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WHOQ’s Regulatory Strategic Priorities: 2019-2023 () oo

m Strengthen country and regional regulatory systems

b Improve regulatory preparedness for public health emergencies

B Reinforce and expand WHO prequalification & product risk assessment

@ Increase the impact of WHO regulatory support activities

DELIVERING ) These strategic guide WHO regulatory activities
QUALITY-ASSURED v' Benchmarking and technical assistance to address regulatory gaps
MEDICAL PRODUCTS _ o _ _
FOR ALL v" Promoting regulatory convergence, harmonization, work-sharing and reliance
gt mechanisms

v Improving countries’ ability to carry out risk-based post-marketing surveillance to
securing supply chains against SF products

WEHET S Trve-vearn cdar v hislp ol
Sl vz ancl clhcizrl replacasy syaloms

) pord st * Includes strengthening national quality laboratories
4 rganization
’ v’ Broaden the prequalification programme

v’ Leverage political attention and commitment to advance accountability

v" Promote and support sustainable and quality-assured local production through
technical assistance

https://www.who.int/medicines/news/2019/strong-reg-systems-to-reach-UHC/en/




Keport or an Inaependent exXternal Xkeview — June Zuiy

4A WHO PQP has a Return on Investment of 30-40 to 1

USD Mn | VISUALIZATION NOT TO SCALE

PQ costs PQ savings

28 826 — 1,074 * Limited unit price drop given
each diagnostics method has
1 MNC with > 50% market
share

= Conservative value as a
limited time interval (2012-

= PQ costs
include direct [—*
(variable and

fixed) and i
indirect RHT 2014%) and only HIV
PQ costs diagnostics is considered

= Key driver is high volume
= DTP-HepB-Hib® accounts for
majority of savings

* Rx-HIV and Rx-Malaria
comprises > 80% of savings
— Rx-HIV key driver is high

volume
— Rx-Malaria key driver is
large unit price drop

* No savings Rx-RH considered
despite injectables price drop,
however these are mostly
supplied by MNCs (90%+)

Organization
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Snapshot of donations/allocations (saug 222

4926 regulatory approvals in 175 countries/territories

AstraZeneca Johnson & Moderna Pfizer Sinopharm Sinovac Novavax

(incl. SlI) Johnson
149 131 96 175 96 77 58

countries/territories countries/territories countries/territories countries/territories countries/territories countries/territories countries/territories

96 129 58
regulatory regulatory
clearance clearance

2061 1057 802 723

regulatory regulatory
clearance clearance

8 DS sites 3 DS sites 2 DS sites 4 DS sites 1 DS/DP 1 DS/DP 1 DS/DP
12 DP sites 7 DP sites 3 DP sites 10 DP sites site site site

regulatory regulatory regulatory
clearance clearance clearance




Revised guidance EUL document*
30 March 2022

* Posted on 30 March 2022, following discussions with regulators and with the WHO
R&D Blueprint Team

* The revised document
I m m u n O b ri d g i n g * Acknowledges applications for EUL based on immunobridging
WHO EUL requirements updated March 2022 * Indicates that careful choice of comparators is important
* Indicates that additional nonclinical and immunogenicity data may be required

* Indicates that demonstration of efficacy by in-deployment clinical trials or of (more likely to
happen in practice) effectiveness by post-deployment observational studies will also be
needed as a post-listing commitment

Avoids being too prescriptive

Is aligned with the

- revised WHO Target Product Profiles (TPP) for COVID-19 vaccines
- draft R&D Blueprint Team “Framework” document

* Considerations for evaluation of COVID-19 vaccines: Points to consider for manufacturers of COVID-19 vaccines.
Revised version, 30 March 2022

(https://extranet.who.int/pgweb/sites/default/files/documents/Considerations Assessment_Covid-

19 Vaccines v30March2022.pdf)
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Technical
Advisory
Group on
COVID-19
Vaccine
Composition
(TAG-CO-VAC)

1. https://www.who.int/news/item/17-06-2022-

interim-statement-on--the-composition-of-current-
COVID-19-vaccines

2. International Coalition of Medicines Regulatory
Authorities; https://icmra.info/drupal/en/covid-
19/30june2022

3.  https://www.gov.uk/government/news/first-
bivalent-covid-19-booster-vaccine-approved-by-
uk-medicines-regulator

The WHO TAG-CO-VAC continues to monitor and assess the evidence on the
genetic and antigenic characteristics of SARS-CoV-2 Variants of Concern (VOC),
including descendent lineages of VOCs.

