0
Potentizlly Life-threaterung 0 a 0
Dieath 0 ] 0
Any Treatment-Eelated Unsobierted AF 51 (34.0) [81] 8 (16.00[9] 39 (29.5) [90]
Seventy
Mild 51 (34.0) [81] 8 (1600 9] 59 (29.5) [90]
Moderate 0 ] 0
Severs 0 a 0
Potentizlly Life-threaterung 0 a 0
Dieath 0 ] 0
Arny Serons Adverse Events (SAE:) 1071 ] 1051
Seventy
Mild 0 ] 0
Moderate 1071 a 1051
Severe 0 ] 0
Potentizlly Life-threaternng 0 a 0
Digath 0 a 0
SAF Causahty
Related 0 a 0
Mot Related 1@ a 15[
Any AESI: 0 ] 0
Any Medically Attendad Adverse Events (MAAES) T[N a T3.50M
Seventy
hiild 3200 [3] a 3153
Moderate 4 (2.7 [4] ] 42200 [4]
Severs 0 ] 0
Potentizlly Life-threatering 0 0 0
Digath 0 a 0
Any AFSTs: PIMMC 0 a 0
Arny AFSI=: Relevant to COVID-19 0 ] 0
Any AFs leadimg to Vaccination Dhscontinuation 0 a 0
Any AFs leading to Study Disconfinuation 0 a 0
Anv A= leadine to Death 0 0 0

Phase III safety outcome

For the occurrence of causally related solicited AEs throughout the study duration
following vaccination, for the immunogenicity and reactogenicity cohort at Day 36 visit
cutoff (N = 458):
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e overall, 282 participants (61.6%) reported 1047 solicited AEs after any vaccination. Of
these 216 participants (63%) in the Covovax group reported 819 solicited AEs and 66
participants (57.4%) in the Novavax vaccine group reported 228 solicited AEs.

e the overall incidence of solicited AEs after the second dose (225 participants (49.8%))
was higher than that after the first dose (172 participants (37.6%)).

e theincidence of all solicited systemic AEs, except nausea and vomiting, increased after
the second dose compared with the incidence after the first dose. Majority of these AEs
were of mild severity.

e median duration for any solicited AE was two days with minimum duration of one day
and maximum duration of eight days.

Unsolicited AEs, SAEs, AESI and MAAEs in the Phase III study (safety cohort (N = 938) plus
immunogenicity and reactogenicity cohort (N = 458), Total N = 1396).

For any adverse event:

e overall, 413 participants (29.6%) reported 754 unsolicited AEs after any vaccination
with a similar incidence between the Covovax group (310 participants (29.6%)
reporting 558 AEs) and Novavax vaccine group (103 participants (29.4%) reporting
196 AEs).

e most of the AEs were mild in severity (518 AEs in 280 participants (26.8%)) in the
Covovax group and 184 AEs in 93 participants (26.6%) in the Novavax vaccine group).

¢ no life threatening AEs were reported in any group.

For vaccine related unsolicited adverse events (reported only in the safety cohort, N =
938):

e the vaccine related AEs were reported in 268 participants (25.6%) in the Covovax
group and 91 participants (26.0%) in the Novavax vaccine group with most of the AEs
reported as mild in severity.

e the vaccine related AEs were basically those AEs that were solicited from participants
in the immunogenicity and reactogenicity cohort.

For serious adverse events:

e overall, five SAEs were reported in five participants (three SAEs in Covovax and two in
the Novavax).

e the SAEs in the Covovax group included pyrexia, limb crushing injury, and joint
effusion (one participant each).

e the SAEs in the Novavax vaccine group included dengue fever and retinal vein
occlusion (one participant each).

e as per the investigator, none of the SAEs were related to the study vaccine. However,
the case with retinal vein occlusion had a temporal relation (11 days post-first dose) to
Novavax vaccine and the rationale provided for the non-relatedness does not appear
satisfactory

Risk management plan

The sponsor initially submitted European Union (EU)- risk management plan (RMP)
version 0.1 (dated 15 September 2021; data lock point (DLP) 10 September 2021) and
Australian specific annex (ASA) version 0.1 (dated 30 September 2021) in support of the
application. Later in the evaluation phase EU-RMP version 0.5 (dated 16 December 2021;
DLP 16 December 2021) and ASA version 0.2 (18 December 2021) were provided.
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The European Medicines Agency (EMA) approved EU-RMP version 1.0 (date
18 December 2021; DLP 20 December 2021).

The accompanying ASA (version 0.3, date 23 December 2021) were provided to the TGA
on 23 December 2021. With the responses to the TGA'’s first round RMP
recommendations, the sponsor provided an updated ASA (version 0.4; date

29 December 2021). With response to TGA’s second round RMP recommendation, the
sponsor provided an updated ASA (version 1.0, dated 19 January 2022).

The summary of safety concerns and their associated risk monitoring and mitigation
strategies are summarised in Table 42.37

Table 42: Summary of safety concerns and their associated risk monitoring and
mitigation strategies

Summary of safety concerns Pharmacovigilance Risk Minimisation

Routine | Additional Routine Additional

Important None - - - -

identified
risks
Important Vaccine-associated enhanced disease v’ vi# - -
potential (VAED), including vaccine-associated
risks enhanced respiratory disease
(VAERD)
Anaphylaxis v'E vVi# v -
Myocarditis and pericarditis v vi# - -
Missing Use in pregnancy and while v v v -

information | breastfeeding

Use in immunocompromised patients v vi# v -

Use in frail patients with v v# - -
comorbidities (for example, chronic
obstructive pulmonary disease
(COPD), diabetes, chronic
neurological disease, cardiovascular
disorders)

Use in patients with autoimmune or 4 V¢ 4 -
inflammatory disorders

37 Routine risk minimisation activities may be limited to ensuring that suitable warnings are included in the

product information or by careful use of labelling and packaging.

Routine pharmacovigilance practices involve the following activities:

¢ All suspected adverse reactions that are reported to the personnel of the company are collected and
collated in an accessible manner;

¢ Reporting to regulatory authorities;

¢ Continuous monitoring of the safety profiles of approved products including signal detection and updating
of labelling;

¢ Submission of PSURs;

¢ Meeting other local regulatory agency requirements.
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Summary of safety concerns Pharmacovigilance Risk Minimisation

Routine | Additional Routine Additional

Interaction with other vaccines v vi# v -

Long-term safety v vi# - -

*Follow-up questionnaire
fClinical trials
#Post-authorisation safety study
f[Pregnancy registry (C-VIPER)

The summary of safety concerns is acceptable. Reports from TGA’s nonclinical and clinical
evaluators, the Delegate’s overview and ACV advice have been considered when making
this conclusion.

The sponsor has proposed routine and additional pharmacovigilance measures. The
Advisory Committee on Vaccines (ACV) emphasised the importance of monitoring events
such as hypersensitivity, angioedema, hyperthyroidism, thrombocytopenia,
myopericarditis, colitis, central retinal vein thrombosis, hypertension and potential
immune-mediated conditions.

The sponsor should closely monitor the above and include all relevant safety information
within the monthly summary safety report and periodic safety update reports. Evaluation
of potential safety signals that may emerge for these adverse events, including a
discussion of the impact on the benefit-risk balance of this vaccine, should be provided in
the monthly summary safety report and periodic safety update reports.

Only routine risk minimisation measures have been proposed by the sponsor. This is in
line with the other COVID-19 vaccines approved by the TGA.

There are no outstanding issues from an RMP perspective.

Wording for conditions of registration

Any changes to which the sponsor has agreed should be included in a revised RMP and
ASA. However, irrespective of whether or not they are included in the currently available
version of the RMP document, the agreed changes become part of the risk management
system.

The suggest wording is:

The Nuvaxovid COVID-19 vaccine (adjuvanted) EU-Risk Management Plan (RMP)
(version 1.0, dated 18 December 2021; DLP 20 December 2021), with Australian
Specific Annex (version 1.0, dated 19 January 2022), included with submission PM-
2021-00623-1-2, and any subsequent revisions, as agreed with the TGA will be
implemented in Australia.

An obligatory component of risk management plans is routine pharmacovigilance.
Routine pharmacovigilance includes the submission of periodic safety update
reports (PSURs).

Reports are to be provided in line with the current published list of EU reference
dates and frequency of submission of PSURs until the period covered by such
reports is not less than three years from the date of the approval letter, or the
entire period of provisional registration, whichever is longer.
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The reports are to at least meet the requirements for PSURs as described in the
European Medicines Agency’s Guideline on Good Pharmacovigilance Practices
(GVP) Module VII-periodic safety update report (Rev 1), Part VIL.B Structures and
processes. Note that submission of a PSUR does not constitute an application to
vary the registration. Each report must have been prepared within ninety calendar
days of the data lock point for that report.

Additional to the routine submission of the routine PSURs, expedited monthly
Nuvaxovid COVID-19 Vaccine (adjuvanted) safety summary reports (including
both global safety data and safety data for patients in Australia) are to be provided
for the first 6 months post registration, and thereafter at intervals specified by the
TGA.

Nuvaxovid COVID-19 Vaccine (adjuvanted) is to be included in the Black Triangle
Scheme. The PI and Consumer Medication Information (CMI) for Nuvaxovid
COVID-19 Vaccine (adjuvanted) must include the black triangle symbol and
mandatory accompanying text for the products entire period of provisional
registration.

Risk-benefit analysis

Delegate’s considerations
Overview

Data provided by the sponsor, to support the COVID-19 vaccine Nuvaxovid use in adults
above 18 years age, showed a robust immunogenicity response in the target age group.
The immunogenicity response was consistent across relevant subgroups.

The Phase III studies from the investigational plans (at a median of 90 days for

Study 2019nCoV-302 and 76 days in Study 2019nCoV-301) met the primary endpoints.
However, these studies were conducted in a setting with low prevalence of the Beta
variant and prior to the significant emergence of the Delta or Omicron variants. Vaccine
efficacy was in line with the robust immune responses seen in the immunogenicity studies.
The duration of protection is unknown at this stage, as the follow up period is short.

Overall safety profile of Nuvaxovid has been well characterised during the clinical
development program and appears to be acceptable. However, relatively small sample size
and short term follow up may not be sufficient to detect rare events.

Public health need

Australia has had relatively fewer COVID-19 cases in comparison to many other countries;
however, significant intermittent surges in the number of cases are still occurring. These
COVID-19 outbreaks cause significant disruption to the normal life. The states of New
South Wales and Victoria are currently having a surge of COVID-19 cases, caused by the
Omicron variant. A safe and effective vaccine is one of the most important tools in
containing the COVID-19 pandemic. Four COVID-19 vaccines are currently provisionally
registered in Australia. To date, > 90% of Australian population above 16 years age, have
been immunised with at least two doses of COVID-19 vaccine. There is still a need for a
safe and effective COVID-19 vaccines to deal with the current public health emergency.
This will improve the availability of vaccine to the unvaccinated population.
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Short-term efficacy and safety data for provisional registration
Immunogenicity

The immune response data overall support the choice of a two dose schedule of
Nuvaxovid, with no apparent advantage for 25 over 5 pg antigen doses in the adjuvanted
formulations.

There is currently no widely accepted immunological correlate of protection for vaccine
induced immunity to SARS-CoV-2. Available data and guidelines suggest a preference for
neutralising antibody to spike protein over anti-spike protein IgG binding responses.

Immunogenicity data were generated from Study 2019nCoV-101 Parts 1 and 2 (a dose
response study); Studies 2019nCoV-302 and 2019nCoV-301 (main studies); and

Study 2019nCoV-501 (a supportive study). Inmunogenicity was assessed primarily based
on circulating neutralising and spike antigen binding antibodies. A limited amount of T cell
immunity data was also included in the interim report of Study 2019nCoV-101.

From Parts 1 and 2 of Study 2019nCoV-101 (Phase I/II) it has been demonstrated that two
doses of SARS-CoV-2 vaccine with Matrix-M adjuvant produces a better immune response
than a one dose regimen or two vaccine doses without adjuvant.

With regards to the cell mediated immunity, the type 1 T helper cell (Tn1) response
appears to be greater than the type 2 T helper cell response (Tx2).

In the Phase III sub-study Study 2019nCoV-301 (with about 1200 participants), robust
immunogenicity was observed. Seroconversion rates were noted to be higher in the 18 to
< 65 years of age cohort than in the = 65 years of age cohort.

Immunogenicity results from the other pivotal trial, Study 2019nCoV-302 showed similar
patterns of responses.

In the Phase I1a/IIb Study 2019nCoV-501(conducted in South Africa), anti-spike protein
IgG and nAb responses were generally lower as compared to the immunogenicity from
other studies. Among the study subjects, immunogenicity was relatively lower in older
participants and HIV positive participants.

In the Phase III seasonal influenza vaccine sub-study of Study 2019nCoV-302, anti-spike
IgG binding responses to Nuvaxovid were about 30% lower in those given influenza
vaccine than were seen in the main study with non-overlapping 95% confidence intervals.
The clinical significance of this is uncertain; however, this could potentially lead to
reduced protection against severe disease, in subgroups (for example, the elderly) and/or
reduced duration of protection (as antibody responses wane over 6 months). There was
no evidence of interference by Nuvaxovid on haemagglutination inhibition responses to
the influenza vaccines.

Data from the Indian Council of Medical Research (ICMR)/ Serum Institute of India (SII)
Covovax trial (non-sponsored) showed non-inferiority of Covovax (manufactured by the
SII) to the sponsor-produced Nuvaxovid vaccine. However, anti-spike protein IgG binding
antibodies measured by ELISA was chosen as primary end point rather than the
neutralising antibody (nAb) responses. Of note, around 30% subjects were seropositive at
Baseline in each group.

Efficacy

Clinical efficacy was examined in adults = 18 years of age in two pivotal Phase III clinical
trials (Studies 2019nCoV-302 in the UK, and 2019nCoV-301 in the USA and Mexico) and
one supportive Phase Ila/IIb trial (Study 2019nCoV-501 in South Africa).

In Study 2019nCoV-302, approximately 15000 participants were randomised 1:1 to
Nuvaxovid or placebo and in Study 2019nCoV-301, there were about 30000 participants
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randomised 2:1 to Nuvaxovid or placebo. There were about 4500 participants in Study
2019nCoV-501.

The primary endpoints were met in both Phase III trials: Study 2019nCoV-302 (89.3%
(95% CI: 75.2, 95.4) at the interim analysis and 89.7% (95% CI: 80.2, 94.6) at the final
analysis); Study 2019nCoV-301 (90.4% (95% CI: (82.88, 94.62)); and also in the Phase
[Ia/IIb Study 2019nCoV-501 (51% (95% CI: 6.1, 72.8)).

Due to low number of cases, specific conclusions cannot be drawn for subgroups based on:
older age, baseline characteristics, COVID-19 severity, baseline serostatus, HIV status, and
SARS-CoV-2 variants; however, wherever subgroup analyses were performed, VE point
estimates were generally in line with overall results.

Markedly lower efficacy was observed in Study 2019nCoV-501. As per the sponsor’s
response, this was probably due to vaccine escape by the Beta variant that was prevalent
in South Africa. However, immune responses were also lower as compared to the Phase III
studies for reasons unexplained.

Safety

Safety data were collected in four studies conducted in Australia, the US, South Africa, the
UK and Mexico.

At the time of the pooled analysis, a total of 49950 participants age 18 years and older had
received at least one dose of Nuvaxovid (n = 30058) or placebo (n = 19892). Over 96% of
participants had received two doses. Median exposure from the second dose was 90 days
in Study 2019nCoV-302 and 76/77 days in the Nuvaxovid and placebo group respectively
in Study 2019nCoV-301, with 66% of participants completing at least two months follow
up. The median duration of follow up in the pooled safety database was 70 days post
second dose. None of the studies showed an imbalance in the study discontinuations due
to adverse events per study group.

Reactogenicity was evaluated in 1364 participants who received a first dose and 1348
participants who received a second dose of Nuvaxovid in Study 2019nCoV-302, and 19729
participants who received a first dose and 17139 participants who received a second dose
of Nuvaxovid in Study 2019nCoV-301.

In both studies, there were more solicited local and systemic reactions reported by
participants in the Nuvaxovid group compared to placebo, with the frequency and
intensity of reactions increasing with the second dose. Pain (First dose 34% and second
dose 59%) and tenderness (first dose, 53% and second dose, 74%) were the most
commonly reported local reactions. Local reactions were mostly mild to moderate, with
1.1% of subjects in the Nuvaxovid group reporting Grade 3 local reactions after the first
dose in either study and 6.6% after the second dose.

Headache, fatigue, and muscle pain were the most frequent solicited systemic AEs,
reported by 25%, 25%, and 23% post first dose and 44%, 49%, and 48% post second dose.
The median duration of headache, fatigue and muscle pain was one day after each dose in
both studies. Fever was reported more with second dose (Study 2019nCoV 302- 5.1%,
Study 2019nCoV 301- 5.7%).

Systemic reactions were mostly mild with 1.3% to 2.3% reporting Grade 3 systemic
reactions after the first dose, and 6.8% to 12% reporting Grade 3 systemic reactions
following the second dose. Grade 4 reactions were reported by 0.1% in Study
2019nCov-301.

Unsolicited AEs were usually mild or moderate (with severe TEAEs occurring in < 1%
participants) and mostly associated with reactogenicity reactions. Treatment related
injection site pruritus and lymphadenopathy were more common in the Nuvaxovid arm.
Other hypersensitivity and/or allergic reactions appeared uncommon.
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An imbalance was noted in hypertension events in the Nuvaxovid arm that was noted in
subjects = 65 years of age.

Other imbalances were noted in other SOCs including eye disorders; reproductive system
and breast disorders; cholecystitis / hepatobiliary disorders; prostate cancer; PIMMCs;
and cerebrovascular accidents and/or related conditions.

There were no obvious safety signals noted in relation to AESIs related to COVID-19 or to
PIMMCs There were no cases of anaphylaxis observed.

Deaths and other serious adverse events

None of the 20 deaths observed in the clinical development program appeared to be
related to vaccination.

Serious adverse events frequencies were similar among treatment arms in Study
2019nCoV-302 and SAE rates were also similar in Study 2019nCoV-301, excepting
imbalances in hepatobiliary disorders (mainly cholecystitis), prostate cancer,
cerebrovascular accident and hypertension/hypertensive crisis. There were no treatment-
related SAEs observed in the Phase /1l (Part 1) or Phase I1a/IIb studies. As determined by
the investigator, treatment-related SAEs observed among Nuvaxovid recipients in the
Phase III studies included isolated cases of: myocarditis (Study 2019nCoV-302),
angioedema (Study 2019nCoV-301), Basedow’s (that is Graves) disease and
hyperthyroidism (Study 2019nCoV-301), thrombocytopaenia (Study 2019nCoV-301) and
colitis (Study 2019nCoV-101, Part 2). In addition to the solitary myocarditis case listed
here, there were additional two cases which the sponsor has reported unrelated.
Myocarditis and pericarditis have been added to the EU RMP summary of safety concerns
as a ‘potential important risk’.

There were no major safety signals form the non-sponsored study, ICMR/SII-COVOVAX
trial. However small sample size and short term follow up make it difficult to draw any
definitive conclusion on clinical safety. A case of central retinal vein occlusion was
observed in this study in a Novavax vaccine participant and was deemed not to be
treatment related by the investigator. However, the response provided by the sponsor for
this case is not satisfactory and the clinical evaluator thought this should be considered a
related event.

Data limitations
e Data on vaccine efficacy to prevent asymptomatic infection are lacking.

e Datain frail elderly with unstable health conditions and co-morbidities are not
available.

e No data on co-administration of Nuvaxovid with other vaccines (except the seasonal
flu vaccine)

e There are no data available on the interchangeability of Nuvaxovid with other
COVID-19 vaccines to complete the vaccination series or booster use.

e There are no data provided by the sponsor regarding Nuvaxovid efficacy against new
VOC, for example Omicron and Delta.

e Duration of protection of Nuvaxovid is uncertain due to limited follow up duration. In
Part one of Study 2019nCoV-101, immune response (IgG titre and neutralising
antibodies) gradually decreased through Day 189.

e No safety and efficacy data in immunocompromised patients or patients with
background autoimmune disease.

e Very limited safety data on pregnant women and breastfeeding women.
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e Short-term safety data may not provide information on rare AEs, risk of vaccine-
associated enhanced disease (VAED) or vaccine-associated enhanced respiratory
disease (VAERD) as the antibodies wane over time, and there may be AEs that have a
long latency period including AEs of special interest.

Proposed action

Considering the urgent public health need and noting the high short term efficacy with
acceptable safety demonstrated in the submitted studies, the Delegate is of the view that
provisional registration of Nuvaxovid is appropriate for the use of this vaccine to prevent
COVID-19 disease caused by SARS-CoV-2 virus in individuals 18 years of age and older.
The pivotal studies are ongoing for a total of 12/24 months. The longer term efficacy and
safety data are to be submitted to the TGA for evaluation before a full registration can be
considered.

Since the Nuvaxovid vaccine is evaluated for use through the provisional pathway, a clear
statement should be included in the PI with regards to the nature of the registration. It
should also be emphasised that the decision of provisional approval is made on the basis
of short term efficacy and safety data, and the continued approval depends on the
evidence of longer term efficacy and safety from the ongoing and post-market assessment.

The Delegate proposes the provisional approval of this vaccine for a revised indication as
following:

Proposed therapeutic indication
Following was the initial proposed indication:
Nuvaxovid has provisional approval for the indication:

Active immunisation to prevent COVID-19 caused by SARS-CoV-2 in individuals 18
years of age and older.

The use of this vaccine should be in accordance with official recommendations.

The decision has been made on the basis of short term efficacy and safety data.
Continued approval depends on the evidence of longer term efficacy and safety from
the ongoing and post-market assessment.

Recommended therapeutic indication
Following therapeutic indication (minor change, addition of coronavirus disease 2019):
Nuvaxovid has provisional approval for the indication:

Active immunisation to prevent coronavirus disease 2019 (COVID-19) caused by
SARS-CoV-2 in individuals 18 years of age and older.

The use of this vaccine should be in accordance with official recommendations.

The decision has been made on the basis of short term efficacy and safety data.
Continued approval depends on the evidence of longer term efficacy and safety from
the ongoing and post-market assessment.

Questions for the sponsor
The sponsor provided the following response to questions from the Delegate.

1. Ifavailable, please provide any data generated using a neutralising antibody
assay against new variants of concern.

Data on neutralising antibodies against new VOC are available from the Phase I/II clinical
Study 2019nCoV-101, which evaluated the safety and immunogenicity of a third, booster
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dose of the Nuvaxovid administered approximately 5 to 6 months following the primary
vaccination series. After the booster was administered, the ability of the vaccine to induce
antibody responses that cross react with new variants of concern including the Delta and
Omicron variants was assessed, and the results of the analysis, using sera from Study
2019nCoV-101 has been submitted for publication.38

In this Phase II study, a single booster dose of Nuvaxovid was administered to healthy
adult participants 18 to 84 years of age approximately six months following their primary
two dose vaccination series. Safety and immunogenicity parameters were assessed,
including assays for IgG, MN50, and hACE2 receptor binding inhibition against the
ancestral SARS-CoV-2 strain and select variants (B.1.351 (Beta), B.1.1.7 (Alpha), B.1.617.2
(Delta), and B.1.1.529 (Omicron)).

A total of 1610 participants were screened from 24 August 2020 to 25 September 2020,
and 1283 participants were enrolled and treated. Participants randomised to Group B
(n=257) received two 5ug doses of Nuvaxovid for their primary vaccination series and
were considered for investigation of a single booster dose at the same dose level. Re-
randomisation of these participants took place at Day 189, with 210 consenting
participants assigned 1:1 to receive a single booster of Nuvaxovid in Group B2 (n = 104) or
placebo in Group B1 (n = 106). Immune responses seen 14 days following the primary
vaccination series were compared with those observed 28 days following the booster (Day
35 and Day 217, respectively).

For the ancestral SARS-CoV-2 strain, serum IgG GMTs increased about 4.7 fold from 43905
ELISA units (EU) at Day 35 to 204367 EU at Day 217. Neutralisation (MN50) assay GMTs
showed a similar increase of about 4.1 fold from 1470 at Day 35 to 6023 at Day 217.38

A functional hACE2 receptor binding inhibition assay analysing activity against ancestral
and variant strains of SARS-CoV-2 at Day 189 versus Day 217 found 54.4 fold (Ancestral),
21.9 fold (Alpha), 24.5 fold (Beta), 24.4 fold (Delta), and 20.1 fold (Omicron) increases in
titres. An anti-rS IgG activity assay comparing the same time points across the same
SARS-CoV-2 strains found titres improved 61.2 fold, 85.9 fold, 65 fold, 92.5 fold, and 73.5
fold, respectively.38

A >99% wild type neutralisation assay conducted by the University of Maryland against
the ancestral/prototype strain, the Delta and Omicron variants found 15.4 fold, 13.9 fold
and 3.5 fold increases in titres comparing Day 217 to Day 35, respectively.

In conclusion, for both the prototype strain and all variants evaluated, immune responses
following the booster were notably higher than those associated with high levels of
efficacy in Phase III studies of the vaccine.

2. Please provide, if any update to the drug development plan eg booster, paediatric
extension etc

Homologous boosting data:

Studies 2019nCoV-101 and 2019nCoV-501 both evaluated the safety and immunogenicity
of a third booster doses of the vaccine administered approximately 5 to 6 months
following the primary vaccination series. A brief summary of the results from the study
are provided in the response to the question above. Data from these studies are
anticipated to be available in early second quarter of 2022 to support a homologous
boosting indication. Additional data from the Study 2019nCoV-101 will evaluate the safety
and immunogenicity of a second booster dose administered at about 12 months.

38Mallory et al. (2021) Immunogenicity and safety following a homologous booster dose of a SARS-CoV-2
recombinant spike protein vaccine (NVX-CoV2373): A Phase Il randomized placebo-controlled trial.
medRxiv. pre-print.
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Additional boosting data are now being gathered in Study 2019nCoV-301.
Heterologous boosting data:

The main source of heterologous boosting data available for Nuvaxovid is the COV-BOOST
trial;39 in which the Novavax vaccine was administered approximately 3 to 4 months after
primary vaccination with either the AstraZeneca or the Pfizer vaccines. The authors
concluded that the trial demonstrated the potential of all seven vaccines tested
(AstraZeneca, Pfizer, Moderna, Novavax, Janssen, CureVac, and Valneva) to boost
immunity following an initial course of the AstraZeneca vaccine, and of six vaccines (all
except Valneva) following an initial course of Pfizer vaccine. In addition, all vaccines
showed acceptable side effect profiles, although some schedules were more reactogenic
than others.

Additional data will be gathered from a US based study;*° in which dosing is anticipate to
start in first quarter of 2022.

Paediatric data:

The studies described in the EU paediatric investigation plan include:
e Study 2019nCoV-301 - [Information redacted]

e Study 2019nCoV-503 - [Information redacted]

e Study 2019nCoV-504 - [Information redacted]

Safety, immunogenicity as well as efficacy data for adolescents (12 to 17 years) derived
from the Study 2019nCoV-301 will be available for submission in first quarter of 2022. It
is anticipated that these data would support an indication for the vaccine in this age group.

Younger children will be enrolled in the Study 2019nCoV-503 study following an age de-
escalation design (6 to < 12 years, 2 to < 6 years and 6 to 24 months of age). The study is
expected to start in first quarter of 2022.

A further paediatric study, Study 2019nCoV-504, in immunocompromised children (6
months to < 18 years) will be conducted following completion of Study2019nCoV-503.

New Variant vaccine data:

Novavax is developing a vaccine based on the Omicron variant with studies anticipated to
start in first quarter of 2022.

Advisory Committee considerations+1

The Advisory Committee on Vaccine (ACV), having considered the evaluations and the
Delegate’s overview, as well as the sponsor’s response to these documents, advised the
following.

39 Munro et al.(2021) Safety and immunogenicity of seven COVID-19 vaccines as a third dose (booster)
following two doses of ChAdOx1 nCov-19 or BNT162b2 in the UK (COV-BOOST): a blinded, multicentre,
randomised, controlled, phase 2 trial. The Lancet,10318:2258-2276

40 More information about the study is available at https://www.clinicaltrials.gov/ct2/show/NCT04889209
41 The Advisory Committee on Vaccines (ACV) provides independent medical and scientific advice to the
Minister for Health and the Therapeutic Goods Administration (TGA) on issues relating to the safety, quality
and efficacy of vaccines supplied in Australia including issues relating to pre-market assessment, post-market
monitoring and safe use in national immunisation programs.

The Committee is established under Regulation 39F of the Therapeutic Goods Regulations 1990 and the
members are appointed by the Minister for Health.

The ACV was established in January 2017, following consolidation of previous functions of the Advisory
Committee on the Safety of Vaccines (ACSOV) and the pre-market functions for vaccines of the Advisory
Committee on Prescription Medicines (ACPM).
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Specific advice to the Delegate

1. Based on the evidence at this point in time, can the ACV advise whether the
benefit-risks balance is positive for the use of Nuvaxovid (SARS-CoV-2 rS) in
individuals 18 years and older in the Australian context, to support the
provisional registration?

The ACV advised the benefit-risk balance is positive for provisional registration of
Nuvaxovid (SARS-CoV-2 rS) in individuals 18 years and older in Australia, based on
available immunogenicity and safety data.

The ACV noted that further data are expected to characterise particle size, and other
quality issues appeared generally resolved to the satisfaction of the TGA.

The ACV was of the view that there are no significant safety signals of concern shown in
the moderate to large Phase III studies, noting that the second dose has been shown to be
more reactogenic.

The ACV discussed the importance of having multiple COVID-19 vaccine options available
in Australia and also for international vaccine programs.

The ACV emphasised that post-marketing surveillance is required to address potential
rare but significant adverse events. The two cases of myocarditis in young males after
second doses are concerning but the sponsor has suggested that alternative explanations
are possible.

The ACV noted that there may be off-label use of Nuvaxovid as a second dose in a mixed
schedule and/or booster dose in patients who decline or are contraindicated for other
COVID-19 vaccines. There are limited data from studies (not all led by the vaccine
manufacturer) on use in these contexts. The ACV noted that the sponsor is conducting
studies of this vaccine as a booster.

2. Can the ACV comment on the overall indication?

The ACV supported the Delegate’s proposal to remove the wording ‘mild, moderate or
severe’ from the indication initially proposed by the sponsor, and to use similar wording to
the indication of other COVID-19 vaccines with provisional registration, namely:

Nuvaxovid has provisional approval for the indication:

Active immunisation to prevent coronavirus disease 2019 (COVID-19) caused by
SARS-CoV-2, in individuals 18 years of age and older.

The use of this vaccine should be in accordance with official recommendations.

The decision has been made on the basis of short-term efficacy and safety data.
Continued approval depends on the evidence of longer-term efficacy and safety from
the ongoing and post-market assessment.

3. Can the ACV comment if the overall safety profile is acceptable?

The ACV advised that the overall safety profile of Nuvaxovid is acceptable for provisional
registration.

The ACV noted that the rates of common adverse events (AE) following the first dose were
comparable with placebo but rates of AEs became much higher following second doses:
Grade 3 local AEs observed in 1.1% post first dose versus 6.6% post second dose (Studies
2019nCoV-301 and 2019nCoV-302); Grade 3 systemic AEs observed in 1.3% to 2.3% post

Membership comprises professionals with expertise in specific scientific, medical or clinical fields, or
consumer health issues.
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first dose versus 6.8% t012.0% post second dose. Common AEs were observed at a lower
frequency in older people.

Regarding rare AEs, the ACV discussed the reported cases of myopericarditis from the
clinical studies, noting the uncertain relationship to the vaccine.

The ACV emphasised that rare but significant AEs that were reported in the trials will need
to be monitored in pharmacovigilance activities, including hypersensitivity, angioedema,
hyperthyroidism, thrombocytopenia, colitis, and central retinal vein thrombosis. The ACV
noted small numbers of disparate but potentially significant immunologically-mediated
AEs in the vaccine compared with placebo recipients. There was no overall imbalance, and
ACV believed while this does not constitute a safety signal at this time, that immune-
mediated AEs should be monitored in the context of the novel adjuvant (50 ug Matrix-M)
used in this vaccine.

The ACV discussed the concern that quality issues still outstanding may impact on
reactogenicity. The ACV commented that the SII trial is limited in size and it is difficult to
compare reported AEs across different populations/studies.

4. The quality evaluator has noted deficiencies related mainly to comparability. Can
the ACV advise if this is acceptable for provisional approval, with reference to its
possible implications on clinical efficacy and safety?

The ACV noted that the Phase I studies suggest that the immunogenicity of the 5 pg and 25
ug spike protein doses are similar and that within the limits of small studies there does not
appear to be a large impact of a dose response relationship.

The ACV was of the view that a proportion of the AEs are likely due to the vaccine adjuvant
rather than the antigen and further noted the systemic AE profile also appears relatively
high within the placebo arm of Study ICMR/SII-COVOVAX.

5. The sponsor has submitted an interim clinical study report for the ICMR/SII
Covovax trial, which is not part of the drug development plan. It was conducted by
the manufacturer (not the sponsor) with the aim to establish immunogenicity and
safety of the Serum Institute of India (SII) manufactured product. Can ACV
comment if immunogenicity and safety from this study is acceptable and
comparable to the pivotal studies? Efficacy data (exploratory objective) has not
been submitted for this study.

The ACV noted that the ICMR/SII-Covovax trial;42 was the only presented study that used
the Serum Institute of India manufactured product proposed for supply in Australia.

