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ORGANISATION OF THE MEETING

x 19 OCTOBER 12:00714:00 CETz PLENARY SESSION

A Update on the GIHSN and discussion of the Global Results for the
2019/2020 season.

A With an external speech from Dr
the Covid impact

Wenging Zhang, WHO, on GISRS and

x 20 OCTOBER 9:0(12:00 & 14:00717:00 CETz 2 REGION SPECIFIC SESSIONS

A Results by site
A Covid impact and implementation challenges for the coming season
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WEBINAR RULES

J! Except for the Speakers & Moderators ,allat t endees wi | | be
only} .mode

9) Your guestions should be submitted using the Q&A button.
9‘ Questions will be discussed after the presentations.

©y  Key questions not answered during the Q&A sessions will be answered
$ in Day 2 sessions if relevant or via email after the webinar.

Thank you for your cooperation!
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PLENARY SESSION 190CTOBER12:00-14:00 CET

AGENDA

12:00-12:10 Welcome & Opening of the Meeting C Mahé (Foundation)
Welcome messages from all sites (video)
Objectives of the Meeting
12:10-12:25 Foundation Update: Strategy & Governance C Mahé
Participating sites for the Next Season
Presentation followed by Q&A
12:25-12:45 GISRS and COVID-19 impact W Zhang (WHO)
Presentation followed by Q&A
Moderated by ] W McCauley (WHO CC)
12:45-12:55 GISAID: Update on Covid-19 S Maurer-Stroh (GISAID)
12:55-13:35 GIHSN Update: Last Year Activities & Results M Andrew (ISC)
Presentation followed by Q&A B Lina (I1SC)
13:35-13:55 GIHSN Updated Protocol for the Next Season S Chaves (Foundation)
Presentation followed by Q&A
13:55-14:00 Closure of the Plenary Session & Introduction to Day  C Mahé
o Global Influenza BRI
Qﬂy Hospital Surveillance _
Network Copyright GIHSN 202D 5




Global Influenza S
Hospital Surveillance
Network

www.gihsn.org

in
-]

.
-
1 : \
< . -

GIHSN 8TH ANNUAL MEETING, 1920 OCTOBER 2020
FOUNDATION UPDATE: VISION & GOVERNANCE

Cédric MAHE, President , Foundation for Influenza Epidemiology
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BACKGROUND AND RATIONAL FOR THE FOUNDATION /GIHSN

A Effective influenza surveillance is essential for vaccine strain selection and pandemic preparedness

A WHO Global Influenza Surveillance and Response System ( GISRS) relies onsuccessful 70 years
partnership with collaborating centers & NICs worldwide

A Nonetheless, additional components could strengthen GISRS:
» Catalystic funding notto rely only on national funds (see COVID impact)

» Additional focus on Severe Acute Respiratory Infection (essential part of WHO preferred product characteristics
for flu vaccines in LMICs)

A Linkage between virus genetic sequencing and clinical significance (better strain selection ?)
A Multiple respiratory pathogens detection (e.g. COVID, RSV) foeconomy of scale
» Advanced analytics

A Private sector shares same goals regarding optimization of vaccine performance and the importance
of awareness about severe respiratory outcomes A untapped potential for collaboration, synergistic
funding

A Toward a PPP funding mechanism for respiratory virus surveillance and control

/ _, Global Influenza
lll'—)
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LATESTDEVELOPMENTS

A Dialog with WHO GIP
4 provision of data for the annual vaccine strain selection  (NGS + clinical data)
» Potential use the GIHSN to generate COVID -19 data: site feasibility conducted in April

A Diversification of funding . 2 new donors (lllumina and Seqirus) in addition of Sanofi Pasteur
and IFPMA provide catalytic funding which complete national investments

A Expansion of the sequencing activities: strain sequencing platform, GISAID partnership

A Discussion of a collaboration in respiratory virus surveillance and epidemiology with
Institut Pasteur

A Potential link with Alliance for Influenza Pandemic Preparedness. The Foundation is part of
the Alliance and could be involved in the action plan (burden of disease awarness)

Global Influenza
Hospital Surveillance
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EXECUTIVECOMMITTEE MEMBERS

Executive Committee Members :

A Cédric Mahé, Sanofi Pasteur

A Erica Dueger, Sanofi Pasteur

A Mendel Haag, Seqirus

A Volker Liebenberg, lllumina

A Paula Barbosa, IFPMA

A Bruno Lina, Independent Scientific Committee

A John Paget, Independent Scientific Committee

A Melissa Andrew, Independent Scientific Committee

Global Influenza
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INDEPENDENT SCIENTIFIC COMMITTEE

Mandate

« Review and advise on the scientific deliverables such as the protocol,
analyses, interpretation of results, report(s), scientific communication and
publications

. Advises on technical and scientific topics and provides specific
recommendations

« Grading of the proposal to the tender
. 3 designated representatives at the Executive Committee

Composition

. The Committee is composed of 5 to 8 independent expertsand 2 -3
investigators from the GIHSN network

. Membership currently under renewal

Global Influenza
Hospital Surveillance
Network
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FOUNDATION GOVERNANCE

Foundation for Y illumina
SANOFI
INDEPENDANT Advise II' Influenza
SCIENTIFIC COMMITTEE I Epidemiology @ - ‘G
(include 3 site representatives Evaluate/ rank Cﬂl‘ u b I;zA
applications .
EXECUTIVE COMMITTEE > Funding
_ L (31SC + 2 Sanofi Pasteur + lllumina +  Seqirus )
P Technical/Scientific
advice - . ) )
» Decision Making on strategy & funding allocation Grant
allocations
Advise Deliver Oversee overall
annual results performance Fondation

de
France

SEASONAL FLU SURVEILLANCE PLATFORM

Coordinating CRO Coordinatio
n contract » Finance &

legal oversight

GIHSN Site GIHSN Site | GIHSN Site GIHSN Site Grants
1 2 g N

@
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SANOFI PASTEUR ROLE IN THE GOVERNANCE

. Contribution of FTEs from SP staff (during this contribution, they do not represent SP
interest)

