BILL& MELINDA

(GATES foundation

ENVIRONMENTAL SCAN: CURRENT STATUS OF NEW HPV
VACCINE DEVELOPMENT

Peter Dull, MD
Integrated Clinical Vaccine Development,
Bill & Melinda Gates Foundation

12 November 2020
HPV Prevention and Control Board’s Online Technical Meeting

© 2014 Bill & Melinda Gates Foundation



Bl ENVIRONMENTAL SCAN OF HPV FOR DISCUSSION TODAY
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Bl RELIABLE, SUSTAINABLE AND COST-EFFECTIVE SUPPLY
OF HPV VACCINES

«  Support Developing Country Vaccine Manufacturers (DCVMs) toward lower-cost L1 VLP vaccines
* Financial and technical support in exchange for global access agreements for Gavi markets

«  Support directed toward achieving and maintaining WHO pre-qualification status targeting 2020-3
* Three DCVMs in advanced clinical development

* Innovax/YST. Xiamen, China (HPV2 types 16, 18) expressed in E.coli.
Est. WHO PQ 2021. GSK collaboration on 9V+AS04

- Zerun/Walvax. Shanghai/Yuxi, China (HPV2 types 16, 18) expressed in VVALVAX GGARREY)
Pichia pastoris. Est. WHO PQ 2022

«  Serum Institute of India. Pune, India (HPV4 types 6, 11, 16, 18)
expressed in Hansenula yeast. Est. WHO PQ 2023

«  Others &
SERUM INSTITUTE
- Butantan, Brazil (HPV4 types 6, 11, 16, 18) / Saccromyces OF INDIA PVT. LTD.

«  SK Chemical, Korea (HPV4 types 6, 11, 16, 18) / Baculovirus
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HPV VACCINES IN DEVELOPMENT — CHINA (APRIL 2019)

Company

Vaccine

| Expression system | IND ’ Pl | Pl ’ Pl

’ BLA |MKT

1 GSK HPV-2 (16, 18) Insect cell . .
2 Merck HPV-4 (6,11,16,18) Yeast (5. cereviside) e
3 Merck HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (5. cerevisiae) -/
4 Innovax HPV-2 (16,18) E.coli I
5 Zerun HPV-2 (16,18) Yeast (P. pastoris) I | |
6  CNBG/CDIBP  HPV-4 (6,11,16,18) Yeast (H. polymorpha) “ I I
7 Innovax HPV-2 (6,11) E.coli *‘ | |
8 Kangleweishi HPV-3 (16,18,58) E.coli # I I
9 Bovax HPV-4 (6,11,16,18) Yeast (H. polymorpha) —l : :
10 Bovax HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha) — : :
11 Zerun HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (P. pastoris) — | |
12 Innovax HPV-9 (6,11,16,18,31,33,45,52,58) E.coli - i i
13 CNBG/SIBP HPV-4 (6,18,52,58) Yeast (P. pastoris) - i i
14 Kangleweishi  HPV-9 (6,11,16,18,31,33,45,52,58) E.coli - I I
15 Jiangsu Ruike HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha) ‘ | |
16 CNBG/CDIBP  HPV-11(6,11,16,18,31,33,45,52,58,59,62) Yeast (H. polymorpha) ‘ ! !
17 Nuoning HPV-14 (6,11,16,18,31,33,35,39,45,51,52,56,58,59)  Insect cell ‘ : :

B Earlystage [P Late stage

Data source: NMPA data; clinicaltrial.gov. updated in April, 2019



HPV VACCINES IN DEVELOPMENT — CHINA (OCTOBER 2020)

Company Vaccine ‘ Expression system ‘ IND ‘ Pl ‘ Pl ‘ BLA ‘ MKT
1 GSK HPV-2 (16, 18) Insect cell —
2 Merck HPV-4 (6,11,16,18) Yeast (S. cerevisiae)
3 Merck HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (S. cerevisiae)
4 Innovax HPV-2 (16,18) E.coli
5 Zerun HPV-2 (16,18) Yeast (P. pastoris)
6 CNBG/CDIBP HPV-4 (6,11,16,18) Yeast (H. polymorpha)
7 Bovax HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha) WaIvax HPV?2 Phase 3
8 Bovax HPV-4 (6,11,16,18) Yeast (H. polymorpha) efficacy met pre_deﬁned
9 Innovax HPV-9 (6,11,16,18,31,33,45,52,58) E.coli success criteria Ql
10 Kangleweishi HPV-3 (16,18,58) E.coli BLA Submitted to China
11 Innovax HPV-2 (6,11) E.coli NMPA (NRA) in Q2
12 CNBG/SIBP HPV-4 (6,18,52,58) Yeast (P. pastoris) Anticipate licensure in
13 Kangleweishi HPV-9 (6,11,16,18,31,33,45,52,58) E.coli 2022 and WHO PQ in
14 CNBG/CDIBP HPV-11 (6,11,16,18,31,33,45,52,58,59,62) Yeast (H. polymorpha) 2023
15 Jiangsu Ruike HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha)
16 Zerun HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (P. pastoris)
17 Nuoning HPV-14 (6,11,16,18,31,33,35,39,45,51,52,56,58,59) Insect cell
18 Yidao HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (P. pastoris)