This Phase II/III study compared SlI-manufactured (Covovax) and US-manufactured
(Novavax) drug substances. The ACV noted that the provided data were reassuring,
although the details provided were not at the usual standard for a regulatory submission.

The ACV noted that the available data show that the SII-manufactured Covovax resulted in
slightly lower immunogenicity, with more AEs in the small Phase II study compared with
the US-manufactured product (41% versus 18%). Adverse events were similar between
vaccines in the larger Phase III study.

Overall, the ACV was of the view that there is insufficient detail from the SII-Covovax trial
to fully evaluate the implications of the change of site of manufacture; however, the ACV
acknowledged that this study was not conducted by the sponsor and further data may not
be available.

42 Available at
http://ctri.nic.in/Clinicaltrials/pmaindet2.php?trialid=49327&EncHid=&userName=CTRI1/2021/02 /031554
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6. Canthe ACV comment on the proposed pharmacovigilance activities? Are any
additional risk mitigation strategies required?

The ACV highlighted that surveillance for myopericarditis, hypersensitivity, angioedema,
hyperthyroidism, thrombocytopenia, colitis and central retinal vein thrombosis will be
important.

The ACV discussed the numerically higher rate of hypertension observed in the clinical
studies and recommended any potential signal be monitored in pharmacovigilance
activities, noting that the relationship between this AE and the vaccine was not confirmed.

The ACV discussed the potential use of linked data to identify rare immune-mediated
conditions related to the vaccine, noting the novel adjuvant used in this product.

The ACV noted that given the range of COVID-19 vaccines now available within Australia
there continues to be a need for provider education on each vaccine.

7. The committee is also requested to provide advice on any other issues that it
thinks may be relevant to a decision on whether to approve this application.

The ACV noted that myocarditis is not mentioned in the Pl and recommended that the
instances of myocarditis observed in the clinical studies be noted in the PI. However, the
ACV noted that a causal relationship of myocarditis to the vaccine is not established.

The ACV recommended that the Pl include additional detail on concomitant
administration of Nuvaxovid and quadrivalent unadjuvanted influenza vaccine, including a
description of the AE profile.

The ACV suggested that expert advice could be sought from an experienced toxicologist
regarding host cell protein contamination and allergic reactions.

8. Does the ACV agree with the evaluators position that Novavax’s risk assessment of
critical quality attributes (CQAs) of several particle characterisation tests
(dynamic light scattering, nanoparticle tracking analysis, high-performance size
exclusion chromatography) as low risk (due to a low uncertainty score as defined
by Novavax as ‘Data is available from clinical studies with this molecule) is not
supported given the differences seen between clinical trial batches and SII
commercial batches.

The ACV noted that particle characteristics are a critical quality attribute and that
differences in characterisation were evident in several test methodologies, but the clinical
relevance of the observed laboratory differences is uncertain. The ACV advised that the
data from the SII-Covovax trial provided some reassurance that differences in particle
characterisation as shown in analytical assays did not lead to identified major differences
in immunogenicity or clinical safety when administered in humans.

However, the differences in reactogenicity between Phases II and III of the SII-Covovax
trial raises the possibility that there may be batch-to-batch variation.

The ACV noted that the EMA has requested additional data to characterise particle size,
and the ACV recommended that the TGA requests the results of these studies.

The ACV noted that the particle characterisation tests will not form part of routine batch
release testing.

9. Does ACV agree or disagree with Novavax’s position that the differences seen in
particle characteristics are not clinically significant as they are supported
through the clinical experience with the product?

The ACV noted that the ACE2 activity is higher, but immunogenicity is slightly lower, with
the SII product compared to Novavax clinical trial material.
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The ACV commented that the Phase I study suggested a lack of dose response over the 5 to
25 pg range, which was somewhat reassuring regarding the impact of any differences in
antigen content.

10. Does ACV agree that given the differences seen in the comparability studies, a
conservative approach should be taken when extrapolating stability data from
clinical batches manufactured to the final commercial product at SII?.

The ACV advised that expert advice be obtained from experienced pharmaceutical
manufacturers on the issues raised in Questions 8, 9 and 10.

Conclusion

Pending resolution of quality issues to the satisfaction of the TGA, the ACV considered
Nuvaxovid to have an overall positive benefit-risk profile and therefore support
provisional approval for the following:

Active immunisation to prevent coronavirus disease 2019 (COVID-19) caused by
SARS-CoV-2 in individuals 18 years of age and older.

The use of this vaccine should be in accordance with official recommendations

The decision has been made on the basis of short-term efficacy and safety data.
Continued approval depends on the evidence of longer term efficacy and safety from
ongoing clinical trials and post-market assessment.

Outcome

Based on a review of quality, safety and efficacy, the TGA approved the registration of
Nuvaxovid (SARS-CoV-2 rS with matrix M adjuvant) 5 pg/0.5mL, suspension for injection,
multidose vials, indicated for:

Active immunisation to prevent coronavirus disease 2019 (COVID-19) caused by
SARS-CoV-2 in individuals 18 years of age and older.

The use of this vaccine should be in accordance with official recommendations.

The decision has been made on the basis of short-term efficacy and safety data.
Continued approval depends on the evidence of longer term efficacy and safety from
ongoing clinical trials and post-market assessment.

Specific conditions of registration applying to these goods

e The Nuvaxovid COVID-19 Vaccine (adjuvanted) EU-risk management plan (RMP)
(version 1.0, dated 18 December 2021; DLP 20 December 2021), with Australian
specific annex (version 1.0, dated 19 January 2022), included with Submission
PM 2021-00623-1-2, and any subsequent revisions, as agreed with the TGA will be
implemented in Australia.

An obligatory component of risk management plans is routine pharmacovigilance.

Routine pharmacovigilance includes the submission of periodic safety update reports
(PSURSs).

Reports are to be provided in line with the current published list of EU reference dates
and frequency of submission of PSURs until the period covered by such reports is not
less than three years from the date of the approval letter, or the entire period of
provisional registration, whichever is longer.

The reports are to at least meet the requirements for PSURs as described in the
European Medicines Agency’s Guideline on Good Pharmacovigilance Practices (GVP)
Module VII periodic safety update report (Rev 1), Part VIL.B Structures and processes.
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Note that submission of a PSUR does not constitute an application to vary the
registration. Each report must have been prepared within ninety calendar days of the
data lock point for that report.

Additional to the routine submission of the routine PSURs, expedited monthly
Nuvaxovid COVID-19 Vaccine (adjuvanted) safety summary reports (including both
global safety data and safety data for patients in Australia) are to be provided for the
first 6 months post registration, and thereafter at intervals specified by the TGA.

Nuvaxovid COVID-19 Vaccine (adjuvanted) is to be included in the Black Triangle
Scheme. The PI and CMI for Nuvaxovid COVID-19 Vaccine (adjuvanted) must include
the black triangle symbol and mandatory accompanying text for the products entire
period of provisional registration.

e (linical conditions

The following reports/data must be submitted to the TGA by the dates set out in the
table below:

Study Number

Date when next interim
clinical study report will
be available

Date when final clinical
study report will be
available

2019nCoV-101 Part 1

Not applicable

First quarter of 2022

2019nCoV-101 Part 2

First quarter of 2022 (Day
217 data - including
booster with third dose at
Day 189)

Fourth quarter of 2022

2019CoV-501

First quarter of 2022 (Day
236 data - including
booster with third dose at
Day 201 in about 1500
participants)

Second quarter of 2022 (6
month data in all
participants)

Fourth quarter of 2022

2019nCoV-302

Second quarter of 2022 (6
month data in all
participants)

Fourth quarter of 2022

2019nCoV-301

Second quarter of 2022 (6
month data in all
participants)

Third quarter of 2023

— The sponsor must investigate the need for a booster dose and submit data when

available.

— The sponsor must perform investigations on identifying an immunological

correlate of protection.

— The sponsor must investigate and provide results on the ability of the vaccine to
neutralise emerging SARS-CoV-2 variants of concern.

— The sponsor must provide real world post market global/local efficacy data, when
available.
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— Studies addressing important safety concerns/important missing information (use
in immunocompromised individual, pregnant women) must be submitted.
However, this should be submitted as additional submissions, not as ‘conditions of
original submission’.

e Quality conditions
— Medicine labels
a)The medicines must not be supplied with labels other than the labels:

= . that were considered and agreed to as part of the s.25 provisional
registration decision, i.e. the labels referred to in the category 1 application
and email from sponsor dated third quarter of 2021; or

= ii. that are approved following a request to vary the entry in the Register under
section 9D of the Act.

b) The sponsor will develop Australian-specific labels for the medicines, that
conform with all relevant Australian labelling requirements, and will take all
reasonable steps to implement such labelling before the end of the provisional
registration period for the medicine (noting that, consistent with paragraph
28(5)(aaa) of the Act, changes to such matters as labels that have been agreed to as
part of an evaluation under section 25 of the Act may only occur following
submission under section 9D of a 'variation' application and approval by the TGA).

c) The sponsor will provide information to the TGA on the proposed strategies and
planned timelines for Australian dedicated supplies, as soon as possible, and no
later than first quarter of 2024.

e GMP clearance for listed manufacturers: the sponsor must maintain the validity of all
manufacturer GMP Clearances for the duration of product supply to Australia.
Additionally, the conditions of GMP Clearance approval must be complied with at all
times.

e Post-approval stability protocol and stability commitment: The manufacturer must
continue the ongoing stability studies presented in the stability studies protocol.
Additionally, 1 batch of drug product per year must be placed on long term stability
program and on accelerated stability testing where significant changes are made to the
manufacturing process. The manufacturer must communicate any out of specifications
stability test results to the TGA.

e Stability (drug product)

The sponsor must provide updated statistical results of long-term stability data for
process validation (PV) and clinical stability batches as they become available to
further support 6 months storage at 2 to 8°C with real-time stability data.

NOTE: As per TGA guidelines, the sponsor should submit a formal (Category 3)
application along with the supporting real-time (long-term) stability data for evaluation
for any proposed extension to the shelf life post-provisional registration approval.

The sponsor must provide updated protein concentration results for clinical long-term
stability batches [Information redacted] together with the investigation report into the
observed atypical protein concentration results when the report became available.

The sponsor must provide commitment to review and update the stability testing
parameters to include saponin integrity and particle size by dynamic light scattering
(DLS).

e The sponsor must not supply any batches that have a temperature deviation during

shipment.
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e Batch release testing and compliance

Independent batches of Nuvaxovid (SARS-CoV-2 rS [NVX-CoV2373]) COVID-19 vaccine
imported into Australia must not be released for sale until samples and the
manufacturer’s release data have been assessed and sponsor have received
notification acknowledging release from the Laboratories Branch, TGA.

For each independent batch of the product imported into Australia, the sponsor must
supply the following:

— A completed Request for Release Form, available from vaccines@health.gov.au.

— Complete summary protocols for manufacture and QC, including all steps in
production in the agreed format.

— Atleasta 2 mL sample (as at least 4 x 500 pL aliquots) of each bulk drug substance
batch used in the manufacture of the given drug product batch.

— Atleast 20 (twenty) vials (samples) of each manufacturing batch of Nuvaxovid
(SARS-CoV-2 1S [NVX-CoV2373]) COVID-19 vaccine with the Australian approved
labels, PI and packaging (unless an exemption to supply these has been granted)
representative of all batches of product seeking distribution in Australia.

— Atleast 5 (five) vials (samples) of any further consignments of a manufacturing
batch of Nuvaxovid (SARS-CoV-2 rS [NVX-CoV2373]) COVID-19 vaccine with the
Australian approved labels, PI and packaging (unless an exemption to supply these
has been granted). Further consignments cover batches previously supplied to
TGA for the purposes of batch release testing but are seeking to be supplied again)

— Ifthe manufacturing batch has been released in Europe or United Kingdom a copy
of the EU Official Control Authority Batch Release (OCABR) certificate (or
equivalent from the UK) must be provided.

— Any reagents, reference material and standards required to undertake testing, as
requested by Laboratories Branch, TGA.

Sponsors must provide all requested samples and data in sufficient time (at least 5
business days) prior to any distribution date to allow the TGA to perform testing and
review.

Distribution of each batch of vaccine is conditional upon fulfilment of these conditions
and receipt of a letter from the Laboratories Branch acknowledging release.

Samples and data should be forwarded to the Biotherapeutics Section, Laboratories
Branch before release of each batch and with sufficient lead time to allow for
Laboratories Branch testing.

The shipments (including reagents) to TGA are the responsibility of the Australian
sponsor/agent who will be required to facilitate the import and customs clearance
process.

Certified Product Details

An electronic copy of the Certified Product Details (CPD) as described in Guidance 7:
Certified Product Details of the Australian Regulatory Guidelines for Prescription
Medicines (ARGPM) [https://www.tga.gov.au/guidance-7-certified-product-details]
should be provided upon registration of the therapeutic good. In addition, an updated
CPD, for the above products incorporating the approved changes is to be provided
within one month of the date of approval letter. A template for preparation of CPD for
biological prescription medicines and Vaccines can be obtained from the TGA website
[https://www.tga.gov.au/form/certifiedproduct-details-cpd-biological-prescription-
medicines]. The CPD should be sent as a single bookmarked PDF document to
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vaccines@health.gov.au as soon as possible after registration/approval of the product
or any subsequent changes as indicated above.

Attachment 1. Product Information

The PI for Nuvaxovid approved with the submission which is described in this AusPAR is
at Attachment 1. For the most recent PI, please refer to the TGA website at
<https://www.tga.gov.au/product-information-pi>.

AusPAR - Nuvaxovid - SARS-CoV-2 rS with Matrix M adjuvant (NVX-CoV2373) - Biocelect Pty Ltd - Page 99 of 100
PM-2021-00623-1-2 OFFICIAL
FINAL 20 January 2022


https://www.tga.gov.au/product-information-pi

OFFICIAL FOI 26-2651 - Document 1

Therapeutic Goods Administration

PO Box 100 Woden ACT 2606 Australia
Email: info@tga.gov.au Phone: 1800 020 653 Fax: 02 6232 8605
https://www.tga.gov.au

OFFICIAL


mailto:info@tga.gov.au
https://www.tga.gov.au/

FOI 26-2651 - Document 2

- Australian Government

< Department of Health
Therapeutic Goods Administration

Nonclinical Evaluation Report
SARS-CoV-2 rS (NVX-CoV2373) [NUVAXOVID®]

Submission No: PM-2021-00623-1-2
Sponsor: Biocelect Pty Ltd

June 2021 — Interim report

October 2021 — Product information submission
December 2021 — Interim report (S31 response)
January 2022 — Final report

Health Safety
Regulation




FOI 26-2651 - Document 2

Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

NONCLINICAL EVALUATION REPORT

Submission type:
Sponsor:

Generic name:

Trade name:

Dose form and strength:
Vaccine Type:

Submission No:
Tox file No:
TRIM reference:

New vaccine

Biocelect Pty Ltd

SARS-CoV-2 rS (NVX-CoV2373)
NUVAXOVID®

Solution for IM injection; 5 pg
Recombinant viral vaccine

PM-2021-00623-1-2
E21-233938
D21-2247953

Evaluator:s22

Date authorised:

24 June 2021 — Interim report

01 October 2021 — Product Information submission
09 December 2021 — Interim report (S31 response)
03 January 2022 — Final report

12 January 2022 — Error and omission



FOI 26-2651 - Document 2

Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2
TABLE OF CONTENTS
SUMMARY 5
CONCLUSIONS AND RECOMMENDATION 6
ASSESSMENT 7
GENERAL COMMENTS ouuevuuresueessseessssssassssesssessssessssssssessssssssassssessassssessssesssassssessanssssesssessssessssesssessasessssssssasssssssnssssesssnssssnsssasssnssssassaneses 7
PHARMACOLOGY wuvuesessessessessesssssssssessessessessesssssssssssssssessesssssssssssssassasessesssssssasssssasssssssssasssesasssssssssssnesssssessssssassssssnssesssssassasssnsssssnessnssnses 7
PHARMACOKINETICS c1uvuneueusessesssssesssessessessessessssssssssssssssssessessssssssssssssssssessesasssssssssssssssssssssassssssssssssssassssesssssssasssssssasssnsssssssssssnssssassane 12
TOXICITY cvvturresseeesseessnesssessssessseessssessessssesssnssssnssssesssessssessssesssassssesssnssssesssessssassssesssassasessessssessasesssnssssesssnssssnsssesssmssssasssnesssessasesssnsssssssanns 12
COMMENTS ON THE NONCLINICAL SAFETY SPECIFICATION OF THE RISK MANAGEMENT PLAN.....ccovvirnmenerernseressssssesesenns 16
PRODUCT INFORMATION 17
MAIN BODY OF REPORT 20
1. INTRODUCTION 20
1.1, BACKGROUND woootuersesesessesssssssssssssssessesssssessssssssssssessesssssssssssssssssessessssssssssssssssssessssssssssessssassssssnesesssssessssssssssssnessnssnssssnssnsanes 20
1.2, RELATED VACCINES c.utevuureseeesseessssessessseessessssessssesssessssesssessssesssessssessssesssessssesssnssssesssnssssessssesssessssessssesssessusssssnssasesssnsssessaressns 20
1.3.  RECOMBINANT SARS-COV-2 SPIKE PROTEIN CONSTRUCT .uccuruurrerermssmsssessessesssssesssssssssssssssessssssssssssssssssessesssssssssssssssssses 20
1.4.  SARS-COV-2 RS VACCINE ADJUVANT w..cvevureurerreressesssessessssessssssssssssssssesssssssesssssstesssssssesssssssesssesssssssssssssssssssssssssesssssssassssenss 21
1.5, PRODUCT FORMULATION ..uvtuueeuuresseessseessesessessssesssessssesssessssessssssssessssesssessssesssnssssesssnssssesssesssessssessssesssessasessnsssssssesssessaresans 21
1.6, MATRIX-M1 ADJUVANT ..cetrereterurestssressessessessssesssnssssssessssesesssssssesssssssesssssssesssssstessessssessssssessnesssssssssssssssssssssessessssssassssenes 21
Saponins structure and Matrix-M1 adjuvant formulation ..o 21
Saponins structure-activity relationShip ... seeeessessseesseessssssessseenss 23
1.7.  BATCHES USED IN MODULE 4 STUDIES....euusuuuessessessessessssssssmsssessessssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssases 26
1.8.  OVERSEAS REGULATORY STATUS e.uueetureessresseessesssessssesssessssessssssssessssesssessssessssssssesssnssssesssesssessssessssesssesssssssnsssasssssssessaressns 37
1.9.  SCOPE OF NONCLINICAL DATA ..covuueuresseersssssssssssssessessssssssssssssssssessessssssssssssssssssessesssssssssssssssssssssesssssssssssssssssssssessssssssssssssssanes 37
2. PRIMARY PHARMACOLOGY
2.1. MATRIX-M1 MECHANISM OF ACTION
In vitro studies
In vivo studies
2.2. IMMUNOGENICITY
MOUSE...coerrirerrrerererreneeens
Baboon ...
Rhesus macaque
2.3.  IMMUNOGENICITY AND PROTECTION STUDIES
MoOUSE...rrerrerereireereaes
Hamster .....ovvnvencivnnenes
Cynomolgus macaque
Rhesus macaque
3. REPEAT-DOSE TOXICITY 79
31 S e 80
3.2.
3.3.
3.4.
4. GENOTOXICITY 88
REPRODUCTIVE AND DEVELOPMENTAL STUDIES 90
5.1.  IMMUNOGENICITY IN RATS w.ooveurrereeeessessesssesssssssssssssssssesssssssssssssssssssssessssssasssssssssanssassssssssssnsssssssssansssssesssssssssssnsssssssessnssans 90
5.2.  FERTILITY AND PRE-/POSTNATAL DEVELOPMENT ...couevuuseesseesseessesssessssessssesssesssssssssssssesssessssessssesssesssssssssssssassssssssassassssss 91



FOI 26-2651 - Document 2

Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2
6. LOCAL TOLERANCE 92
7. REFERENCES 93




FOI 26-2651 - Document 2

Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

SUMMARY

Biocelect Pvt Ltd has applied for provisional registration of a new vaccine, SARS-CoV-2 rS (NVX-
CoV2373) (NuvaxoviD®), a SARS-CoV-2 recombinant (r) spike (S) protein antigen (SARS-CoV-2
rS) with Matrix-M1 adjuvant. SARS-CoV-2 1S is proposed to be used for the prevention of mild,
moderate, and severe disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The proposed dosing regimen involves 2 doses (0.5 mL/dose) of SARS-CoV-2 rS (5 pg per
dose) with Matrix-M1 adjuvant (50 ug per dose) is given on Days 0 and 21 intramuscularly (IM).

The Sponsor has generally conducted adequate studies on pharmacology and toxicity of the
vaccine and its adjuvant Matrix-M1 (novel excipient containing purified saponins extracted from
Quillaja saponaria). All repeat-dose toxicity, genotoxicity and reproductive toxicity studies for the
vaccine and adjuvant were performed under GLP conditions. No pharmacokinetic studies were
conducted with the antigen or the adjuvant. One tissue distribution study with the adjuvant is
planned.

SARS-CoV-2 rS vaccine (i.e., SARS-CoV-2 rS antigen + Matrix-M1 adjuvant) was found to be
immunogenic in nonclinical studies in mice, rats, hamsters, rabbits and non-human primates
(NHP). SARS-CoV-2 rS vaccine induced both humoral (anti-S, hACE2 receptor binding blocking
and virus neutralising antibodies) and cellular immune (Th-1 biased) response in mice and NHP.

One or two boost immunisations ~10 months following primary immunisation with a different
SARS-CoV-2 S protein variant (SA B.1.351 + Matrix-M1), induced strong humoral and cellular
immune response against at least three SARS-CoV-2 S protein variants in baboons.

s47

The vaccine provided some protection from infection in mice, hamsters and primates when
challenged after two immunisation doses, based on viral RNA and subgenomic RNA load and lung
histopathology. The immunisation regimen in monkeys was identical to the proposed clinical
immunisation regimen (5 pg SARS-CoV-2 rS +50 pg Matrix-M1, 2 IM doses, 21 days apart).

Lung histopathological changes were less severe in challenged immunised primates compared to
challenged controls. Primates do not show SARS-CoV-2 infection-related clinical signs and
generally develop only mild lung pathology. There were no studies on protection of older animals
from SARS-CoV-2 infection. In vivo primary pharmacology studies were of short term; two long
term immunogenicity studies are still ongoing.

No enhanced lung pathology was evident in immunised, virus challenged animals. Findings in a
repeat-dose toxicity study with SARS-CoV-2 rS * Matrix-M1 by the IM route in rabbits showed
local reactions at the injection site and elevated serum levels of fibrinogen, C-Reactive protein
and globulin in plasma. While no effects on draining lymph node and spleen were observed in the
rabbit with SARS-CoV-2 rS * Matrix-M1, hyperplasia, plasmacytosis and heterophil infiltrates in
draining lymph node and/or spleen were observed in rats and rabbits treated with Matrix-M1
with or without an antigen. All the findings were related to immune response to the vaccine and
adjuvant and fully or partially reversible a few weeks after the last treatment. Both the SARS-
CoV-2 rS vaccine and the Matrix-M1 adjuvant alone were well tolerated.

Matrix-M1 was negative in two GLP-compliant in vitro genotoxicity tests (Ames test and
mammalian cell micronucleus test in Chinese Hamster Ovary cells). No in vivo genotoxicity study
was performed. This is considered acceptable as it was negative in in vitro assays, and the
saponin fractions are plant-derived and are approved food additives.
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¢ In a combined reproductive and developmental toxicity study with SARS-CoV-2 rS + Matrix-M1,
and Matrix-M1 alone female fertility, embryofetal development and postnatal development of
offspring were unaffected.

CONCLUSIONS AND RECOMMENDATION

e SARS-CoV-2 rS + Matrix-M1 elicited both humoral and cellular immune responses to the spike (S)
antigen in mice, hamsters and non-human primates and conferred some protection from SARS-
CoV-2 infection.

0 Primary pharmacology studies investigating the potential long-term immunity
following immunisation with SARS-CoV-2 rS + Matrix-M1 adjuvant vaccine in non-
human primates are still ongoing. In baboons, one or two boost immunisations
(21 days apart) - with a different SARS-CoV-2 antigen (beta variant) - 10 months
following primary immunisation induced rapid and strong immune response against
SARS-CoV-2 US-WA1, SA B1.351 and UK B.1.1.7 variants.

e Repeat-dose toxicity studies with the proposed vaccine in rabbits and Matrix-M1 in rats and
rabbits raised no safety issues. Treatment-related findings were limited to immune response-
related effects.

e SARS-CoV-2 rS + Matrix-M1 did not adversely affect female fertility, embryofetal development or
postnatal development in rats. Pregnancy category B1 is considered appropriate.

e Matrix-M1 was not genotoxic.

o All safety studies were conducted with Discovery or EBSI batches. While mouse immunogenicity
studies showed comparability between Discovery, SKBio, FDBU and EBSI batches, there are no
immunogenicity and safety studies to demonstrated comparability between the commercial
batches to be marketed in Australia and the nonclinical batches.

e There are no nonclinical objections to the provisional approval of this vaccine provided Module 3
data showed comparability between nonclinical and commercial batches and/or efficacy and
safety have been adequately demonstrated by clinical data for the commercial batches.

e The ongoing immunogenicity studies and planned tissue distribution study should be provided
for review once they are completed.

e The draft Product Information should be amended as directed on pages 17-19.
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ASSESSMENT

Biocelect Pty Ltd has applied for provisional registration of a new COVID-19 vaccine (also known as
NVX-CoV2373 or Novavax COVID-19 Vaccine) (Nuvaxovid®). The vaccine consists of a

recombinant (r) spike (S) protein of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2), referred to as SARS-CoV-2 1§, as the antigen and Matrix-M1 as the adjuvant. It is indicated for the
active immunisation for the prevention of mild, moderate, and severe disease caused by SARS-CoV-2
in adults 218 years of age. The proposed dosing regimen is 2 doses (0.5 mL/dose) of SARS-CoV-2 rS
(5 pg per dose) with Matrix-M1 adjuvant (50 ug per dose) given on Days 0 and 21 intramuscularly
(IM).

General comments

SARS-CoV-2 rS vaccine is an adjuvanted recombinant full-length SARS-CoV-2 spike glycoprotein
vaccine. This vaccine does not contain live virus.

Module 4 comprised of nonclinical studies with the clinical formulation and the adjuvant with other
vaccine antigens. Reports of all completed studies have been provided. Two immunogenicity studies
and one tissue distribution study are ongoing, and the absence of these studies do not preclude
provisional approval of the vaccine.

The adjuvant, Matrix-M1 consists of purified saponin fractions, cholesterol, and phospholipid and is a
new excipient. Since the saponin fractions were plant-derived, they consist of a number of
structurally related saponins and the amount of each saponin component may vary between batches.
The potential effect of the variation of each saponin component on Matrix-M1 safety and/or efficacy
has been addressed by the Sponsor. Overall, the variability in saponins in the purified saponin
fractions is not considered to considerably affect Matrix-M1 and the adjuvanted vaccine safety and
efficacy (see Section 1.6).

Pharmacology

SARS-CoV-2 is a single-stranded RNA-enveloped virus. Its surface is covered by a large number of
trimeric spike (SAR-CoV-2 S) glycoproteins (Figure 1A). SARS-CoV-2 S protein comprises two
functional subunits responsible for binding to host cell receptors (S1) and for fusion of virus and host
cell membranes (S2). Cleavage by furin-like proteases between S1 and S2 subunits has been shown
to be essential for the S-protein mediated cell-cell fusion and viral infectivity (Ord et al,, 2020). The
proposed SARS-CoV-2 rS vaccine is constructed from the full-length, wild-type SARS-CoV-2 S, where
the S gene was modified by mutation of the furin cleavage site (Figure 1B) to make it resistant to
furin-like protease cleavage.

In prefusion state, SARS-CoV-2 S protein alternates between “open” and “close” conformations (Ke et
al, 2020; Figure 1C). When in the “open” conformation, SARS-CoV-2 S protein receptor-binding
domain (RBD) binds human angiotensin-converting enzyme 2 (hACE2) (Berger & Schaffitzel, 2020;
Ke et al, 2020). SARS-CoV-2 S protein RBD has been shown to be a target antigen for neutralising
antibodies (Yuan et al, 2020). In the proposed SARS-CoV-2 vaccine, two proline amino acid
substitutions were inserted within the heptapeptide repeat 1 (HR1) domain (B) to stabilise
SARS-CoV-2 S in a prefusion conformation; therefore, the proposed SARS-CoV-2 rS vaccine is
expected to optimise presentation of SARS-CoV-2 S protein RBD neutralising epitopes.
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Figure 1. SARS-CoV-2 S structure and the spike protein construct (reproduced from Ke et al,, 2020;
Tian et al, 2020 & 2021)
CH = central helix; CT = cytoplasmic tail; FP = fusion peptide; HR = heptapeptide repeat; NTD = N-terminus
domain; SD = subdomain; SS = signal sequence; TM = transmembrane domain

Primary pharmacology

Pharmacology studies were performed in mice (BALB/c), hamsters, baboons and macaques
(cynomolgus and rhesus). Inmunogenicity data was overall similar between laboratory species, i.e.,
high levels of anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibody titres and
positive cellular responses in immunised animals. Prime-boost vaccine regimen increased protection
against SARS-CoV-2 infection (shown by decreased viral load). Matrix-M1 adjuvant significantly
increased vaccine immunogenicity. A Th1-biased immune response was observed in mice, baboons
and macaques. No evidence of vaccine-elicited disease enhancement were observed in any of the
protection studies. There were no studies on protection in older animals from SARS-CoV-2 infection
or lon- term protection following immunisation. The proposed clinical dose SARS-CoV-2 rS (5 pg per
dose) with Matrix-M1 adjuvant (50 pg per dose), immunisation interval (Days 0 and 21) and route of
administration (IM) were studied in baboons and macaques.

Matrix-M1 mechanism of action

The adjuvant, Matrix-M1 is composed of Matrix-A (85%) and Matrix-C (15%), which are ~40 nm
nanoparticles of saponin Fraction-A and —C. respectivelv. extracted from the tree Ouillaia sanonaria

Malina. chalesterol and nhosnhaolinid..
s47
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Immunogenicity

SARS-CoV-2 rS + Matrix-M1 vaccine was found to be immunogenic in mice, rats, hamsters, rabbits,
and non-human primates (NHP - baboons, cynomolgus and rhesus macaques). The presence of
Matrix-M1 adjuvant in SARS-CoV-2 rS vaccine increased its immunogenic response in mice or
baboons cf. SARS-CoV-2 rS alone or vaccines + other adjuvant. A booster dose with Matrix-M1
adjuvant 21 days after the first dose markedly increased the humoral immune response (anti-S,
hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibodies) in mice and NHP. There was high
correlation between anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibodies in
multiple animal species including NHP.

In mice, a single dose of SARS-CoV-2 rS (1 or 10 pg) + Matrix-M1 (5 pg) induced anti-S, hACE2
receptor inhibiting and virus-neutralising antibodies. A booster dose 2 or 3 weeks after the first dose
markedly increased antibody titres. An adjuvant was necessary to induce a robust immune response.
Very low antibody titres were detected in mice injected with one or two doses of SARS-CoV-2 rS
without an adjuvant. Antibodies induced in mice were of both IgG2a and IgG1 subtypes with IgG1
titres slightly higher than IgG2a, suggesting a Th2-biased immune response. However, the
IgG1/IgG2a ratio for Matrix-M1 was markedly lower than for aluminium hydroxide as the adjuvant (6
vs. 538 on day 35 at 10 pg SARS-CoV-2 rS), indicating that Maxtrix-M1 stimulates a significantly less
Th2 immune response than aluminium. In addition, mice immunised with 10 pg SARS-CoV-2 rS +

5 pg Matrix-M1 showed increased numbers of CD4+* and CD8* T-cells secreting Th1 cytokines (INF-y
& IL-2) than Th2 cytokines (IL-4); the ratio of IFN-y/IL-4 positive cells in spleen was 2-3 ¢f. 0.9-1.3
for SARS-CoV-2 rS + aluminium and 0.85 for SARS-CoV-2 rS without adjuvant. Levels of [FN-y and IL-
2 were also higher in mice immunised with 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 ¢f. 1 pg SARS-CoV-
2 1S + 5 pg Matrix-M1. Altogether, this indicates that SARS-CoV-2 rS + Matrix-M1 induce
predominantly a Th1 driven immune response.
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Similar findings were observed in NHP. Baboons immunised at the proposed clinical dose (5 pg SARS-
CoV-2 rS + 50 pg Matrix-M1) by the proposed clinical route IM produced stronger immune responses
(anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibodies) than 1 pg SARS-CoV-2 rS
+ 50 pg Matrix-M1, and similar responses to a higher antigen dose, 25 pg SARS-Cov-2 rS + 50 pg
Matrix-M1. Similarly, no increase in antibody titres were observed by increasing the antigen dose
from 5 pg to 25 pg in cynomolgus and rhesus macaques. Antibody titres peaked 1-2 weeks after the
booster dose given 3 or 4 weeks after the primary dose, and then gradually declined in both baboons
and rhesus macaques. Antibody titres decreased close to baseline levels at 6 months (baboon data).
Consistent with antibody titres, circulating spike protein specific memory B cells also peaked

2 weeks after the boost injection and then decreased by ~30% in 2 weeks (rhesus monkey data). A
booster immunisation also induced an increase in circulating spike protein specific plasmablast cells
(immature plasma cells). Similar to the humoral immune response, cellular immune responses (IL-2,
TNF-a and IFN-y positive T cells stimulated by SARS-CoV-2 rS) were dose-related at 1 and 5 pg
antigen and similar at 5 and 25 pg, and peaked 1-2 weeks after the booster dose before gradually
declined to low levels by day 182 (baboon data), although the number of IL-2, TNF-a and IFN-y
positive T cells remained above that in the vehicle control group. In both baboons and rhesus
macaques, the cellular response was Th1-biased (cf. Th2), based on IFN-y and IL-2 (as a Th1
response) and IL-13 or IL-4 (as a Th2 response) positive T cells. In baboons, a boost immunisation
with a different SARS-CoV-2 S protein variant (SA B.1.351 + Matrix-M1), ~10 months following
primary immunisation, induced strong humoral and cellular (Th1-biased) immune response against
SARS-CoV-2 US-WA1, SA B1.351 and UK B.1.1.7 variants.