» Sandra Chaves (0,1 FTE- scientific)
» Laurence Torcel-Pagnon (0,2 FTE coordination)
» Cédric Mahé (0,1 FTE- strategy & partnerships)
4+ Myriam Beigeaud (0,1 FTE- admin)

1) Global Influenza
aby i i
(_i) | Hospital Survelliance Copyright GIHSN 202D 13



SITESPARTICIPATING TO THE GIHSN

IN THE 2019-2020 & 2020-2021 SEASON

North America
Canada
Mexico

South America
Brazil
Argentina

Peru

Eurasia
Romania
Serbia
FranceParis
FrancelLyon
Ukraine
Spain
Russig2)

Hospital Surveillance
Network
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B 20192020

B 20192020 & 202021

20202021

Africa
lvory-Coast
SouthAfrica
Kenya

Middle East
Lebanon
Turkey

Asia/Pacific
ChinaFudan
ChinaWuhan
India

Nepal
Bangladesh
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GISRS AND COVID-19 IMPACT

Dr Wenging ZHANG, Head of Global Influenza Program, WHO
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World Health
Organization

GISRS and COVID-19 impact

Wenqing Zhang

GIHSN Global Annual Meeting 2020
19-20 OctoberA Vi rtual meeting

GLOBAL INFLUENZA
SURVEILLANCE &
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Response to COVID19 pandemic:

GISRS in action since day 1
of the identification of SARE0V-2

INFLUENZA PREPAREDNESS & RESPONSE



Rak
TOP URGENT: GSD (Genetic sequence data) sharing

Phylogenetic Analysis of A(H3N2) Hemagglutinin Genes Circulating Globally
2019-20 Northern Hemisphere Vaceine since February 1, 2020

A GSD sharing i critical for diagnostic o ||

rahic Region HA Clades Since Feb. 2020

- r\m
(Tip Label Colors) [ 2a1 [ 2aib+135K | k5
evel opmen S aS S es SE fhm i
] [l Eastem Asia [ 2atb+131k+04n [l 2a1b+135K+186D g#OF
.MBashemAsia 2a a1
Central Asia %

A ABS T Access and Benefit Sharing i -
A GISAID i the GISRS mechanism for influenza T ©

=4

GSD sharing =

+137F|

2a1b
+135K

+1860)

[N (1]
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+131K
AHawaiild212019 §

AlSouth Ausfralia/342013 §

2020-01-10 1st GSD shared via

GISAID (< 48 hours)
EpiFIUMA A EpiCoVWM i § 3

S189Y

~118K whole genomes of .
SARS-CoV-2 as of 2 Oct 2020

0.000 0005 0.010 0015 D020 0025 0030 0.035 0.040 0.045 gg % % % % §
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TOP URGENT: EQAP (external quality assessment program

A Evaluate lab diagnostic quality of the novel virus SARS-CoV-2; understand the global
capacity

A GISRS mechanism of annual EQAP for influenza since 2007

A Influenza EQAP A WHO COVID-19 EQAP
o 8 Feb initiated discussion

o Confirmed contract 15 March T 31 August > m‘ . 35%!
80% 71% 78% i 73% 73%

o 16 April i 1st shipment going out N

Results by Countries, Areas and Territories

\_=

70%
60%

164 countries (233 labs) participated:

40%

U 94% participating labs all correct

a

U 95% participating countries with all
correctness full capacity in place
U 96% of labs with 2019 influenza EQAP alll B AV ot et corre . atveot ity Global
correct record, all correct for COVID-19 virus s Counties allcorrect (full testing capacity)

Countries Participated

INFLUENZA PREPAREDNESS & RESPONSE 19




GLOBAL INFLUENZA
& SURVEILLANCE &
RESPONSE SYSTEM

Capacity built through influenza readily A COVID-19
response

A FluMart A CoVMart: COVID data reporting
A GISRS influenza shipping mechanism A COVID-19 virus materials shipping

A Influenza pandemic special study protocols A COVID-19 serology and early
Investigation protocols

A ~90% national COVID-19 labs are NICs or labs associated with GISRS
A GISRS mechanisms e.g. TORs of H5RefLabs A COVID-19 Reference Labs

A COVID-19 sentinel surveillance by GISRS

Operational considerations for COVID-19
surveillance using GISRS

), World Health
\nlll P f]’ . .
26 March 2020 & Organization

Interim guidance

INFLUENZA PREPAREDNESS & RESPONSE



GLOBAL INFLUENZA
& SURVEILLANCE &
RESPONSE SYSTEM

Impact on influenza surveillance and monitoring

180

150

120

20

60

N. countries, areas or territories

30
0
1 5 9 13 17 21 25 29 33 37 41 45 49
Week
0017 2018 =019 e—?’020 2020 as of June
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Specimens processed for influenza by WHO Region

AFR EMR SEAR
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B
Shipments to WHO Collaborating Centres (via SFP)

120

90

60

Number of shipments

30

0
January February March April May June July August September October November December

Month

2016 2017 e==—2018 2019 eom?020
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GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM
Uit e ok the By gt s

Impact on influenza surveillance and monitoring

Reporting indicators of Total responses (n=31)

(from AFRO, AMRO, SEARO and WPRO)

Influenza sentinel hospitals (e.g. SARI surveillan
repurposed to COVHD9 designated hospitals?

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ﬂ 2 a2 adda2gsssdadsssEsgsszags g 2 8282 e 2 s s |
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
15 | 16 | 17 | 18 | 19| 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 20 | 30 | 31 | 32 | 33 | 34 | 35 [ 36 | 37 | 38 |30
e i o

= All of them
= None
= Some of them

PISA
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GLOBAL INFLUENZA
& SURVEILLANCE &
RES PONSE SYSTEM

WHO guidance - how to address the issue

Preparing GISRS for the upcoming influenza seasons

during the COVID-19 pandemic — practical considerations A For the persistent influenza threat:
continuous surveillance, monitoring, and

Interim guidance : 4 g
B — (@) Jiord Health timely assessment of associated risks of

seasonal, zoonotic, and pandemic influenza
as specified in the WHO Terms of Reference

Influenza

Preparing GISRS for the upcoming influenza seasons Of G I S R S .

