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j\ Pandemic influenza vaccine production

New pandemic virus identified
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- Quality control of first vaccine batch
- Filling and release of first vaccine batch
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Table 3. Status of influenza A(HS) candidate vaccine virus development”

Candidate vaccine viruses (like virus) ' Clade Institution® Available
CDC-RG (A/Viet Nam/1203/2004) 1 CDC Yes
SIRG-161052 (A/Viet Nam/1203/2004) 1 SICRH Yes
NIBRG-14 (A/Viet Nam/1194:2004) 1 NIBSC (MHRA) Yes
NIBRG-88 (A/CambodiaR04050502007) 11 NIBSC (MHRA) Yes
IDCDC-RG34B (A/CambodiaX0810301:2013) 112 CDC Yes
SIRG-166614 (A/duck/Hunan/7952002) 2.1.1 SICRH/HKU ‘es
CDC-RG2 (A/Indonesia/5/2005) 2132 CDC Yes
NIIDRG-9 (A/Indonesia NIHRD11771/2011) 2132a NIID (es
SJRG-163222 (A/bar-headed goose' Qmghai/1 A/2005) 22 SICRH/HKU Yes
IBCDC-RG7 (A/chicken/India/NIV33487/2006) 22 CDC/NIV Yes
SIRG-163243 (A/whooper swanMongolia244:2005) 22 SICRH Yes
IDCDC-RG11 (A/Egypt/2321-NAMRU3/2007) 221 CDC Yes
NIBRG-23 (A/turkey/Turkey/1/2003) 221 NIBSC (MHRA) ‘es
IDCDC-RG29 (A/Egypt'N030722010) 221 CDC Yes
IDCDC-RG13 (A/Egypt/3300-NANMRU32008) 2211 CDC Yes
NIBRG-306 (A/Egypt/N04915/2014) 2212 NIBSC (MHRA) Yes
SIRG-1666135 (A/common magpie Hong Kong/50322007) 2321 SICRH/HKU Yes
IDCDC-RG30 (AHube/1/2010) 2321a CDC Yes
SJ007 (A/duck/Bangladesh/19097:2013) 2321a SICRH Yes
SJ003 (A'bam swallow/Hong KongD10-11612010) 2321b SICRHHKU Yes
NIBRG-301 (A/duck/Viet Nam/NCVD-15842012) 2321c NIBSC (MHRA) Yes
SJ009 (A’chicken/Guivang/1133/2016) 2321d SICRHHKU Yes
SJ002 (A/chickenHong Kong/AP15672008) 234 SICRHHKU Yes
IBCDC-RGS6 (A/Anhui/1/2003) 234 CDC Yes
CBER-RGI (A/duckTa0s/3295/2006) 234 FDA Yes
SJRG-164281 (A/Japanese white eyeHong Kong/10382006) 234 SICRHHKU Yes
IDCDC-RG36 (A'chickenBangladesh'11r:1984-302011) 2342 CDC Yes
IDCDC-RG33 (A/Guizhou'1/2013) 2342 CDC/CCDC Yes
IDCDC-RG42A (A/Sichuan/262212014) (H5N6) 2344a CDC/CCDC Yes
IDCDC-RGT1A (A/Astrakhan/3212/2020) (H5N8) 2344b CDC Yes
CBER-RGS8A (A/Astrakhan/3212/2020) (H5NS) 2344b FDA (es
IDCDC-RG43A (A/gyrfalconWashington'41088-62014) (H5NS) 234.4c CDC Yes
NIID-001 (A/duckHyogo/1/2016) (HSN6) 2344e NIID (es
SJRG-165396 (A/goose/Guiyvang 337/.2006) 4 SICRH/HKU (es
IDCDC-RG12 (A/chicken/Vietnam NCVD-016/2008) 71 CDC Yes
IDCDC-RG25A (A/chicken/Vietnam/NCVD-03/2008) 7.1 CDC Yes
IDCDC-RG65A (A/Guangdong/18SF020/2018) (HSN6) 234.4h CDC Yes
Candidate vaccine viruses in preparation Clade Institution Availability
IDCDC-RG63A (A/duck/Bangladesh/17D10122018-like) 2321a CDC Pending
IDCDC-RGT3A (A/chicken/Ghana20/2015-like) 2321f CDC Pending
Alchicken/Viemam NCVD-13A50/2015-1ike (H3NG) 2344f SICRH Pending
A/Guangdong/18SF020/2018-like (HSN6) 2344h CCDC Pending
CNIC-HB29578 (A/Hube1295782016-like) (H3N§) 2344 CCDC Pending
CNIC-F121099 (A Fujian-Sagyuan 21099201 7-1iks) (HSNG) 2344b CCDC Pending
IDCDC-RG69A (A/ck/Viemam RAHO4-CD-20-4212020-Iike) (HSNG) 2344¢c CDC Pending
Alchicken/'Ghana/AVL-76321VIR7050-392021-like 2344b  Tobe determined Pending