Overall, immunisation with SARS-CoV-2 rS + Matrix-M1 induced both humoral and cellular immune
responses. The immune responses were Th1-biased. Two doses with a booster dose of 3-4 weeks
after the first dose and the antigen dose of 5 pg + 50 pg Matrix-M1 as the adjuvant appear to be the
optimal immunisation regimen. Increasing the antigen dose to 25 pg did not significantly increase
immune responses|s47

A single boost immunisation, 10 months following
primary immunisation induced strong and anamnestic antibody and cellular response.

SARS-CoV-2 rS + Matrix-M1 adjuvant also elicited immune responses in hamsters (anti-S, hACE2
receptor inhibiting and neutralising antibodies), rabbits (anti-S IgG) and rats (anti-S IgG) as
investigated in primary pharmacology protection studies, repeat-dose toxicity studies, reproductive
and developmental studies, respectively.

Immunogenicity comparison of drug substance (antigen) and drug product batches

Several SARS-CoV-2 rS drug substance (DS) and drug product (DP) produced by different
manufacturers (Novavax [Discovery], Emergent BioSolutions, FUJIFILM Diosynth Biotechnologies,
PAR Pharmaceuticals, and SK Bioscience), at different manufacturing scale with various purity and
particle size were tested to evaluate their inmunogenic potential in mice. All animals were
immunised with two doses of SARS-CoV-2 rS + Matrix-M1 IM, 14 days apart (cf. 21 days apart for the
clinical immunisation regimen). The Matrix-M1 batches tested were manufactured 47
The SARS-CoV-2 rSg47
and were mixed withg47

Overall, all batches tested induced an immunogenic response (measured by anti-S and hACE2
receptor inhibiting antibody titres up to 28 days post initial immunisation).g47
SARS-CoV-2547

did not significantly affect the immunogenicity of the vaccine. However, it should be noted
that the following parameters/variables have not been tested:

e The long-term immunogenic response;
e The effect of SARS-CoV-2 rS batch variability on cell-mediated immune response;
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e The proposed clinical dose (5 pg) and dosing interval (3 weeks);
e Pharmacokinetic and safety profile of the vaccine particle size;
e Mostimportantly, commercial batches manufactured atg47

Protection against infection

SARS-CoV-2 rS + Matrix-M1 provided protection against SARS-CoV-2 challenge in mice (transiently
transfected with hACE2), hamsters and macaques (cynomolgus and rhesus) after two immunisation
doses.

In challenged mice immunised with a single dose olg47

a dose-dependent reduction in lung virus titre was observed. No viral load
was detected in the lungs of animals immunised with the highest dose of adjuvanted vaccine.
However, pulmonary histopathological changes (increased lung inflammation) was visible in all
immunised groups, similar to the unimmunised group. In challenged mice immunised with two
doses 0f 0.01, 0.1, 1 or 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 (IM, 14 days apart), no viral load in
lungs was detected at >1 pg SARS-CoV-2 rS + 5 pg Matrix-M1. This was correlated with lower
pulmonary inflammation scores cf. lower doses or SARS-CoV-2 rS alone. These mice were also
protected from body weight loss observed in controls following SARS-CoV-2 challenge. The
unadjuvanted 10 pg SARS-CoV-2 rS provided limited protection based on body weight gain, viral
titres and lung pathology. There was no evidence of exacerbated lung inflammation in the immunised
animals.

In challenged hamsters immunised with one (10 pg SARS-CoV-2 rS + 15 pg Matrix-M1, IM) or two
doses (1 or 10 pg SARS-CoV-2 rS + 15 pg Matrix-M1, IM) of adjuvanted vaccine, viral RNA in oral
swabs was reduced in all immunised groups cf. the control group, regardless of the dosing regimen.
Subgenomic RNA levels (indicative of replicating virus) was not detected in animals given two
immunisation doses of the adjuvanted SARS-CoV-2 rS vaccine on day 7, while relatively higher levels
were detected in the control group. Immunised hamsters were also protected against body weight
loss and decreased activity, which were seen in the control group. Although still present, lung
histopathological changes were less severe in immunised animals ¢f. controls.

No clinical signs were observed in challenged, unimmunised cynomolgus macaques which is
consistent with other studies in SARS-CoV-2-infected NHP (Muiioz-Fontela et al. 2020). Overall,
better protection against virus infection was observed in cynomolgus or rhesus macaques given 2
doses of the adjuvanted SARS-CoV-2 rS vaccine cf. single dose. While primates are not a good animal
model of severe COVID-19 disease in humans, they are susceptible to viral replication and develop
relatively mild lung pathology from SARS-CoV-2 infection. In macaques immunised with 5 or 25 pg
SARS-CoV-2 rS + 25 or 50 pg Matrix-M1 (2 doses, IM, 21 days apart), viral RNA and subgenomic RNA
levels were either not detected or at very low levels in bronchioalveolar lavages (BAL) and nasal
swabs >4 days post-challenge, while viral RNA and subgenomic RNA were detected in unvaccinated
animals. This was correlated with less severe pulmonary histopathological changes cf. controls.

Studies in primates were conducted with relatively young animals which might have contributed to
the absence of clinical signs and very mild histological pathology of lungs after virus challenge (Blair
etal, 2020; Johansen et al,, 2020; Yu et al,, 2020). Overall, the vaccine provided some protection in
mice, hamsters and primates from SARS-CoV-2 infection based on viral RNA and subgenomic RNA
load, and/or lung histopathological changes.

The predominant Th1-biased response observed in mice and primates suggests low risk of antibody-
dependent enhancement (ADE) and vaccine-associated enhanced respiratory disease (VAERD) (for
review see Munoz et al, 2021). In addition, no enhanced lung pathology was evident in immunised,
virus challenged animals.
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The pharmacology studies indicated that SARS-CoV-2 rS + Matrix-M1 induces humoral (measured by
anti-S IgG, hACE2 receptor inhibiting antibodies and virus-neutralising antibodies) and cellular
(characterised by a predominant CD4+* Th1 T-cell response) immune responses in mice and NHP. The
vaccine protected mice, hamsters and NHP from infection when challenged §47 days after
the 2nd vaccine dose, respectively. Only the vaccine doses given to primates were identical to the
proposed clinical dosing regimen. There were no studies on protection of older animals from SARS-
CoV-2 infection. Pharmacology studies on the duration of protection after immunisation are still
ongoing.s47

to the EMA evaluation,
the rhesus macaque study will cover homologous protection against the WA-1 isolate as well as
heterologous protection against the antigenically divergent Brazilian isolate, and the baboon study
will include immunogenicity data following boosting with an updated immunogen based on the
South African virus variant. These studies will be reviewed once the study reports are available.

Is the vaccine effective against all variant SARS-CoV-2 viruses?

During the course of the pandemic, mutations have arisen in SARS-CoV-2 S protein that has become
dominant amongst viruses sequenced from patient samples. It should be noted that SARS-CoV-2 rS +
Matrix-M1 vaccine induced the production of wild-type virus neutralising antibodies. No nonclinical
data on the efficacy against SARS-CoV-2 variants were provided.

A published study showed that serum samples from recipients of NVX-CoV2373 neutralised the
B.1.1.7 variant, albeit at moderately reduced levels (~2-fold) (Shen et al, 2021).

Safety pharmacology

Limited safety pharmacology parameters e.g. body temperature were investigated in the repeat-dose
toxicity studies, in accordance with the WHO guideline on nonclinical evaluation of vaccines (2005)%

Pharmacokinetics

No pharmacokinetic studies were conducted. No pharmacokinetic studies are generally required for
vaccine antigens in accordance with the WHO guideline on nonclinical evaluation of vaccines (2005).
However, tissue distribution of adjuvants may be of value as recommended by the WHO guidelines on

the nonclinical evaluation of vaccine adjuvants (2013)2 and EMA guideline on adjuvants in vaccines
for human use (2005)3.

Novavax is planning to conduct a biodistribution study in mice to evaluate the Matrix-M1 adjuvant,
which may be of value for further understanding the mode of action of the adjuvant and potential
target organs of toxicity. Results of this study will be provided when available (targeted for 4Q 2021)
and will be included as part of the future full marketing application.

Toxicity
Acute toxicity

No single-dose toxicity studies were performed with the SARS-CoV-2 rS and/or Matrix-M1 adjuvant.
This is acceptable, with relevant information on acute toxicity available from repeat-dose toxicity
studies instead, which are discussed below.

1 WHO guidelines on nonclinical evaluation of vaccines (2005)
2 WHO guidelines on the nonclinical evaluation of vaccine adjuvants (2013)

3 Guideli i : e for | (2005)
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Repeat-dose toxicity

A 36-day GLP compliant repeat-dose toxicity study (Study 2088-20035) was conducted in rabbits
using the IM route of administration with the clinical candidate vaccine, SARS-CoV-2 rS + Matrix-M1.

The dosing interval is considered adequate given that high antibody titres were detected after
booster doses. Use of a single species (rabbits) is consistent with the relevant guidelines and
demonstration of good immunogenicity supports the use of this species as an appropriate animal
model for the toxicity study. Adequate number of animals were used in the study (10/sex/treatment
group with 5/sex sacrificed after 3 doses and 5/sex after 4 doses, plus 5/sex/group for recovery
observations).

As toxicokinetic data for the adjuvant were not obtained in the repeat-dose toxicity studies, animal
to human exposure compansons have been made based on body surface area adjusted doses

(Table I).In the plvotal renea
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Major toxicities

In the repeat-dose toxicity study with IM injections of 50 pg SARS-CoV-2 rS (+ 50 pg Matrix-M1),
treatment-related findings were limited to inflammation at the injection site with increased
subcutaneous (minimal to mild) cellular infiltration, minimal oedema/erythema and myofibre
degeneration. At the end of the 21-day recovery period, the inflammation changes partially
recovered. Overall, 3 IM injections of SARS-CoV-2 rS (+ Matrix-M1) given 7 days apart were locally
and systemically well tolerated. Other treatment-related findings included elevated levels of
fibrinogen, C-reactive protein and globulin, which lowered during the recovery phase. No effects on
spleen and only mild effect on draining lymph nodes (like hyperplasia and inflammation, reported in
other studies with Matrix-M1 with or without an antigen) were observed in this study. Mild
histiocytic heterophil infiltrate of the right iliac lymph node was observed in only 1 female receiving
SARS-CoV-2 rS + Matrix-M1. Serology data demonstrated detection of specific antibodies, with the
Matrix-M1 adjuvant significantly enhancing the anti-S IgG response in rabbits.

Other studies including an adjuvant only treatment group demonstrated similar treatment-related
findings of acute inflammation (subcutaneous [minimal to mild] cellular infiltration), which fully or
partially reversed during the recovery period and elevated serum levels of fibrinogen, C-reactive
protein and globulin, which lowered during the recovery phase.g47

Genotoxicity

No genotoxicity studies were conducted for SARS-CoV-2 rS (antigen) or the vaccine formulation. This
is in line with relevant guidelines for vaccines.

Matrix-M1 as a novel adjuvant was tested in two non-GLP in vitro genotoxicity pilot-studies (the
Ames test and a chromosome aberration test in CHO cells) and two GLP-compliant in vitro
genotoxicity studies (the Ames test and a mammalian micronucleus test). The assays were
adequately validated and returned negative results.

No in vivo genotoxicity study was provided for the novel adjuvant, Matrix-M1. While the WHO
guidelines on the nonclinical evaluation of vaccine adjuvants recommend a standard battery of
genotoxicity studies for novel adjuvants that are new chemical entities?, the Sponsor has not planned
to conduct an in vivo genotoxicity study as Matrix-M1 adjuvant was non-mutagenic in the GLP in vitro
genotoxicity studies. The Sponsor indicated that both the EMA and FDA had agreed to the Sponsor’s
approach on genotoxicity testing of Matrix-M1, and also noted that Quillaja saponins are used as food
additives with an acceptable daily intake (ADI) of 1 mg/kg/day (JECFA, for semi-purified extract) or
3 mg/kg (EFSA)% However, there are no data on oral bioavailability of Quillaja saponins, and Quillaja
saponins are expected to have very low oral bioavailability based on studies with other saponins.
Nonetheless, the saponins in Matrix-M1 are plant-derived and Quillaja saponins have been used as a

4 EFSA Panel on Food Additives and Flavourings. Re-evaluation of Quillaia extract (E999) as a food additive and
safety of the proposed extension of use. EFSA J. 2019 Mar 6; 17(3):e05622. doi.org/10.2903/j.efsa.2019.5622.
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food additive for decades. Based on all of the above, the absence of in vivo genotoxicity studies for
Matrix-M1 is considered acceptable.

Carcinogenicity

Carcinogenicity studies were not conducted. This is acceptable based on its duration of use. The
novel adjuvant, Matrix-M1 is not expected to be carcinogenic based on the low exposure, duration of
exposure, and the negative results in two in vitro genotoxicity assays.

Reproductive toxicity

As SARS-CoV-2 rS vaccine is proposed to be used for the active immunisation of individuals from the
age of 18 years, there is potential for administration of the vaccine to pregnant women.

A non-GLP pilot study with SARS-CoV-2 rS (10 pg) + Matrix-M1 (20 pg) was conducted first to
confirm the immunogenicity of the intended dose and formulation in SD rats. SARS-CoV-2 rS + Matrix

M1 was well tolerated and elicited an immune response in rats following 2 IM injections on Days 1
and 15.

A GLP-compliant, combined reproductive and developmental toxicity study with SARS-CoV-2 rS +
Matrix-M1, and Matrix-M1 alone in rats showed no test item-related adverse effects on female
fertility, and embryofetal and postnatal development. SARS-CoV-2 rS + Matrix M1 elicited an immune
response in rats following 4 IM injections. The rats were dosed 4x IM injections with 5 pg/dose (two
injections at 27 and 13 days before the start of mating, and two during gestation on GD7 and 15 for
littering group. The SARS-CoV-2 rS dose was 5 pg/dose (~20 pg/kg bodyweight), ~200 times the
clinical dose on a pg/kg basis (5 ug, equivalent to 0.1 pg/kg per dose for a 50 kg person). Matrix-M1
was administered at 10 pg/dose (~40 pg/kg, equivalent to 240 pg/m2 bodyweight), which was ~7
times the clinical dose on a pg/m2 basis (50 pg, equivalent to 33 pg/m?2 per dose for a 50 kg person).
The study was adequately conducted in terms of dosing period and group size (50 female
rats/group) with 25 females for caesarean sectioning and 25 females/group allowed to litter and
raise pups until weaning prior to sacrifice and examination. The study did not evaluate effects on
male fertility. The Sponsor stated that “no male fertility studies are planned given no adverse
observations in male reproductive organs were observed in the GLP repeat-dose toxicology study”
(Module 2.4, Nonclinical overview, Section 2.4.4.5). This is acceptable given the absence of effects on
male reproductive organs in rats and rabbits receiving up to 4 doses of Matrix-M1-adjuvanted
vaccines or adjuvant alone, and the proposed vaccine would be administered to humans infrequently.
Based on the study, this vaccine is not consider to pose a risk for use in pregnant women.

Pregnancy classification

The Sponsor has proposed a pregnancy Category B1. The Pregnancy Category B1 is considered
appropriate for this product as the reproductive toxicity study in female rats revealed no adverse
effects on embryofetal development or postnatal development of offspring.

Local tolerance

No separate local tolerance studies were submitted. Local tolerance was assessed in the repeat dose
toxicity study with SARS-CoV-2 rS (NVX-CoV2373) and studies with Matrix-M1. Local reactions
observed in the repeat-dose toxicity studies performed with SARS-CoV-2 rS + Matrix-M1 or Matrix-
M1 in rats or rabbits were limited to minimal to mild inflammation at the injection sites, and
extending to the sciatic nerve and were fully or partially reversible (see Repeat-dose toxicity above).
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Adjuvant - Matrix-M1

Matrix-M1 adjuvant is derived from fractionated Quillaja saponins plus phosphatidylcholine, and
cholesterol formulated into ~40 nm cage-like structures. Matrix-M1 is a novel adjuvant, and
nonclinical toxicity study requirements for a new chemical entity (NCE) are applicable.

GLP-compliant repeat-dose toxicology studies in rats and rabbits with the Matrix-M1 adjuvant were
submitted, along with a combined reproductive and developmental toxicity study (with a Matrix-M1
only treatment group) and two in vitro genotoxicity studies. Toxicological effects of Matrix-M1 in the
submitted studies have been evaluated and discussed in the relevant sections above. Safety of the
novel adjuvant, Matrix-M1 has been adequately assessed in animal studies. The planned tissue
distribution study will provide further information on mechanisms of action and target tissues of
potential toxicity.

Paediatric use

SARS-CoV-2 rS (NVX-CoV2373) is not proposed for paediatric use and no specific studies in juvenile
animals were submitted.

Comments on the Nonclinical Safety Specification of the Risk Management Plan

Results and conclusions drawn from the nonclinical program for SASR-CoV-2 rS with Matrix-M1
adjuvant detailed in the Sponsor’s draft European Union Risk Management Plan (Part II: Module SII)
are in general concordance with those of the Nonclinical Evaluator.
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PRODUCT INFORMATION

The following comments refer to the draft Product Information document (1.3.1.2 NUVAXOVID
product information v0.4 - tracked 29 Dec 21; TRIM reference D21-3479674). Where changes are
suggested, text proposed to be inserted is underlined and text to be deleted is shown struck-through.

4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS

With no relevant nonclinical studies available, the proposed statement is considered to be acceptable
from a nonclinical perspective.

4.6 FERTILITY, PREGNANCY AND LACTATION
Effects on fertility

[t should be mentioned that the reproductive and developmental toxicity study in rats did not
evaluate effects on male fertility. Additionally, the relative exposure for Matrix-M1 adjuvant should be
corrected. The preferred Australian spelling of fetus should be used (the additional ‘0’ having no
etymological basiss). The following text is recommended:

“Animal studies do not indicate direct or indirect harmful effects with respect to reproductive
toxicity.

A developmental and reproductive toxicity study was performed in female rats administered
four intramuscular doses (2 prior to mating; 2 during gestation) of 5 micrograms SARS-CoV-
2 rS protein (approximately 200-fold excess relative to the human dose of 5 micrograms on
a weight-adjusted basis) with 10 micrograms Matrix-M adjuvant (approximately 487-fold
excess relative to the human dose of 50 micrograms on a weightbody surface-adjusted
basis). No vaccine-related adverse effects on female fertility, pregnancy/lactation, or
development of the embryo/feetus and offspring through post-natal Day 21 were observed.
The study did not evaluate effects on male fertility.”

Use in pregnancy

The sponsor proposes Pregnancy Category B1 and the following statement:

“Proposed pregnancy category - B1.
There is limited experience with use of NUVAXOVID in pregnant women.

Animal studies did not show vaccine related adverse effects on embryofetal development
(see Effects on fertility).

Administration of NUVAXOVID in pregnancy should only be considered when the potential
benefits outweigh any potential risks for the mother and foetus.”

The proposed Pregnancy Category B1 is considered appropriate for this product as no embryofetal
effects have been noted in a combined reproductive and development study in rats. The preferred
Australian spelling of fetus should be used. The statement regarding the proposed pregnancy

5 Macquarie Dictionary usage note: The etymology of this word is from a Latin form fetus. The spelling foetus,
probably based on false analogy with words such as oedema and oestrogen, was widely used, although health
authorities increasingly recommend the spellings fetus and fetal.
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category should be removed since it is already noted in the heading. The following changes are
recommended:

"Medﬁww-

There is limited experience with use of NUVAXOVID in pregnant women.

A combined fertility and developmental toxicity study in ratsAnimalstadies did not show

vaccine related adverse effects on embryofetal development (see Effects on fertility).

Administration of NUVAXOVID in pregnancy should only be considered when the potential
benefits outweigh any potential risks for the mother and feetus.”

Use in lactation

The proposed text is acceptable with a minor editorial change. The preferred Australian spelling of
fetus should be used. Thus:

“It is unknown whether NUVAXOVID is excreted in human milk.”

5.1 PHARMACODYNAMIC PROPERTIES

Mechanism of action

Statements on the mechanism of action are supported by nonclinical data. Minor editorial changes
are suggested. Thus:

“NUVAXOVID is composed of purified full-length SARS-CoV-2 recombinant spike (S) protein
that is stabilised in its prefusion conformation. The addition of the saponin-based Matrix-M
adjuvant facilitates activation of the cells of the innate immune system, which enhances the
magnitude of the S protein-specific immune response. The 2 vaccine components elicit B-

and T-cell immune responses to the S protein, including reutralizingneutralising antibodies,
which protect against COVID-19.”

5.3 PRECLINICAL SAFETY DATA

Statements regarding general and reproductive toxicity should be deleted from this section. Thus:

s47

Genotoxicity

Information on the genotoxicity assays conducted should be provided and “In vitro” should be
italicised. Thus:

“Ia=atreln vitro genotoxicity studies including bacterial reverse mutation, chromosomal
aberrations in Chinese Hamster Ovary (CHO) cells and mammalian micronuclei in CHO cells

were conducted with the Matrix-M adjuvant. The adjuvant was shown to be non-genotoxic.”

Carcinogenicity

The proposed statement noting the absence of carcinogenicity studies is considered acceptable.
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“Carcinogenicity studies were not performed. The components of the vaccine are not
expected to have carcinogenic potential.”
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MAIN BODY OF REPORT

1. INTRODUCTION
1.1. BACKGROUND

Biocelect Pty Ltd has applied for provisional registration of a new COVID-19 vaccine (also known as
NVX-CoV2373 or Novavax COVID-19 Vaccine) (NUVAXOVID®). The vaccine consists of a

recombinant (r) spike (S) protein of the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), referred to as SARS-CoV-2 1§, as the antigen and Matrix-M1 as the adjuvant. It is indicated for
the active immunisation for the prevention of mild, moderate, and severe disease caused by SARS-
CoV-2 in adults >18 years of age. The proposed dosing regimen is 2 doses (0.5 mL/dose) of SARS-
CoV-2 rS (5 pg per dose) with Matrix-M1 adjuvant (50 pg per dose) given on Days 0 and 21
intramuscularly (IM).

1.2. RELATED VACCINES

SARS-CoV-2 rS (NVX-CoV2373) vaccine is the first SARS-CoV-2 recombinant spike protein adjuvanted
vaccine to be proposed for registration in Australia. There are currently two other vaccines
registered for COVID-19, ChAdOx1-S COVID-19 Vaccine (CovID-19 VACCINE ASTRAZENECA®) and
BNT162b2 [mRNA] COVID-19 vaccine (COMIRNATY™).

1.3. RECOMBINANT SARS-C0V-2 SPIKE PROTEIN CONSTRUCT

SARS-CoV-2 recombinant (r) spike (S) protein (SARS-CoV-2 rS) vaccine is constructed from the full-
length, wild-type SARS-CoV-2 spike protein gene sequence (GenBank MN908947; nucleotides
21563-25384). It was codon optimised to improve expression in Spodoptera frugiperda (Sf9) insect
cells. The construct was modified at the S1/S2 cleavage site (RRAR to QQAQ [3Q]; see below) to
make it protease resistant. Two proline substitutions were inserted in the S2 fusion machinery
within the heptad repeat 1 domain (HR1; at residues K986 and V987 [2P]) to enhance S2 stability in
a prefusion conformation (Bangaru et al, 2020; Wrapp et al,, 2020). The double mutant 3Q-2P SARS-
CoV-2 rS transgene was cloned into the baculovirus® transfer vector. Recombinant baculovirus
constructs were then transfected into Sf9 insect cells.

NVX-CoV2373
s1 S2
$1/S2 cleavage site 2P mutation
682-QQAQ-685 K986P/VIBTP
ss mutation FP cT

| HR2 | TM

1273

/ : '\\ s2' c:taevage

WT: NSPRRARSVAS WT: SRLDKVEAEV
3Q: NSPQOAQSVAS 2P: SRLDPPEAEV

Figure 1.11. Full-length optimised spike protein construct (reproduced from Tian et al, 2021)

6 an insect enveloped virus; highly infectious to cultured insect cells and non-pathogenic to humans
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1.4. SARS-CoV-2 RS VACCINE ADJUVANT

Isolated and purified SARS-CoV-2 rS protein trimers were adjuvanted with the saponin-based
Matrix-M1 adjuvant. The Sponsor indicated (TRIM reference D20-3630324) that the adjuvant “is
derived from fractionated Quillaja saponins, phosphotidyl choline, and cholesterol formulated into

~40 nm cage-like structures. Quillaja saponins are extracted from the bark of the tree Quillaja
saponaria Molina, in a multi-step process before being mixed with cholesterol and phospholipids using a
proprietary method to create the Matrix particles. Matrix-M1 is formulated in phosphate buffered saline
(PBS) to create the bulk adjuvant.”

1.5. PRODUCT FORMULATION

SARS-CoV-2 rS (NVX-CoV2373) supplied as a preservative free liquid formulation for IM
administration. It is available as vials containing 10 doses of 0.5 mL/dose of vaccine. The vaccine
contains Matrix-M1 as adjuvant, and SARS-CoV-2 rS antigen (laboratory code BV2373); produced by
recombinant technology from Sf9 cells (see Section 1.3). Quantities of antigens, adjuvant and
excipients are outlined below in Table 1.11.

Table 1.11. Product formulation

Ingredient Function Cor(x;g:t;‘lit)ion
SARS-CoV-2 1S (NVX-CoV2373) Active ingredient 10 pg
Matrix-M1* Adjuvant 100 pg
Disodium hydrogen phosphate heptahydrate NA 3.386 mg
Sodium dihydrogen phosphate monohydrate NA 1.706 mg
Sodium chloride NA 17.532 mg
Polysorbate 80 Stabilizer 0.1 mg
Sodium hydroxide pH As required
Hydrochloric acid pH As required
Water for injection Solvent q.s.

* = Matrix-A and Matrix-C components are mixed to form Matrix-M1 adjuvant, just prior to mixing with DS. Matrix-M1 is a
novel excipient
NA = not available

1.6. MATRIX-M1 ADJUVANT

Martix-M1 adjuvant is a novel excipient, derived from fractionated Quillaja saponins,
phosphatidylcholine, and cholesterol formulated intoS47 liameter cage-like structures (TRIM

reference D20-3630324).

1.6.1. Saponins structure and Matrix-M1 adjuvant formulation

In its email to TGA names dated 14 January 2021 (TRIM reference D21-2056500) the Sponsor
provided the following information: “SARS-CoV-2 rS vaccine includes an adjuvant (Matrix-M1) which is
manufactured using fractionated Quillaja saponins derived from the tree Quillaja saponaria Molina.
The Fraction-A and Fraction-C saponins are produced from saponin raw material... The saponin
fractinns consist of the structurallv related sanonin<S4 7
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" TRIMreferences D21-2104584 and D22-5020448, respectively).

references D21-2104584 and D22-5020448, respectively).

04,’4.

Quillaic acid
S

SAPONIN Ry R: Rs R4 Rs
Fraction-A Rha/Xyl Rha/Glc/Glc60Ac Ac H/Glc H/Xyl/Api
Fraction-C Rha/Xyl H/Fatty acyl or Ac/Fatty acyl H H/Xyl/Api

Abbreviations: Ac=Acetyl, Ara = Arabinose, Fuc = Fucose, Gal = Galactose, GIcA = Glucuronic acid, H=Hydrogen,
Rha = Rhamnose, Xyl = Xylose, Api = Apiose

As indicated above, Fraction-A and Fraction-C “consist of a number of structurally related saponin
components”. The identification and characterisation of the saponin residues in Fraction-A and
Fraction-C was performed by LC/ESI-MS/MS. The study showed that “the fractions contain a few

major saponins and a number of minor saponins SAT

.~ AANapplication, TRIM reference D21-2104584).
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The Sponsor also indicated that “the purified Fraction A and Fraction C are then formulated to
Matrix-A and Matrix-C which are identified by individual company codes” 10-100-402 and 10-010-202,
respectively (AAN application, TRIM reference D21-2056500).

Matrix-A and Matrix-C are nanoparticles made of purified saponin fractions, cholesterol, and

phospholipid (TRIM references D20-3630324 & D20-3665265). The Sponsor spec1ﬁed that the drug

product (DP) i is formulated by mixing Matrix-A (85%) and Matrix-C
addi 65265).

There is no information on the amount of cholesterol and phospholipid in Matrix-M1. This will be
included after the submission of Module 3 data. Since both cholesterol and phospholipid are common
excipients in parenteral formulations, they are not considered to be of safety concern.

1.6.2. Saponins structure-activity relationship

According to the published literature, saponin-based adjuvants have been studied for use in the
development of new vaccines (Didierlaurent et al, 2014; Wilson et al,, 2012). They have been shown
to activate cytokine production (IFNs and ILs). Adjuvanticity of saponins is due to the presence of
different residues to the main triterpenoid (C30) structure (see Figure 1.22). Several published
papers have proven a direct relationship between the saponins structure and activity (for review see
Sharma et al,, 2020; Rajput et al, 2007). The presence of
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e aldehyde group plays a “role in maintaining the integrity and strength of Th1 response. Axial
aldehyde shifts the immune system toward the stimulation of humoral immune responses,
whereas equatorial aldehyde produces cell-mediated immune responses.” (Sharma et al.,, 2020)

e acyl groups enhance the activation of cytotoxic T lymphocytes (CTL). “Deacylation of
saponins... shows reduced antibody production and Th1 response compared to the acylated
saponin, suggesting that the acyl residues are important for the activation of CTL-mediated
immune response.” (Sharma et al,, 2020)

e sugar chains are involved in the initiation of the immune response and also have an
haemolytic effect (Sharma et al,, 2020). It has been demonstrated that “the balance between
these sapogenin [aglycone] (hydrophobic) and sugar chain (hydrophilic) properties is
important for maintaining the adjuvanticity of saponins.”

Saponin molecules can cause haemolysis of red blood cells; which is presumably due to their affinity
for cell membranes components such as cholesterol and phospholipids (for review see Lorent et al.,
2014). In their review, Sharma et al. (2020) indicated that the “hemolytic activity of the saponin
molecules is mainly due to the presence of saccharide side chain and the acyl residues in the aglycone”.
However, the haemolytic activity of saponins does not appear to be related with their adjuvanticity
(Sharma et al, 2020; Rajput et al, 2007). Ronnberg et al. (1995) demonstrated that complexing
Quillaja saponaria Molina saponin with cholesterol and phospholipid molecules to form a cage-like
structure adjuvant (ISCOM) reduced the haemolytic activity associated with saponins. Therefore, the
haemolytic activity of saponin contained in the proposed SARS-CoV-2 rS vaccine is not considered to
be a potential safety concern when complexed with cholesterol and phospholipids.

However, based on the above it is considered that the different saponins present in Matrix-M1
adjuvant can affect the DP pharmacokinetics, immunogenicity and safety. The data provided
in Module 4 is not sufficient to accurately establish the safety and/or efficacy of Matrix-M1
adjuvant in the DP. The Sponsor was requested to address items 1-4 below. A response to the S31
request (see below) was received on 31st May 2021.

1. Does the Sponsor have a strategy in place to monitor the relative amount of each saponin
component contained in Fraction-A/Matrix-A, Fraction-C/Matrix-C or Matrix M1?

The Sponsor specified that “a conservative approach for selection [of bark extract lots] is maintained,
choosing materials that are similar to those already used to avoid non-common elements.” (see Table 3-
2). The Sponsor indicated that Fraction-A and Fraction-C saponins are isolated from “Highly purified
lsjzi:rk extract from Quillaja saponaria Molina” by HLPC. ...

The purity of Fraction-A and Fraction-C saponins is tested by HPLC and batch release testing for
three batches of Fraction-A and Fraction-C demonstrated comparability.

It should be noted that the initial characterisation of saponin fractions demonstrated that Fraction-A
has poor to no adjuvanticity and its haemolytic potential is low; while Fraction-C has potent adjuvant
activity and medium haemolytic potential. Both fractions were shown to contain saponins with good
matrix-forming ability (see Table 4-1).
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2. Please provide composition details of each Matrix-M1 batch (including the concentration of each
saponin component) used in nonclinical and clinical studies.

The Sponsor indicated that the saponin content in Matrix-A and Matrix-C is characterised at the
Fraction-A and Fraction-C level. “The saponin components in the Fraction-A and Fraction-C materials
are governed by the fractionation process... The target composition of Matrix-A and Matrix-C in Matrix-
M1 is 85:15 (w:w [ratio 5.67]) as measured by the Fraction-A and Fraction-C concentrations,
respectively.”

3. Please provide information on any differences in the manufacture of Fraction-A/Matrix-A,
Fraction-C/Matrix-C and Matrix M1 batches used in the nonclinical studies and clinical studies
(including batches for marketing).