Practical considerations for WHO CCs

In the context of the COVID-19 pandemic,
GISRS, regional influenza networks, and
national influenza surveillance systems
should prepare for the co-circulation of
influenza and SARS-CoV-2 viruses in the
upcoming and subsequent influenza
seasons and for the possible emergence of

and ERLs »

(" /\ CAUTION )

A For the current COVID-19 response:
o T continued leverage of GISRS and associated
P surveillance systems for COVID-19 sentinel
surveillance.

influenza viruses of pandemic potential.
This document summarizes operational
considerations to continue monitor the
persistent influenza threat and maintain
influenza surveillance while responding to
the current COVID-19 pandemic.

Read the document

https://www.who.int/influenza/gisrs_laboratory/upcoming_flu_season/en/

INFLUENZA PREPAREDNESS & RESPONSE



GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM
Uit e ok the By gt s

Optimize the use of GISRS influenza systems

A Enhance vigilance for the threat of influenza

A Surveillance for co-circulation of influenza and COVID-19
o Ultilize existing influenza sentinel surveillancel sisteasable, practical

o Atypical seasonality 208€@ategies farterseasonagleriods

=100
1500 —

75000

South Africa Myanmar

:
8
Juadiag

COVID cases
COVID cases

L

8 12 16 20 24 28 32 36 40 8 12 16 20 24 28 32 36 40
Week

Week
Universal COVID % positivity (Our World in Data) “**% COVID cases reported to WHO

= COVID % positivity among sentinel samples
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COVID-19 sentinel survelllance

Country, area, territory reporting SARS-CoV-2to FluNet

50 100
45 20
40 80

~J

0

|I 1l -
[ |
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w w
=] u

# country, area and territories
=]
(%3]

20 I 40
15 I I 30
10 I 20
5 10
0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Week 2020
s AFRO e AMRO — mmmm EMRO EURCO s SEARO WPRO —ess==% of countries

Between week 26-39: 17 ~ 33 countries reported timely
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SURVEILLANCE &
RESPONSE SYSTEM

Unitng he werkd i the B30 agaimt ity

GISRS

COVID-19 sentinel surveillance by WHO Region
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. N
WHO e-Consultation 6-8 October  ’

- main outcomes and observations

A Reassured common ground of a global system A GISRS and associated surveillance
systems A influenza and COVID-19

A Consensus on essential components of the global systems for influenza and COVID-19
sentinel surveillance e.g. case definition, testing algorithms:

o Primary roles and responsibility: influenza surveillance and monitoring

o Whenever possible, add SARS-COVID-2 in sentinel surveillance

o Clearer vision on how to function GISRS systems in the upcoming next 6-12 months
o Real experience from Southern Hemisphere 2020 valuable

A Challenges real; importance and benefits of GISRS for both influenza and COVID-19
not fully understood by decision-making levels in many countries

A Importance of reporting to FluNet and FlulD (for both influenza and COVID-19
surveillance data) not fully understood by some countries

A High expectation for Multiplex influenza+SARS-CoV-2ivs i limited supply
o CDC supply limited; commercial kits with constraints

INFLUENZA PREPAREDNESS & RESPONSE 29




What GIHSN can support

A Sustain sentinel surveillance
o Secure 150 (minimum 50) per week of quality
SARI/ILI/ARI specimens
A Test for influenza and SARS-COVID-2

o When resource allows, test for both

A Report the aggregated results through same
Influenza reporting channel, same timing

o Additional data fields already built into FluNet/FlulD,
Including potential co-infections

A Vigilant of influenza threat
o Continue GISRS function on influenza, especially now!

INFLUENZA PREPAREDNESS & RESPONSE

GISRS algorithm 1: when testing influenza

influenza viruses as a first preference

. . 1
Respiratory specimen

GLOBAL INFLUENZA
SURVEILLANCE &
RESPONSE SYSTEM

Discard or SARS- Multiplex .
test for > Cov-2 assay singleplex
Influen Influenza A-B assay
respiratory za AfB +/- Influenza A/B
pathogens I ]
[ | | T T 1
SARS-CoV-2 SARS-CoV-2
SARS-CoV-2 + = Influenza Influenza Influenz:
Influenz; Influenza A? B
AfB + AfB + -
L 1 »l
- = 1
Perform confirmatory Test for Subtype De_t eeeee
. SARS- H1/H3 e Il_neage
(1 required) CoV-2 Vic/Yam
I — I I
[}
SARS- SARS- Submit a subset to WHO
Cov-2 CoV-2 CCs for influenza® and/or
Pass onto COVID-19 o sequence a
reference centre or proportion of samples
culture (BSL3) or I +
sequence as appropriate
. Perform X
h confirma Discard or
1 tory test for
f other res-
L Els - submit data to WHO
Submit data to WHO COVID-19 ¢ pathogens FluNet?.
database. Upload sequence data to
Uplead sequence data to GISAID or GISAID or other publicly
other publicly accessible database accessible database.
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http://www.who.int/influenza/en/
mailto:influenza@who.int

Global Influenza S
Hospital Surveillance
Network

www.gihsn.org

in
-]

GIHSN 8TH ANNUAL MEETING, 1920 OCTOBER 2020
GISAID: UPDATE ON COVID-19

Sebastian MAURERSTROH, GISAID

Sous l'égide de

Foundation for sgndation
Influenza France

Epidemiology






https://www.pri.org/file/2020-05-01/global-network-scientists-work-track-covid-19-s-spread

Near Realime Data Sharing begins 2009

Sharing the first and all subsequent genomes of the pandemic HIN1
influenza virus via GISAID (2009)

Rebecca Garten et al, U.S. CDC



Near Realime Data Sharing continues, e.g. 2013

Sharing the first and all subsequent genomes of the novel,
highly pathogenic H7N9 avian influenza virus via GISAID

Tian Bai et al, China CDC



GISAID was ready Oisease X =

=prewly emerging coronavirus

' I S INHUANET I_Sl'De"'ZOlgI

Viral pneumonia cases reported in central
China

14-Jar2020

(&) World Health Organization (WHO) &

Whole genome sequences for the novel

(2019-nCoV) from the Chinese ™ ' authorities were
shared with WHO and have also been submitted by
Chinese authorities to the GISAID platform so that they
can be accessed by public health authorities, laboratories
and researchers.