B Early stage

B Late stage

Data source: NMPA data; clinicaltrial.gov. updated in October, 2020



HPV VACCINES IN DEVELOPMENT — CHINA (OCTOBER 2020)

Company Vaccine ‘ Expression system ‘ IND ‘ Pl ‘ Pl ‘ BLA ‘ MKT
1 GSK HPV-2 (16, 18) Insect cell —
2 Merck HPV-4 (6,11,16,18) Yeast (S. cerevisiae)
3 Merck HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (S. cerevisiae)
4 Innovax HPV-2 (16,18) E.coli
5 Zerun HPV-2 (16,18) Yeast (P. pastoris)
6 CNBG/CDIBP HPV-4 (6,11,16,18) Yeast (H. polymorpha)
7 Bovax HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha)
8 Bovax HPV-4 (6.11,16,18) Yeast (H. polvymorpha) Innovax HPV2 licensed in
9 Innovax HPV-9 (6,11,16,18,31,33,45,52,58) E.coli China in December 2019
10 Kangleweishi  HPV-3 (16,18,58) E.coli WHO PQ application
11 Innovax HPV-2 (6,11) E.coli submitted Q1 with
12 CNBG/SIBP HPV-4 (6,18,52,58) Yeast (P. pastoris) ongoing r?vit?w
13 Kangleweishi HPV-9 (6,11,16,18,31,33,45,52,58) E.coli WHO PQ |r1 first half of
14 CNBG/CDIBP HPV-11 (6,11,16,18,31,33,45,52,58,59,62) Yeast (H. polymorpha) 2021 (COVId-dependent)
15 Jiangsu Ruike HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (H. polymorpha)
16 Zerun HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (P. pastoris)
17 Nuoning HPV-14 (6,11,16,18,31,33,35,39,45,51,52,56,58,59) Insect cell
18 Yidao HPV-9 (6,11,16,18,31,33,45,52,58) Yeast (P. pastoris)

B Early stage

B Late stage

Data source: NMPA data; clinicaltrial.gov. updated in October, 2020



INNOVAX ---- RESULTS FROM PHASE 3 EFFICACY STUDY
HIGH EFFICACY IN ADULT WOMEN

- PPS-PI(>6 months)
A o PPS-E B . |
T — Vaccine group 5 — Vaccine group
& == Control group ° -= Control group
o € 20
@ £
kS = - - T
..g, g ;\-Q\ 16'
£ o =
5% £2 i
8 50.41 . o5 12
€% - o g -
] Q 1] 4 A -
3 : : g2 /
- 3% 0 .~
2 02 i - e {
g r-‘.--J L E 0.4_
E _ 1 _ — > Jp———
3 I I e I g
° o w ” 'niill | : ' } S Lo E " I I I I T
) 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
No. at risk Months since first injection No. at risk Months since first injection
Vaccinegroup 3306 3306 3299 3252 3199 3098 2829 1306 38 Vaccine group 3240 3240 3240 3233 3205 3115 2832 1204 8
Controlgroup 3296 3296 3286 3252 3193 3100 2784 1304 50 Control group 3246 3246 3242 3225 3177 3075 2729 1188 12
Cumulative cases Cumulative cases
Vaccinegroup 0 0 0 0 0 0 0 0 0 Vaccine group 0 0 0 0 1 1 1 1 1
Controlgroup 0 0 0 0 2 4 5 6 10 Control group 0 0 4 13 24 36 44 44 45
Efficacy vs. CIN2+: 100% (95% Cl: 55.6 — 100%) Efficacy vs. 6M-PIl: 97.8% (95% Cl: 87.1 — 99.9%)

Qiao YL et al. JINCI 2019