The Sponsor indicated that “There are no differences between the manufacture of Fraction-A/Matrix-A,
Fraction-C/Matrix-C, and Matrix-M1 batches used in the nonclinical studies and clinical studies in
relation to formulation or composition, nor is there any plan to change the formulation or composition
with respect to batches being manufactured for marketing.”

4. Please comment on the impact of saponin components variations in Matrix-M1 on the safety and
efficacy of Matrix-M1 and the vaccine.

The Sponsor pointed out that several batches of Matrix-M1 were used in in vivo primary
pharmacology studies and repeat-dose toxicity studies. All tested batches produced strong adjuvant-
related immune responses. The Sponsor indicated that no adjuvant-related changes in safety profile
was observed in these studies and that the adjuvant was overall well tolerated. Similarly, Matrix-M1
based vaccines “are generally well tolerated and have an acceptable safety profile” in clinical studies.
The Sponsor considers that because the “safety (reactogenicity) and immune responses have been
consistent across clinical trials ... which led to demonstration of vaccine efficacy of 89.7% in a Phase 3
trial ... Thus, the safety and efficacy obtained in nonclinical and clinical studies for SARS-CoV-2 rS with
Matrix-M1 adjuvant is expected to be representative of the minor variations in saponin components
(within specifications) that will be used in the commercial setting and no impact on the safety or
efficacy have been observed within this variation.”
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Conclusion:

The Nonclinical Evaluator notes that although the “purity of the fractions has been increased”, the
“diversity and content of the core fractions” has been maintained. Based on the Sponsor’s S31
response, it appears that the exact component content of Fraction-A and Fraction-C saponins will not
be determined. Initial characterisation of fractions of saponins showed that Fraction-A has poor to no
adjuvanticity with a low haemolytic potential, while Fraction-C has potent adjuvant activity and
medium haemolytic potential. The Nonclinical evaluator considers that the variation in the amount of
Matrix-C present in Matrix-M1 is more likely to impact the safety and efficacy of the adjuvanted
vaccine.

e variability in Matrix-C concentration in the DP is considered marginal
and major changes in Matrix-M1 safety and efficacy are not expected.

1.7. BATCHES USED IN MODULE 4 STUDIES

The tables below list the antigen (SARS-CoV-2 rS - BV2373) and Matrix-M1 adjuvant batches (Table
1.44 and Table 1.55) as well as Matrix-M1 formulation (Table 1.66) used in the nonclinical studies.
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e Sponsor indicated that in “study 2088-15176 (702-096)
2871-101 (co-formulated DP) and the amount of Matrix-A
analyzed (0.81 mg/mL) is in the DP and not M1-116" (non eCTD error and omission; TRIM reference
D22-5020448).
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The nonclinical studies were conducted with the drug substance produced at a small-scale (10 L);
which according to the Sponsorg47

However, it appears that
the manufacturing process as well as manufacturing sites have changed since completion of the
nonclinical studies. The DS/DP used in the nonclinical studies might not be comparable with the
product to be marketed in Australia. The Sponsor has been requested to comment on the following
questions:

1. Please provide information on differences between the batches (including antigen, final
formulation and adjuvant) used in nonclinical studies and commercial batches to be marketed in
Australia.

2. Are there nonclinical studies assessing the comparability of the nonclinical and commercial
batches? If not, please provide justifications for not conducting nonclinical comparability studies
between the manufacturing sites, including a discussion on the impact of any differences on
efficacy and safety of the vaccine.

Sponsor’s response to the above questions (received on 16 December 2021):

The response provided by the Sponsor (in a non-eCTD format) is not
considered to adequately address the questions above. s47

The Sponsor indicated that there was no difference in antigen, final
formulation, or adjuvant in the drug product batches used in non-clinical
studies conducted in Non-Human Primates (2020-08-702-094, 2020-11-702
099, and 702-111) compared to the batches used in clinical studies or the
batches proposed for commercial use in GMP (Good Manufacturing Practice)
facilities. The Sponsor noted that the drug substance produced at EBSI, FDBU
and SIIPL were shown to be comparable based on Module 3 data, and also
additional mouse immunogenicity studies comparing nonclinical and clinical
batches of drug substance and drug product. However, 6 immunogenicity
studies mentioned in the response could not be located in Module 4 of the
dossier. Therefore, additional 3 questions were communicated to the Sponso
(see below).

The Sponsor’s response to Questions 1-3 was received on 24t December 20

1. Several studies mentioned in the Sponsor’s S31 response cannot be located in Module 4. The
Sponsor is requested to provide these studies: mouse immunogenicity studies (2020-10-702-
100/107,2020-12-702-113, 2021-17-702-119, 2020-20-702-126, 2021-22-702-132 and 702-

157) and nonclinical study in non-human primate (702-111).
Sponsor’s response to Question 1:

The Sponsor submitted the reports for studies 2020-10-702-100/107, 2020-12-702-113, 2021-17-
702-119, 2020-20-702-126, and 2021-22-702-132 noted in the above response and indicated that
“Studies 702-157 and 702-111 are in the reporting phase and reports will be available in Q2 2022
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Nonclinical assessment of the Sponsor’s response to Question 1:

Studies 2020-10-702-100/107, 2020-12-702-113, 2021-17-702-119, 2020-20-702-126, and 2021-
22-702-132 have been evaluated in the present report (see Section 2.2.1).

2. Can the Sponsor provide a comparison between the manufacturing processes used to produce
the batches tested in the nonclinical studies and the manufacturing processes used to produce
the commercial batch(es) that will be released in Australia; in terms of DS (antigen, Matrix-M1)
and DP (vaccine)?

a. Inwhatare they similar?
b. Inwhat do they differ?

c. How can these differences affect safety and efficacy?
Sponsor’s response to Question 2:

The Sponsor indicated that the manufacturing process for producing the purified antigen “in the
Novavax Discovery laboratories for use in nonclinical studies was substantially similar to the process
used at SIIPL [Serum Institute of India Pvt. Ltd.] for the commercial lots”. Table 1.77 lists the
similarities and differences in DS and DP manufacturing processes for the batches used in the
nonclinical studies and the commercial batch(es) for release in Australia.

Antigen:

The Sponsor indicated that the differences in the antigen manufacturing process were represented in
one clinical batch (FDBU 2000 L). The Sponsor specified that efficacy was demonstrated in the
clinical studies conducted with this batch and no safety concerns were identified.

Matrix-M1:

The Sponsor stated that “the Matrix-M1 batches used in the nonclinical studies... were mixed from
Matrix-A and Matrix-C adjuvant components manufactured at the Novavax AB site in Uppsala, Sweden
(NVX-AB)s47

The Sponsor indicated that “A comprehensive analytical comparability package demonstrated
comparability across Matrix-A and Matrix-C batches manufactureas47

Vaccine:
The Sponsor notified that “BV2373 antigen lot Discovery 16Apr20 (produced by Novavax, Inc. at
laboratory scale)” and “The adjuvant lots (M1-108 and M1-111...)...s47 by Novavax

AB” used in two NHP nonclinical studies (Study 702-094 in cynomolgus macaques and Study
702-099 in rhesus macaques) “were also used in clinical studies”. “The DP processes used for both the
non-clinical lots and the commercial batches involve the use of DS and Matrix — formulated with a
buffer of 300mM Sodium Chloride, 25mM Sodium Phosphate, and 0.01% PS80, at a pH of 7.2. In
addition to the scale difference noted above, other differences in the DP process include:

o Use of pre-formulated Matrix-M1 for non-clinical lots and the use of separate Matrix A and
Matrix C fractions for commercial lots.

e PS80: Croda Highly Purified and/or Super Refined grade was used for non-clinical lots and NOF
will be used for commercial lots.
None of these changes are considered to be significant and will not affect safety or efficacy.”
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Nonclinical assessment of the Sponsor’s response to Question 2:

Based on the data provided by the Sponsor the manufacturing processes used to produce the antigen
(rS protein), adjuvant (Matrix-M1) and vaccine appear to have substantially changed throughout the
development of the DS and DP. The quality (Module 3) data for the DS and DP are currently under

evaluation




FOI 26-2651 - Document 2
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

s47

The Nonclinical Evaluator notes that Matrix-M1 batch M1-108 has been used in several clinical
studies. However, references to Matrix-M1 batch M1-111 could not be located in Module 2.5
(Table 2.5-2).

3. Have the commercial batch(es) that will be released in Australia been tested in nonclinical
studies?
a. Ifso, indicate in which studies and, if not already submitted to TGA, please provide
the studies.

b. If not, justify why nonclinical comparative studies have not been conducted.
Sponsor’s response to Question 3:

The Sponsor stated that considering “the robustness of the in vitro analytical assays and ethics
concerns”, no nonclinical in vivo studies were conducted with the commercial batches. Instead,
“comparability testing of SIIPL lots has been performed using 19 analytical assays and these lots have
been shown to be comparable to lots used in Phase 3 clinical studies”.

Nonclinical assessment of the Sponsor’s response to Question 3:

The accuracy and reliability of the analytical assays mentioned in the Sponsor’s response to
Question 3 and therefore the comparability between SIIPL, clinical and nonclinical batches solely
depend on the evaluation of the quality studies submitted (assuming the comparability
studies/analytical assays have been submitted in Module 3).

1.8. OVERSEAS REGULATORY STATUS

A similar application has been made in the EU, UK, Canada and New Zealand (all between January
and February 2021; EU application approved in December 2021).

1.9. SCOPE OF NONCLINICAL DATA

Module 4 comprised nonclinical studies with the clinical formulation. As a rolling submission,
interim nonclinical data have been provided. Finalised study reports are expected to be submitted
later. Up to 28 April 2021, most nonclinical data have been provided and reviewed in this evaluation
report, with only two long term immunogenicity studies and one tissue distribution study, which are
ongoing, to be provided in future submissions.

7 Albanese A., Tang P.S. and Chan W.C. (2012) The effect of nanoparticle size, shape, and surface chemistry on
biological systems. Annu. Rev. Biomed. Eng. 14: 1-16.

Dobrovolskaia M.A., Aggarwal P., Hall ].B. and McNeil S.E. (2008) Preclinical studies to understand nanoparticle
interaction with the immune system and its potential effects on nanoparticle biodistribution. Mol. Pharm. 5: 487-
495.

Niikura K., Matsunaga T., Suzuki T., Kobayashi S., Yamaguchi H., Orba Y. et al. (2013) Gold nanoparticles as a vaccine
platform: influence of size and shape on immunological responses in vitro and in vivo. ACS Nano 7: 3926-3938.

Sun Y.N., Wang C.D., Zhang X.M,, Ren L. and Tian X.H. (2011) Shape dependence of gold nanoparticles on in vivo
acute toxicological effects and biodistribution. ]. Nanosci. Nanotechnol. 11: 1210-1216.
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2.  PRIMARY PHARMACOLOGY

A summary of nonclinical in vitro and in vivo pharmacology program is shown in Table 2.11 and
Table 2.22, respectively. All animals were immunised via the proposed clinical route (IM).
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2.1.1.
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2.2. IMMUNOGENICITY

2.2.1. Mouse

S!Jldy 2020-‘01-702-089

Age: 8-10 weeks

65: sam‘rcwz  § full length protein with RRAR to QQAQ mutation
2. /-2 S full length protein with RRAR to QQAQ mutation + deletions in the hydrophobic fusion
pepude FPBOB—B 5)

TRBB SAES—COV‘Z:S.' mtemWiﬁt intactrecebmrbindmgiiummn

Route artdﬁequen IM ) doses [Daynandnaylﬂ
Immunityassessment. Day 13, 21 andzsgostnﬁﬁahmmunisat;on

* Time-dependent increase in anti-spike protein (referred to as anti-S) IgG titre was observed in animals immunised with
BV2365 and BV2369 + Matrix-M1 at all doses, but not with RBD (see Figures 1 & 3)

* Dose-dependent increase in anti-S IgG titre was observed on Day 28 in animals immunised with BV2365 and BV2369 +
Matrix-M1, but not RBD (see Figure 3)

¢ Immunisation with Matrix-M1 adjuvant further T anti-S IgG serum concentration (Day 28) by up to

—94- (LD BV2365) to 15.5-fold (HD BV2365) of. correspondmg group without ad]uvant

e Two injections with BV2365 + Matrix-M1 adjuvant were
required to induce hACE2 receptor binding inhibition (see
Figure 4)

e Immunisation with BV2369 or RBD + Matrix-M1 adjuvant

did not induce hACE2 receptor binding inhibition (see

Figure 4)

Conclusion:

® Vaccines adjuvanted with Matrix-M1 adjuvant were more
immunogenic than unadjuvanted vaccines in mice

® IM Matrix-M1 adjuvanted booster dose markedly increased
the vaccines immunogenicity in mice

* Only BV2365 (full length protein with RRAR to QQAQ
mutation without deletions in the hydrophobic fusion
peptide [AFP806-815]) induced antibodies inhibiting
hACE2 receptor binding
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Immunigr asaessmemz})ay 20 ané'zepostimﬂalimmmisaﬂon

* No clinical signs or local reactions were observed in in any treatment group

* 35-to 48-fold increase in anti-S IgG titre was observed following second immunisation for SARS-CoV-2 rS alone and
SARS-CoV-2 1S + Matrix-M1, respectively (Day 28 cf. Day 20; see Figure 1)

* Immunisation with SARS-CoV-2 rS +Matrix-M1 increased anti-S IgG titre by 53-fold on D20 and 72-fold on D28 cf.
immunisation with SARS-CoV-2 rS alone (see Figure 1)

* Increase in hACE2 receptor inhibiting antibody titre was observed with second immunisation (by up to 14-fold D28 cf.
D20 in the SARS-CoV-2 rS + Matrix-M1 group) and the presence of Matrix-M1 adjuvant (by up to 35-fold; SARS-CoV-2 1S +
Matrix-M1 ¢f SARS-CoV-2 rS alone on Day 28; see Figure 2) '

les p & F
without Matrix-M1. ngher levels of cybokines were noted in the SARS—CoV 2 1S +Matrix-M1 group Lf SARS CoV-2 rSalone
group (2x and 19x T in the number of IFN-y and IL-5 positive cells, respectively, and IFN-y+/IL-5+ ratio 1.45 and 0.14) —
indicating a predominant Th1 response in mice administered SARS-CoV-2 rS + Matrix-M1 cf. Th2 biased response in the
SARS-CoV-2 1S only group
» Intracellular cytokine staining (ICCS) and flow cytometry showed increases in the number of CD4+* and CD8* splenocytes
secreting Th1 cytokines (i.e,, IFN-y, TNF-q, and IL-2) in animals immunised with SARS-CoV-2 r$ + Matrix-M1 cf. SARS-CoV-
2 1S alone (by up to 15x, 26x and 16x, respectively) (see Table below)
* Immunisation with SARS-CoV-2 1S + Matrix-M1 induced the production of CD4* Th1 cytokines c¢f. CD4* Th2 cytokines
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e Matrix-M1 adjuvant resulted in sxgmﬁcantly hlgher percentages of antlgen-specxﬁc T follicular helper (’I‘fh) cells among
tly hig cifi al ell

® 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 was immunogenic in mice and induced anti-S and hACE2 receptor inhibiting
antibodies

® IM SARS-CoV-2 rS + Matrix-M1 booster dose markedly increased the immunogenic response in mice

* Highest anti-S and hACE2 receptor inhibiting antibody titres were observed on Day 28 post initial immunisation (7 days
following booster injection)

* Immunisation with SARS-CoV-2 r$ + Matrix-M1 induced an increase in the number of CD4+ and CD8* T-cells secreting
type 1 cytokines and an increase in IFN-y, TNF-q, and IL-2 release

® SARS-CoV-2 1S + Matrix-M1 predominantly induced a Th1 CD4* T-cell mediated immune response in mice

| Study 2020-13-20-304

Mouse (BALB/c; 2; n = 10/group) Age: 8-10 weeks
,I‘mmunisazwn‘pmwcot- -

5 pug Matrix-M1
fr 200 pg Alum (Androgel®, aluminium hydroxide wet gel)

¢ No clinical signs or changes in body weight
observed in any treatment group

* Anti-S IgG1 titres were detected in all treatment
groups at both time points (see Figure 1 left
panels)

o Anti-S IgG2a titres were only detected in all
animals immunised with SARS-CoV-2 rS + Matrix-
M1 at both time points (see Figure 1 right panels)

® Anti-S IgG2a were detected on D35 in 2/10 and
9/10 mice administered 1 and 10 pg SARS-CoV-
2 1S + Alum, respectively

* Immunisation with Matrix-M1 adjuvanted vaccine
induced a mixed Th1 (IgG2a)/Th2 (IgG1)
response; while the Alum adjuvanted vaccine
induced a Th2 (IgG1) driven immune response;
1gG1/1gG2a ratio for Matrix-M1 was markedly
lower than for Alum (Day 35 IgG1:1gG2a ratio 6
and 538 for HD + Matrix-M1 and HD + Alum,
respectively; see Table below)
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» hACE2 receptor inhibiting antibodies were detected in animals receiving Matrix-M1 and Alum adjuvanted vaccines. IgG
titres increased markedly after booster, with similar titres at 1 and 10 pg + Matrix-M1 (see Table below).
. Immunisaﬁon with Matrix-M1 adluvanted vaccines led to higher hACE2 receptor inhibiting antibody titres cf. Alum

o Significantly more IFN-y and IL-2 producing cells were observed in animals immunised with LD or HD + Matrix-M1
vaccine ¢f Alum adjuvanted vaccine or SARS-CoV-2 1S alone - by 4-53-fold in draining lymph nodes and 3-44-fold in the
spleen

e Marginally higher number of IL-4 producing cells were also noted in animals immunised with LD or HD + Matrix-M1
vaccine cf. Alum adjuvanted vaccine — by 4-10-fold in draining lymph nodes and up to 3-fold in the spleen

* In mice immunised with 10 pg or 1 pg SARS-CoV-2 rS + Matrix-M1, the ratio IFN-y/ IL-4 positive cells in the spleen was 2.9
and 2.1, respectively, indicating a Th1-biased response. For Alum-adjuvanted SARS-CoV-2 1S vaccine at 10 pug or
1 pg antigen dose, the ratio was 0.9 and 1.3 respectivel

Conclusion:
» Immunisation with 1 or 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 induced a mixed Th1 (IgG2a)/Th2 (IgG1) response —
predominantly a Th1 (INF-y & IL-2) biased immune response
® Mice immunised with SARS-CoV-2 rS + Matrix-M1 exhibited elevated hACE2 receptor inhibiting antibody titres
o Highest anti-S and hACE2 receptor inhibiting antibody titres were observed in animals immunised with 10 pg SARS-CoV-
2 1S + 5 pg Matrix-M1 on Day 35 post initial immunisation (14 days following booster injection)
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2.2.3. Rhesus macaque

smdy'zozo-aa-mz-iﬁ (inszrion vogor).

vAge. 4~6years oldﬂ- =

ost 20 immunisation), 32, 42 & 57 post initial immunisation (data for one
»fheoo trolgrou nd the 204 immunisation group)

» No treatment-related effects on body weight and body temperature were observed post-vaccination

* Some immunisation-related changes in haematology (platelets, white blood cells, lymphocytes, granulocytes, and
monocytes) and clinical chemistry (ALP, ALT, GGT, bile acid, total bilirubin, albumin, BUN, cholesterol and lipase)
parameters were observed

» Anti-S and anti-receptor binding domain (RBD) antibody titres increased in a time-dependent manner and peaked
2 weeks after the booster dose (Day 42). A decrease in antibody titres was observed on Day 57 cf. Day 42 - by 39% for
anti-S IgG titres and by 32% for anti-RBD IgG titres

¢ Immunophenotyping presented as % of live PBMCs
showed an increase in myeloid cells on Day 1 following
immunisation (see Figure 5), which decreased by day 14
while T cells increased

o The number of spike protein-specific B cells increased
with time up to Day 42 - by up to 3.8-fold ¢f Day 0. A
decrease in spike protein-specific B cells was observed on
Day 57 by 32% cf. Day 42. Levels on Day 57 were similar
Day 14, consistent with antibody titres. Plasmablasts were
increased by ~2-fold after the booster dose (see Table
below)

* Spike protein- and RBD-specific plasmablasts were
measured by ELISPOT following second immunisation
(Day 28 and 32). The number of spike protein- and RBD-
specific plasmablasts significantly increased between the
time points by 569- and 286-fold, respectively (from

0.28-0.57 to ~161/106 PBMC)

o CD4+ and CD8+ T-cells secreting cytokines were assessed on Day 28 and Day 42 from PBMC (see Figure 7). The immune
response triggered by 2 immunisations with SARS-CoV-2 rS + Matrix-M1 involved mainly three subsets of CD4* T cells; i.e.,
Th17 > Tfh > Thl (see Table below)

1 Maximum longevity in captivity = 40 years @

Rhesus macaque fact
sheet.pdf
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o IFN-y or IL-2, IL-13, IL-17a and IL-21 producing CD4* T cells were also detected in bronchoalveolar lavage (BAL) on
Day 42 (see Figure 7)

nc n:

® 5 g SARS-CoV-2 1S + 50 pg Matrix-M1 (IM) (proposed clinical dose) was immunogenic in rhesus macaques

 Highest anti-S and anti-RBD antibody titres were observed on Day 42 post initial immunisation (14 days following booster
injection)

* Anti-S and anti-RBD antibody titres peaked on day 42 and decreased on Day 57 post initial immunisation (29 days
following booster immunisation)

o Initial immunisation with 5 pg SARS-CoV-2 1S + 50 pg Matrix-M1 induced a transient increase in myeloid cells (24 h post-
vaccination) and T cells 2 weeks after immunisation

# Spike protein- and RBD-specific plasmablasts markedly increased following IM booster dose

* The immune response triggered by 2 immunisations with SARS-CoV-2 rS + Matrix-M1 involved mainly three subsets of
CD4+ T cells (Th17, Tfh and Th1)
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2.3. IMMUNOGENICITY AND PROTECTION STUDIES

2.3.1. Mouse

‘Study 2020-03-702-090

Age: 8-10 weeks

Immunogenicity:

® Anti-S IgG titres were higher in animals given
adjuvanted vaccines cf. unadjuvanted vaccines
at all doses and all time points - by 1.2-88-fold
for BV2373 (see Figure 2)

o Anti-S IgG titres increased following second
immunisation with adjuvanted vaccines (see
Table)

— Day 21 ¢f. Day 13: by 23- and 70-fold for LD
and HD BV2373 +Matrix-M1, respectively

— Day 28 ¢f. Day 13: by 55- and 132- for LD
and HD BV2373 +Matrix-M1, respectively

® Anti-S IgG titres were generally lower on Day
42 cf. Day 28 in most treatment groups

 Following second immunisation, animals given
HD vaccines had overall higher anti-S IgG titres
¢f. LD groups irrespective of the presence or
not of Matrix-M1 - by up to 7.9-fold for HD
BV2373 + Matrix-M1 ¢f. LD BV2373 + Matrix-
M1 on Day 21 (see Table and Figure 2)
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» hACE2 receptor inhibiting antibody titres were measured in adjuvanted treatment groups only. hACE2 receptor inhibiting
antibodies were not detected in animals given LD or HD BV2369 + Matrix-M1 irrespective of dose or time point

» Marked increase in hACE2 receptor inhibiting IgG titres was observed following booster administration in LD and HD
BV2365 and BV2373 +Matrix-M1. The highest titres were observed in HD BV2373 + Matrix-M1 group at all time points

* SARS-CoV-2 NAD titres (USA-WA1/2020 strain) were measured on Day 13 and 28 in animals given adjuvanted HD BV2365
and HD adjuvanted BV2373. Animals given one dose of HD BV2373 + Matrix-M1 vaccine (Day 13) had 4-fold higher virus
NAb titres cf. HD BV2365 + Matrix-M1 (1280 and 320, respectively)

« Virus NAb titres increased following second immunisation by 32- and 8-fold for HD BV2365 + Matrix-M1 and HD BV2373
+ Matrix-M1, respectively (Day 28 cf. Day 13)

» On Day 28, similar virus NADb titres were reached in both immunisation groups (10240 for both groups)

Protective efficacy - only mice given HD BV2365, HD BV2373 + Matrix-M1 and control were challenged:

* 2/6 and 1/6 mice given unadjuvanted and adjuvanted HD BV2365, respectively, died during SARS-CoV-2 challenge - not
considered treatment related

» Decreased body weight was observed in all groups up to day 3 post-challenge. On day 4 post-challenge, a slight increase in
body weight was observed in mice immunised with HD BV2365 Matrix-M1 and HD BV2373 + Matrix-M1; while body
weight continue to decrease in other groups (Figure 7; overlapping 95% confidence intervals between groups)

» No virus was detected in lungs of animals immunised with HD BV2365 + Matrix-M1 or HD BV2373 + Matrix-M1, while
virus was detected unadjuvanted and control groups (Figure 8)

Conclusion:

¢ 1 or 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 was immunogenic in mice (measured by anti-S, hACE2 receptor inhibiting IgG
and SARS-CoV-2-NAb titres)

« Similarly high anti-S and hACE2 receptor inhibiting antibody titres were observed in animals immunised with
10 pg SARS-CoV-2 rS + 15 pg Matrix-M1 on Day 28 and 42 post initial immunisation (18 & 28 days following booster
injection)

» Anti-S antibody titres peaked on day 28 (7 days after booster) and decreased on Day 42 post initial immunisation (21 days
following booster immunisation)

* hACE2 receptor inhibiting antibody titres plateaued from Day 21 to Day 42 post initial immunisation (i.e., 7-21 days
following booster injection)

¢ 10 ug SARS-CoV-2 rS + 5 pg Matrix-M1 provided some protection against SARS-CoV-2 infection (no viral load in lungs on
day 4 post-challenge)
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"Study 2020-04-702-092
Mouse (BAIB[&:‘Q-R 101group) Age: ~12 weeks

10 ;;gsmmv 215 +5 ngamx -M1 (1 or 2 doses)
SARS-CoV-2 1S Zdoses).

‘Sacrifice: Day 63

Immunogenicity:

¢ Single-dose immunisation groups (see Figures 1 & 3):
— Anti-S antibodies were not detected in animals given LD + Matrix-M1 at all time points
— Increase in anti-S antibody titre was time- and dose-dependent
— Anti-S antibodies were detected from Day 21 in mice given >MD2 + Matrix-M1 and on Day 28 in 2MD1 + Matrix-M1.
Highest titres were detected on Day 28 in HD + Matrix-M1 group
— hACEZ2 receptor inhibiting antibodies and virus NAb (using USA-WA1/2020) were only detected in the HD + Matrix-M1
immunisation group

— Increase in anti-S antlbody and hACEZ receptor inhiblting 1gG titres were overall time- and dose-dependent (similar at
MD2 and HD)— Following initial immunisation, anti-S and hACE2 receptor inhibiting antibody titres were only detected
in > MD2 + Matrix-M1 groups with highest titres observed in HD + Matrix-M1 (Day 13)
— After the second immunisation, anti-S and hACE?2 receptor inhibiting antibody titres were detected in all immunisation
groups (at all doses), with lower titres without Matrix-M1

- Highest anti-S titres were observed in MD2 or HD + Matrix-M1 group; T by ~450-fold Day 28 ¢f. Day 13 and T by up to
~7-fold ¢f MD1 + Matrix-M1 on Day 28

- Highest hACE2 receptor inhibiting IgG titres were observed in MD2 and HD +Matrix-M1 group; T by up to 74 and
56-fold on Day 21 & 28 (similar titres; see Table below) ¢f. Day 13

— Overall, hACE?2 receptor inhibiting antibody titres were as follow HD = MD2 > LD > MD1 (see Table below)
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— Virus NAb were detected on Day 21 following
two doses of adjuvanted and unadjuvanted
vaccines. Maximum titres (20,480) at doses
=MD1 + Matrix-M1 and were 8- and 3-fold higher
cf. SARS-CoV-2 rS alone and LD + Matrix-M1,
respectively (Figure 4)

Protective efficacy:

+ Single-dose immunisation groups:
— Decreased body weight was observed in all immunisation groups up to day 3 post-challenge

— From day 4 post-challenge, mice immunised with 2MD1 + Matrix-M1 showed body weight gain cf. control and LD +
Matrix-M1 groups

— Dose-dependent reduction in lung virus titre was observed 4 day post-challenge, with no viral load detected in HD +
Matrix-M1

— Lung histopathology showed similar inflammation scores (i.e., peribronchiolar, perivascular and overall lung
inflammation) between all immunisation groups and control on day 4 post-challenge. On day 7 post-challenge,
inflammation scores increased in all immunisation groups and control cf. day 4 post-challenge

Two doses immunisation groups (see Figures 6 & 7):

— Following challenge, decrease body weight was observed in SARS-CoV-2 rS alone and control groups

— Limited weight loss was observed in mice given =LD + Matrix-M1 cf. control (statistically significant) and SARS-CoV-
2 rS alone

— Low lung viral load was detected in LD and MD1 + Matrix-M1 and no viral load was detected in 2MD2 + Matrix-M1 cf.
control group (Figure 7)
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— Lower overall lung inflammation scores were observed in all animals immunised with =LD + Matrix-M1 on day 4 post-
challenge cf. control and SARS-CoV-2 1S alone. On Day 7 post-challenge, overall lung inflammation score, peribronchiolar,
perivascular inflammation scores were significantly lower in animals immunised with 2MD2 +Matrix-M1 cf control, SARS-
CoV-2 1S alone and LD +Matrix-M1 (mean overall inflammation scores: 4, 4.2, 4.4, 4.2, 2.8 & 2.4 in the vehicle, non-
adjuvanted 10 pg, and adjuvanted 0.01, 0.1, 1 and 10 pg, respectively, on day 7 in the two doses groups)

— At 4 days post-infection, unimmunised mice showed denuding of bronchial epithelium with marked thickening of the
alveolar septa surrounded by mixed inflammatory cells. Diffuse periarteriolar cuffing was present throughout the lung
consisting of neutrophils and macrophages, and at 7 days post infection, peribronchiolar inflammation and periarteriolar
cuffing was markedly increased. Lungs from SARS-CoV-2 rS-immunised animals had little or no epithelial cell sloughing or
infection within large and small bronchi at 4 and 7 days post infection. There was no evidence of exacerbated lung
inflammation in immunised animals

Conclusion:
e Two doses 0of =0.01 pg SARS-CoV-2 1S + Matrix-M1 (14 days apart) produced a stronger immune response cf.
corresponding single dose (measured by anti-S, hACE2 receptor inhibiting and virus NAD titres)
e Two IM 1 or 10 pug SARS-CoV-2 1S + 5 pg Matrix-M1 doses induced the strongest immune response in mice cf. other
immunisation groups (based on anti-S, hACE2 receptor inhibiting and virus NADb titres)
e 1 ug SARS-CoV-2 1S + 5 pug Matrix-M1 or 10 pg SARS-CoV-2 1S + 5 pug Matrix-M1 protected SARS-CoV-2-challenged mice
from body virus-related weight loss, lung viral load and lung inflammation

2.3.2. Hamster

Study 2020-07-702-093

Golden Syrian hamster (Mesocricetus auratus; $; n = 4/sex/group) Age: 6-9 weeks

Immunisation protocol:
— 1,10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 (2 doses)
— 10 pg SARS-CoV-2 1S +15 jig Matrix-M1 (1 dose)

Vehicle: 25 mM sodium phosphate, 300 mM sodium chloride, 0.01% polysorbate 80

Route and frequency: IM, 1 dose (Day 0) or 2 doses (Day 0 and Day 14)

Challenge (n = 4-8/group): 5.6 x 104 pfu of SARS-CoV-2 virus (Day 35; USA-WA1/2020; intranasal)
Immunity assessment: Day 14, 21 and 29 post initial immunisation

Sacrifice: Day 39 (n = 3-4), Day 49/50 (n=4-5)

s47

Immunogenicity (see Figure 1):

» Anti-S antibodies were detected from Day 14 in all
animal given adjuvanted vaccines (1 or 2 doses)

» Anti-S IgG titres increased following second

immunisation by 24- and 7-fold in LD + Matrix-M1 and

HD + Matrix-M1, respectively

Anti-S IgG titres were overall higher in animals

immunised with 2xHD + Matrix-M1 cf.