CORONAVIRUS
(2019-nCoV)

Workd Health
Organization

08-Jarr2020

It is a novel coronavirus

202001-08

Complete genomes
sequenced
Less than 48 hours

202001-10
Shared with the world

. viaGISAID

>hCoV-19 /Wuhan/IVDC-HB-01/2019 |EPT_IsL 402119) 10-Jan2020
ATTAAAGGTTTATACCTTCCC
AATCTGTGTGGCTGTCACTC



http://www.xinhuanet.com/english/2019-12/31/c_138669240.htm

GISAID Data instantly yields Results for Targeted Response

1. Development of first diagnostics kits and refinement through ongoing
surveillance for mutations

2. ldentification of potential drug and vaccine targets on RC®through
repurposing

3. Genomic epidemiology of hGady, allows analysis of the exportation and
importation events of viruses between countries, conteting in countries,
or identification of transmission chains

4. Evidence that the virus has not drifted to significant strain difference, with in
particular the cell receptor binding pocket being followed closely

5. Identification of animal precursors of hCb¥(in bats and pangolins)



Realtime data sharing is not achieved by governmental Regulations
X AG Aad AYyOSyGA@GATI SR 68 GKS O2yTARSYOS

25 First publicly available genomes
160 000 starting 1@ January 2020

20
15
140 000 10

by week 42 all
148,61 7publicly
available genomes
and associated data
submitted to GISAID

120 000 10 11 12 13 14 15 16 17 18 19 20 21 22

124 countries
m GISAID = Genbank

100 000

80 000

60 000

Number of submissions

40 000

20 000

0
week2 3 4 5 6 7 8 9101112131415161718192021222324252627282930313233343536373839404142

B GISAID mduplicates in Genbank (total) m duplicates in Genbank (US only)
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Where did it come from?

hCoV®ang/6lan/BaR o 1EPIl SB 1058817

Loo hCoV®ang/6uan/B3BR 0 JE/PI SKU 10524817
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Early outbreak genomes showed very low diversity, only
a handful of mutations over 30,000 bases

2019- 2019- 2019- 2019- 2019- 2020- 2020- 2020- 2020- 2020- 2020-
12-24 12-30 12-30 12-30 12-30 2019- 2019- 2020- 01-14 01-15 01-15 01-15 2020- 01-17 2020- 01-18
Wuhan/ Wuhan/ Wuhan/ Wuhan/ Wuhan/ 12-30  12-30 2019- 2019- 2019- 2019- 2019- 01-01 2020- 2020- Guang Guang Guang Guang 01-16 Guang 01-17 Guang
IPBCA HBCD IPBCA IPBCA IPBCA Wuhan/Wuhan/12-30 12-30 12-30 12-30 12-30 Wuhan/01-08 01-13 dong/2 dong/2 dong/2 dong/2 Zhejian dong/2 Zhejian dong/2
MS- C-HB- MS- MS- MS- IVDC- IVDC- Wuhan/ Wuhan/ Wuhan/ Wuhan/ Wuhan/ IVDC- Nontha Nontha OSFO1 0SFO1 0SF01 O0SF02 g/WZ- 0SF02 ¢/WZ- O0SF04

WH-01 01 WH-02 WH-03 WH-04 HB-01 HB-05 WIV02 WIV04 WIVO5 WIVO6 WIVO7 HB-04 buri/61 buri/74 2 3 4 5 01 8 02 0
2019-12-24 Wuhan/IPBCAMS-WH-01

4 . . @ World Health Organization (V_VH?)? @WHO - Aug 19 - v
rorn 1230 wnnrasnmsomc: [ 7 Thalland: Pirst full genomes
2019:12:39 Wihan/IPECANSWH-02 outside of China were still identi o e e |
2019-12-30 Wuhan/IPBCAMS-WH-03 4 2 7 ore #RealLifeHeroes stories @ bit.ly/311zI0X

to the Wuhan consensus

2019-12-30 Wuhan/IPBCAMS-WH-04 3 1 6 1
2019-12-30 Wuhan/IVDC-HB-01 3 1 6 1.0
2019-12-30 Wuhan/IVDC-HB-05 5 3 . 3 2 2
2019-12-30 Wuhan/WIV02 5 3 3 2 2 4
2019-12-30 Wuhan/WIV04 3 1 6 1.0 0 2 2
2019-12-30 Wuhan/WIV05 5 3/8 3 2 2 4 4 2
2019-12-30 Wuhan/WIV06 3 1 6 1.0 0 2 2/0 2
2019-12-30 Wuhan/WIV07 5 3 . 3 2 2 4 4 2 4 2
2020-01-01 Wuhan/IVDC-HB-04 6 4 4 3 3 5 5 3 5 3 5
2020-01-08 Nonthaburi/61 3 1 6 1 2 2 2 . 2 3
2020-01-13 Nonthaburi/74 3.1 6 1 2 2 2 2 3
2020-01-14 Guangdong/20SF012 6 4 . 4 3 3 5 5 3 5 3 5 6
2020-01-15 Guangdong/20SF013 6 4 4 3 3 5 5 3 5 3 5 6
2020-01-15 Guangdong/20SF014 4 2 7 2 1 1 3 3 1 3 1 3 4 4
2020-01-15 Guangdong/20SF025 6 4 . 4 3 3 5 5 3 5 3 5 6 oo 4
2020-01-16 Zhejiang/WZ-01 5 3 3 2 2 4 3 2 4 2 4 5 5 3 5
2020-01-17 Guangdong/20SF028 4 2 7 2 1 1 3 3 1 3 1 3 4 4 2 4 3
2020-01-17 Zhejiang/Wz-02 31 6 1 0 0 2 2.0 2.0 2 3 3.1 3 2 1
2020-01-18 Guangdong/20SF040 4 2 7 2 1 1 3 3.1 3.1 3 4 4 2 4 3/0 1

Nucleotide (base) differences among early outbreak strains

by BIl, A*STAR smgapow



Germany_ BW_1_L8834-2893aa ¢
Brazil SPBR_01_/28851-2897¢
Finland_FiN25_/288581-28979
taly COG1_288581-28979

Mexico_fnDRE 01 /28863-28%aac
Switzerland 7377 _/255581-255aa ¢
Switzerland 7757 _/2585581-255aa ¢
Switzerland 7796 _f285881-285aac
Switzerland 7797 _/28832-28%aa €
Switzerland 7806 _28881-285aac

How can you detect it?