" All listed CV'V's have been produced wsing reverse gemctacs
' Where not indicated, the virus subtype is HSN1
~ns devedoping and/or distributing the candsdate vaccine visuses

Candidate Vaccine Virus development

Driven by zoonotic infections

Purpose is to cover major risk
groups of zoonotic viruses

Available for process and vaccine
development

List gets longer as new antigenic
groups of viruses emerge



j\ Data used to support selection of CVVs

* Epidemiologic and clinical data

Virus surveillance Collaboration of additional partners
. Genomic characterization of viruses

 Antigenic characterization of representative
emerging viruses

Q (\Q(\ J130U007

. Data integration and comparison among WHO-
CCs

. Post vaccination human serology studies
*  Vaccine effectiveness studies

SRS N KKK feuosess

X

* Availability and characteristics of new candidate

vaccine virus antigens
Typically less data
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HS) activity in humans

Subtype / clade Country Jurisdiction lliness Onset Age Gender Exposure Severity Outcome
H5N1 / unknown Viet Nam Phu Tho 05.10.2022 4 F Poultry (diseased) Severe Recovered
H5N1/ 2.3.4.4b Ecuador Bolivar 25.12.2022 9 F Poultry (diseased) Critical Recovered
H5N1 / 2.3.4.4b Spain Guadalajara 23.09.2022 19 M Poultry Asymptomatic Recovered
H5N1 /2.3.4.4b Guadalajara 13.10.2022 27 M Poultry Asymptomatic Recovered
H5N1/2.3.4.4b Guangxi 22.09.2022 38 F Critical Fatal
H5N1/2.3.4.4b Jiangsu 31.01.2023 53 F Poultry

H5NG6 / 2.3.3.4b Sl Guangxi 01.09.2022 3 M Severe

H5N6 / 2.3.4.4b Hunan 02.11.2022 54 M Critical

H5N6 / pending Guangdong 17.12.2022 49 M Poultry Severe Recovered

Cumulative numbers:

3 A(H5), 7 A(H5N8), 84 A(H5N6) and 871 A(H5N1) GISRS

GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM




Orgentuation of A(H5N1) 2.3.4.4b viruses

Alchicken/Ecuador/02/2022
99 Afchicken/Ecuador/04/2022
ador/6563/2023

North America,
Central America,
South America

A/Ecu
Alturkey/South_Dakota/22-037700-001-original/2022
Ajsnow_goose/North_Dakota/ND-10/2022
A/bald_eagle/Kansas/W22-185/2022
Alred-shouldered_hawk/Minnesota/22-012000-004/2022 #
Ajturkey/lowa/22-012098-001/2022 #
A/Colorado/18/2022
ga| AlCanada_goose/Wyoming/22-011671-001/2022 #
Alfox/Wisconsin/22-013774-002/2022
AjCooper’s_hawk/Minnesota/22-012931-001/2022 #
100; A/bottlenose_dolphin/Florida/UFTt2203/2022

Afdolphin/Floridaf22-025319-002/2022
Afblack_vulture/Florida/22-010358-001/2022 #
Afblack_vulturefFlorida/22-012333-001/2022 #
ANVirginia_opossum/lowa/22-016780-001/2022
AMhooded_merganser/Florida/W22-154/2022
Allesser_scaup/Georgia/W22-145E/2022
A/black_vulture/Maryland/ZZ-OI2407-001/2022 #
= Alchicken/Pennsylvania/22-012092-006/2022 #
100 Ajchicken/Pennsylvania/22-012092-010/2022 #
— A/bald_eagle/Wyoming/22-013015-001/2022 #
87 - ® A/American_wigeon/South_Carolina/22-000345/2021 #
- Afbald_eagle/Florida/W22-153B8/2022
Ajchicken/Denmark/1095-4/2022
A/England/215201407/2021
99 Allaying_hen/Moldova/68-1_22VIR638-1/2022
Ajferret/Slovenia/308MZ_22VIR777-9/2022
Afcommon-buzzard/Denmark/2373-1.02/2022
Alchicken/Saratov/245-1V/2022
A/mute_swan/Romania/16790_21VIR11355/2021
A/CastillaLaMancha/223739/2022
A/Chicken/Eqypt/BA20355C/2022
Alchicken/Khabarovsk/24-1_V/2022
_EE AlJiangsu/NJ210/2023
Alduck/Bangladesh/51600/2021
Afchicken/Sakhalin/37-1V/2022

i Alchicken/Nigeria/040_22VIR3286-50/2022
_E Alchicken/Nigeria/064_22VIR3286-55/2022

Europe

87]