— 1xHD + Matrix-M1; by 5- and 3-fold on Day 21 and

Day 29, respectively

— 2xLD + Matrix+M1 at all time points - by 7-fold on

Day 14 and 2-fold in Day 21 and 29

» A decrease in anti-S antibody titres was observed on Day 29 ¢f. Day 21 in animals immunised with 2xLD + Matrix-M1 and

2xHD + Matrix-M1 (! by ~30%), but not in animals given 1xHD + Matrix-M1 (T by 16%)

hACE?2 receptor inhibiting antibody titres expression patterns were similar to anti-S IgG expression with

— higher titres in 2xHD + Matrix-M1 ¢f. 1xHD + Matrix-M1 - by 3.5-fold on Day 21 and Day 29

— higher titres in 2xHD + Matrix-M1 ¢f. 2xLD + Matrix-M1 - at all time points; by 1.7- and 1.4-fold on Day 21 and Day 29,

respectively

— increased titres following second immunisation — by 21- and 7-fold in 2xLD and 2xHD + Matrix-M1, respectively

— slight decrease in antibody titres on Day 29 ¢f Day 21 - all immunisation groups; by 21% in 2xHD + Matrix-M1

¢ Anti-S antibody titres and hACE2 receptor inhibiting titres were highly correlated (r=0.96, P<0.0001)

e Virus NAb (USA-WA1/2020 strain) were measured on Day 29 and were detected in all adjuvanted vaccine groups. Highest
titres were observed in 2xHD + Matrix-M1 (179,355) ¢f 2xLD + Matrix-M1 (26,001) and 1xHD + Matrix-M1 (14,914) by 7-
and 12-fold respectively
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Protective efficacy:

» Body weight decreased in all animals challenged with SARS-CoV-2. Some protection against virus-induced weight loss was
noted in all immunised groups cf. control group (see Figure 5)

» Activity levels were decreased in all animals challenged with SARS-CoV-2. From day 3 post-challenge animals of all
immunised groups diplayed similar increases in activity levels reaching baseline on day 6 post-challenge, while activity of
the control group remained low until day 5 (see Figure 6

and decreased thereafter. Lowest viral RNA levels were observed on day 14/15 post-challenge in immunised animals,
regardless of dose with levels in the control group being ~20-fold higher (see Figure A)

» Subgenomic SARS-CoV-2 RNA4, indicative of replicating virus, was also measured. On day 2 post-challenge, lower levels of
subgenomic SARS-CoV-2 RNA was observed in immunised animals regardless of dose by ~90% cf. control. On day 7 post-
challenge subgenomic SARS-CoV-2 RNA levels were below the level of detection in both booster groups and low in the one
dose group (see Figure B)

* Lung histopathological changes on day 4 post-challenge were more severe in control animals (i.e., alveolar oedema,
alveolar hyperplasia, alveolar mixed cell inflammation, mononuclear cell inflammation and presence of alveolar syncital
cells) cf SARS-CoV-2 rS +Matrix-M1 vaccinated animals (see Figure 9)

* On day 14/15 post challenge, increased alveolar macrophages was observed in all groups, while pleural fibrosis, alveolar
hyperplasia, perivascular mononuclear cell infiltrate, interstitial mononuclear cells, and presence of alveolar syncytial
cells was only observed in control group (see Figure 10)
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Conclusion:

e One dose of 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 or two doses of 1 or 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 (14 days
apart) were immunogenic in hamsters

» Two IM 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 doses (14 days apart) induced a stronger immune response in hamsters
(measured by anti-S, hACE2 receptor inhibiting and virus NAD titres) ¢f. other adjuvanted vaccine immunisation groups
¢ One dose of 10 pg SARS-CoV-2 rS + 15 pg Matrix-M1 or two doses of 1 or 10 g SARS-CoV-2 1S + 15 pg Matrix-M1

protected against virus-related body weight loss, decreased activity level, viral replication, and lung histopathological
changes in SARS-CoV-2 challenged hamsters cf. control

2.3.3. Cynomolgus macaque

8 smdy 2020-08-702-094

ularis; n = 2/sex/group) Age: 3-6 years oldx2

Vehicle: 25 mM sodium phosphate, 300 mM sodium
chloride, 0.01% polysorbate 80

Route and frequency: lM 1 dose (Day 0) or 2 doses (Day 0
and Day 21)

Challenge (n = 4/group): 1.1 x 10 pfu of SARS-CoV-2 virus
(Day 35; USA-WA1/2020; intranasal and intratracheal)

Imunity assessment: Day 21 and 33 post initial
immunisation

Sacriﬁce:ﬂag-&?i

* Immunogenicity (both anti-S and hACE2 receptor inhibiting titres) was higher in animals with the high Matrix-M1 dose
than with the low Matrix-M1 dose after primary or booster injections, regardless of SARS-CoV-2 rS dose
* Booster dose significantly increased anti-S and hACE2 receptor inhibiting titres

o Slightly higher anti-S titres for the high antigen dose cf. low antigen dose with 50 pg adjuvant, but similar hACE2 inhibiting
titres between the two groups

¢ Virus NAD titres were measured on Day 33 by CPE (Figure 3A) and PRNT (Figure 3B)
— Titres were overall higher in groups given 2 immunisations, regardless of SARS-CoV-2 rS and/or Matrix-M1 dose cf.
groups given a single dose of adjuvanted vaccine (see Figure 3)
— In animals given a sigle immunisation, NAD titres were higher in 50 pg Matrix-M1 (by ~6-fold cf. 25 pg Matrix-M1)

12 Maximum longevity in captivity = 30 years
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— Booster dose markedly increased NAD titres

(by up to 24-fold cf. single dose)

— In animals given 2 doses, NADb titres were highe

in 50 pg Matrix-M1 + 5 pg or 25 pg SARS-CoV-2 1S

¢f: 25 pg Matrix-M1 + 2.5 pg SARS-CoV-2 1S

— Similar Anti-S. hACE2 receptor inhibiting titres

and NAD titres were observed in animals given 2

doses of 5 pg or 25 pg SARS-CoV-2 1S (see Figure
e Anti-S, hACE2 receptor inhibiting titres and NAb

were highly correlated (r=0.95, p<0.0001)

e Clinical observations & gross pathology
— Clinical signs: none

— Body weight and body temperature: not affected by immunisation and/or viral challenge in control and all
immunisation groups

— Gross pathology: no test-related findings

— Haematology: transient changes in RBC, platelets, haematocrit & haemoglobin in control and all immunisation groups;
levels returned to baseline at the end of the study

— Local reaction: none

Lung histophatology showed eosinophils expanding the mucosa of bronchi, perivascular mononuclear infiltrates, and
mixed inflammation (macrophages and neutrophils) within alveoli in the control group. Groups receiving single or double
immunisations showed reduced histopathological changes cf. control group. Group 4 (two injections of 5 pg antigen +

50 pg adjuvant) exhibited minimal lesions with perivascular mononuclear infiltrates and no bronchial findings

Viral RNA and/or subgenomic RNA were measured in BAL (Day 2 and 4 post-challenge; see Figure 5) and nasal swabs
(day 1, 2, 4 and 7 post-challenge; see Figure 6)

— High levels of viral RNA and subgenomic RNA were detected in BAL from control group at all time points

— BAL viral RNA expression was significantly lower in all immunised groups cf. control on day 2 post-challenge. By Day 4
post-challenge, viral RNA was undetectable in all immunised groups except Group 2 (2.5 pg antigen + 25 pg adjuvant)

— BAL subgenomic viral RNA was very low to undetectable in all immunised groups from day 2 post-challenge cf. control
— Nasal swab viral load decreased in a time-dependent manner in all immunised groups. By day 7 post-challenge RNA
levels were very low to undetectable in all immunised groups

— Viral subgenomic RNA levels in nasal swabs were undetecteble in all immunised groups at all time points, but
increased in a time-dependent manner in control group
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* Two doses (21 days apart) of 25 pg SARS-CoV-2 1S + 50 pg Matrix-M1, 5 pg SARS-CoV-2 rS + 50 pg Matrix-M1 (proposed
clinical dose) or 2.5 pg SARS-CoV-2 1S + 25 pg Matrix-M1 were more immunogenic in cynomolgus macaques cf. single-
dose SARS-CoV-2 1S + Matrix-M1 (measured by anti-S, hACE2 receptor inhibiting and virus NADb titres)

¢ Overall, highest anti-S and hACE2 receptor inhibiting antibody titres were observed on Day 33 post initial immunisation
(12 days following booster injection), and high NAb were detected on Day 33

e Either 1 or 2 doses of SARS-CoV-2 rS + Matrix-M1 reduced viral load (RNA and subgenomic RNA)

2.3.4. Rhesus macaque

:ismdy 2020-11-702-099

Chaiinge (7_:‘&;‘ /group): 1.05 x 106 pﬁwfsm-ﬁn  virus (US: zwn/zozomm delivered as 5.25 x 105 pfuvia
intranasal route and 5.25 x 105 pfu via intratracheal route (Day 38)

Immunogenicity:

e Single-dose immunisation groups:
— Anti-S IgG titres were overall similar between single-dose immunisation groups and between Day 21 and 31/32 (see
Table below and Figure 1)

— hACE2 receptor inhibiting IgG titres not affected by time or SARS-CoV-2 rS dose, with trends similar to anti-S IgG titres.

Titres were similar between both dose groups (see Table below and Figure 2)
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» Two doses immunisation groups: _ _
— The booster dose significantly increased antibody titres; similar antibody titres at LD and HD (see Table below)
— Anti-S IgG titres increased by >21-fold after the booster dose, and hACE2 receptor inhibiting IgG titres by >18-fold (see

» Virus NAD titres (CPE, USA/WA-1/2020 strain) were markedly higher in groups given 2 immunisations cf. single
immunisation groups (see Table below), regardless of the dose (by >28-fold). No dose-related effect observed in groups
given 2 immunisations

» Anti-S IgG and IgA were measured in BAL and nasal wash on Day 31/32:
— Nasal wash contained more anti-S IgG and anti-S IgA ¢f. BAL (IgA were undetectable in BAL samples from animals given
only 1 immunisation)
— LD induced slightly higher anti-S IgG and IgA titres ¢f. HD (by >1.6- and >1.3-fold, respectively); regardless of the number
of immunisation
— 2 immunisations induced higher IgG and IgA titres ¢f. 1 immunisation (IgG: by >15- and >8-fold for LD and HD,
respectively and IgA: by >6- and >3-fold for LD and HD, respectively)
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Protective efficacy:
 Viral RNA and/or subgenomic RNA were measured in nasal wash (Figure 6), BAL (Figure 7) and nasal pharyngeal swabs

(Figure 8) on day 2, 4 and 7/8 post-challenge:
— On day 2 post-challenge, lowest viral RNA and subgenomic RNA levels were observed in 2xLD < 2xHD < 1xLD< 1xHD <
control in both nasal wash and BAL. Viral load pattern in nasal pharyngeal swabs was generally similar to nasal wash and

BAL
— On day 7 post-challenge, very low to undetectable levels of viral RNA and subgenomic RNA were observed in groups

given 2 immunisations (no dose-related effect observed). Viral RNA levels were up to 143- and 8533-fold higher in single
LD and HD immunisation groups, respectively cf. corresponding two immunisations groups
— Subgenomic RNA was below the limit of detection in the two dose immunisation groups

5 g SARS-CoV-2 S 25 4 SARS-CoV-2 15 5 g SARS-CoV-2 1S 25 i SARS-CoV-2 1S
o Pacens . A * {One Dosa) * [T Doses) * {Two Doses)

» Viral load was measured in the respiratory tract on Day 45/46
— Viral RNA or subgenomic RNA was undetectable on day 7 post-challenge in lung, trachea, or nasal cavity tissues from

animals given 2 immunisations, regardless of the dose. Viral RNA was detected in all control samples and some samples
from single immunisation groups

» Radiographic analysis 3 days post-challenge revealed minimal to mild pulmonary changes in both vaccinated and control
animals

e Lung, trachea, and nasal cavity tissue histopathology revealed very mild disease severity in vaccinated animals cf. mild
disease severity in control animals

Conclusion:

* One or 2 doses of 5 or 25 pug SARS-CoV-2 1S + 50 pg Matrix-M1 were immunogenic in rhesus macaque

o Two IM 5 pg SARS-CoV-2 1S + 50 pg Matrix-M1 doses (proposed clinical dose), 21 days apart, produced the strongest
immune response in rhesus macaque (measured by anti-S, hACE2 receptor inhibiting and virus NAD titres) cf single
immunisation

e Anti-S and hACE2 receptor inhibiting antibody titres were slightly higher in animals immunised with 5 pg SARS-CoV-2 1S +
50 pg Matrix-M1 than the higher antigen dose group on Day31/32 post initial immunisation (10/11 days following booster
injection), but NADb titres were similar in the two dose groups

® Two IM 5 pg SARS-CoV-2 1S + 50 pg Matrix-M1 doses (21 days apart) was more protective against SARS-CoV-2 infection
(measured by viral RNA and subgenomic RNA in respiratory tract samples)

® Post challenge disease was mild, with no clear difference in clinical observation, radiographic analysis, and histopathology
between immunised and placebo animals. There was no evidence of vaccine-enhanced disease
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3.  REPEAT-DOSE TOXICITY

A single study in NZW rabbit examining the toxicity of repeated doses of SARS-CoV-2 rS (NVX-
CoV2373) with the adjuvant, Matrix-M1 was submitted (Table 3.11). Since this submitted study did
not include an adjuvant only test group, additional supporting studies (in SD rats and NZW rabbits)
non-SARS-CoV-2 antigens and Matrix M1 were provided for evaluation of the toxicity for the
adjuvant, Matrix-M1. All the studies were GLP-compliant. Studies 37348 TSR, 161014 and 2088-
13549 are not evaluated due to the absence of test item concentrations details or the lack of adjuvant
only test groups.
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3.1. RABBIT - SARS-C0V-2 RS + MATRIX-M1

Strain: NZW Age: ~14.4-15.3 weeks old (male: 2.65-
~ 3.78 kg, female 2.88 - 3.46 kg)
Test article: SARS-CoV-2 1S + Matrix-M1

Study: NVX-702-091 (2088-20035) Route and frequency: 5x injections SC once weekly
Laboratory: Inotiv, Gaithersburg, MD, USA Dose: 50 pg SARS-CoV-2 1S + 50 pg Matrix-M1 on Days 1,8, 15,36
Date: 18 November 2020 Strength: 50 ug/0.5 mL
(First dose: 27 March 2020) Injection site: Right hind limb on day 1 and 15, left on day 8 and 36
GLP: Yes Group size: 5/sex (mam) +5/sex (interim) + 5 /sex (recovery)
Lot No.: BV2373 16Mar20 (SARS-CoV-2 1S - Group 1: control (sterile phosphate buffered saline)
antigen), M1-108 (Matrix-M1) - Group 2: 50 pg SARS-CoV-2 rS alone

- Group 3:50 ugSARs-Covz 1S +50 pg Matrix-M1
Duration: 5 weeks (+3 weeks recovery)
Necropsy: Interim - day 18; main - day 39; recovery - day 57

Mortality: none

Clinical signs: no treatment-related effects

Local tolerance: no treatment-related local reactions. Random incidences of erythema were observed, including in the
control group animals

Body weight gain: no treatment-related effects

Food consumption: no treatment-related effects

Body temperature: no treatment-related effects. Group 3 &' (main & recovery) had significantly elevated mean body
temperature on sampling day 1 following the first dose and interim &' 24 h after the 3rd dose. The effect was not
considered treatment-related as no such effect was seen in ¢ and the values were within the normal range.

Ophthalmology: no treatment-related effects

Haematology: no treatment-related effects

Serum chemistry:

o T globulin: ¢f. control group in & by 6 & 12% in Groups 2 & 3, respectively; in Group 3 < by 6%, returning to lower
levels during the recovery period. Higher levels than the changes in the main and recovery groups were observed in
the interim groups (in & by 20 & 16% in Groups 2 & 3, respectively; in Group 3 2 by 15%).

« 7T fibrinogen: ¢f. control group in & by 8 & 30% in Groups 2 & 3, respectively; in Group 3 2 by 19%, returning to lower
levels during the recovery period.

e T C-reactive protein: in & by 35 & 27% in Groups 2 & 3, respectively; in Group 3 @ by 32%, returning to lower levels
during the recovery period. Highly variable.
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Urinalysis: not performed

Organ weights (bodyweight relative): following treatment with SARS-CoV-2 1S + Matrix-M1, no treatment-related effects
were observed at necropsy on days 18 (interim), 39 (main) and 57 (recovery). Observed organ weight changes were
either random, not dose-dependent, not statistically significant or without macro or microscopic correlation.

Gross pathology: following treatment with SARS-CoV-2 1S + Matrix-M1, no treatment-related effects were observed at
necropsy on days 18 (interim), 39 (main) and 57 (recovery)

Histopathology: minimal to moderate subacute inflammation at the injection site was observed following treatment with
SARS-CoV-2 1S + Matrix-M1, with no obvious difference between the two treatment groups. Subacute inflammation was
characterised by mixed infiltrates of heterophils, macrophages and lymphocytes. Iliac lymph node of a small number of
animals (1< & 22 and 3d & 42 of Group 3 in the interim sacrifice for the left and right iliac lymph nodes, respectively,
and 2d & 49 and 3J & 42 of Group 3 in the main phase) were examined. Mild histiocytic heterophil infiltratein right
iliac lymph node was reported in only 12 (Group 3) of the interim sacrifice. No findings were reported in the iliac lymph
nodes in the main phase. In response to EMA’s questions, the Sponsor indicated that “Due to the extremely small size of
these lymph nodes, they are frequently collected as a fat pad adjacent to the iliac vessels and assumed to contain the node.
The nodes can be difficult to locate grossly and histologically; whereas in animals with lymphadenopathy (grossly
enlarged, reactive nodes) they are easily located and examined. In the animals from this study (702-091),
lymphadenopathy was not observed and subsequently the nodes were not easily located. In animals where they were
located, the nodes were histologically normal. Based on the normal appearance of the available nodes, as well as the
minimal to mild reactions observed at the injection site, it was the opinion of the pathologist that the missing nodes were
most likely normal and did not impact the overall interpretation of the study.” (D21-2575733). The EMA evaluator
accepted that the missing lymph nodes were most likely normal and any changes would be minimal. The TGA evaluator
concurs with the EMA's assessment.

No systemic toxicity was observed.
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Serology (by ELISA):

® SARS-CoV-2 rS vaccine induced a comparable immunogenic response in &'/ 2 rabbits
* Matrix-M1 adjuvant significantly increased the immunogenic response

¢ Anti-S IgG titres on Days 7, 14, 35 and 57 for all the groups are presented below

Toxicokinetics: not conducted

Conclusion: SARS-CoV-2 1S + Matrix-M1 was well tolerated in rabbits following 4 IM injections on Days 1, 8, 15 and 36.
Immunogenicity results indicated a 100% seroconversion, with Matrix-M1 adjuvant significantly enhancing the anti-S
IgG responses. Observed effects in the treatment groups (+ Matrix-M1) included elevated levels of fibrinogen,
C-reactive protein and globulin, which lowered during the recovery phase. Inflammation was observed at injection sites
which partially recovered during the recovery phase. The observed effects are considered to be consistent with
immune stimulation following administration of a vaccine.
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4. GENOTOXICITY

The submitted genotoxicity studies on Matrix-M1 included two non-GLP and two GLP-compliant

studies conducted at the same laboratory. The in vitro screening genotoxicity tests were negative for
Matrix-M1.

Table 4.11. Summary of genotoxicity studies on Matrix-

AG24HC.501028.BTL ey . :
(20#312) S. typhimurium strains TA98, TA100, TA1535,

TA1537; E. coli WP2 uvrA
BioReliance ‘ el : . . Yes: Positive controls
Corporation, gilate lﬁzorpour;ﬁon met_hod, duplicatfa plates; confirmed sensitivity of the
Rockville, MD, USA osphate-Buffered Saline (PBS) vehicle. assan
23 October 2020 Main study: 8 concentrations over the range :
Non-GLP 0.300-1000 pg/plate (all strains; £59)
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Main study:

e Matrix M1, 1 mg/mL (50 & 100 pg/mL [+S9,
4 h], 3 concentrations over the range 25-100
pg/mL [-S9, 24 h])

e Matrix M1, 4.4 mg/mL (4 & 7 concentrations
over the range 50-440 pg/mL (£S9, 4 hand
-S9, 24h, respectively)

Study details Test system & conditions Results Validity
Testitems:
e Matrix-M1 adjuvant, 1 mg/mL
(Batch M1-116)
e Matrix-M1 adjuvant, 4.4 mg/mL
(Batch LM1#08)
S. typhimurium strains TA98, TA100, TA1535,
TA1537; E. coli WP2 uvrA
AG24HC, Plate incorporation method; triplicate plates
AG46TB.502ICH.BTL | (main); Phosphate-Buffered Saline
(NVX 20316) (PBS) vehicle. Yes: highest concentration is
BioReliance Negative 4400 pg/plate.
gﬁ?k%?gcﬁb B Preliminary Toxicity Assay (to select dose) POSi?gsiconE‘;:s confirmed
P March, 202'1 e Matrix M1, 1 mg/mL (50 - 1000 pg/plate) SRV b fe J5y,
GLP e Matrix M1, 4.4 mg/mL (750 - 4400 pg/plate)
Main study:
e Matrix M1, 1 mg/mL (5 concentrations over
the range 100-1000 pg/plate - all strains;
+59)
e Matrix M1, 4.4 mg/mL (5 concentrations
over the range 750-4400 pg/plate - all
strains; +59)
Chromosomal aberrations in vitro
AG24HC.336ICH.BTL
(20#313) Chinese Hamster Ovary (CHO) cells Yes: high —
BioReliance Exposure times of 20 h (-S9) or 4 h (+59). $9: B R concenttion i3
Corporation, 1 donor (in duplicate); Nopaiiyes || At g
p &
Rockville, MD, USA 15 concentrations over the range 0.33- s SRR gD L
sensitivity of the assay.
23 October 2020 49 pg/mL (-S9) and 0.68-100 pg/mL (+S9)
ng
Non-GLP
Mammalian micronuclei in vitro
Test items:
e Matrix-M1 adjuvant, 1 mg/mL
(Batch M1-116)
» Matrix-M1 adjuvant, 4.4 mg/mL
(Batch LM1#08)
Chinese hamster ovary (CHO) cells; Exposure:
AG24HC, 4h (-/+59) and 24 h (-S9); duplicate cultures:
AG46TB.368ICH.BTL Phosphate-Buffered Saline (PBS) vehicle
(NVX 20317) Yes: highest concentration is
ELOR?;:SE?] Preliminary Toxicity Assay (to select dose) Negative 4490. ug/mL (10%).
5 rpol ; e Matrix M1, 1 mg/mL (1.25 - 100 pg/mL) Posxt_n_/e.conrrols confirmed
ockville, MD, USA _ sensitivity of the assay
10 March 2021 e Matrix M1, 4.4 mg/mL (50 - 440 pg/mL)
GLP
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5. REPRODUCTIVE AND DEVELOPMENTAL STUDIES

Non-GLP pilot study with SARS-CoV-2 rS + Matrix-M1 was conducted first to confirm the
immunogenicity of the intended dose and formulation in SD rats. A single GLP-compliant
reproductive and developmental study in SD rats was conducted with SARS-CoV-2 rS + Matrix-M1
and Matrix-M1 only, which is evaluated below. The Sponsor has stated that “no male fertility studies
are planned given no adverse observations in male reproductive organs were observed in the GLP
repeat-dose toxicology study” (Module 2.4, Nonclinical overview, Section 2.4.4.5, Pg. 32).

Table 5.11. Overview of reproductive and developmental toxicity studies with SARS-CoV-2 rS and Matrix-M1

Species Dose (1x)
St Study type (SARS-CoV-2 1S/ Frequency Study GLP
Matrix-M1)
Immunogenicity - Pilot 10/20 Once fortnightly (NVXZ;) (? 28; 95 61 SP?L oT) No
Rat Day 1 (27 before
(sD) Fertility (2)/Pre- 0/0.5/10.0/10 | cohabitation), Day 15 (13 2088-15175 o
/postnatal development 19:5110,0] days before cohabitation), (706-096) £
GD7,GD15

IM administration in all studies

5.1. IMMUNOGENICITY IN RATS

Species/Strain: Rat (SD) Age: ~8 weeks old

Test articles: SARS-CoV-2 1S, Matrix-M1

Route and frequency: 5x injections SC once weekly

Dose; 10 pg SARS-CoV-2 1S + 20 ug Matrix-M1 on Days 1 & 15,
IM injection

Dose volume: 0.1 mL

Strength: 214 pg/mL

Group size: 4/sex

Duration: 4 weeks

Study: 2088-15155 (NVX 702-096 PILOT)
Laboratory: Inotiv, Gaithersburg, MD, USA
Date: 9 September 2020 (First dose: May 2020)
GLP: No
Lot No.: BV2373 (SARS-CoV-21S)

M1-108 (Matrix-M1)

* There were no mortalities, clinical signs or effects on body weight gain (the only parameters examined). Serology: anti-
S IgG titres were determined by ELISA and are presented below. Higher titres were observed in ¢ cf. &

s47

Conclusion: SARS-CoV-2 rS + Matrix M1 was well tolerated and elicited an immune response in rats following 2 IM
injections on Days 1 and 15.

90



FOI 26-2651 - Document 2
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2




! FOI 26-2651 - Document 2
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) ‘Submission No. PM-2021-00623-1-2

6. LOCAL TOLERANCE

Separate local tolerance studies were not submitted. Local tolerance was evaluated in the repeat-
dose toxicity study with SARS-CoV-2 rS +100 pg/mL Matrix-M1 in rabbits and local tolerance of
Matrix-M1 was assessed in repeat-dose toxicity studies with other vaccines in animals treated with
the adjuvant, Matrix-M1 only (Section 3).
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SUMMARY

Biocelect Pvt Ltd has applied for provisional registration of a new vaccine, SARS-CoV-2 rS (NVX-
CoV2373) (NuvaxoviD®), a SARS-CoV-2 recombinant (r) spike (S) protein antigen (SARS-CoV-2
rS) with Matrix-M1 adjuvant. SARS-CoV-2 1S is proposed to be used for the prevention of mild,
moderate, and severe disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The proposed dosing regimen involves 2 doses (0.5 mL/dose) of SARS-CoV-2 rS (5 pg per
dose) with Matrix-M1 adjuvant (50 ug per dose) is given on Days 0 and 21 intramuscularly (IM).

The Sponsor has generally conducted adequate studies on pharmacology and toxicity of the
vaccine and its adjuvant Matrix-M1 (novel excipient containing purified saponins extracted from
Quillaja saponaria). All repeat-dose toxicity, genotoxicity and reproductive toxicity studies for the
vaccine and adjuvant were performed under GLP conditions. No pharmacokinetic studies were
conducted with the antigen or the adjuvant. One tissue distribution study with the adjuvant is
planned.

SARS-CoV-2 rS vaccine (i.e., SARS-CoV-2 rS antigen + Matrix-M1 adjuvant) was found to be
immunogenic in nonclinical studies in mice, rats, hamsters, rabbits and non-human primates
(NHP). SARS-CoV-2 rS vaccine induced both humoral (anti-S, hACE2 receptor binding blocking
and virus neutralising antibodies) and cellular immune (Th-1 biased) response in mice and NHP.

One or two boost immunisations ~10 months following primary immunisation with a different
SARS-CoV-2 S protein variant (SA B.1.351 + Matrix-M1), induced strong humoral and cellular
immune response against at least three SARS-CoV-2 S protein variants in baboons.

s47

The vaccine provided some protection from infection in mice, hamsters and primates when
challenged after two immunisation doses, based on viral RNA and subgenomic RNA load and lung
histopathology. The immunisation regimen in monkeys was identical to the proposed clinical
immunisation regimen (5 pg SARS-CoV-2 rS +50 pg Matrix-M1, 2 IM doses, 21 days apart).

Lung histopathological changes were less severe in challenged immunised primates compared to
challenged controls. Primates do not show SARS-CoV-2 infection-related clinical signs and
generally develop only mild lung pathology. There were no studies on protection of older animals
from SARS-CoV-2 infection. In vivo primary pharmacology studies were of short term; two long
term immunogenicity studies are still ongoing.

No enhanced lung pathology was evident in immunised, virus challenged animals. Findings in a
repeat-dose toxicity study with SARS-CoV-2 rS * Matrix-M1 by the IM route in rabbits showed
local reactions at the injection site and elevated serum levels of fibrinogen, C-Reactive protein
and globulin in plasma. While no effects on draining lymph node and spleen were observed in the
rabbit with SARS-CoV-2 rS + Matrix-M1, hyperplasia, plasmacytosis and heterophil infiltrates in
draining lymph node and/or spleen were observed in rats and rabbits treated with Matrix-M1
with or without an antigen. All the findings were related to immune response to the vaccine and
adjuvant and fully or partially reversible a few weeks after the last treatment. Both the SARS-
CoV-2 rS vaccine and the Matrix-M1 adjuvant alone were well tolerated.

Matrix-M1 was negative in two in vitro genotoxicity tests (Ames test and chromosomal
aberration test in Chinese Hamster Ovary cells). No in vivo genotoxicity study was performed.
This is considered acceptable as it was negative in in vitro assays, and the saponin fractions are
plant-derived and are approved food additives.
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¢ In a combined reproductive and developmental toxicity study with SARS-CoV-2 rS + Matrix-M1,
and Matrix-M1 alone female fertility, embryofetal development and postnatal development of
offspring were unaffected.

CONCLUSIONS AND RECOMMENDATION

e SARS-CoV-2 rS + Matrix-M1 elicited both humoral and cellular immune responses to the spike (S)
antigen in mice, hamsters and non-human primates and conferred some protection from SARS-
CoV-2 infection.

0 Primary pharmacology studies investigating the potential long-term immunity
following immunisation with SARS-CoV-2 rS + Matrix-M1 adjuvant vaccine in non-
human primates are still ongoing. In baboons, one or two boost immunisations
(21 days apart) - with a different SARS-CoV-2 antigen (beta variant) - 10 months
following primary immunisation induced rapid and strong immune response against
SARS-CoV-2 US-WA1, SA B1.351 and UK B.1.1.7 variants.

e Repeat-dose toxicity studies with the proposed vaccine in rabbits and Matrix-M1 in rats and
rabbits raised no safety issues. Treatment-related findings were limited to immune response-
related effects.

e SARS-CoV-2 rS + Matrix-M1 did not adversely affect female fertility, embryofetal development or
postnatal development in rats. Pregnancy category B1 is considered appropriate.

e Matrix-M1 was not genotoxic.

o All safety studies were conducted with Discovery or EBSI batches. While mouse immunogenicity
studies showed comparability between Discovery, SKBio, FDBU and EBSI batches, there are no
immunogenicity and safety studies to demonstrated comparability between the commercial
batches to be marketed in Australia and the nonclinical batches.

o There are no nonclinical objections to the provisional approval of this vaccine provided Module 3
data showed comparability between nonclinical and commercial batches and/or efficacy and
safety have been adequately demonstrated by clinical data for the commercial batches.

e The ongoing immunogenicity studies and planned tissue distribution study should be provided
for review once they are completed.

e The draft Product Information should be amended as directed on pages 17-19.
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ASSESSMENT

Biocelect Pty Ltd has applied for provisional registration of a new COVID-19 vaccine (also known as
NVX-CoV2373 or Novavax COVID-19 Vaccine) (Nuvaxovid®). The vaccine consists of a

recombinant (r) spike (S) protein of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2), referred to as SARS-CoV-2 1§, as the antigen and Matrix-M1 as the adjuvant. It is indicated for the
active immunisation for the prevention of mild, moderate, and severe disease caused by SARS-CoV-2
in adults 218 years of age. The proposed dosing regimen is 2 doses (0.5 mL/dose) of SARS-CoV-2 rS
(5 pg per dose) with Matrix-M1 adjuvant (50 ug per dose) given on Days 0 and 21 intramuscularly
(IM).

General comments

SARS-CoV-2 rS vaccine is an adjuvanted recombinant full-length SARS-CoV-2 spike glycoprotein
vaccine. This vaccine does not contain live virus.

Module 4 comprised of nonclinical studies with the clinical formulation and the adjuvant with other
vaccine antigens. Reports of all completed studies have been provided. Two immunogenicity studies
and one tissue distribution study are ongoing, and the absence of these studies do not preclude
provisional approval of the vaccine.

The adjuvant, Matrix-M1 consists of purified saponin fractions, cholesterol, and phospholipid and is a
new excipient. Since the saponin fractions were plant-derived, they consist of a number of
structurally related saponins and the amount of each saponin component may vary between batches.
The potential effect of the variation of each saponin component on Matrix-M1 safety and/or efficacy
has been addressed by the Sponsor. Overall, the variability in saponins in the purified saponin
fractions is not considered to considerably affect Matrix-M1 and the adjuvanted vaccine safety and
efficacy (see Section 1.6).

Pharmacology

SARS-CoV-2 is a single-stranded RNA-enveloped virus. Its surface is covered by a large number of
trimeric spike (SAR-CoV-2 S) glycoproteins (Figure 1A). SARS-CoV-2 S protein comprises two
functional subunits responsible for binding to host cell receptors (S1) and for fusion of virus and host
cell membranes (S2). Cleavage by furin-like proteases between S1 and S2 subunits has been shown
to be essential for the S-protein mediated cell-cell fusion and viral infectivity (Ord et al, 2020). The
proposed SARS-CoV-2 rS vaccine is constructed from the full-length, wild-type SARS-CoV-2 S, where
the S gene was modified by mutation of the furin cleavage site (Figure 1B) to make it resistant to
furin-like protease cleavage.