PCRbased (RNA amplification)

For active viral infection
Highly specific

Quick to develop
Labbased

-E
o
(8
&

ChinaCOC F/1-22

Germany_BavPatl LBE27-285

L L O T T T O O O O IO
L T T T B T B L
L O T T T T O O O O I T
AT a T e T s T s s s O L
LU TI TI T (TI TI T T L L L L 1}

Serologybased (Antibody binding)

1. For later stage of infection
2. After infection (immune memory)

Slow to develop
Can become pointf-care

Antibody
binding
region
(epitope)



Mutations leading to split into genetic groups (clades)

Blue: new from Asia
Green: new from Oceania
Magenta: new from Americas
Red: new from Europe

Grey: from previous updates

GH

Full genome
tree derived
from all
outbreak
seguences
202010-16

Notable changes:

135707 full genomes
(+3834) (excluding low
coverage, out of 145201
entries)

Updated clades:

S clade 6358 (+70)

L clade 4181 (+53)

V clade 5251 (+48)

G clade [#S477X] 30972
[92] (+1329 [+0])

GR clade [#S477X] 53178
[7351] (+1151 [+5])

GH clade [#S477X] 31930
[618] (+1151 [+52])

Other clades 3837 (+32)

We gratefully
acknowledge the Authors
from Originating and
Submitting laboratories of
sequence data on which
the analysis is based.
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CoVsurvetool to analyse mutationsexample spike S477N

2008 - 2020 | Terms of Use | Privacy Notice | Cantact

[GISAID)

Sebastian Maurer-strah

Jesicov= J§ orowse [ oewnicass O ueiosa | Jmyries [ curation

CoVsurver Lee,

.; Maurer-Stroh, S [2013)

3D struetural visualization of the spike glyeaprotein with mutations identified in the query Sequénces shown as ealored Balls -

e

h host

# muthtions:

List of variations displayed in structure (nearest residue if in loop /termini region}
DE14G
Query Clade

Best reference hit oid Yecoverage Emut Lidt of mutations

[l

& B () Covmner g

Spike S477N
to alternative position numbering:

477 hCoV-19 numbering
464 SARS numbering
Spike hCoV-18/Wuhan/WIV04/2018
Position in reference: 477

AAin reference: 5

AA in query: N

Chosen reference:

Mutation Spike S477N already occurred 4128 times (2.98% of all samples with Spike sequence)
with this mutation, collected in 2020, v -
. The mutation most recantly occurred in strain
ollected in September 2|

Ses detailed global statistics for this position

A mutation at the pasition equivalent to Spike 477
related to Host Change and Gthers.

Zen reportad in the literature to be

f proteins from related strains, the Spiks pasition equivalent to
this mutation is invalved in:

Antibody Recognition Sites
Host Cell Receptor B a
viral Oligomerization Interfaces

PubMed search for this mutation

MEW: Occurrence and phylogenstic context of mutation at CoV-GLUE

Phylogenstic context for this mutation

‘Multi=clade occurrence

Protein: Spike
Coronavirus type: Yeast SARS-CoV-2 (2019)
Mutation (as in paper): S477N
neutral AA: §
neg. eff. Ad: [\
Effect: Host Change

Receptor
binding

In a deep mutational scanning experiment that expresses
Spike RBD in a yeast-display platform, S477N mildly
increases the binding to ACE2 (apparent dissociation
constant delta-logl0 value: 0.08)

Literature reference

{Mutation S477M in the paper is at an equivalent position of the mutation in
your query)

Comment:

[ Screenshot |
Antibody interaction: The mutation position (red atoms) corresponds to position 477 on viral
chain E (yellow backbone) of protein entry 6xcn, originating from Severe acute respiratory
syndrome coronavirus 2 and with a label of Spike glycoprotein. The mutation is within 6 A

from antibody chain F (purple backbone)
Antibody
interface

)

-




How can you treat it?

VaccinesmADbs Small molecule drugs

Common spike
mutations within
the outbreak¢
Sep 2020

Polymerase hCel® vs SARS

Mutations with

occurrence >10 o _
Inhibitors developed against the SARS/

Timer complex polymerase have good potential to bind
of viral spike similarly to hCo\.9->Drug repurposing
giyeoprotein Remdesivir
Surface antigen mutations appear random and not w
driven by antigenic selection (sites on top) so far ‘



How can you treat it? 4 reinfection cases spike glycoprotein comparison

Antibody

Spike Pl Spike
glycoprotein e glycoprotein
monomer L) trimer

2 of 4 reinfection cases have mutations possibly interfering with the structural conformation of

glycosylation sites in a region that is also broadly recognized by antibodies which would provide a
hypothetical mechanism for immune escape potentially contributing to permitting second infection.

| 26 SOSNE GKAA R2SayQid |LWJXe G2 Ftf I|opodabtyy, ' yR YI yeé
these mutations are rare and occur sporadically without causing large clusters so far.