In their latest statement!, TAG-CO-VAC advised that it may be prudent

for manufacturers seeking to pursue an updated composition of current

COVID-19 vaccines, to seek to achieve broader immunity against

circulating and emerging variants, while retaining protection against

severe disease and death

» viruses or sequences closely related to Omicron BA.1 are some of
the most antigenically distant from the index virus

The USA FDA issued a recommendation for COVID-19 vaccine composition
to include Omicron BA.5 in an attempt to increase and extend protection
by better matching the vaccine composition with circulating variants

* mRNA vaccines which include BA.5 may be available in the USA by the
Northern Hemisphere fall, pending regulatory approval.

A statement from ICMRA? indicates that adapted mRNA vaccines, which
incorporate an Omicron variant, can increase and extend protection, when
used as a booster dose, but gives no indication as to which Omicron
lineage should be included.

The MHRA has approved? the use of the Moderna bivalent vaccine product
(index virus + Omicron BA.1) as a booster dose in the UK.

¢ .'L?‘;’; World Health
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Locations of Covid-19 Vaccine Manufacturers (@) Qond Heatt

Vaccine Developerl

B AstraZeneca/Oxford

W Bharat Biotech

B CanSino Biologics
CIGB - Center for Ge..

. . . Curevac

| Finlay Vaccine Instit..
. ' i _ . Gamaleya
T IR ImmunityBio

_ B inovio
. .. B Johnson & Johnson

B voderna
L] Nanogen
. Novavax

‘ 1 X . ~ . B Pfizer/BioNTech

i e _ = : . Providence Therape..
. o . [ RIBSP - Research Ins..
S, e . B sinopharm/Beijing
. ~ ‘ B Sinovac
. Valneva
. Vaxart
. Vector Institute
® 2022 Mapbox © OpenStreetMap B ZFSW - Anhui Zhifei ..
| Zydus Cadila

Source: Global Health Centre — Graduate Institute Geneva https://www.knowledgeportalia.org/covid 19-vaccine-manufacturing
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Local Production and Assistance

WHO VACCINE MANUFACTURING

WORKSHOP for SOUTHEAST ASIAN
and WESTERN PACIFIC REGIONS

ONGOING PQ/EUL-RELATED
SPECIALIZED TECHNICAL ASSISTANCE



Global status of national regulatory systems, April 2022

With some elements of
regulatory system

Evolving national
regulatory system

Stable, well
functioning and
integrated

Advanced level of
performance and
continuous improvement

ML:

—

regulatory system) maturity level

Oct
2018

100

COUNTRIES

44

COUNTRIES

50

COUNTRIES

73%

v

a2

27%

Nov
2020

1100

COUNTRIES

41

COUNTRIES

53

COUNTRIES

72%

28%

N

A

3

Apr
2022

98

COUNTRIES

40

'COUNTRIES

S 6 06 06 6 06 ¢ 06 06 06 06 0 0 0 0 0 0 0 0 0 0 O > O O 0 0 o

56

COUNTRIES

World Health
Organization

R
BA
<

Vaccines developed in countries
with weak regulatory systems,
i.e., ML1/ML2, are not eligible for
EUL or prequalification

Singapore medicines regulator world’s
first to achieve the highest maturity
level (ML4) following assessment

(28 Feb 2022)

Nigeria and Egypt announced as ML 3 in March 2022




How does the collaborative procedures work?