In prefusion state, SARS-CoV-2 S protein alternates between “open” and “close” conformations (Ke et
al, 2020; Figure 1C). When in the “open” conformation, SARS-CoV-2 S protein receptor-binding
domain (RBD) binds human angiotensin-converting enzyme 2 (hACE2) (Berger & Schaffitzel, 2020;
Ke et al, 2020). SARS-CoV-2 S protein RBD has been shown to be a target antigen for neutralising
antibodies (Yuan et al, 2020). In the proposed SARS-CoV-2 vaccine, two proline amino acid
substitutions were inserted within the heptapeptide repeat 1 (HR1) domain (B) to stabilise
SARS-CoV-2 S in a prefusion conformation; therefore, the proposed SARS-CoV-2 rS vaccine is
expected to optimise presentation of SARS-CoV-2 S protein RBD neutralising epitopes.
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Figure 1. SARS-CoV-2 S structure and the spike protein construct (reproduced from Ke et al,, 2020;

Tian etal, 2020 & 2021)
CH = central helix; CT = cytoplasmic tail; FP = fusion peptide; HR = heptapeptide repeat; NTD = N-terminus
domain; SD = subdomain; SS = signal sequence; TM = transmembrane domain

Primary pharmacology

Pharmacology studies were performed in mice (BALB/c), hamsters, baboons and macaques
(cynomolgus and rhesus). Inmunogenicity data was overall similar between laboratory species, i.e.,
high levels of anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibody titres and
positive cellular responses in immunised animals. Prime-boost vaccine regimen increased protection
against SARS-CoV-2 infection (shown by decreased viral load). Matrix-M1 adjuvant significantly
increased vaccine immunogenicity. A Th1-biased immune response was observed in mice, baboons
and macaques. No evidence of vaccine-elicited disease enhancement were observed in any of the
protection studies. There were no studies on protection in older animals from SARS-CoV-2 infection
or lon- term protection following immunisation. The proposed clinical dose SARS-CoV-2 rS (5 pg per
dose) with Matrix-M1 adjuvant (50 pg per dose), immunisation interval (Days 0 and 21) and route of
administration (IM) were studied in baboons and macaques.

Matrix-M1 mechanism of action

The adjuvant, Matrix-M1 is composed of Matrix-A (85%) and Matrix-C (15%), which are ~40 nm
nanoparticles of saponin Fraction-A and -C, respectively, extracted from the tree Quillaja saponaria
Molina, cholesterol and phospholipid.s47
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s47

Immunogenicity

SARS-CoV-2 rS + Matrix-M1 vaccine was found to be immunogenic in mice, rats, hamsters, rabbits,
and non-human primates (NHP - baboons, cynomolgus and rhesus macaques). The presence of
Matrix-M1 adjuvant in SARS-CoV-2 rS vaccine increased its immunogenic response in mice or
baboons cf. SARS-CoV-2 rS alone or vaccines + other adjuvant. A booster dose with Matrix-M1
adjuvant 21 days after the first dose markedly increased the humoral immune response (anti-S,
hACEZ2 receptor inhibiting and SARS-CoV-2 neutralising antibodies) in mice and NHP. There was high
correlation between anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibodies in
multiple animal species including NHP.

In mice, a single dose of SARS-CoV-2 rS (1 or 10 ug) + Matrix-M1 (5 pg) induced anti-S, hACE2
receptor inhibiting and virus-neutralising antibodies. A booster dose 2 or 3 weeks after the first dose
markedly increased antibody titres. An adjuvant was necessary to induce a robust immune response.
Very low antibody titres were detected in mice injected with one or two doses of SARS-CoV-2 rS
without an adjuvant. Antibodies induced in mice were of both IgG2a and IgG1 subtypes with IgG1
titres slightly higher than IgG2a, suggesting a Th2-biased immune response. However, the
IgG1/IgG2a ratio for Matrix-M1 was markedly lower than for aluminium hydroxide as the adjuvant (6
vs. 538 on day 35 at 10 pg SARS-CoV-2 rS), indicating that Maxtrix-M1 stimulates a significantly less
Th2 immune response than aluminium. In addition, mice immunised with 10 ug SARS-CoV-2 rS +

5 pg Matrix-M1 showed increased numbers of CD4+ and CD8+* T-cells secreting Th1 cytokines (INF-y
& IL-2) than Th2 cytokines (IL-4); the ratio of IFN-y/IL-4 positive cells in spleen was 2-3 cf. 0.9-1.3
for SARS-CoV-2 rS + aluminium and 0.85 for SARS-CoV-2 rS without adjuvant. Levels of [FN-y and IL-
2 were also higher in mice immunised with 10 ug SARS-CoV-2 rS + 5 pg Matrix-M1 cf. 1 pg SARS-CoV-
2 rS + 5 pg Matrix-M1. Altogether, this indicates that SARS-CoV-2 rS + Matrix-M1 induce
predominantly a Th1 driven immune response.
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Similar findings were observed in NHP. Baboons immunised at the proposed clinical dose (5 pg SARS-
CoV-2rS + 50 pg Matrix-M1) by the proposed clinical route IM produced stronger immune responses
(anti-S, hACE2 receptor inhibiting and SARS-CoV-2 neutralising antibodies) than 1 pg SARS-CoV-2 rS
+ 50 pg Matrix-M1, and similar responses to a higher antigen dose, 25 ug SARS-Cov-2 rS + 50 pg
Matrix-M1. Similarly, no increase in antibody titres were observed by increasing the antigen dose
from 5 pg to 25 pg in cynomolgus and rhesus macaques. Antibody titres peaked 1-2 weeks after the
booster dose given 3 or 4 weeks after the primary dose, and then gradually declined in both baboons
and rhesus macaques. Antibody titres decreased close to baseline levels at 6 months (baboon data).
Consistent with antibody titres, circulating spike protein specific memory B cells also peaked

2 weeks after the boost injection and then decreased by ~30% in 2 weeks (rhesus monkey data). A
booster immunisation also induced an increase in circulating spike protein specific plasmablast cells
(immature plasma cells). Similar to the humoral immune response, cellular immune responses (IL-2,
TNF-a and IFN-y positive T cells stimulated by SARS-CoV-2 rS) were dose-related at 1 and 5 pg
antigen and similar at 5 and 25 pg, and peaked 1-2 weeks after the booster dose before gradually
declined to low levels by day 182 (baboon data), although the number of IL-2, TNF-a and IFN-y
positive T cells remained above that in the vehicle control group. In both baboons and rhesus
macaques, the cellular response was Th1-biased (cf. Th2), based on IFN-y and IL-2 (as a Th1
response) and IL-13 or IL-4 (as a Th2 response) positive T cells. In baboons, a boost immunisation
with a different SARS-CoV-2 S protein variant (SA B.1.351 + Matrix-M1), ~10 months following
primary immunisation, induced strong humoral and cellular (Th1-biased) immune response against
SARS-CoV-2 US-WA1, SA B1.351 and UK B.1.1.7 variants.

Overall, immunisation with SARS-CoV-2 rS + Matrix-M1 induced both humoral and cellular immune
responses. The immune responses were Th1-biased. Two doses with a booster dose of 3-4 weeks
after the first dose and the antigen dose of 5 pg + 50 pg Matrix-M1 as the adjuvant appear to be the
optimal immunisation regimen. Increasing the antigen dose to 25 ug did not significantly increase
immune responses.s47

A single boost immunisation, 10 months following
primary immunisation induced strong and anamnestic antibody and cellular response.

SARS-CoV-2 rS + Matrix-M1 adjuvant also elicited immune responses in hamsters (anti-S, hACE2
receptor inhibiting and neutralising antibodies), rabbits (anti-S IgG) and rats (anti-S IgG) as
investigated in primary pharmacology protection studies, repeat-dose toxicity studies, reproductive
and developmental studies, respectively.

Immunogenicity comparison of drug substance (antigen) and drug product batches

Several SARS-CoV-2 1S drug substance (DS) and drug product (DP) produced by different
manufacturers (Novavax [Discovery], Emergent BioSolutions, FUJIFILM Diosynth Biotechnologies,
PAR Pharmaceuticals, and SK Bioscience), at different manufacturing scale with various purity and
particle size were tested to evaluate their immunogenic potential in mice. All animals were
immunised with two doses of SARS-CoV-2 rS + Matrix-M1 IM, 14 days apart (cf. 21 days apart for the
clinical immunisation regimen). The Matrix-M1 batches tested were manufactured bys47
The SARS-CoV-2 rSs47
and were mixed withg47

Overall, all batches tested induced an immunogenic response (measured by anti-S and hACE2
receptor inhibiting antibody titres up to 28 days post initial immunisation).s47
SARS-CoV-2s847
did not significantly affect the immunogenicity of the vaccine. However, it should be noted
that the following parameters/variables have not been tested:

e The long-term immunogenic response;
o The effect of SARS-CoV-2 rS batch variability on cell-mediated immune response;
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e The proposed clinical dose (5 pg) and dosing interval (3 weeks);
e Pharmacokinetic and safety profile of the vaccine particle size;
e Most importantly, commercial batches manufactured ats47

Protection against infection

SARS-CoV-2 rS + Matrix-M1 provided protection against SARS-CoV-2 challenge in mice (transiently
transfected with hACE2), hamsters and macaques (cynomolgus and rhesus) after two immunisation
doses.

In challenged mice immunised with a single dose ofs47

a dose-dependent reduction in lung virus titre was observed. No viral load
was detected in the lungs of animals immunised with the highest dose of adjuvanted vaccine.
However, pulmonary histopathological changes (increased lung inflammation) was visible in all
immunised groups, similar to the unimmunised group. In challenged mice immunised with two
doses of 0.01, 0.1, 1 or 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 (IM, 14 days apart), no viral load in
lungs was detected at 21 ug SARS-CoV-2 rS + 5 pg Matrix-M1. This was correlated with lower
pulmonary inflammation scores cf. lower doses or SARS-CoV-2 rS alone. These mice were also
protected from body weight loss observed in controls following SARS-CoV-2 challenge. The
unadjuvanted 10 pg SARS-CoV-2 rS§ provided limited protection based on body weight gain, viral
titres and lung pathology. There was no evidence of exacerbated lung inflammation in the immunised
animals.

In challenged hamsters immunised with one (10 ug SARS-CoV-2 rS + 15 pg Matrix-M1, IM) or two
doses (1 or 10 ug SARS-CoV-2 rS + 15 pg Matrix-M1, IM) of adjuvanted vaccine, viral RNA in oral
swabs was reduced in all immunised groups cf. the control group, regardless of the dosing regimen.
Subgenomic RNA levels (indicative of replicating virus) was not detected in animals given two
immunisation doses of the adjuvanted SARS-CoV-2 rS vaccine on day 7, while relatively higher levels
were detected in the control group. Immunised hamsters were also protected against body weight
loss and decreased activity, which were seen in the control group. Although still present, lung
histopathological changes were less severe in immunised animals cf. controls.

No clinical signs were observed in challenged, unimmunised cynomolgus macaques which is
consistent with other studies in SARS-CoV-2-infected NHP (Munoz-Fontela et al. 2020). Overall,
better protection against virus infection was observed in cynomolgus or rhesus macaques given 2
doses of the adjuvanted SARS-CoV-2 rS vaccine cf. single dose. While primates are not a good animal
model of severe COVID-19 disease in humans, they are susceptible to viral replication and develop
relatively mild lung pathology from SARS-CoV-2 infection. In macaques immunised with 5 or 25 pg
SARS-CoV-2 rS + 25 or 50 pg Matrix-M1 (2 doses, IM, 21 days apart), viral RNA and subgenomic RNA
levels were either not detected or at very low levels in bronchioalveolar lavages (BAL) and nasal
swabs =4 days post-challenge, while viral RNA and subgenomic RNA were detected in unvaccinated
animals. This was correlated with less severe pulmonary histopathological changes cf. controls.

Studies in primates were conducted with relatively young animals which might have contributed to
the absence of clinical signs and very mild histological pathology of lungs after virus challenge (Blair
etal, 2020; Johansen et al, 2020; Yu et al, 2020). Overall, the vaccine provided some protection in
mice, hamsters and primates from SARS-CoV-2 infection based on viral RNA and subgenomic RNA
load, and/or lung histopathological changes.

The predominant Th1-biased response observed in mice and primates suggests low risk of antibody-
dependent enhancement (ADE) and vaccine-associated enhanced respiratory disease (VAERD) (for
review see Munoz et al, 2021). In addition, no enhanced lung pathology was evident in immunised,
virus challenged animals.
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The pharmacology studies indicated that SARS-CoV-2 rS + Matrix-M1 induces humoral (measured by
anti-S IgG, hACE2 receptor inhibiting antibodies and virus-neutralising antibodies) and cellular
(characterised by a predominant CD4+ Th1 T-cell response) immune responses in mice and NHP. The
vaccine protected mice, hamsters and NHP from infection when challenged s47 days after
the 2nd vaccine dose, respectively. Only the vaccine doses given to primates were identical to the
proposed clinical dosing regimen. There were no studies on protection of older animals from SARS-
CoV-2 infection. Pharmacology studies on the duration of protection after immunisation are still
ongoing.s47

According to the EMA evaluation,
the rhesus macaque study will cover homologous protection against the WA-1 isolate as well as
heterologous protection against the antigenically divergent Brazilian isolate, and the baboon study
will include immunogenicity data following boosting with an updated immunogen based on the
South African virus variant. These studies will be reviewed once the study reports are available.

Is the vaccine effective against all variant SARS-CoV-2 viruses?

During the course of the pandemic, mutations have arisen in SARS-CoV-2 S protein that has become
dominant amongst viruses sequenced from patient samples. It should be noted that SARS-CoV-2 rS +
Matrix-M1 vaccine induced the production of wild-type virus neutralising antibodies. No nonclinical
data on the efficacy against SARS-CoV-2 variants were provided.

A published study showed that serum samples from recipients of NVX-CoV2373 neutralised the
B.1.1.7 variant, albeit at moderately reduced levels (~2-fold) (Shen et al, 2021).

Safety pharmacology

Limited safety pharmacology parameters e.g. body temperature were investigated in the repeat-dose
toxicity studies, in accordance with the WHO guideline on nonclinical evaluation of vaccines (2005)1.

Pharmacokinetics

No pharmacokinetic studies were conducted. No pharmacokinetic studies are generally required for
vaccine antigens in accordance with the WHO guideline on nonclinical evaluation of vaccines (2005).
However, tissue distribution of adjuvants may be of value as recommended by the WHO guidelines on
the nonclinical evaluation of vaccine adjuvants (2013)2 and EMA guideline on adjuvants in vaccines
for human use (2005)3.

Novavax is planning to conduct a biodistribution study in mice to evaluate the Matrix-M1 adjuvant,
which may be of value for further understanding the mode of action of the adjuvant and potential
target organs of toxicity. Results of this study will be provided when available (targeted for 4Q 2021)
and will be included as part of the future full marketing application.

Toxicity
Acute toxicity

No single-dose toxicity studies were performed with the SARS-CoV-2 rS and/or Matrix-M1 adjuvant.
This is acceptable, with relevant information on acute toxicity available from repeat-dose toxicity
studies instead, which are discussed below.

1 WHO guidelines on nonclinical evaluation of vaccines (2005)
2 WHO guidelines on the nonclinical evaluation of vaccine adjuvants (2013)

3 Guideline on adjuvants in vaccines for human use (2005)
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Repeat-dose toxicity

A 36-day GLP compliant repeat-dose toxicity study (Study 2088-20035) was conducted in rabbits
using the IM route of administration with the clinical candidate vaccine, SARS-CoV-2 rS * Matrix-M1.

The dosing interval is considered adequate given that high antibody titres were detected after
booster doses. Use of a single species (rabbits) is consistent with the relevant guidelines and
demonstration of good immunogenicity supports the use of this species as an appropriate animal
model for the toxicity study. Adequate number of animals were used in the study (10/sex/treatment

group with 5/sex sacrificed after 3 doses and 5/sex after 4 doses, plus 5/sex/group for recovery
observations).

As toxicokinetic data for the adjuvant were not obtained in the repeat-dose toxicity studies, animal
to human exposure comparisons have been made based on body surface area adjusted doses
(Table I). In the pivotal repeat-dose toxicity study in rabbits, Matrix-M1 (plus SARS-CoV-2 rS; no

adjuvant only group) wassA 7
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Major toxicities

In the repeat-dose toxicity study with IM injections of 50 ug SARS-CoV-2 rS (* 50 pg Matrix-M1),
treatment-related findings were limited to inflammation at the injection site with increased
subcutaneous (minimal to mild) cellular infiltration, minimal oedema/erythema and myofibre
degeneration. At the end of the 21-day recovery period, the inflammation changes partially
recovered. Overall, 3 IM injections of SARS-CoV-2 rS (* Matrix-M1) given 7 days apart were locally
and systemically well tolerated. Other treatment-related findings included elevated levels of
fibrinogen, C-reactive protein and globulin, which lowered during the recovery phase. No effects on
spleen and only mild effect on draining lymph nodes (like hyperplasia and inflammation, reported in
other studies with Matrix-M1 with or without an antigen) were observed in this study. Mild
histiocytic heterophil infiltrate of the right iliac lymph node was observed in only 1 female receiving
SARS-CoV-2 rS + Matrix-M1. Serology data demonstrated detection of specific antibodies, with the
Matrix-M1 adjuvant significantly enhancing the anti-S IgG response in rabbits.

Other studies including an adjuvant only treatment group demonstrated similar treatment-related
findings of acute inflammation (subcutaneous [minimal to mild] cellular infiltration), which fully or
partially reversed during the recovery period and elevated serum levels of fibrinogen, C-reactive
protein and globulin, which lowered during the recovery phase.s47

Genotoxicity

No genotoxicity studies were conducted for SARS-CoV-2 rS (antigen) or the vaccine formulation. This
is in line with relevant guidelines for vaccines.

Matrix-M1 as a novel adjuvant was tested in two non-GLP in vitro genotoxicity pilot-studies (the
Ames test and a chromosome aberration test in CHO cells) and two GLP-compliant in vitro
genotoxicity studies (the Ames test and a mammalian micronucleus test). The assays were
adequately validated and returned negative results.

No in vivo genotoxicity study was provided for the novel adjuvant, Matrix-M1. While the WHO
guidelines on the nonclinical evaluation of vaccine adjuvants recommend a standard battery of
genotoxicity studies for novel adjuvants that are new chemical entities?, the Sponsor has not planned
to conduct an in vivo genotoxicity study as Matrix-M1 adjuvant was non-mutagenic in the GLP in vitro
genotoxicity studies. The Sponsor indicated that both the EMA and FDA had agreed to the Sponsor’s
approach on genotoxicity testing of Matrix-M1, and also noted that Quillaja saponins are used as food
additives with an acceptable daily intake (ADI) of 1 mg/kg/day (JECFA, for semi-purified extract) or
3 mg/kg (EFSA)* However, there are no data on oral bioavailability of Quillaja saponins, and Quillaja
saponins are expected to have very low oral bioavailability based on studies with other saponins.
Nonetheless, the saponins in Matrix-M1 are plant-derived and Quillaja saponins have been used as a

4+ EFSA Panel on Food Additives and Flavourings. Re-evaluation of Quillaia extract (E999) as a food additive and
safety of the proposed extension of use. EFSA]. 2019 Mar 6; 17(3):e05622. doi.org/10.2903/j.efsa.2019.5622.

14



FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

food additive for decades. Based on all of the above, the absence of in vivo genotoxicity studies for
Matrix-M1 is considered acceptable.

Carcinogenicity

Carcinogenicity studies were not conducted. This is acceptable based on its duration of use. The
novel adjuvant, Matrix-M1 is not expected to be carcinogenic based on the low exposure, duration of
exposure, and the negative results in two in vitro genotoxicity assays.

Reproductive toxicity

As SARS-CoV-2 rS vaccine is proposed to be used for the active immunisation of individuals from the
age of 18 years, there is potential for administration of the vaccine to pregnant women.

A non-GLP pilot study with SARS-CoV-2 rS (10 pg) + Matrix-M1 (20 pg) was conducted first to
confirm the immunogenicity of the intended dose and formulation in SD rats. SARS-CoV-2 rS + Matrix

M1 was well tolerated and elicited an immune response in rats following 2 IM injections on Days 1
and 15.

A GLP-compliant, combined reproductive and developmental toxicity study with SARS-CoV-2 rS +
Matrix-M1, and Matrix-M1 alone in rats showed no test item-related adverse effects on female
fertility, and embryofetal and postnatal development. SARS-CoV-2 rS + Matrix M1 elicited an immune
response in rats following 4 IM injections. The rats were dosed 4x IM injections with 5 pg/dose (two
injections at 27 and 13 days before the start of mating, and two during gestation on GD7 and 15 for
littering group. The SARS-CoV-2 rS dose was 5 pg/dose (~20 pg/kg bodyweight), ~200 times the
clinical dose on a pg/kg basis (5 ug, equivalent to 0.1 pg/kg per dose for a 50 kg person). Matrix-M1
was administered at 10 pg/dose (~40 pg/kg, equivalent to 240 pg/m2 bodyweight), which was ~7
times the clinical dose on a pg/m?2 basis (50 pg, equivalent to 33 pg/m?2 per dose for a 50 kg person).
The study was adequately conducted in terms of dosing period and group size (50 female
rats/group) with 25 females for caesarean sectioning and 25 females/group allowed to litter and
raise pups until weaning prior to sacrifice and examination. The study did not evaluate effects on
male fertility. The Sponsor stated that “no male fertility studies are planned given no adverse
observations in male reproductive organs were observed in the GLP repeat-dose toxicology study”
(Module 2.4, Nonclinical overview, Section 2.4.4.5). This is acceptable given the absence of effects on
male reproductive organs in rats and rabbits receiving up to 4 doses of Matrix-M1-adjuvanted
vaccines or adjuvant alone, and the proposed vaccine would be administered to humans infrequently.
Based on the study, this vaccine is not consider to pose a risk for use in pregnant women.

Pregnancy classification

The Sponsor has proposed a pregnancy Category B1. The Pregnancy Category B1 is considered
appropriate for this product as the reproductive toxicity study in female rats revealed no adverse
effects on embryofetal development or postnatal development of offspring.

Local tolerance

No separate local tolerance studies were submitted. Local tolerance was assessed in the repeat dose
toxicity study with SARS-CoV-2 rS (NVX-CoV2373) and studies with Matrix-M1. Local reactions
observed in the repeat-dose toxicity studies performed with SARS-CoV-2 rS + Matrix-M1 or Matrix-
M1 in rats or rabbits were limited to minimal to mild inflammation at the injection sites, and
extending to the sciatic nerve and were fully or partially reversible (see Repeat-dose toxicity above).
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Adjuvant - Matrix-M1

Matrix-M1 adjuvant is derived from fractionated Quillaja saponins plus phosphatidylcholine, and
cholesterol formulated into ~40 nm cage-like structures. Matrix-M1 is a novel adjuvant, and
nonclinical toxicity study requirements for a new chemical entity (NCE) are applicable.

GLP-compliant repeat-dose toxicology studies in rats and rabbits with the Matrix-M1 adjuvant were
submitted, along with a combined reproductive and developmental toxicity study (with a Matrix-M1
only treatment group) and two in vitro genotoxicity studies. Toxicological effects of Matrix-M1 in the
submitted studies have been evaluated and discussed in the relevant sections above. Safety of the
novel adjuvant, Matrix-M1 has been adequately assessed in animal studies. The planned tissue
distribution study will provide further information on mechanisms of action and target tissues of
potential toxicity.

Paediatric use

SARS-CoV-2 rS (NVX-CoV2373) is not proposed for paediatric use and no specific studies in juvenile
animals were submitted.

Comments on the Nonclinical Safety Specification of the Risk Management Plan

Results and conclusions drawn from the nonclinical program for SASR-CoV-2 rS with Matrix-M1
adjuvant detailed in the Sponsor’s draft European Union Risk Management Plan (Part II: Module SII)
are in general concordance with those of the Nonclinical Evaluator.
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PRODUCT INFORMATION

The following comments refer to the draft Product Information document (1.3.1.2 NUVAXOVID
product information v0.4 - tracked 29 Dec 21; TRIM reference D21-3479674). Where changes are
suggested, text proposed to be inserted is underlined and text to be deleted is shown struck-through.

4.5 INTERACTIONS WITH OTHER MEDICINES AND OTHER FORMS OF INTERACTIONS

With no relevant nonclinical studies available, the proposed statement is considered to be acceptable
from a nonclinical perspective.

4.6 FERTILITY, PREGNANCY AND LACTATION
Effects on fertility

[t should be mentioned that the reproductive and developmental toxicity study in rats did not
evaluate effects on male fertility. Additionally, the relative exposure for Matrix-M1 adjuvant should be
corrected. The preferred Australian spelling of fetus should be used (the additional ‘0’ having no
etymological basiss). The following text is recommended:

“Animal studies do not indicate direct or indirect harmful effects with respect to reproductive
toxicity.

A developmental and reproductive toxicity study was performed in female rats administered
four intramuscular doses (2 prior to mating; 2 during gestation) of 5 micrograms SARS-CoV-
2 rS protein (approximately 200-fold excess relative to the human dose of 5 micrograms on
a weight-adjusted basis) with 10 micrograms Matrix-M adjuvant (approximately 407-fold
excess relative to the human dose of 50 micrograms on a weightbody surface-adjusted
basis). No vaccine-related adverse effects on female fertility, pregnancy/lactation, or
development of the embryo/feetus and offspring through post-natal Day 21 were observed.
The study did not evaluate effects on male fertility.”

Use in pregnancy

The sponsor proposes Pregnancy Category B1 and the following statement:

“Proposed pregnancy category - B1.
There is limited experience with use of NUVAXOVID in pregnant women.

Animal studies did not show vaccine related adverse effects on embryofetal development
(see Effects on fertility).

Administration of NUVAXOVID in pregnancy should only be considered when the potential
benefits outweigh any potential risks for the mother and foetus.”

The proposed Pregnancy Category B1 is considered appropriate for this product as no embryofetal
effects have been noted in a combined reproductive and development study in rats. The preferred
Australian spelling of fetus should be used. The statement regarding the proposed pregnancy

5 Macquarie Dictionary usage note: The etymology of this word is from a Latin form fetus. The spelling foetus,
probably based on false analogy with words such as oedema and oestrogen, was widely used, although health
authorities increasingly recommend the spellings fetus and fetal.
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category should be removed since it is already noted in the heading. The following changes are
recommended:

"Medﬁww-

There is limited experience with use of NUVAXOVID in pregnant women.

A combined fertility and developmental toxicity study in ratsAnimalstadies did not show

vaccine related adverse effects on embryofetal development (see Effects on fertility).

Administration of NUVAXOVID in pregnancy should only be considered when the potential
benefits outweigh any potential risks for the mother and feetus.”

Use in lactation

The proposed text is acceptable with a minor editorial change. The preferred Australian spelling of
fetus should be used. Thus:

“It is unknown whether NUVAXOVID is excreted in human milk.

Administration of NUVAXOVID in pregnancy should only be considered when the potential
benefits outweigh any potential risks for the mother and feetus.”

5.1 PHARMACODYNAMIC PROPERTIES

Mechanism of action

Statements on the mechanism of action are supported by nonclinical data. Minor editorial changes
are suggested. Thus:

“NUVAXOVID is composed of purified full-length SARS-CoV-2 recombinant spike (S) protein
that is stabilised in its prefusion conformation. The addition of the saponin-based Matrix-M
adjuvant facilitates activation of the cells of the innate immune system, which enhances the
magnitude of the S protein-specific immune response. The 2 vaccine components elicit B-

and T-cell immune responses to the S protein, including reutralizingneutralising antibodies,
which protect against COVID-19.”

5.3 PRECLINICAL SAFETY DATA

Statements regarding general and reproductive toxicity should be deleted from this section. Thus:

s47

Genotoxicity

Information on the genotoxicity assays conducted should be provided and “In vitro” should be
italicised. Thus:

“In=dtreln vitro genotoxicity studies including bacterial reverse mutation, chromosomal
| ions in Chi H \ (CHO) cell | I : lei in CHO cell

were conducted with the Matrix-M adjuvant. The adjuvant was shown to be non-genotoxic.”
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Carcinogenicity
The proposed statement noting the absence of carcinogenicity studies is considered acceptable.

“Carcinogenicity studies were not performed. The components of the vaccine are not
expected to have carcinogenic potential.”
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MAIN BODY OF REPORT

1. INTRODUCTION
1.1. BACKGROUND

Biocelect Pty Ltd has applied for provisional registration of a new COVID-19 vaccine (also known as
NVX-CoV2373 or Novavax COVID-19 Vaccine) (NUvAXovID®). The vaccine consists of a

recombinant (r) spike (S) protein of the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), referred to as SARS-CoV-2 1§, as the antigen and Matrix-M1 as the adjuvant. It is indicated for
the active immunisation for the prevention of mild, moderate, and severe disease caused by SARS-
CoV-2 in adults >18 years of age. The proposed dosing regimen is 2 doses (0.5 mL/dose) of SARS-
CoV-2 rS (5 pg per dose) with Matrix-M1 adjuvant (50 pg per dose) given on Days 0 and 21
intramuscularly (IM).

1.2. RELATED VACCINES

SARS-CoV-2 rS (NVX-CoV2373) vaccine is the first SARS-CoV-2 recombinant spike protein adjuvanted
vaccine to be proposed for registration in Australia. There are currently two other vaccines
registered for COVID-19, ChAdOx1-S COVID-19 Vaccine (CovID-19 VACCINE ASTRAZENECA®) and
BNT162b2 [mRNA] COVID-19 vaccine (COMIRNATY™).

1.3. RECOMBINANT SARS-C0V-2 SPIKE PROTEIN CONSTRUCT

SARS-CoV-2 recombinant (r) spike (S) protein (SARS-CoV-2 rS) vaccine is constructed from the full-
length, wild-type SARS-CoV-2 spike protein gene sequence (GenBank MN908947; nucleotides
21563-25384). It was codon optimised to improve expression in Spodoptera frugiperda (Sf9) insect
cells. The construct was modified at the S1/S2 cleavage site (RRAR to QQAQ [3Q]; see below) to
make it protease resistant. Two proline substitutions were inserted in the S2 fusion machinery
within the heptad repeat 1 domain (HR1; at residues K986 and V987 [2P]) to enhance S2 stability in
a prefusion conformation (Bangaru et al, 2020; Wrapp et al,, 2020). The double mutant 3Q-2P SARS-
CoV-2 rS transgene was cloned into the baculovirusé transfer vector. Recombinant baculovirus
constructs were then transfected into Sf9 insect cells.

NVX-CoV2373
S1 S2
$1/S2 cleavage site 2P mutation
682-QQAQ-685 K9B6P/VOBTP
SS mutation FP cT
10 ——§ 1273
S2' cleavage

T site
WT: NSPRRARSVAS WT: SRLDKVEAEV
3Q: NSPQQAQSVAS 2P: SRLDPPEAEV

Figure 1.1. Full-length optimised spike protein construct (reproduced from Tian et al, 2021)

6 an insect enveloped virus; highly infectious to cultured insect cells and non-pathogenic to humans
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1.4. SARS-CoV-2 RS VACCINE ADJUVANT

Isolated and purified SARS-CoV-2 rS protein trimers were adjuvanted with the saponin-based
Matrix-M1 adjuvant. The Sponsor indicated (TRIM reference D20-3630324) that the adjuvant “is
derived from fractionated Quillaja saponins, phosphotidyl choline, and cholesterol formulated into

~40 nm cage-like structures. Quillaja saponins are extracted from the bark of the tree Quillaja
saponaria Molina, in a multi-step process before being mixed with cholesterol and phospholipids using a
proprietary method to create the Matrix particles. Matrix-M1 is formulated in phosphate buffered saline
(PBS) to create the bulk adjuvant.”

1.5. PRODUCT FORMULATION

SARS-CoV-2 rS (NVX-CoV2373) supplied as a preservative free liquid formulation for IM
administration. It is available as vials containing 10 doses of 0.5 mL/dose of vaccine. The vaccine
contains Matrix-M1 as adjuvant, and SARS-CoV-2 rS antigen (laboratory code BV2373); produced by
recombinant technology from Sf9 cells (see Section 1.3). Quantities of antigens, adjuvant and
excipients are outlined below in Table 1.1.

Table 1.1. Product formulation

Ingredient Function Cor(n;z:t:‘:;‘t)ion
SARS-CoV-2 1S (NVX-CoV2373) Active ingredient 10 pg
Matrix-M1* Adjuvant 100 pg
Disodium hydrogen phosphate heptahydrate NA 3.386 mg
Sodium dihydrogen phosphate monohydrate NA 1.706 mg
Sodium chloride NA 17.532 mg
Polysorbate 80 Stabilizer 0.1 mg
Sodium hydroxide pH As required
Hydrochloric acid pH As required
Water for injection Solvent q.s.

* = Matrix-A and Matrix-C components are mixed to form Matrix-M1 adjuvant, just prior to mixing with DS. Matrix-M1 is a
novel excipient
NA = not available

1.6. MATRIX-M1 ADJUVANT

Martix-M1 adjuvant is a novel excipient, derived from fractionated Quillaja saponins,
phosphatidylcholine, and cholesterol formulated intog47 diameter cage-like structures (TRIM

reference D20-3630324).

1.6.1. Saponins structure and Matrix-M1 adjuvant formulation

In its email to TGA names dated 14 January 2021 (TRIM reference D21-2056500) the Sponsor
provided the following information: “SARS-CoV-2 rS vaccine includes an adjuvant (Matrix-M1) which is
manufactured using fractionated Quillaja saponins derived from the tree Quillaja saponaria Molina.
The Fraction-A and Fraction-C saponins are produced from saponin raw material... The saponin
fractions consist of the structurally related saponinss47

21



FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

Quillaic acid

GleA CHs
HO'
Ry~
o
HOH
OH
HO
Gal
,.
Acyl <
HOMLC ? 3,5-dihydroxy-6-methyloctanioc acid
e Re
[SAPONIN R1 R2 R3 R4 RS R6
Fraction-A Rha/Xyl H H H/Gle H/Xyl/Api-Xyl N/A
Fraction-C Rha/Xyl H/Acyl or H/Acyl H ApiiXyl H, Rha

Sugar abbreviations: Ara = Arabinose, Fuc = Fucose, Gal = Galactose, GlcA = Glucoronic acid, Rha = Rhamnose
Xyl = Xylose, Api = Apiose
N/A = not applicable

As indicated above, Fraction-A and Fraction-C “consist of a number of structurally related saponin
components”. The identification and characterisation of the saponin residues in Fraction-A and
Fraction-C was performed by LC/ESI-MS/MS. The study showed that “the fractions contain a few

major saponins and a number of minor saponinsSAT

. //=/U_UU'/\A\AN application, TRIM reference D21-2104584).
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The Sponsor also indicated that “the purified Fraction A and Fraction C are then formulated to
Matrix-A and Matrix-C which are identified by individual company codes” 10-100-402 and 10-010-202,
respectively (AAN application, TRIM reference D21-2056500).