SummancDL{! L5 O2Yy dNRAOdzii S 2

1. Development of first diagnostics kits and refinement through m
ongoing surveillance for mutations

2. ldentification of potential drug and vaccine targets on RC®V
through repurposing

3. Genomic epidemiology of hGAd¥9, allows analysis of the \§m
exportation and importation events of viruses between countries >
contacttracing in countries, or identification of transmission %
chains

4. Evidence that the virus has not drifted to significant strain
difference, with in particular the cell receptor binding pocket
being followed closely

5. ldentification of animal precursors of hGb¥(in bats and
pangolins)

<

We gratefully acknowledge the Authors from Originating and
Submitting laboratories of sequence and meta data. w
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2019/2020: 20 SITES HAVE SHARED THEIR DATA ON THE

GIHSN PLATFORM

#included = 14 429 #LCl =4 326 #sequenced = 753 #ORV+ =2 298

Patient distribution by site
Population : Screened (14 429) B = Screened

# Included
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Global Influenza
Hospital Surveillance
NNNNNNN

QUICK OVERVIEWOF THE DATA COLLECTION PROCESS

(1/2)

All sites apply a standardized protocol

U Key focus : Link clinical and virologic data (including whole genome sequence)
from hospitalized patients with acute respiratory infections, with emphasis on
lab-confirmed influenza cases

Trained study staff on site collect relevant information
U 2 questionnaires (<5 years old / 5 years old and more)

All patients meeting the inclusion criteria and providing consent will be
swabbed. Samples are sent to reference laboratory for RT -PCR or tested on
site.

WGS must be generated for a minimum of 50 -100 flu positive specimens.

U If the site has no WGS capacity, specimens can be sent to the National Influenza
Center in Lyon, France, under Terms of Reference for sharing materials

Copyright GIHSN 202050



QUICK OVERVIEWOF THE DATA COLLECTION PROCESS

(2/2)

Results of WGS are shared on the GUSAYD

Epi data are collected for positive samples that have been sequenced and, if
possible, for all positive cases and negative cases (for sequenced specimens,
the questionnaires include a GISAID number to allow linkage between WGS
results and clinical information).

Questionnaires are uploaded on the GIHSN Data platform usingae -CRF or
excel files.



Descriptiveanalysisand outcomes
(Data as of 9/10)
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GLOBAL PATIENT INCLUSION

Z NEARLY 90 000 PATIENTS OVER 8YEARS

N= 87 253
18000
16801
16 046
16 000
14429
14000
B # Included
12000 11022 m#LCl
10 008 10392
10000 H# ORV+
W #Sequenced
8 000
6153
6 000
326
4 000
2402 012 371 193
2 000
243 e I I /53"
o e . - - =
12 13 13 14 14 15 15_16 1617 17 18 18 19 19 20
*sequenced
# SITES 4 5 6 8 12 18 18 19 samples
sharedwith
GISAID

Global Influenza
Hospital Surveillance
Network

6th Global Annual Meeting
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8 000

6000
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CONTRIBUTION BY HEMISPHERE

SEASON 20192020

11349
N= 14 429
B # Included
miLCl
m # ORV+
m #Sequenced
3778
2022 2125
739 935 471
e . B a8 0 —_— 14
NORTHERN SOUTHERN INTERTROPICAL

13 SITES : 3 SITES : 4 SITES :

CANADA BRAZIL INDIA

CHINA KENYA IVORY COAST

FRANCELYON & PARIS SOUTH AFRICA NEPAL

LEBANON (ANALYSIS PENDING) PERU

MEXICO

ROMANIA

RUSSIAMOSCOW & ST PETERSBURG

SERBIA

SPAIN

TURKEY

UKRAINE
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2019-2020 GLOBAL

AGEDISTRIBUTION & VACCINATION RATE

N= 14 429

6 000 50%

A3% 5%
5 000 :
40%

35%
4 000

30%

3 000 25%

20%
2 000
15%

10%
1000

5%

0%
<5yrs 5-<18 18-<45 45- <65 65-<80 80+

. INCLUDED | (]  e—WACCINATION RATE INCLUDED e ACCINATION RATE LCI
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NORTHERN HEMISPHERE

11 349

N=

Peak W5
endJanuary

450

400

350

Negative

300

Influenza+

Other Respiratory virus

250

200

150

100

50

0PM-020C
9EM-0C0C
CEM-0C0E
TEM-0T0C
LTM-070¢C
ETM-070¢C
ceM-0d0e
Tim-0c0e
0ZM-0c0e
6TM-0C0¢
8TM-070¢
LTM-0C0C
9TM-070¢
STM-0c0¢
PTM-020¢
ETIM-0d0¢
CIM-020¢
TTM-0702
0TM-070¢
60M-070¢C
80M-070¢
LOM-0C0E
90M-070¢
SOM-020E
FOM-0207
E0M-070¢
OM-070¢
ToM-070¢
CaM-6TOC
TSM-6T0C
0SM-6T0C
6¥M-6TOC
8PM-6T0C
LPM-6TOT
IrM-6T0C
SPM-6TOC
FrM-6T0C
EPM-6TOC
rM-6TOC
TrM-6T0C
OrM-6TOC
LEM-6TOC
EEM-6TOC
CEM-6TOC

Fluseason W45earlyNovember2019¢ W16early April 2020
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SOUTHERNHEMISPHERE

N= 955

40

Negative

Influenza+

35

Other Respiratory virus

30

25

20

Peak W11

mid March

15

10

[¥p]

Q

o

SEM-0T0T
FEM-0T0T
EEM-0T0C
ZEM-0Z0EZ
TEM-0T0T
0EM-0C0C
6ZM-070C
8ZM-070C
LTAM-0T0C
9ZM-070C
SZM-0Z02Z
PIM-020c
ETM-070C
cemM-070¢
Tem-020e
0ZM-070¢
6TM-0C0C
8TM-070¢C
L TM-0702
9TAM-070¢
STM-0T0E
PTAM-020¢
ETM-070C
ZTAM-070¢
TIM-070¢C
0TM-0202Z
60M-070¢
80M-070C
L0M-0202Z
90M-070¢2
S0M-070¢
FOAM-020T
£0M-0202
20M-070¢
TOM-0C0¢
CaM-6TO0C
TSM-6TOZ
0SM-6TO0C
6vVM-6TOC
8rM-6TOC