2.3.4.4b Asia
Africa

Alchicken/Nigeria/128_22VIR3286-63/2022
L Ajchicken/Nigeria/164A_22VIR3286-69/2022
Afavian/Burkina-Faso/21VIR11911-3/2021
AlchickenMalyT1-177/22VIR6104-1/2022
Alchicken/Ghana/AVL-763/21VIR7050-39/2021
— Afchicken/France/20P016448/2020 (N8)
— A/domestic_goose/Kazakhstan_1-261_2-20-8/2020 (N8)
A/Hangzhou/01/2021 (N6)
AJChicken/Hangzhouw/E1149/2021 (N6)
A/Envircnment/Hangzhou/E1153/2021 (NG)
A/Changsha/1/2022 (N6)
A/Hunan/09285/2021 (N6)
————— A/Duck/Cambodia/f6T241D4/2021 (N8)
— A/GX-guilin/11151/2021 (N6)
A/Chongqing/02/2021 (N6)
Alchicken/chongaing/H1/2021 (NE)
A/Sichuan/06681/2021 (N6)
Alwild_duck/Korea/M331/2020 (N8)
A/Crow/India/12CA06/2020 (N8)
A/Astrakhan/3212/2020 (N8) #
— A/goose/Omsk/0114/2020 (N8)
100| | = Afperegrine_falcon/Ireland/20VIR7872-1/2020 (N8)
————— Afquail/Philippines/22-01193-0122/2022
99 Alchicken/lrag/1/2020 (N8)
9 b A/Duck/Egypt/BA199030F/2021 (N8)
e Afturkey/Israel/238/2019 (N8)
Ajtufted_duck/Denmark/17740-1wp1/2016 (N8)
Alchicken/Egypt/N13732A/2017 (N6)
A/Fujian-Sanyuan/21099/2017 (N6) #
100k Alareat crested arebe/Tvva/34/2016 (N8)

GISRS

GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM
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SJRG- CNIC- IDCDC- Amwg/

Reference antigens Clade Subtype 161052  FJ21099 RG71A 2021
SJRG-161052 (A/Vietnam/1203/2004-like) 1 H5N1 2560 <10 <10 <10
CNIC-FJ21099 (A/Fujian-Sanyuan/21099/2017-like) 2.3.4.4b H5N6 10 80 160 <10
IDCDC-RG71A (A/Astrakhan/3212/2020-like) 2.3.4.4b H5N8 <10 <10 320 <10
A/American wigeon/South Carolina/22-000345-001/2021 2.3.4.4b H5N1 <10 <10 80 80
Test antigens

A/red-shouldered hawk/Minnesota/22-012000-004/2022 2.3.4.4b H5N1 <10 40 320 160
A/black vulture/Florida/22-010358-001/2022 2.3.4.4b H5N1 <10 <10 160 80
A/chicken/Pennsylvania/22-012092-006/2022 2.3.4.4b H5N1 <10 <10 160 160
A/black vulture/Florida/22-012331-001/2022 2.3.4.4b H5N1 <10 <10 160 160
A/bald eagle/Wyoming/22-013015-001/2022 2.3.4.4b H5N1 <10 <10 160 80
A/chicken/Pennsylvania/22-012092-010/2022 2.3.4.4b H5N1 <10 <10 160 80
A/Canada goose/Wyoming/22-011671-001/2022 2.3.4.4b H5N1 <10 <10 80 80
A/turkey/lowa/22-012098-001/2022 2.3.4.4b H5N1 <10 <10 80 80
A/black vulture/Florida/22-012333-001/2022 2.3.4.4b H5N1 <10 <10 80 320
A/black vulture/Maryland/22-012407-001/2022 2.3.4.4b H5N1 <10 <10 80 80
A/Cooper's hawk/Minnesota/22-012931-001/2022 2.3.4.4b H5N1 <10 <10 40 40

GISRS

GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM
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Reference antigens

Clade

Subtype

SJIRG-
161052

CNIC-
FJ21099

IDCDC- Amwg/
RG71A 2021

IDCDC-RG71A (A/Astrakhan/3212/2020-like)

320

Test antigens

A/red-shouldered hawk/Minnesota/22-012000-004/2022
A/black vulture/Florida/22-010358-001/2022
A/chicken/Pennsylvania/22-012092-006/2022
A/black vulture/Florida/22-012331-001/2022
A/bald eagle/Wyoming/22-013015-001/2022
A/chicken/Pennsylvania/22-012092-010/2022
A/Canada goose/Wyoming/22-011671-001/2022
A/turkey/lowa/22-012098-001/2022

A/black vulture/Florida/22-012333-001/2022
A/black vulture/Maryland/22-012407-001/2022
A/Cooper's hawk/Minnesota/22-012931-001/2022

320
160
160
160
160
160
80
80
80
80
40

A new CVV antigenically-like A/American wigeon/South Carolina/22-000345-001/2021 is proposed

GISRS

GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM



Summary

e Zoonotic CVV development integral part of vaccine composition meetings.
 Purpose is to cut 4-6 weeks off vaccine response.

* Process and data needs are similar to seasonal decisions.

e Strong partnership with OFFLU has developed.

 The zoonotic threat from influenza is not subsiding.



GLOBAL INFLUENZA

St. Jude Children’s SURVEILLANCE &
Research Hospital - RESPONSE SYSTEM

1]]3 FAO

network on animal influenza

Finding cures. Saving children.
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