Matrix-A and Matrix-C are nanoparticles made of purified saponin fractions, cholesterol, and
phospholipid (TRIM references D20-3630324 & D20-3665265). The Sponsor specified that the drug
product (DP) is formulated by mixing Matrix-A (85%) and Matrix-C (15%) into Matrix-M1 and

adding the antigen (TRIM reference D20-3665265).s47
|
-

There is no information on the amount of cholesterol and phospholipid in Matrix-M1. This will be
included after the submission of Module 3 data. Since both cholesterol and phospholipid are common
excipients in parenteral formulations, they are not considered to be of safety concern.

Saponins structure-activity relationship

According to the published literature, saponin-based adjuvants have been studied for use in the
development of new vaccines (Didierlaurent et al, 2014; Wilson et al,, 2012). They have been shown
to activate cytokine production (IFNs and ILs). Adjuvanticity of saponins is due to the presence of
different residues to the main triterpenoid (C30) structure (see Figure 1.2). Several published papers
have proven a direct relationship between the saponins structure and activity (for review see Sharma
etal, 2020; Rajput et al, 2007). The presence of
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e aldehyde group plays a “role in maintaining the integrity and strength of Th1 response. Axial
aldehyde shifts the immune system toward the stimulation of humoral immune responses,
whereas equatorial aldehyde produces cell-mediated immune responses.” (Sharma et al,, 2020)

e acyl groups enhance the activation of cytotoxic T lymphocytes (CTL). “Deacylation of
saponins... shows reduced antibody production and Th1 response compared to the acylated
saponin, suggesting that the acyl residues are important for the activation of CTL-mediated
immune response.” (Sharma et al.,, 2020)

e sugar chains are involved in the initiation of the immune response and also have an
haemolytic effect (Sharma et al,, 2020). It has been demonstrated that “the balance between
these sapogenin [aglycone] (hydrophobic) and sugar chain (hydrophilic) properties is
important for maintaining the adjuvanticity of saponins.”

Saponin molecules can cause haemolysis of red blood cells; which is presumably due to their affinity
for cell membranes components such as cholesterol and phospholipids (for review see Lorent et al,
2014). In their review, Sharma et al. (2020) indicated that the “hemolytic activity of the saponin
molecules is mainly due to the presence of saccharide side chain and the acyl residues in the aglycone”.
However, the haemolytic activity of saponins does not appear to be related with their adjuvanticity
(Sharma et al, 2020; Rajput et al, 2007). Ronnberg et al. (1995) demonstrated that complexing
Quillaja saponaria Molina saponin with cholesterol and phospholipid molecules to form a cage-like
structure adjuvant (ISCOM) reduced the haemolytic activity associated with saponins. Therefore, the
haemolytic activity of saponin contained in the proposed SARS-CoV-2 rS vaccine is not considered to
be a potential safety concern when complexed with cholesterol and phospholipids.

However, based on the above it is considered that the different saponins present in Matrix-M1
adjuvant can affect the DP pharmacokinetics, immunogenicity and safety. The data provided
in Module 4 is not sufficient to accurately establish the safety and/or efficacy of Matrix-M1
adjuvant in the DP. The Sponsor was requested to address items 1-4 below. A response to the S31
request (see below) was received on 31st May 2021.

1. Does the Sponsor have a strategy in place to monitor the relative amount of each saponin
component contained in Fraction-A/Matrix-A, Fraction-C/Matrix-C or Matrix M17?

The Sponsor specified that “a conservative approach for selection [of bark extract lots] is maintained,
choosing materials that are similar to those already used to avoid non-common elements.” (see Table 3-
2). The Sponsor indicated that Fraction-A and Fraction-C saponins are isolated from "Highly purified
bark extract from Quillaja saponaria Molina” by HLPC. ...

s47

The purity of Fraction-A and Fraction-C saponins is tested by HPLC and batch release testing for
three batches of Fraction-A and Fraction-C demonstrated comparability.

It should be noted that the initial characterisation of saponin fractions demonstrated that Fraction-A
has poor to no adjuvanticity and its haemolytic potential is low; while Fraction-C has potent adjuvant
activity and medium haemolytic potential. Both fractions were shown to contain saponins with good
matrix-forming ability (see Table 4-1).
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2. Please provide composition details of each Matrix-M1 batch (including the concentration of each
saponin component) used in nonclinical and clinical studies.

The Sponsor indicated that the saponin content in Matrix-A and Matrix-C is characterised at the
Fraction-A and Fraction-C level. “The saponin components in the Fraction-A and Fraction-C materials
are governed by the fractionation process... The target composition of Matrix-A and Matrix-C in Matrix-
M1 is 85:15 (w:w [ratio 5.67]) as measured by the Fraction-A and Fraction-C concentrations,
respectively.”

s47

3. Please provide information on any differences in the manufacture of Fraction-A/Matrix-A,
Fraction-C/Matrix-C and Matrix M1 batches used in the nonclinical studies and clinical studies
(including batches for marketing).

The Sponsor indicated that “There are no differences between the manufacture of Fraction-A/Matrix-4,
Fraction-C/Matrix-C, and Matrix-M1 batches used in the nonclinical studies and clinical studies in
relation to formulation or composition, nor is there any plan to change the formulation or composition
with respect to batches being manufactured for marketing.”

4. Please comment on the impact of saponin components variations in Matrix-M1 on the safety and
efficacy of Matrix-M1 and the vaccine.

The Sponsor pointed out that several batches of Matrix-M1 were used in in vivo primary
pharmacology studies and repeat-dose toxicity studies. All tested batches produced strong adjuvant-
related immune responses. The Sponsor indicated that no adjuvant-related changes in safety profile
was observed in these studies and that the adjuvant was overall well tolerated. Similarly, Matrix-M1
based vaccines “are generally well tolerated and have an acceptable safety profile” in clinical studies.
The Sponsor considers that because the “safety (reactogenicity) and immune responses have been
consistent across clinical trials ... which led to demonstration of vaccine efficacy of 89.7% in a Phase 3
trial ... Thus, the safety and efficacy obtained in nonclinical and clinical studies for SARS-CoV-2 rS with
Matrix-M1 adjuvant is expected to be representative of the minor variations in saponin components
(within specifications) that will be used in the commercial setting and no impact on the safety or
efficacy have been observed within this variation.”
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Conclusion:

The Nonclinical Evaluator notes that although the “purity of the fractions has been increased”, the
“diversity and content of the core fractions” has been maintained. Based on the Sponsor’s S31
response, it appears that the exact component content of Fraction-A and Fraction-C saponins will not
be determined. Initial characterisation of fractions of saponins showed that Fraction-A has poor to no
adjuvanticity with a low haemolytic potential, while Fraction-C has potent adjuvant activity and
medium haemolytic potential. The Nonclinical evaluator considers that the variation in the amount of
Matrix-C present in Matrix-M1 is more likely to impact the safety and efficacy of the adjuvanted
vaccine.

The variability in Matrix-C concentration in the DP is considered marginal
and major changes in Matrix-M1 safety and efficacy are not expected.

1.7. BATCHES USED IN MODULE 4 STUDIES

The tables below list the antigen (SARS-CoV-2 rS - BV2373) and Matrix-M1 adjuvant batches (Table
1.4 and Table 1.5) as well as Matrix-M1 formulation (Table 1.6) used in the nonclinical studies.
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The nonclinical studies were conducted with the drug substance produced at a small-scale (10 L);
which according to the Sponsorg47

However, it appears that
the manufacturing process as well as manufacturing sites have changed since completion of the
nonclinical studies. The DS/DP used in the nonclinical studies might not be comparable with the
product to be marketed in Australia. The Sponsor has been requested to comment on the following
questions:

1. Please provide information on differences between the batches (including antigen, final
formulation and adjuvant) used in nonclinical studies and commercial batches to be marketed in
Australia.

2. Are there nonclinical studies assessing the comparability of the nonclinical and commercial
batches? If not, please provide justifications for not conducting nonclinical comparability studies
between the manufacturing sites, including a discussion on the impact of any differences on
efficacy and safety of the vaccine.

Sponsor’s response to the above questions (received on 16 December 2021):

The response provided by the Sponsor (in a non-eCTD format) is not
considered to adequately address the questions above.

s47
The Sponsor indicated that there was no difference in antigen, final
formulation, or adjuvant in the drug product batches used in non-clinical
studies conducted in Non-Human Primates (2020-08-702-094, 2020-11-702-
099, and 702-111) compared to the batches used in clinical studies or the
batches proposed for commercial use in GMP (Good Manufacturing Practice)
facilities. The Sponsor noted that the drug substance produced at EBSI, FDBU
and SIIPL were shown to be comparable based on Module 3 data, and also
additional mouse immunogenicity studies comparing nonclinical and clinical
batches of drug substance and drug product. However, 6 immunogenicity
studies mentioned in the response could not be located in Module 4 of the
dossier. Therefore, additional 3 questions were communicated to the Sponsor
(see below).

The Sponsor’s response to Questions 1-3 was received on 24th December 2021.

1. Several studies mentioned in the Sponsor’s S31 response cannot be located in Module 4. The
Sponsor is requested to provide these studies: mouse immunogenicity studies (2020-10-702-
100/107,2020-12-702-113,2021-17-702-119, 2020-20-702-126, 2021-22-702-132 and 702-
157) and nonclinical study in non-human primate (702-111).

Sponsor’s response to Question 1:

The Sponsor submitted the reports for studies 2020-10-702-100/107, 2020-12-702-113, 2021-17-
702-119, 2020-20-702-126, and 2021-22-702-132 noted in the above response and indicated that
“Studies 702-157 and 702-111 are in the reporting phase and reports will be available in Q2 2022
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Nonclinical assessment of the Sponsor’s response to Question 1:

Studies 2020-10-702-100/107, 2020-12-702-113, 2021-17-702-119, 2020-20-702-126, and 2021-
22-702-132 have been evaluated in the present report (see Section 2.2.1).

2. Can the Sponsor provide a comparison between the manufacturing processes used to produce
the batches tested in the nonclinical studies and the manufacturing processes used to produce
the commercial batch(es) that will be released in Australia; in terms of DS (antigen, Matrix-M1)
and DP (vaccine)?

a. Inwhat are they similar?
b. In whatdo they differ?

c. How can these differences affect safety and efficacy?
Sponsor’s response to Question 2:

The Sponsor indicated that the manufacturing process for producing the purified antigen “in the
Novavax Discovery laboratories for use in nonclinical studies was substantially similar to the process
used at SIIPL [Serum Institute of India Pvt. Ltd.] for the commercial lots”. Table 1.7 lists the
similarities and differences in DS and DP manufacturing processes for the batches used in the
nonclinical studies and the commercial batch(es) for release in Australia.

Antigen:

The Sponsor indicated that the differences in the antigen manufacturing process were represented in
one clinical batch (FDBU 2000 L). The Sponsor specified that efficacy was demonstrated in the
clinical studies conducted with this batch and no safety concerns were identified.

Matrix-M1:

The Sponsor stated that “the Matrix-M1 batches used in the nonclinical studies... were mixed from
Matrix-A and Matrix-C adjuvant components manufactured at the Novavax AB site in Uppsala, Sweden
(NVX-AB)SAT

The Sponsor indicated that “A comprehensive analytical comparability package demonstrated
comparability across Matrix-A and Matrix-C batches manufactured S47

Vaccine:
The Sponsor notified that “BV2373 antigen lot Discovery 16Apr20 (produced by Novavax, Inc. at
laboratory scale)” and “The adjuvant lots (M1-108 and M1-111...)..847 by Novavax

AB” used in two NHP nonclinical studies (Study 702-094 in cynomolgus macaques and Study
702-099 in rhesus macaques) “were also used in clinical studies”. “The DP processes used for both the
non-clinical lots and the commercial batches involve the use of DS and Matrix - formulated with a
buffer of 300mM Sodium Chloride, 25mM Sodium Phosphate, and 0.01% PS80, at a pH of 7.2. In
addition to the scale difference noted above, other differences in the DP process include:
e Use of pre-formulated Matrix-M1 for non-clinical lots and the use of separate Matrix A and
Matrix C fractions for commercial lots.
e PS80: Croda Highly Purified and/or Super Refined grade was used for non-clinical lots and NOF
will be used for commercial lots.
None of these changes are considered to be significant and will not affect safety or efficacy.”
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Nonclinical assessment of the Sponsor’s response to Question 2:

Based on the data provided by the Sponsor the manufacturing processes used to produce the antigen
(rS protein), adjuvant (Matrix-M1) and vaccine appear to have substantially changed throughout the

development of the DS and DP. The quality (Module 3) data for the DS and DP are currently under
evaluation.
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s47

The Nonclinical Evaluator notes that Matrix-M1 batch M1-108 has been used in several clinical
studies. However, references to Matrix-M1 batch M1-111 could not be located in Module 2.5
(Table 2.5-2).

3. Have the commercial batch(es) that will be released in Australia been tested in nonclinical
studies?
a. Ifso, indicate in which studies and, if not already submitted to TGA, please provide
the studies.

b. If not, justify why nonclinical comparative studies have not been conducted.
Sponsor’s response to Question 3:

The Sponsor stated that considering “the robustness of the in vitro analytical assays and ethics
concerns”, no nonclinical in vivo studies were conducted with the commercial batches. Instead,
“comparability testing of SIIPL lots has been performed using 19 analytical assays and these lots have
been shown to be comparable to lots used in Phase 3 clinical studies”.

Nonclinical assessment of the Sponsor’s response to Question 3:

The accuracy and reliability of the analytical assays mentioned in the Sponsor’s response to
Question 3 and therefore the comparability between SIIPL, clinical and nonclinical batches solely
depend on the evaluation of the quality studies submitted (assuming the comparability
studies/analytical assays have been submitted in Module 3).

1.8. OVERSEAS REGULATORY STATUS

A similar application has been made in the EU, UK, Canada and New Zealand (all between January
and February 2021).

1.9. SCOPE OF NONCLINICAL DATA

Module 4 comprised nonclinical studies with the clinical formulation. As a rolling submission,
interim nonclinical data have been provided. Finalised study reports are expected to be submitted
later. Up to 28 April 2021, most nonclinical data have been provided and reviewed in this evaluation
report, with only two long term immunogenicity studies and one tissue distribution study, which are
ongoing, to be provided in future submissions.

7 Albanese A., Tang P.S. and Chan W.C. (2012) The effect of nanoparticle size, shape, and surface chemistry on
biological systems. Annu. Rev. Biomed. Eng. 14: 1-16.

Dobrovolskaia M.A., Aggarwal P., Hall ].B. and McNeil S.E. (2008) Preclinical studies to understand nanoparticle
interaction with the immune system and its potential effects on nanoparticle biodistribution. Mol. Pharm. 5: 487-
495,

Niikura K., Matsunaga T., Suzuki T., Kobayashi S., Yamaguchi H., Orba Y. et al. (2013) Gold nanoparticles as a vaccine
platform: influence of size and shape on immunological responses in vitro and in vivo. ACS Nano 7: 3926-3938.

Sun Y.N., Wang C.D., Zhang X.M,, Ren L. and Tian X.H. (2011) Shape dependence of gold nanoparticles on in vivo
acute toxicological effects and biodistribution. ]. Nanosci. Nanotechnol. 11: 1210-1216.
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2.  PRIMARY PHARMACOLOGY

A summary of nonclinical in vitro and in vivo pharmacology program is shown in Table 2.1 and Table
2.2, respectively. All animals were immunised via the proposed clinical route (IM).
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2.2. IMMUNOGENICITY

2.2.1. Mouse

Study 2020-01-702-089
Mouse (BALB/c; 2; n = 4-8/group) Age: 8-10 weeks
Immunisation protocol: 1, 10 pg test item + 5 pg Matrix-M1
Test items:
— BV2365: SARS-CoV-2 S full length protein with RRAR to QQAQ mutation
— BV2369: SARS-CoV-2 S full length protein with RRAR to QQAQ mutation + deletions in the hydrophobic fusion
peptide (AFP806-815)
— RBD: SARS-CoV-2 S protein with intact receptor binding domain
Vehicle: 25 mM sodium phosphate, 300 mM sodium chloride, 0.01% polysorbate 80
Route and frequency: IM, 2 doses (Day 0 and Day 14)
Immunity assessment: Day 13, 21 and 28 post initial immunisation

* Time-dependent increase in anti-spike protein (referred to as anti-S) IgG titre was observed in animals immunised with
BV2365 and BV2369 + Matrix-M1 at all doses, but not with RBD (see Figures 1 & 3)

* Dose-dependent increase in anti-S IgG titre was observed on Day 28 in animals immunised with BV2365 and BV2369 +
Matrix-M1, but not RBD (see Figure 3)

e Immunisation with Matrix-M1 adjuvant further T anti-S IgG serum concentration (Day 28) by up to

— 9.4- (LD BV2365) to 15.5-fold (HD BV2365) cf corresponding group without adjuvant

— 48- (LD BV2369) to 12-fold (HD BV2369) cf. corresponding group without adjuvant

» Two injections with BV2365 + Matrix-M1 adjuvant were
required to induce hACE2 receptor binding inhibition (see
Figure 4)

e Immunisation with BV2369 or RBD + Matrix-M1 adjuvant
did not induce hACE2 receptor binding inhibition (see

Figure 4)

Conclusion:

e Vaccines adjuvanted with Matrix-M1 adjuvant were more
immunogenic than unadjuvanted vaccines in mice

e IM Matrix-M1 adjuvanted booster dose markedly increased
the vaccines immunogenicity in mice

e Only BV2365 (full length protein with RRAR to QQAQ
mutation without deletions in the hydrophobic fusion
peptide [AFP806-815]) induced antibodies inhibiting
hACE2 receptor binding
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Study 2020-01-702-095

Mouse (BALB/c; 2; n = 3-6/group) Age: 7-9 weeks
Immunisation protocol: 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 or vehicle

Vehicle: 25 mM sodium phosphate, 300 mM sodium chloride, 0.01% polysorbate 80

Route and frequency: IM, 2 doses (Day 0 and Day 21)

Immunity assessment: Day 20 and 28 post initial immunisation

* No clinical signs or local reactions were observed in in any treatment group

® 35- to 48-fold increase in anti-S IgG titre was observed following second immunisation for SARS-CoV-2 rS alone and
SARS-CoV-2 1S + Matrix-M1, respectively (Day 28 cf. Day 20; see Figure 1)

e Immunisation with SARS-CoV-2 rS +Matrix-M1 increased anti-S IgG titre by 53-fold on D20 and 72-fold on D28 cf.
immunisation with SARS-CoV-2 rS alone (see Figure 1)

e Increase in hACE2 receptor inhibiting antibody titre was observed with second immunisation (by up to 14-fold D28 cf.
D20 in the SARS-CoV-2 S + Matrix-M1 group) and the presence of Matrix-M1 adjuvant (by up to 35-fold; SARS-CoV-2 1S +
Matrix-M1 ¢f. SARS-CoV-2 1S alone on Day 28; see Figure 2)

» Antigen-specific splenocytes producing IFN-y and IL-5 (by ELISPOT) was observed following immunisation with or
without Matrix-M1. Higher levels of cytokines were noted in the SARS-CoV-2 rS +Matrix-M1 group cf. SARS-CoV-2 rS alone
group (2x and 19x T in the number of IFN-y and IL-5 positive cells, respectively, and IFN-y+*/IL-5+ ratio 1.45 and 0.14) —
indicating a predominant Th1 response in mice administered SARS-CoV-2 rS + Matrix-M1 ¢f. Th2 biased response in the
SARS-CoV-2 1S only group

e Intracellular cytokine staining (ICCS) and flow cytometry showed increases in the number of CD4+ and CD8* splenocytes
secreting Th1 cytokines (i.e., IFN-y, TNF-q, and IL-2) in animals immunised with SARS-CoV-2 rS + Matrix-M1 cf. SARS-CoV-
2 rSalone (by up to 15%, 26x and 16x, respectively) (see Table below)

e Immunisation with SARS-CoV-2 rS + Matrix-M1 induced the production of CD4+ Th1 cytokines cf. CD4+ Th2 cytokines
(IFN-y:IL-4 ratio 3, ¢f. 0.85 for the group without adjuvant and 1.9 for the control group)
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e Matrix-M1 adjuvant resulted in significantly higher percentages of antigen-specific T follicular helper (Tfh) cells among
CD4+ T cells, and significantly higher percentages of specific germinal centre (GC) B cells (see figures below)

® 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 was immunogenic in mice and induced anti-S and hACE2 receptor inhibiting
antibodies

® IM SARS-CoV-2 1S + Matrix-M1 booster dose markedly increased the immunogenic response in mice

¢ Highest anti-S and hACE2 receptor inhibiting antibody titres were observed on Day 28 post initial immunisation (7 days
following booster injection)

e Immunisation with SARS-CoV-2 rS + Matrix-M1 induced an increase in the number of CD4+ and CD8+ T-cells secreting
type 1 cytokines and an increase in IFN-y, TNF-q, and IL-2 release

® SARS-CoV-2 1S + Matrix-M1 predominantly induced a Th1 CD4+* T-cell mediated immune response in mice

Study 2020-13-20-304

Mouse (BALB/c; 2; n = 10/group) Age: 8-10 weeks
Immunisation protocol:

— 1,10 pg SARS-CoV-2 1S + 5 pg Matrix-M1

— 1,10 pg SARS-CoV-2 1S + 200 pg Alum (Androgel®, aluminium hydroxide wet gel)

— 1,10 pg SARS-CoV-2 1S
Route and frequency: IM, 2 doses (Day 0 and Day 21)
Immunity assessment: Day 20 and 35 post initial immunisation

* No clinical signs or changes in body weight
observed in any treatment group

* Anti-S IgG1 titres were detected in all treatment
groups at both time points (see Figure 1 left
panels)

o Anti-S IgG2a titres were only detected in all
animals immunised with SARS-CoV-2 rS + Matrix-
M1 at both time points (see Figure 1 right panels)

e Anti-S IgG2a were detected on D35 in 2/10 and
9/10 mice administered 1 and 10 pg SARS-CoV-

2 1S + Alum, respectively

e Immunisation with Matrix-M1 adjuvanted vaccine
induced a mixed Th1 (IgG2a)/Th2 (IgG1)
response; while the Alum adjuvanted vaccine
induced a Th2 (IgG1) driven immune response;
1gG1/IgG2a ratio for Matrix-M1 was markedly
lower than for Alum (Day 35 IgG1:IgG2a ratio 6
and 538 for HD + Matrix-M1 and HD + Alum,
respectively; see Table below)
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* hACE2 receptor inhibiting antibodies were detected in animals receiving Matrix-M1 and Alum adjuvanted vaccines. IgG
titres increased markedly after booster, with similar titres at 1 and 10 pg + Matrix-M1 (see Table below).

. Immumsauon w1th Matrix-M1 ad]uvanted vaccines led to higher hACE2 receptor inhibiting antibody titres c¢f. Alum

vaccine cf Alum ad]uvanted vaccine or SARS CoV 218 alone by 4—53 fold in dralmng lymph nodes and 344 fold in the
spleen

e Marginally higher number of IL-4 producing cells were also noted in animals immunised with LD or HD + Matrix-M1
vaccine cf. Alum adjuvanted vaccine - by 4-10-fold in draining lymph nodes and up to 3-fold in the spleen

¢ In mice immunised with 10 pg or 1 pg SARS-CoV-2 rS + Matrix-M1, the ratio IFN-y/ IL-4 positive cells in the spleen was 2.9
and 2.1, respectively, indicating a Th1-biased response. For Alum-adjuvanted SARS-CoV-2 rS vaccine at 10 pg or
1 pg antigen dose, the ratio was 0.9 and 1.3 respectively

Conclusion:
e Immunisation with 1 or 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 induced a mixed Th1 (IgG2a)/Th2 (IgG1) response —
predominantly a Th1 (INF-y & IL-2) biased immune response
e Mice immunised with SARS-CoV-2 rS + Matrix-M1 exhibited elevated hACE2 receptor inhibiting antibody titres
o Highest anti-S and hACE2 receptor inhibiting antibody titres were observed in animals immunised with 10 pg SARS-CoV-
2 1S+ 5 pg Matrix-M1 on Day 35 post initial immunisation (14 days following booster injection)
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8 Probit Anaysis
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2.2.3. Rhesus macaque

Study 2020-13-702-115 (interim report)

Rhesus macaque (Macaca mulatta; n = 3/sex/group) Age: 4-6 years old1!

Immunisation protocol: 0 (no injections), 5 pg SARS-CoV-2 1S + 50 pg Matrix-M1 (proposed clinical dose) (2 groups, one for
challenge 1 year after immunisation and one for challenge 6 months after immunisation; challenge data not available)

Route and frequency: IM, 2 doses (Day 0 and Day 28 [for challenge one year after immunisation), or Day 189 and Day 217
[for challenge 6 months after immunisation- data not available])

Immunity assessment: Day 17, 28 (post 2rd immunisation), 32, 42 & 57 post initial immunisation (data for one
immunisation group only; no data for the control group and the 27d immunisation group)

SARS-CoV-2 challenge on Day 365 - data not available

* No treatment-related effects on body weight and body temperature were observed post-vaccination

* Some immunisation-related changes in haematology (platelets, white blood cells, lymphocytes, granulocytes, and
monocytes) and clinical chemistry (ALP, ALT, GGT, bile acid, total bilirubin, albumin, BUN, cholesterol and lipase)
parameters were observed

¢ Anti-S and anti-receptor binding domain (RBD) antibody titres increased in a time-dependent manner and peaked
2 weeks after the booster dose (Day 42). A decrease in antibody titres was observed on Day 57 ¢f. Day 42 - by 39% for
anti-S IgG titres and by 32% for anti-RBD IgG titres

e Immunophenotyping presented as % of live PBMCs
showed an increase in myeloid cells on Day 1 following
immunisation (see Figure 5), which decreased by day 14
while T cells increased

e The number of spike protein-specific B cells increased
with time up to Day 42 - by up to 3.8-fold ¢f Day 0. A
decrease in spike protein-specific B cells was observed on
Day 57 by 32% cf. Day 42. Levels on Day 57 were similar to
Day 14, consistent with antibody titres. Plasmablasts were
increased by ~2-fold after the booster dose (see Table
below)

 Spike protein- and RBD-specific plasmablasts were

measured by ELISPOT following second immunisation

(Day 28 and 32). The number of spike protein- and RBD-

specific plasmablasts significantly increased between the 2

time points by 569- and 286-fold, respectively (from

0.28-0.57 to ~161/106 PBMC

response triggered by 2 immunisations with SARS-CoV-2 rS + Matrix-M1 involved mainly three subsets of CD4* T cells; i.e.,
Th17 > Tfh > Th1 (see Table below)

11 Maximum longevity in captivity = 40 years [a
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» [FN-y or IL-2, IL-13, IL-17a and IL-21 producing CD4+ T cells were also detected in bronchoalveolar lavage (BAL) on
Day 42 (see Figure 7)

Lonclusion:

¢ 5 ng SARS-CoV-2 rS + 50 pg Matrix-M1 (IM) (proposed clinical dose) was immunogenic in rhesus macaques

» Highest anti-S and anti-RBD antibody titres were observed on Day 42 post initial immunisation (14 days following booster
injection)

» Anti-S and anti-RBD antibody titres peaked on day 42 and decreased on Day 57 post initial immunisation (29 days
following booster immunisation)

« [nitial immunisation with 5 pg SARS-CoV-2 rS + 50 pg Matrix-M1 induced a transient increase in myeloid cells (24 h post-
vaccination) and T cells 2 weeks after immunisation

«» Spike protein- and RBD-specific plasmablasts markedly increased following IM booster dose

* The immune response triggered by 2 immunisations with SARS-CoV-2 rS + Matrix-M1 involved mainly three subsets of
CD4+ T cells (Th17, Tth and Th1)
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2.3. IMMUNOGENICITY AND PROTECTION STUDIES

2.3.1. Mouse

Study 2020-03-702-090

Immunogenicity:

Age: 8-10 weeks

Test items - antigens:
— BV2365: SARS-CoV-2 S full length protein with RRAR to
QQAQ mutation

— BV2369: SARS-CoV-2 S full length protein with RRAR to
QQAQ mutation + deletions in the hydrophobic fusion peptide
(AFP806-815)

— BV2373: proposed antigen, SARS-CoV-2 S full length
protein with RRAR to QQAQ mutation 3Q mutation and 2P
substitution

Vehicle: 25 mM sodium phosphate, pH 7.2, 300 mM sodium
chloride, 0.01% polysorbate 80

Virus challenge: Mice were transduced with an adenovirus-
expressing hACE2 (Ad/hACE2) to render them permissive to
SARS-CoV-2 on Day 65, and challenged with live SARS-CoV-2
virus (USA-WA1/2020, intranasal 1.5 x 105 pfu) on Day 69

Route and frequency: IM, 2 doses (Day 0 and Day 14)

Immunity assessment: Day 13, 21, 28 and 42 post initial
immunisation

Anti-S IgG titres were higher in animals given
adjuvanted vaccines ¢f. unadjuvanted vaccine
at all doses and all time points - by 1.2-88-fol
for BV2373 (see Figure 2)
Anti-S IgG titres increased following second
immunisation with adjuvanted vaccines (see
Table)

— Day 21 c¢f Day 13: by 23- and 70-fold for L
and HD BV2373 +Matrix-M1, respectively

— Day 28 ¢f. Day 13: by 55- and 132- for LD
and HD BV2373 +Matrix-M1, respectively
Anti-S IgG titres were generally lower on Day
42 cf: Day 28 in most treatment groups

Following second immunisation, animals give
HD vaccines had overall higher anti-S IgG titre
¢f. LD groups irrespective of the presence or
not of Matrix-M1 - by up to 7.9-fold for HD
BV2373 + Matrix-M1 ¢f. LD BV2373 + Matrix-
M1 on Day 21 (see Table and Figure 2)
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* hACE2 receptor inhibiting antibody titres were measured in adjuvanted treatment groups only. hACE2 receptor inhibiting
antibodies were not detected in animals given LD or HD BV2369 + Matrix-M1 irrespective of dose or time point

» Marked increase in hACE2 receptor inhibiting IgG titres was observed following booster administration in LD and HD
BV2365 and BV2373 +Matrix-M1. The highest titres were observed in HD BV2373 + Matrix-M1 group at all time points
(see Figure 5)

* SARS-CoV-2 NAD titres (USA-WA1/2020 strain) were measured on Day 13 and 28 in animals given adjuvanted HD BV2365
and HD adjuvanted BV2373. Animals given one dose of HD BV2373 + Matrix-M1 vaccine (Day 13) had 4-fold higher virus
NAb titres cf. HD BV2365 + Matrix-M1 (1280 and 320, respectively)

« Virus NAb titres increased following second immunisation by 32- and 8-fold for HD BV2365 + Matrix-M1 and HD BV2373
+ Matrix-M1, respectively (Day 28 cf. Day 13)

» On Day 28, similar virus NADb titres were reached in both immunisation groups (10240 for both groups)

Protective efficacy - only mice given HD BV2365, HD BV2373 + Matrix-M1 and control were challenged:

* 2/6 and 1/6 mice given unadjuvanted and adjuvanted HD BV2365, respectively, died during SARS-CoV-2 challenge - not
considered treatment related

» Decreased body weight was observed in all groups up to day 3 post-challenge. On day 4 post-challenge, a slight increase in
body weight was observed in mice immunised with HD BV2365 Matrix-M1 and HD BV2373 + Matrix-M1; while body
weight continue to decrease in other groups (Figure 7; overlapping 95% confidence intervals between groups)

» No virus was detected in lungs of animals immunised with HD BV2365 + Matrix-M1 or HD BV2373 + Matrix-M1, while
virus was detected unadjuvanted and control groups (Figure 8)

Conclusion:

¢ 1 or 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 was immunogenic in mice (measured by anti-S, hACE2 receptor inhibiting IgG
and SARS-CoV-2-NAb titres)

« Similarly high anti-S and hACE2 receptor inhibiting antibody titres were observed in animals immunised with
10 pg SARS-CoV-2 rS + 15 pg Matrix-M1 on Day 28 and 42 post initial immunisation (18 & 28 days following booster
injection)

» Anti-S antibody titres peaked on day 28 (7 days after booster) and decreased on Day 42 post initial immunisation (21 days
following booster immunisation)

* hACE2 receptor inhibiting antibody titres plateaued from Day 21 to Day 42 post initial immunisation (i.e., 7-21 days
following booster injection)

¢ 10 ug SARS-CoV-2 rS + 5 pg Matrix-M1 provided some protection against SARS-CoV-2 infection (no viral load in lungs on
day 4 post-challenge)
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Study 2020-04-702-092

Mouse (BALB/c; ¢; n = 10/group) Age: ~12 weeks
Immunisation protocol:
—0.01,0.1,1, 10 pg SARS-CoV-2 rS + 5 pg Matrix-M1 (1 or 2 doses)
— 10 pg SARS-CoV-2 1S (2 doses)
Vehicle: 25 mM sodium phosphate, pH 7.2, 300 mM sodium chloride, 0.01% polysorbate 80
Route and frequency: IM, 1 dose (Day 14) or 2 doses (Day 0 and Day 14)
Challenge (n = 4-5/group): 1.5 x 105 pfu of SARS-CoV-2 USA-WA1/2020 virus (Day 56; intranasal) after Ad/CMVhACE2
transduction on day 52
Immunity assessment: Day 13, 21, 28 post initial immunisation
Sacrifice: Day 63