« Seasom : W2mid Januaryg W12 mid March
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LEM-020C
9EM-0T0C
SEM-0T0C
FEM-0C0C
ceEM-0C0E
TeEM-0C0EC
0EM-0Z0E
6ZM-020¢
8ZM-0T0¢
LZM-0T0E
9EM-0C0E
SEZM-0C0C
FEmM-020¢
£2M-020¢
CZM-0T0E
0ZM-0T0¢
6TM-0T0C
8TM-0C0¢
LTM-0T0E
9TM-020¢Z
STM-0T0C
PTM-0C0¢
£TM-0T0¢C
CTM-0C0E
TTM-0C0¢
0TM-020E
60M-020¢
80M-0T0¢
L0M-0T0E
90M-0T0¢
S0M-0C0¢
TOM-0C0¢
£0M-020¢
Z0M-0T0e
T0M-0T0C
ZSM-6T0C
TSM-6T0C
05M-6T0C
6M-6T0C
8rM-6T0C
LPM-6TOC
IrM-6T0C
SrM-6TOC
Tri-6T0C
EVM-6TOC
ZrM-6T0C
TrM-6T0C
0rM-6T0C
6EM-6TOC
8EM-6TOC
LEM-6TOC
9EM-6TOC
FPEM-6TOC
CEM-6TOC

N=2 125

Other Respiratory virus

Negative
Influenza+

[ ]

Peak W6
‘earlyFebruary
Yearround surveillance
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INFLUENZA VIRUS STRAIN EVOLUTION OVER

MULTIPLE SEASONS NORTHERN HEMISPHERE

N=18 559

Virus distribution per time period
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INFLUENZA VIRUS STRAIN EVOLUTION:

INTERTROPICALREGIONS

N=1 062
Virus distribution per time period
Viru
B A-Mot! d
VHLMN
—— I AN
- .
W Mixed
| | | E——
R Global Influenza
('II'/ Ho veilla
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INFLUENZA VIRUS STRAIN EVOLUTION:

SOUTHERN HEMISPHERE

N=582
Virus distribution per time period
Virus
B A-Mot 5 a
H1N
T
. B
: ] )
W Mixed
2T %\ | Global Influenza
(.II'/ Hospit eillance
Z:ﬁtGY::’a'l-':nnual Meeting COpyl’lght GIHSN 202D 61




2019-2020 INFLUENZA VIRUS STRAIN DISTRIBUTION
PER AGE GROUR NORTHERN HEMISPHERE

NNNNNNN
6th Global Annual Meeting
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2019-2020 INFLUENZA VIRUS STRAIN DISTRIBUTION

PER AGE GROUR INTERTROPICAL HEMISPHERE

N=471
Viru
Virus distribution by age B A-Not Subtyped
R H1N
190
HE
WL
Patiz
R Global Influenza
(|II'/ Ho wveilla
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OTHER RESPIRATORY VIRUS STRAINS EVOLUTION OVER

MULTIPLE SEASONS NORTHERN HEMISPHERE

N=15 734
Virus distribution per time period
Viru

W Adenon
W E
.
|

“ 3 %\ | Global Influenza

(.II'/ Hospit eillance

Z:ﬁtGY::’a'l-':nnual Meeting Copyl’lght GIHSN 202D 64




OTHER RESPIRATORY VIRUS STRAIN

EVOLUTION: INTERTROPICAL REGIONS

N=997
Virus distribution per time period
Viru
B Adenow
W E
m
mFe
|
“ 3 %\ | Global Influenza
{.llp} Hospit illa
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OTHER RESPIRATORY VIRUS STRAINS EVOLUTION:

SOUTHERN HEMISPHERE

N=1 807
Virus distribution per time period
Virus
B Adenovirus
B Bocavirus
Corona winus
2 I
5 -
B e
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I
]
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E:ﬁtGY::’a'l-':nnualMeeting COpyl’lght GIHSN 202D 66




2019-2020 OTHERVIRUS STRAIN DISTRIBUTION

PER AGE GROUR NORTHERN HEMISPHERE

o Viru
uuuuuuuuuuuuuuuuuuuuuu
o B Adenov
I l .
| . .
|
{

NNNNNNN
6th Global Annual Meeting
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2019-2020 OTHERVIRUS STRAIN DISTRIBUTION

PER AGE GROUR INTERTROPICALREGIONS

N=228
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CHRONIC CONDITIONS LCI+ VSORV+

PATIENTS <5

N=2 629

Immunodeficiency/organ transplant

Neoplasm

B #Patient LCI+

HIV exposure
#Patient ORV+

Congenital Heart Disease

Asthma

Cardiovascular disease

—
)

T
e

Malnutrition
Prematurity

Neuromuscular disease

Other
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o
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CHRONIC CONDITIONS LCI+ VSORV+

PATIENTS >=5

Immunodeficiency/organ transplant
Rheumatologic autoimmune disease
Neuramuscular disease

Asthma

Renal impairment

Neoplasm

Obesity

Chronic obstructive pulmonary disease
Diabetes

Cardiovascular disease

Other

Global Influenza
Hospital Surveillance
Network

6th Global Annual Meeting

N=3 995

B #Patient LCI+

...... #Patient ORV+

0 200 400 600 800 1000 1200
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ICU ADMISSION PER AGE GROUP

LCI+ VS ORV+

N=16 434

M # Patient LCI+

14%
# Patient ORV+

12%

10%

9%

7%

8%

7%
2%
0%
<5vyo 5-<18 18-<45 45 - < 65 65-< 80
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MORTALITY PERAGE GROUP

LCl+ VS ORV+

N=16 434

W Mortality rate LCH

Mortality rate ORV+

9% 9%

8%

1%

7%

5%

4%

3%

2%

1%
0%
=l
o N

<5yo 5-<18 18-<45 45-<65 65-<80 80+
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GIHSN 8TH ANNUAL MEETING, 1920 OCTOBER 2020
STRAIN SEQUENCING 2019/2020

Bruno LINA, University of Lyon, GIHSN Independent Scientific Committee
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TECHNICALISSUES

Shipment

A Transport by World Courrier ( organized Open Health)
A Predefined dates were not applicable

A Additional extra sequences not always used

Material
A Extracted RNA (volume 60pL per specimen, ct<30 and below)

Documentation:

A Excel table called « GISAIDepiflu uploader » with completed
mandatory fields
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GIHSN STRAINSEQUENCINGPERSPECTIVES FOR 2022020