WHO
PQ
Submission
k.o
Medicines &
S RA Hearllf]r(r:‘ise products
| Regulatory Agency N RA
o ""',f“"'_\',/\',\:'_“‘_"'ﬂ"_‘Ei‘,N'-‘/‘L"'N‘7Y
Marketing
authorisation
NRA

/7% World Health
%“ "& /¥ Organization

[k

90 days
TARGET
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CRP in facilitating in-country regulatory approval of medical products |

As of August 2022

Registration and
Submissions

4 &

Participation

CRP PQ-ed Medicines ‘-4

and vaccines k¥i 56 NRAs, plus 1 REC 1400 submissions and 717
registrations (283 medicines)

k i registrations (33 different
* vaccines)

44 NRAs, 1 REC Approximately 200 submissions
‘# (SADC) and 4 SRAs: and 80 registrations (33 medicines)

SRA CRP e S
.&,yi (N S SIL L.

@ CRP PQ-ed vaccines ‘4 30 NRAs, plus 1 REC 120 submissions and 22

11



Reliance is “implanted” in

regulatory pathways

WHO PQ
collaborative
registration

procedure

* Vaccines: 2004

* Medicines: Started in 2012

* FDA-WHO joint pilot to accelerate
access to HIV medicines (CRP-lite)

* Diagnostics: Pilot 2019

* Vector control: Pilot 2020

%)

¢7@3y World Health
e Y 0
{+%,7 Organization

——

“SRA”
collaborative
registration

procedure

Initiated in 2015

European Medicines Agency
(EMA)

UK Medicines and
Healthcare Products
Regulatory Agency (MHRA)
20 African NRAs

sy World Pealrh

facilitated

Regional
regulatory
harmonization
initiatives and
networks

African Medicines ASEAN SIAHR Project
P
Regulatory ;hf i
Harmonization oo
Initiative (AMRH) |-

% CARPHA

12



Enable
efficient use
of regulatory
resources

by providing a robust
framework to promote
trust, confidence and
reliance

Benefits of WHO-Listed Authority (WLA)
framework

Encourage
continuous

improvement

of regulatory systems
and

regulatory
convergence

Contributes
to WHO PQ
programme

by expanding the pool
of trusted regulatory
authorities

World Health
Organization

iy
5

CESSH
W

4

Fosters health
equity

by enabling an
environment for
innovation and local
production,

and accelerating
access to medical
products
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Access to quality medicines and other health products
requires an integrated approach with all stakeholders

.y’f(-lb’:\‘ﬁ World Health W{ )RKIN
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Rogério Gaspar | Director, Department of Regulation and Prequalification (RPQ)
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Report of an Independent External Review — June 2019

oA 340-400 million more patients are accessible thanks to

resources freed up by PQ

Freed up budget’ Treatment cost/year Additional patients

Methodology

Product stream  USD Mn (% of market?) 9 usD e accessible!, Mn

Rx-HIV

28 -37%

Treatment cost per year = Total sales
/ total # treatments

Most ARVs require daily pills

CHAI estimates 94 USD/year in 2016

Rx-Malaria 0

39 - 45%

Based on GF reference treatment
pricing for largest product in 2018
Considered 1 adult dose treatment
per year (twice daily for 3 days)

Rx-TB

9 -14%

Treatment cost per year is weighted
average of FLDs and SLDs? cost
Based on Global Drug Facility sales in
2017

Rx-RH

CHAI RH 2018 report for treatment
pricing, using market value to
determine average cost

Vx

# doses for each of top 5 drugs
according to WHO recommendation
used to determine vaccination cost

Dx

PH00000800%0
AR
AR

1 unit is equal to 1 diagnosis
Considered 1 diagnosis per year
Average price of HIV diagnosis

freed up budget). Treatment cost/year price only includes price of the product itself.