Immunogenicity:
e Single-dose immunisation groups (see Figures 1 & 3):
— Anti-S antibodies were not detected in animals given LD + Matrix-M1 at all time points
— Increase in anti-S antibody titre was time- and dose-dependent
— Anti-S antibodies were detected from Day 21 in mice given 2MD2 + Matrix-M1 and on Day 28 in 2MD1 + Matrix-M1.
Highest titres were detected on Day 28 in HD + Matrix-M1 group
— hACE2 receptor inhibiting antibodies and virus NAb (using USA-WA1/2020) were only detected in the HD + Matrix-M1
immunisation grou

Two doses immunisation groups (see Figures 2 & 3):
— Increase in anti-S antibody and hACE2 receptor inhibiting IgG titres were overall time- and dose-dependent (similar at
MD?2 and HD)— Following initial immunisation, anti-S and hACE2 receptor inhibiting antibody titres were only detected
in 2 MD2 + Matrix-M1 groups with highest titres observed in HD + Matrix-M1 (Day 13)
— After the second immunisation, anti-S and hACE2 receptor inhibiting antibody titres were detected in all immunisation
groups (at all doses), with lower titres without Matrix-M1

- Highest anti-S titres were observed in MD2 or HD + Matrix-M1 group; T by ~450-fold Day 28 cf. Day 13 and T by up to
~7-fold cf MD1 + Matrix-M1 on Day 28

- Highest hACE2 receptor inhibiting IgG titres were observed in MD2 and HD +Matrix-M1 group; T by up to 74 and
56-fold on Day 21 & 28 (similar titres; see Table below) cf. Day 13

- Overall, hACE2 receptor inhibiting antibody titres were as follow HD = MD2 > LD > MD1 (see Table below)
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— Virus NAb were detected on Day 21 following
two doses of adjuvanted and unadjuvanted
vaccines. Maximum titres (20,480) at doses
=MD1 + Matrix-M1 and were 8- and 3-fold higher
cf. SARS-CoV-2 rS alone and LD + Matrix-M1,
respectively (Figure 4)

Protective efficacy:

+ Single-dose immunisation groups:
— Decreased body weight was observed in all immunisation groups up to day 3 post-challenge

— From day 4 post-challenge, mice immunised with 2MD1 + Matrix-M1 showed body weight gain cf. control and LD +
Matrix-M1 groups

— Dose-dependent reduction in lung virus titre was observed 4 day post-challenge, with no viral load detected in HD +
Matrix-M1

— Lung histopathology showed similar inflammation scores (i.e., peribronchiolar, perivascular and overall lung
inflammation) between all immunisation groups and control on day 4 post-challenge. On day 7 post-challenge,
inflammation scores increased in all immunisation groups and control cf. day 4 post-challenge

Two doses immunisation groups (see Figures 6 & 7):

— Following challenge, decrease body weight was observed in SARS-CoV-2 rS alone and control groups

— Limited weight loss was observed in mice given =LD + Matrix-M1 cf. control (statistically significant) and SARS-CoV-
2 rSalone

— Low lung viral load was detected in LD and MD1 + Matrix-M1 and no viral load was detected in 2MD2 + Matrix-M1 cf.
control group (Figure 7)
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— Lower overall lung inflammation scores were observed in all animals immunised with >LD + Matrix-M1 on day 4 post-
challenge cf. control and SARS-CoV-2 1S alone. On Day 7 post-challenge, overall lung inflammation score, peribronchiolar,
perivascular inflammation scores were significantly lower in animals immunised with >MD2 +Matrix-M1 cf. control, SARS-
CoV-2 1S alone and LD +Matrix-M1 (mean overall inflammation scores: 4, 4.2, 4.4, 4.2, 2.8 & 2.4 in the vehicle, non-
adjuvanted 10 pg, and adjuvanted 0.01, 0.1, 1 and 10 pg, respectively, on day 7 in the two doses groups)

— At 4 days post-infection, unimmunised mice showed denuding of bronchial epithelium with marked thickening of the
alveolar septa surrounded by mixed inflammatory cells. Diffuse periarteriolar cuffing was present throughout the lung
consisting of neutrophils and macrophages, and at 7 days post infection, peribronchiolar inflammation and periarteriolar
cuffing was markedly increased. Lungs from SARS-CoV-2 rS-immunised animals had little or no epithelial cell sloughing or
infection within large and small bronchi at 4 and 7 days post infection. There was no evidence of exacerbated lung
inflammation in immunised animals

Conclusion:
e Two doses of 20.01 pg SARS-CoV-2 rS + Matrix-M1 (14 days apart) produced a stronger immune response cf.
corresponding single dose (measured by anti-S, hACE2 receptor inhibiting and virus NAD titres)
e Two IM 1 or 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 doses induced the strongest immune response in mice cf. other
immunisation groups (based on anti-S, hACE2 receptor inhibiting and virus NADb titres)
® 1 pg SARS-CoV-2 1S + 5 pg Matrix-M1 or 10 pg SARS-CoV-2 1S + 5 pg Matrix-M1 protected SARS-CoV-2-challenged mice
from body virus-related weight loss, lung viral load and lung inflammation

2.3.2. Hamster

Study 2020-07-702-093

Golden Syrian hamster (Mesocricetus auratus; 2; n = 4/sex/group) Age: 6-9 weeks

Immunisation protocol:
— 1,10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 (2 doses)
— 10 pg SARS-CoV-2 1S +15 pg Matrix-M1 (1 dose)

Vehicle: 25 mM sodium phosphate, 300 mM sodium chloride, 0.01% polysorbate 80

Route and frequency: IM, 1 dose (Day 0) or 2 doses (Day 0 and Day 14)

Challenge (n = 4-8/group): 5.6 x 104 pfu of SARS-CoV-2 virus (Day 35; USA-WA1/2020; intranasal)
Immunity assessment: Day 14, 21 and 29 post initial immunisation

Sacrifice: Day 39 (n = 3-4), Day 49/50 (n = 4-5)

s47

Immunogenicity (see Figure 1):

o Anti-S antibodies were detected from Day 14 in all
animal given adjuvanted vaccines (1 or 2 doses)

* Anti-S IgG titres increased following second
immunisation by 24- and 7-fold in LD + Matrix-M1 and
HD + Matrix-M1, respectively

* Anti-S IgG titres were overall higher in animals
immunised with 2xHD + Matrix-M1 cf.

— 1xHD + Matrix-M1; by 5- and 3-fold on Day 21 and
Day 29, respectively

— 2xLD + Matrix+M1 at all time points - by 7-fold on
Day 14 and 2-fold in Day 21 and 29

o A decrease in anti-S antibody titres was observed on Day 29 ¢f. Day 21 in animals immunised with 2xLD + Matrix-M1 and

2xHD + Matrix-M1 (! by ~30%), but not in animals given 1xHD + Matrix-M1 (T by 16%)

hACE?2 receptor inhibiting antibody titres expression patterns were similar to anti-S IgG expression with

— higher titres in 2xHD + Matrix-M1 ¢f. 1xHD + Matrix-M1 - by 3.5-fold on Day 21 and Day 29

— higher titres in 2xHD + Matrix-M1 cf. 2xLD + Matrix-M1 - at all time points; by 1.7- and 1.4-fold on Day 21 and Day 29,

respectively

— increased titres following second immunisation - by 21- and 7-fold in 2xLD and 2xHD + Matrix-M1, respectively

— slight decrease in antibody titres on Day 29 ¢f. Day 21 - all immunisation groups; by 21% in 2xHD + Matrix-M1

o Anti-S antibody titres and hACE2 receptor inhibiting titres were highly correlated (r=0.96, P<0.0001)

e Virus NAb (USA-WA1/2020 strain) were measured on Day 29 and were detected in all adjuvanted vaccine groups. Highest
titres were observed in 2xHD + Matrix-M1 (179,355) cf. 2xLD + Matrix-M1 (26,001) and 1xHD + Matrix-M1 (14,914) by 7-
and 12-fold respectively
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Protective efficacy:

» Body weight decreased in all animals challenged with SARS-CoV-2. Some protection against virus-induced weight loss was
noted in all immunised groups cf. control group (see Figure 5)

» Activity levels were decreased in all animals challenged with SARS-CoV-2. From day 3 post-challenge animals of all
immunised groups diplayed similar increases in activity levels reaching baseline on day 6 post-challenge, while activity of
the control group remained low until day 5 (see Figure 6)

« Viral RNA of oral swabs was detected in all groups on day 2 and 4 post-challenge, with highest levels in the control group,
and decreased thereafter. Lowest viral RNA levels were observed on day 14/15 post-challenge in immunised animals,
regardless of dose with levels in the control group being ~20-fold higher (see Figure A)

» Subgenomic SARS-CoV-2 RNA4, indicative of replicating virus, was also measured. On day 2 post-challenge, lower levels of
subgenomic SARS-CoV-2 RNA was observed in immunised animals regardless of dose by ~90% cf. control. On day 7 post-
challenge subgenomic SARS-CoV-2 RNA levels were below the level of detection in both booster groups and low in the one

» Lung histopathological changes on day 4 post-challenge were more severe in control animals (i.e., alveolar oedema,
alveolar hyperplasia, alveolar mixed cell inflammation, mononuclear cell inflammation and presence of alveolar syncital
cells) cf SARS-CoV-2 rS +Matrix-M1 vaccinated animals (see Figure 9)

* On day 14/15 post challenge, increased alveolar macrophages was observed in all groups, while pleural fibrosis, alveolar
hyperplasia, perivascular mononuclear cell infiltrate, interstitial mononuclear cells, and presence of alveolar syncytial
cells was only observed in control group (see Figure 10)
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Conclusion:
e One dose of 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 or two doses of 1 or 10 pg SARS-CoV-2 rS + 15 pg Matrix-M1 (14 days
apart) were immunogenic in hamsters
e Two IM 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 doses (14 days apart) induced a stronger immune response in hamsters
(measured by anti-S, hACE2 receptor inhibiting and virus NAD titres) ¢f. other adjuvanted vaccine immunisation groups
® One dose of 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1 or two doses of 1 or 10 pg SARS-CoV-2 1S + 15 pg Matrix-M1

protected against virus-related body weight loss, decreased activity level, viral replication, and lung histopathological
changes in SARS-CoV-2 challenged hamsters cf. control

2.3.3. Cynomolgus macaque

Study 2020-08-702-094

Cynomolgus macaque (Macaca fascicularis; n = 2 /sex/group) Age: 3-6 years old12

Vehicle: 25 mM sodium phosphate, 300 mM sodium
chloride, 0.01% polysorbate 80

Route and frequency: IM, 1 dose (Day 0) or 2 doses (Day 0
and Day 21)

Challenge (n = 4/group): 1.1 x 104 pfu of SARS-CoV-2 virus
(Day 35; USA-WA1/2020; intranasal and intratracheal)

Immunity assessment: Day 21 and 33 post initial
immunisation

Sacrifice: Day 42

Immunogenicity (Figures 1 & 2):

e Immunogenicity (both anti-S and hACE2 receptor inhibiting titres) was higher in animals with the high Matrix-M1 dose
than with the low Matrix-M1 dose after primary or booster injections, regardless of SARS-CoV-2 rS dose

* Booster dose significantly increased anti-S and hACE2 receptor inhibiting titres

e Slightly higher anti-S titres for the high antigen dose cf. low antigen dose with 50 pg adjuvant, but similar hACE2 inhibiting
titres between the two groups

e Virus NAD titres were measured on Day 33 by CPE (Figure 3A) and PRNT (Figure 3B)
— Titres were overall higher in groups given 2 immunisations, regardless of SARS-CoV-2 rS and/or Matrix-M1 dose cf.
groups given a single dose of adjuvanted vaccine (see Figure 3)
— In animals given a sigle immunisation, NAD titres were higher in 50 pg Matrix-M1 (by ~6-fold cf. 25 pg Matrix-M1)

12 Maximum longevity in captivity = 30 years

74




FOI 26-2651 - Document 3

Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

— Booster dose markedly increased NAD titres

(by up to 24-fold cf. single dose)

— In animals given 2 doses, NAb titres were higher
in 50 pg Matrix-M1 + 5 pg or 25 pg SARS-CoV-2 1S
¢f: 25 pg Matrix-M1 + 2.5 pg SARS-CoV-2 1S

— Similar Anti-S. hACE2 receptor inhibiting titres
and NAD titres were observed in animals given 2
doses of 5 pg or 25 pg SARS-CoV-2 1S (see Figure 3
Anti-S, hACE2 receptor inhibiting titres and NAb
were highly correlated (r=0.95, p<0.0001)

Clinical observations & gross pathology
— Clinical signs: none

— Body weight and body temperature: not affected by immunisation and/or viral challenge in control and all
immunisation groups

— Gross pathology: no test-related findings

— Haematology: transient changes in RBC, platelets, haematocrit & haemoglobin in control and all immunisation groups;
levels returned to baseline at the end of the study

— Local reaction: none

Lung histophatology showed eosinophils expanding the mucosa of bronchi, perivascular mononuclear infiltrates, and
mixed inflammation (macrophages and neutrophils) within alveoli in the control group. Groups receiving single or double
immunisations showed reduced histopathological changes cf. control group. Group 4 (two injections of 5 pg antigen +

50 pg adjuvant) exhibited minimal lesions with perivascular mononuclear infiltrates and no bronchial findings

Viral RNA and/or subgenomic RNA were measured in BAL (Day 2 and 4 post-challenge; see Figure 5) and nasal swabs
(day 1, 2, 4 and 7 post-challenge; see Figure 6)

— High levels of viral RNA and subgenomic RNA were detected in BAL from control group at all time points

— BAL viral RNA expression was significantly lower in all immunised groups cf. control on day 2 post-challenge. By Day 4
post-challenge, viral RNA was undetectable in all immunised groups except Group 2 (2.5 pg antigen + 25 pg adjuvant)

— BAL subgenomic viral RNA was very low to undetectable in all immunised groups from day 2 post-challenge cf. control
— Nasal swab viral load decreased in a time-dependent manner in all immunised groups. By day 7 post-challenge RNA
levels were very low to undetectable in all immunised groups

— Viral subgenomic RNA levels in nasal swabs were undetecteble in all immunised groups at all time points, but
increased in a time-dependent manner in control group
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Conclusion:

* Two doses (21 days apart) of 25 pug SARS-CoV-2 rS + 50 pg Matrix-M1, 5 pg SARS-CoV-2 rS + 50 pg Matrix-M1 (proposed
clinical dose) or 2.5 pg SARS-CoV-2 1S + 25 pg Matrix-M1 were more immunogenic in cynomolgus macaques cf. single-
dose SARS-CoV-2 1S + Matrix-M1 (measured by anti-S, hACE2 receptor inhibiting and virus NAb titres)

e Overall, highest anti-S and hACE2 receptor inhibiting antibody titres were observed on Day 33 post initial immunisation
(12 days following booster injection), and high NAb were detected on Day 33

e Either 1 or 2 doses of SARS-CoV-2 rS + Matrix-M1 reduced viral load (RNA and subgenomic RNA)

2.3.4. Rhesus macaque

Study 2020-11-702-099

Rhesus macaque (Macaca mulatta; n = 1-3 /sex/group) Age: 3.5-7.5 years old

Average body weight (kg): 6.25/5.36 [M/F]

Immunisation protocol: 5, 25 pg SARS-CoV-2 1S + 50 pg Matrix-M1 (1 or 2 doses)

Vehicle: 25 mM sodium phosphate, 300 mM sodium chloride, 0.01% polysorbate 80

Route and frequency: IM, 1 dose (Day 0) or 2 doses (Day 0 and Day 21)

Challenge (n = 4-5/group): 1.05 x 106 pfu of SARS-CoV-2 virus (USA/WA-1/2020 strain) delivered as 5.25 x 105 pfu via
intranasal route and 5.25 x 105 pfu via intratracheal route (Day 38)

Immunity assessment: Day 21 and 31/32 post initial immunisation

Sacrifice: Day 45 /46

Immunogenicity:
 Single-dose immunisation groups:
— Anti-S IgG titres were overall similar between single-dose immunisation groups and between Day 21 and 31/32 (see

Table below and Figure 1)
— hACE2 receptor inhibiting IgG titres not affected by time or SARS-CoV-2 rS dose, with trends similar to anti-S IgG titres.

Titres were similar between both dose groups (see Table below and Figure 2)
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» Two doses immunisation groups:
— The booster dose significantly increased antibody titres; similar antibody titres at LD and HD (see Table below)
— Anti-S IgG titres increased by >21-fold after the booster dose, and hACE2 receptor inhibiting IgG titres by >18-fold (see
Table below and Figures 1 & 2)

» Anti-S IgG and IgA were measured in BAL and nasal wash on Day 31/32:
— Nasal wash contained more anti-S IgG and anti-S IgA cf. BAL (IgA were undetectable in BAL samples from animals given
only 1 immunisation)
— LD induced slightly higher anti-S IgG and IgA titres ¢f. HD (by >1.6- and >1.3-fold, respectively); regardless of the number
of immunisation
— 2 immunisations induced higher IgG and IgA titres c¢f. 1 immunisation (IgG: by >15- and >8-fold for LD and HD,
respectively and IgA: by >6- and >3-fold for LD and HD, respectively)
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Protective efficacy:
¢ Viral RNA and/or subgenomic RNA were measured in nasal wash (Figure 6), BAL (Figure 7) and nasal pharyngeal swabs

(Figure 8) on day 2, 4 and 7/8 post-challenge:
— On day 2 post-challenge, lowest viral RNA and subgenomic RNA levels were observed in 2xLD < 2xHD < 1xLD< 1xHD <
control in both nasal wash and BAL. Viral load pattern in nasal pharyngeal swabs was generally similar to nasal wash and

BAL
— On day 7 post-challenge, very low to undetectable levels of viral RNA and subgenomic RNA were observed in groups

given 2 immunisations (no dose-related effect observed). Viral RNA levels were up to 143- and 8533-fold higher in single
LD and HD immunisation groups, respectively cf. corresponding two immunisations groups
— Subgenomic RNA was below the limit of detection in the two dose immunisation groups

BAL Viral Load Post Challenge Figure 8: Nusal Pharyngeal Swab Viral Load Post Challenge

Figure 6: Nasal Wash Viral Load Post Challenge Figure 7:

5ug SARS-CoV-21S o 2519 SARS-CoV-2rS 5,9 SARS-CoV-21S  , 25,9 SARS-CoV-2 1S

9' iecepe (One Dose) (One Dose) (Two Doses) (Two Doses)

 Viral load was measured in the respiratory tract on Day 45/46
— Viral RNA or subgenomic RNA was undetectable on day 7 post-challenge in lung, trachea, or nasal cavity tissues from

animals given 2 immunisations, regardless of the dose. Viral RNA was detected in all control samples and some samples
from single immunisation groups

* Radiographic analysis 3 days post-challenge revealed minimal to mild pulmonary changes in both vaccinated and control
animals

¢ Lung, trachea, and nasal cavity tissue histopathology revealed very mild disease severity in vaccinated animals ¢f. mild
disease severity in control animals

Conclusion:

e One or 2 doses of 5 or 25 pg SARS-CoV-2 1S + 50 pg Matrix-M1 were immunogenic in rhesus macaque

e Two IM 5 pug SARS-CoV-2 rS + 50 pg Matrix-M1 doses (proposed clinical dose), 21 days apart, produced the strongest
immune response in rhesus macaque (measured by anti-S, hACE2 receptor inhibiting and virus NAD titres) cf single
immunisation

* Anti-S and hACE2 receptor inhibiting antibody titres were slightly higher in animals immunised with 5 pg SARS-CoV-2 1S +
50 pg Matrix-M1 than the higher antigen dose group on Day31/32 post initial immunisation (10/11 days following booster
injection), but NAb titres were similar in the two dose groups

e Two IM 5 pg SARS-CoV-2 1S + 50 pg Matrix-M1 doses (21 days apart) was more protective against SARS-CoV-2 infection
(measured by viral RNA and subgenomic RNA in respiratory tract samples)

® Post challenge disease was mild, with no clear difference in clinical observation, radiographic analysis, and histopathology
between immunised and placebo animals. There was no evidence of vaccine-enhanced disease
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3. REPEAT-DOSE TOXICITY

A single study in NZW rabbit examining the toxicity of repeated doses of SARS-CoV-2 rS (NVX-
CoV2373) with the adjuvant, Matrix-M1 was submitted (Table 3.1). Since this submitted study did
not include an adjuvant only test group, additional supporting studies (in SD rats and NZW rabbits)
non-SARS-CoV-2 antigens and Matrix M1 were provided for evaluation of the toxicity for the
adjuvant, Matrix-M1. All the studies were GLP-compliant. Studies 37348 TSR, 161014 and 2088-
13549 are not evaluated due to the absence of test item concentrations details or the lack of adjuvant
only test groups.
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3.1. RABBIT - SARS-C0V-2 RS + MATRIX-M1

Strain: NZW Age: ~14.4-15.3 weeks old (male: 2.65-
3.78 kg, female 2.88 - 3.46 kg)

Test article: SARS-CoV-2 rS + Matrix-M1

Study: NVX-702-091 (2088-20035) Route and frequency: 5x injections SC once weekly
Laboratory: Inotiv, Gaithersburg, MD, USA Dose: 50 pg SARS-CoV-2 1S + 50 pg Matrix-M1 on Days 1, 8, 15, 36
Date: 18 November 2020 Strength: 50 pg/0.5 mL
(First dose: 27 March 2020) Injection site: Right hind limb on day 1 and 15, left on day 8 and 36
GLP: Yes Group size: 5/sex (main) + 5/sex (interim) + 5/sex (recovery)
Lot No.: BV2373 16Mar20 (SARS-CoV-2 1S - Group 1: control (sterile phosphate buffered saline)
antigen), M1-108 (Matrix-M1) - Group 2: 50 pg SARS-CoV-2 1S alone

- Group 3: 50 pug SARS-CoV-2 1S +50 pg Matrix-M1
Duration: 5 weeks (+3 weeks recovery)
Necropsy: Interim - day 18; main - day 39; recovery - day 57

Mortality: none

Clinical signs: no treatment-related effects

Local tolerance: no treatment-related local reactions. Random incidences of erythema were observed, including in the
control group animals

Body weight gain: no treatment-related effects

Food consumption: no treatment-related effects

Body temperature: no treatment-related effects. Group 3 ' (main & recovery) had significantly elevated mean body
temperature on sampling day 1 following the first dose and interim &' 24 h after the 3rd dose. The effect was not
considered treatment-related as no such effect was seen in ¢ and the values were within the normal range.

Ophthalmology: no treatment-related effects

Haematology: no treatment-related effects

Serum chemistry:

o T globulin: ¢f. control group in & by 6 & 12% in Groups 2 & 3, respectively; in Group 3 < by 6%, returning to lower
levels during the recovery period. Higher levels than the changes in the main and recovery groups were observed in
the interim groups (in & by 20 & 16% in Groups 2 & 3, respectively; in Group 3 2 by 15%).

o 7T fibrinogen: ¢f. control group in &' by 8 & 30% in Groups 2 & 3, respectively; in Group 3 @ by 19%, returning to lower
levels during the recovery period.

e T C-reactive protein: in & by 35 & 27% in Groups 2 & 3, respectively; in Group 3 @ by 32%, returning to lower levels
during the recovery period. Highly variable.
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* Significantly different from the control value, p < 0.05

Urinalysis: not performed

Organ weights (bodyweight relative): following treatment with SARS-CoV-2 rS + Matrix-M1, no treatment-related effects
were observed at necropsy on days 18 (interim), 39 (main) and 57 (recovery). Observed organ weight changes were
either random, not dose-dependent, not statistically significant or without macro or microscopic correlation.

Gross pathology: following treatment with SARS-CoV-2 1S + Matrix-M1, no treatment-related effects were observed at
necropsy on days 18 (interim), 39 (main) and 57 (recovery)

Histopathology: minimal to moderate subacute inflammation at the injection site was observed following treatment with
SARS-CoV-2 1S + Matrix-M1, with no obvious difference between the two treatment groups. Subacute inflammation was
characterised by mixed infiltrates of heterophils, macrophages and lymphocytes. Iliac lymph node of a small number of
animals (1J & 22 and 3d & 42 of Group 3 in the interim sacrifice for the left and right iliac lymph nodes, respectively,
and 2d & 42 and 3J & 42 of Group 3 in the main phase) were examined. Mild histiocytic heterophil infiltratein right
iliac lymph node was reported in only 12 (Group 3) of the interim sacrifice. No findings were reported in the iliac lymph
nodes in the main phase. In response to EMA’s questions, the Sponsor indicated that “Due to the extremely small size of
these lymph nodes, they are frequently collected as a fat pad adjacent to the iliac vessels and assumed to contain the node.
The nodes can be difficult to locate grossly and histologically; whereas in animals with lymphadenopathy (grossly
enlarged, reactive nodes) they are easily located and examined. In the animals from this study (702-091),
lymphadenopathy was not observed and subsequently the nodes were not easily located. In animals where they were
located, the nodes were histologically normal. Based on the normal appearance of the available nodes, as well as the
minimal to mild reactions observed at the injection site, it was the opinion of the pathologist that the missing nodes were
most likely normal and did not impact the overall interpretation of the study.” (D21-2575733). The EMA evaluator
accepted that the missing lymph nodes were most likely normal and any changes would be minimal. The TGA evaluator
concurs with the EMA's assessment.

No systemic toxicity was observed.
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Serology (by ELISA):

e SARS-CoV-2 rS vaccine induced a comparable immunogenic response in &/ rabbits
» Matrix-M1 adjuvant significantly increased the immunogenic response

* Anti-S IgG titres on Days 7, 14, 35 and 57 for all the groups are presented below

Toxicokinetics: not conducted

Conclusion: SARS-CoV-2 rS + Matrix-M1 was well tolerated in rabbits following 4 IM injections on Days 1, 8, 15 and 36.
Immunogenicity results indicated a 100% seroconversion, with Matrix-M1 adjuvant significantly enhancing the anti-S
IgG responses. Observed effects in the treatment groups (+ Matrix-M1) included elevated levels of fibrinogen,
C-reactive protein and globulin, which lowered during the recovery phase. Inflammation was observed at injection sites
which partially recovered during the recovery phase. The observed effects are considered to be consistent with
immune stimulation following administration of a vaccine.




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

34, SAT




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

4. GENOTOXICITY

The submitted genotoxicity studies on Matrix-M1 included two non-GLP and two GLP-compliant

studies conducted at the same laboratory. The in vitro screening genotoxicity tests were negative for
Matrix-M1.

Table 4.1. Summary of genotoxicity studies on Matrix-M1

Study details Test system & conditions Results Validity
Bacterial reverse mutation
?2“;)2:;'1‘:2'?01028'3“ S. typhimurium strains TA98, TA100, TA1535,
BioReliance TA1537; E. coli WP2 uvrA Yes: Positive controls
Corporation, gilate lﬁ;::‘g’:;,::;‘g:lqmd: (};lphcalff {’ lates; Negative | confirmed sensitivity of the
Rockville, MD, USA osphate- ine (PBS) vehicle. assay.
23 October 2020 Main study: 8 concentrations over the range
Non-GLP 0.300-1000 pg/plate (all strains; +S9)
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Main study:

e Matrix M1, 1 mg/mL (50 & 100 pg/mL [+S9,
4 h], 3 concentrations over the range 25-100
pg/mL [-S9, 24 h])

e Matrix M1, 4.4 mg/mL (4 & 7 concentrations
over the range 50-440 pg/mL (£S9, 4 hand
-S9, 24h, respectively)

Study details Test system & conditions Results Validity
Test items:
e Matrix-M1 adjuvant, 1 mg/mL
(Batch M1-116)
e Matrix-M1 adjuvant, 4.4 mg/mL
(Batch LM1#08)
S. typhimurium strains TA98, TA100, TA1535,
TA1537; E. coli WP2 uvrA
AG24HC, Plate incorporation method; triplicate plates
AG46TB.502ICH.BTL | (main); Phosphate-Buffered Saline
(NVX 20316) (PBS) vehicle. Yes: highest concentration is
BioRelial?ce Negative 4400 pg/plate.
gz?kgﬁ?zﬁb USA Preliminary Toxicity Assay (to select dose) Positive controls confirmed
2 March 2001 e Matrix M1, 1 mg/mL (50 - 1000 pg/plate) sensitivity of the assay.
GLP e Matrix M1, 4.4 mg/mL (750 - 4400 pg/plate)
Main study:
e Matrix M1, 1 mg/mL (5 concentrations over
the range 100-1000 pg/plate - all strains;
+5S9)
e Matrix M1, 4.4 mg/mL (5 concentrations
over the range 750-4400 pg/plate - all
strains; +S9)
Chromosomal aberrations in vitro
AG24HC.336ICH.BTL
(20#313) Chinese Hamster Ovary (CHO) cells Yes: hishest tration i
BioReliance Exposure times of 20 h (-S9) or 4 h (+S9). ©s: MIghest concentration 1s
: . . . 0.49 mg/mL.
Corporation, 1 donor (in duplicate); Negative -
Rockville. MD. USA . Positive controls confirmed
» MU, 15 concentrations over the range 0.33- sensitivitv of
ty of the assay.
23 October 2020 49 pg/mL (-S9) and 0.68-100 pg/mL (+S9)
Non-GLP
Mammalian micronuclei in vitro
Test items:
e Matrix-M1 adjuvant, 1 mg/mL
(Batch M1-116)
e Matrix-M1 adjuvant, 4.4 mg/mL
(Batch LM1#08)
Chinese hamster ovary (CHO) cells; Exposure:
AG24HC, 4 h (-/+59) and 24 h (-S9); duplicate cultures:
AG46TB.368ICH.BTL Phosphate-Buffered Saline (PBS) vehicle
(NVX 20317) Yes: highest concentration is
SLORil;:SZi Preliminary Toxicity Assay (to select dose) Negative 440.0‘ ng/mL (10%).
R I'kaﬂl Mi) USA e Matrix M1, 1 mg/mL (1.25 - 100 pg/mL) Posn_l\_/e_controls confirmed
o e Matrix M1, 4.4 mg/mL (50 - 440 pg/mL sensitivity of the assay
10 March 2021 44 mg/mL ( ng/mL)
GLP
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5. REPRODUCTIVE AND DEVELOPMENTAL STUDIES

Non-GLP pilot study with SARS-CoV-2 rS + Matrix-M1 was conducted first to confirm the
immunogenicity of the intended dose and formulation in SD rats. A single GLP-compliant
reproductive and developmental study in SD rats was conducted with SARS-CoV-2 rS + Matrix-M1
and Matrix-M1 only, which is evaluated below. The Sponsor has stated that “no male fertility studies
are planned given no adverse observations in male reproductive organs were observed in the GLP
repeat-dose toxicology study” (Module 2.4, Nonclinical overview, Section 2.4.4.5, Pg. 32).

Table 5.1. Overview of reproductive and developmental toxicity studies with SARS-CoV-2 rS and Matrix-M1

Species Dose (ng)
& strain Study type (SARS-CoV-2 rS/ Frequency Study GLP
Matrix-M1)
- . . 2088-15155
Immunogenicity - Pilot 10/20 Once fortnightly (NVX 702-096 PILOT) No
Rat Day 1 (27 before
(SD) Fertility (£)/Pre- 0/0.5/10.0/10 cohabitation), Day 15 (13 2088-15175 Yes
/postnatal development /0.5/10,0/ days before cohabitation), (706-096)
GD7,GD15

IM administration in all studies

5.1. IMMUNOGENICITY IN RATS

Species/Strain: Rat (SD) Age: ~8 weeks old

Test articles: SARS-CoV-2 rS, Matrix-M1

Route and frequency: 5x injections SC once weekly

Dose: 10 pg SARS-CoV-2 rS + 20 pug Matrix-M1 on Days 1 & 15,
IM injection

Dose volume: 0.1 mL

Strength: 214 pg/mL

Group size: 4/sex

Duration: 4 weeks

Study: 2088-15155 (NVX 702-096 PILOT)
Laboratory: Inotiv, Gaithersburg, MD, USA
Date: 9 September 2020 (First dose: May 2020)
GLP: No
Lot No.: BV2373 (SARS-CoV-2 1S)

M1-108 (Matrix-M1)

* There were no mortalities, clinical signs or effects on body weight gain (the only parameters examined). Serology: anti-
S IgG titres were determined by ELISA and are presented below. Higher titres were observed in 2 ¢f. &

s47

Conclusion: SARS-CoV-2 rS + Matrix M1 was well tolerated and elicited an immune response in rats following 2 IM
injections on Days 1 and 15.

90



FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

5.2.




FOI 26-2651 - Document 3
Nonclinical Evaluation of SARS-CoV-2 rS (NVX-CoV2373) (NUVAXOVID®) Submission No. PM-2021-00623-1-2

6. LOCAL TOLERANCE

Separate local tolerance studies were not submitted. Local tolerance was evaluated in the repeat-
dose toxicity study with SARS-CoV-2 rS +100 pg/mL Matrix-M1 in rabbits and local tolerance of
Matrix-M1 was assessed in repeat-dose toxicity studies with other vaccines in animals treated with
the adjuvant, Matrix-M1 only (Section 3).
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