SITES USING VIRPATH LAB FOR SEQUENCING

C India (100) 3 shipments: week 4 of  nov, week 1 of jan, mar

C Nepal (65) 3 shipments: week 4 of  nov, week 1 of jan, mar

C Kenya (100) 3 shipments week 1 of  dec, jan, mar

C France z Paris* (100) 3 shipments week 1 of  dec, jan, mar

C Russia z Moscow (60) 3 shipments week 2 of  dec, jan, mar

C Serbia (100) 3 shipments week 2 of  dec, jan, mar

C Ukraine (60) 3 shipments week 2 of dec, jan, mar

C Peru (50 HN -HS) 3 shipments week 1 of jan, jul, sept

C Bangladesh (100 HN -HS) 3 shipments week 2 of jan, jul, sept

C Argentina (75 HS) 3 shipments week 2 of may , jul , sept

Slobal Influenza e TOTAL / 860 incl 250HS
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GIHSN STRAINSEQUENCINGREALITY FOR 2012020

SITES USING VIRPATH LAB FOR SEQUENCING

India (111) 3 shipments: week 4 of Jan, week 2 of Feb
Nepal (0) O shipment

Kenya (63) 2 shipments week 2 Feb, week 2 Sept
France z Lyon (42) (almost real -time)

France - Paris (33) 1 shipments week 2 Sept

Russia z Moscow (0) 0 shipment

Serbia (50) 2 shipments week 2 Jan, week 1 Mar
Ukraine (61) 3 shipments week 2 Jan, week 1 mar, week 4 Jun
Lebanon (87) week 2 Jul

Peru (14) 1 shipments week 1 sept

Bangladesh (0) O shipments

lvory Coast (pending)

Argentina (0) O shipments

O 0 00000000000

e nce TOTAL / 461 plus 215 off -site
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GIHSN SHIPMENTPERSPECTIVES FOR 2022020

Prepared20192020 calendarfor shipmentsdata
sharing

2019 2020

JANUARY FEBRUARY MARCH
SMTWTEFS SMTWTEFS SMTWTF S

Shipmenton Tuesdays s o Shn  wvasurs 8o Ab

12 13 15 16 17 18 16 18 19 20 21
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SUMMARYOF GIHSNSEQUENCEANALYSIS

Nombre Nombre
date reception Nombre echantillons recus (ARN) Nombre sequences recues nombre de sequences validées au CNR Nombre echantillons non séquencés [ échec GISAID Etha"h”,nns E(ha"t'”,D"S EN COURS seq en cours
non testés / | non testés /
motif = Ct=31 | double envoi

w3 [ H1 | A [ B [total | w3 | #1 [ B Jtotal | 3 [ HL | A | B Jtotal | u3 [ #1 [ A | B | total H3 H1 B total
India 30/01/2020 1 1 0 33 | 50 1 9 37 a7 2 2 1 9 37 a7 1 1B en cours?
India 11/02/2020 1 15 1 41 i 61 1 14 42 57 1 2 3 1 14 42 57 1 1A infection mixte en cours
India total 2 26 1 82 111 2 23 0 79 104 3 5 2 23 79 104 2
Ukraine 1 16/01/2020 19 1 1 " n 19 1 20 1 1 19 1 20 0
Ukraine 2 04/03/2020 1 30 0 o " mn 1 14 15 16 16 1 14 15 0
Ukraine 3 25/06/2020 8 1 T 9 9
Ukraine total 1 57 1 2 61 1 33 0 1 35 16 1 ] 17 1 14 79 35 9
Serbia 1 29/01/2020 12 s " 7 8 15 5 5 7 8 15 0
Serbia 2 03/03/2020] 15 13 z " 3 14 8 1 23 1 4 5 14 7 21 2 1B-1H1 (pbm typage) 2 double
Serbia total 15 25 0 10 50 14 15 0 9 38 1 9 0 ] 10 14 14 79 36 2
Russia_Moscow 13/02/2020| 7 12 19 0 7 12 19
Russia-StPeterburg 06/04/2020 12 88 55 155 12 88 55 155
Russia total 12 95 67 174 12 95 67 174

r
Kenyal 12/02/2020 1 8 9 5 5 1 3 4 5 0 PCRABCNRVIneg/8A=4seq
Kenya 2 11/09/2020 54 0 54
Kenya total 63 o ] 0 0 5 4 0 5 ] 0 0 54
France-Lyon MA-aout2020 1 5 22 14 az2 1 5 1 7 17 8 25 1 5 1 7 10 5B -5A
France-Bichat MAl-aout2020 2 2 ] 2
France-Cochin MAJ-aout2021 3 3 0 3
France-Montpellier MAJ-aout2022 1 3 4 0 a
France-Rennes MAl-a0ut2023 8 13 1 2 24 0 24
France total 75 o ] 0 0 1 5 0 1 7 0 0 17 8 25 1 5 1 7 0 43
Liban 10/07/2020( 1 27 7 2 | 87 0 87
Peru 07/09/2020| 14 14
Mexico 23/04/2020 5 13 18 ) 5 13 13
Roumania 23/04/2020 6 4 13 23 6 4 13 23
Cote d'lvoire en attente 0
total échantillons 461
total sequences
total GIHSN recu /
total sequences validés CNR l 6 7 6 189
total echec CNR \ / 61 0 0
total soumis GISAID N\ Y. 37
total sequences en cours de traitement 211
bilan|au 14/09/2020

Hosmital Surveinance 19/10/2020
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STRAINSEQUENCING DATAAVAILABLE

Majority of A(HLN1)pdmQ9, a minority of A(H3N2) viruses.

B Victoria strains majority of the detected B viruses, no B Yamagata detected
In the network.

Phylogenetic analysis not completed

- sequences from off-sites not all receved
- sequencing of the last strains still pending (late arrivals)
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PRELIMINARYCOMPARISONGISRS7 GIHSN : HIN1PDMO9
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PHYLOGENYOF RECENTH1IN1PDMO9
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PHYLOGENY OF RECENT GIHSN HIN1PDMQO9
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PRELIMINARYCOMPARISONGISRS7 GIHSN : H3N2

Phylogenetic comparlson of A(H3N2) HA genes
Vaccine viruses :
Reference viruses
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PHYLOGENY OF RECENT GIHSN H3N2
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PRELIMINARYCOMPARISONGISRS7 GIHSN
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