Assuming a fixed donor market size for all products, calculated the share of the market represented by savings (i.e. the

16



Timeline of events: ICMRA, COVAX RAG and R&D Blueprint {R) st

Unite, Collaborate & Cooperate

April 2020 initiation

of ACT-Accelerator
22 Jun 2020 ICMRA workshop 10 Feb 2021 ICMRA workshop 24 Jun 2021 ICMRA workshop 12 Jan 2022 ICMRA workshop
* Position on Ph3 Vx trials COVID-19 Virus Variants COVID-19 Virus Variants Omicron variants
11 Mar 2020 ) .  Data requirements for Ph3 Vx trials T T
WHO pandemic declaration
‘ 13 Jan 2021 ICMRA workshop 7-8 July 2021 ICMRA workshop 01-02 Dec 2021 ICMRA Summit
Vx safety collaboration Enabling manufacturing capacit Global public health emergencies and
18 Mar 2020 ICMRA workshop in the COVID-19 pandemic regulatory systems — moving forward
Data requirements for Ph1 Vx trials | |
06 Nov 2020 WHO-ICMRA Joint statement 07 May 2021 WHO-ICMRA Joint statement || 11 Jun 2021 WHO-ICMRA Joint statement
Improved regulatory alignment on Transparency and data integrity How COVID-19 vaccines are requlated for
COVID-19 medicines and vaccines safety and effectiveness

| 03 Dec 2021 ICMRA Report
Review of requlatory flexibilities/agilities
as implemented by NRAs during pandemic

Technical brief: COVAX RAG Technical brief: COVAX RAG | | Technical brief: COVAX RAG
Synopsis from Aug — Oct 2020 Synopsis from Apr 2021 Synopsis from May 2021
COVAX RAG meetings COVAX RAG meeting COVAX RAG meeting

2020 2021 2022
Feb .Apr Dec Ja Feb‘ Mar Apr Ma'y Jun Aug Nov Dec Jan| Feb

o¢ T ) T [} T T T T e o o T T ? T T
23 Feb 2022
26 May 2021
29 Apr WHO Vx TPP 07 Dec 2020 11 Feb 2021 Developing a framework for evaluating
e | Human challenge model Methodological Approaches to COVID-19 Vx Correlates new COVID-19 vaccines
17 Apr ToR WHO WG on Vx TPP | assess variants effect on Vx Sfiprotection)
Efficacy, Effectiveness and Impact 14 Feb 2022
12 Jan 2021 13-14 May 2021 What recent evidence do we have that omicron is
New variants: Knowledge COVID-19 Global Research evading immunity and what are the implications?
. i T T T 1
[ 05 Feb 2020 SARS Vx candiates | 9aps & research & Innovation Forum
; ; 28 Jan 2022
11-12 Feb 2020 29 Mar 2021 1st Global consultation 10 Jun 2021 2" Global consultation Why do we need a pan-sarbecovirus Vx?
Global Research & Innovation Forum Assessing the Impact of SARS-CoV-2 As ing the Impact of SARS-CoV-2 I I I
VoC on Public Health Interventions VoC on Public Health Interventions 15 Dec 2021
|TOR WHO WG on Vx Core protocol | Evidence & implications: omicron is evading immunity
[ ToR WHO WG on vx R&D | 06 Dec 2021
I I 15 Jan 2021 Further Vx research to achieve the control of the pandemic everywhere
| ToR WHO WG on Animal models | Knowledge gaps & research priorities T T T
I 29 Nov 2021
| ToR WHO WG on Assays | Assays and animal models
| 24 Jan X reactivity with other CoVs | Progress summary: Animal models Progress summary: Assays 25 Oct 2021
T 20 Mar 2020 (27Feb-15 Mar 2020) 05 May 2020 (18 Mar-01Apr 2020) Emerging evidence on additional doses & their safety
| 27 Jan X reactivity between nCoV and SARS | 04 Apr 2020 (15-26 Mar 2020) I
04 Jun 2020 (26 Mar-01Jun 2020) 13 Aug 2021

| 30 Jan Vx Prioritization for Cl trials | Can booster doses contribute to control this pandemic: what research is needed? 17




WHO Emergency Use Listing process

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Expression of interest
+ Submission by company

» Assessment

Pre-submission mtg
» Company to present product info
* Agree on rolling submission timelines

¥

Establish Product Evaluation Group
(PEG)
* Roster expert + reviewers from NRAs
(CMC/Non-clinical/clinical/RMP)

¥

Submission screened / PEG Assessment
« List of Qs
* Responses
* PEG report

—

¥

TAG assessment of PEG report &
recommendation
TAG deliberation and recommendation

¥

Public assessment report
Outcome is announced

If negative feedback

Company to resubmit

« Designation of focal points for
CMC & non-Clinical/Clinical

* Invitation

« Sign Dol and CA

» Access to Sharepoint

* Briefing

* Review of data packages

* GMP inspection / recognition

* Sharing approved version of
RMP with PVG for
implementation of post-listing
activities

‘ Step 7

Post-listing activities
» Updates
» Changes
« Surveillance reports

Vf'

7 Organization

%{\ World Health
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Clinical evidence is required for variant vaccines (@) e
to be authorized and implemented in programmes

COVID-19 current vaccine development pipeline — Variants*

I Alpha Omicron TBC
Number of projects” [ Beta M BPBC** & BPSARS-CoV-2
Delta [l Multiple

L 37% preclinical candidates
targeting Omicron

SN S
OO CDI‘D

_  25% preclinical candidates

targeting broadly protective
11 12

16
—1

i ——pg—
4 1 4 2 1

Preclinical Phase | Phase l/1l Phase Il Phase II/111, 11

ol

*Adapted from Cepi 5 Aug 22 - Based on publicly available information from vaccine candidates based on variants
**Broadly protective Beta coronavirus
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Variant-containing COVID-19 vaccines Asof 31 August2022 ) Cranisio

Variant-containing vaccine Publicly available data
Animal model data Clinical data

Moderna mRNA1274.211 (Beta) monovalent Yes'2
mRNA1274.211 (Beta) bivalent Yes'2
mMRNA1274.214 (Omicron BA.1) bivalent Yes34 Yes®

MRNA1274.214 (Omicron BA.5) bivalent - -

Pfizer BNT162b2 (Omicron BA.1) monovalent Yes® Yes®
BNT162b2 (Omicron BA.1) bivalent Yes® Yes®
BNT162b2 (Omicron BA.5) bivalent Yes® -
Sanofi/GSK Beta monovalent Yes*
Beta + D614 bivalent Yes*
g"%‘g World Health ~ *Shared with WHO; not in public domain
WLEF Organization ypder development: Novavax Omicron-containing product; Sinopharm Omicron-containing product




Adding variant adapted vaccines to portfolios as boosters () e
potential additional operational complexity for countries

INDICATIVE // NON-EXHAUSTIVE DATA AS OF AUGUST 15, 2022 M s@ - Covishield only [l AstraZeneca - Vaxzevria only [l Both

Countries & economies using available vaccines, Cumulative number of different vaccines products used

AstraZeneca - Vaxzevria / SII - Covishield
Pfizer BioNTech - Comirnaty
Moderna - mRNA-1273
Janssen - Ad26

Beijing CNBG - BBIBP-CorV
Gamaleya - Sputnik V
Sinovac - CoronaVac

Bharat - Covaxin

Novavax - Covavax

Bharat - Covaxin

CanSino - Convidecia

Adbala [ 4
Soberana02 4
CIGB - CIGB-66 4

Wuhan CNBG - Inactivated
Anhui ZL - Zifivax
Julphar - Hayat-Vax
RIBSP - QazVac

SRCVB - EpiVacCorona
RIBSP - QazCovid
Biological E - Corbevax
Chumakov - Covi-Vac
IMB - Covidful

Shifa - COVIran Barakat
Turkovac

Zydus - ZyCov-D

w w ww

[\SI1\N}

aAlalalalala

12 countries and economies are using 1 vaccine; 206 are using 2 or more vaccines'

1. World Bank classification (2021) of 218 economies. Note: The term country, used interchangeably with economy, does not imply political independence but refers to any territory for which authorities report separate social or economic
statistics.



