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What information is needed to

update vaccine strains

How might our experience with

influenza help
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Virological Information for Strain selection

HI (and neutralisation ) data)
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SEVERITY

Disease Monitoring

(ILI/SARI/ARI)
A CLINICAL VIROLOGICAL

+ Mortality statistics = Virus recovery

from fatal cases

« Critical care use = Antiviral susceptibility
« Hospital admissions/discharge = Virus sampling

serious illness
= Diagnosis of illness

= Spotter practice
i

:

:

;

= Spotter practice

(cases per 100,000)
= Schools absence = Diagnosis of illness

- Sickness absence

)
] MEDICAL SERVICES me

| susceptibility

= Telephone advice = Outbreak investigation
+ Pharmacy sales + Seroepidemiology
« Community studies COMMUNITY CASES NOT SEEN BY = Sampling from

(ad hoc) MEDICAL SERVICES telephone calls

SURVEILLANCE

) COMMUNITY CASES SEEN BY {wsekly samples % positive)
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Eo Schematic sampling and sequencing
Public Health

England Strategy
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Criteria Sentinel Non-sentinel

. Vaccine failures
N

or sequencing Vaccine failures, fatalities, ECMO

Suspicion of drug resistance/immunocompromised
Recent travel

Suspected mismatch to molecular detection methods

Locally set capacity
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Temporal analysis

e.g H3N2 Variation

September (n=10) October (n=20} November (n=29) December (n=110)

January (n=224) February (n=102) March (n=100) April (n=10)

: ®@
~3CZa3 (subgroup 2) u3C2ad (subgroup 1) =3C2a1b (subgroup 5) m3C2a2 (subgroup 3) = 3C2a1 (subgroup 4) =3C3a
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Vaccine Effectiveness

Test Negative Case Control Design (TNCC)
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Process for Strain selection

GOAL Best match to circulating strains

Globally Harmonised process. One decision for N & S

hemisphere.

Regular timing to coincide with vaccine campaigns
Data coming from multiple and expert laboratories

Experienced multidisciplinary team to make choices

Transparant process

Clear timelines for industry
Process of vaccine candidate evaluation
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What might be different in a

pandemic with a new virus ?

Broadly based

Iceberg ratio Sampling
unclear Symptomatic and

asymptomatic

Relationship between

transmission and All ages
infection

ov

ed . Relationship between
What criteria to

: Fie lo we genotype and
assess differences

fFONE Na phenotype between strains

aan gay

i
Nia Nature of Correlates of

| protective rotection?
er immunity

P

Antigenic distance
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Where are we with SARS Cov 2 ?

Sequence First Surveillance

Paradigm shift....Genomic surveillance (WGS)
Global database (GISAID)
Lack of proportionate sampling
Lack of systematic sampling

Temporal analysis in infancy
Limited phenotype work

Link between genotype and phenotype to be developed

When to worry about variants

How to assess their importance
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SARS Cov-2 Tracking Virus Evolution

(>500,000 genomes)
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Laboratory based case confirmation

Symptomatic vs Asymptomatic

Summary of performance characteristics

Clinical Case Definitions

Influenza COVID-19

Sensitivity Specificity Sensitivity Specificity

(%) (%) (%) (%)

ILI 45-55 85-95 20-51 60-90

ARI 94 27 86 23

SARI 45-70 45-70 40-55 33-60

WHO Consultation Adapting GISRIS for Winter 20/21

In preparation
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Public Health

England

SEVERITY

« Mortality statistics

+ Critical care use

= Hospital admissions/discharges

- Spotter practice

(cases per 100,000)
« Schools absence

- Sickness absence

« Telephone advice

» Pharmacy sales

(ad hoc)

Adapt surveillance systems

CLINICAL VIROLOGICAL

« Virus recovery
from fatal cases

uCEWREEE REEWE mW

= Antiviral susceptibility
= Virus sampling
serious illness

iA

= Spotter practice

(weekly samples % positive)
«= Diagnosis of illness

= Antiviral susceptibility

COMMUNITY CASES SEEN BY

l=
SERVICES

= Qutbreak investigation
« Seroepidemiology

MEDICAL SERVICES telephone calls

« Community studies COMMUNITY CASES NOT SEEN BY

|
- Sampling from

pr -—

SURVEILLANCE

Zambon M. Influenza surveillance and laboratory diagnosis, in Textbook of Influenza (second edition), 2013.
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Pathways for virological characterisation

Clinical sampling

PCR testing.

Sequence confirmation

Clinical materials for virus

isolation

Host Cell

selection

pO, pl,p2
Sequence

In vivo studies

transmission & replication

In vivo challenge studies

vaccinated animals
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Assay developments:

assess growth and antigenicity
20 Virus B.1.17.(357) Virus England 2

E

‘ iE =z SB. "8 N - @

400 -

---
‘

le ca

I

y

of pg RB. ¢

bd =

serum 638 : serum 639

= —
320

z z
PY

£ E
450

(CH: June-Oet 2020

x = & UK2 Fel 2020)
=  —
2 E

®

£ E
40

g £2

Ez E 20

: 2
=

(RBD-ve)

—r TT
SND "3 (Serum and

EET Collection date)

Co oF
i)

Virus neutralised Virus neutralised
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Develop metrics of antigenic distance

Cc
D614G vs. D614G vs. D614G vs. D614G vs. D614G vs.
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Diamond et al, 2021

www.researchsquare.com/article/rs-228079/v1



TZ0Z ‘|e 12 NAA INIFAN

- Fan-—

TF<>" -

! | | | hu
=

Lm =]
jo

St dp Meh et
fe SH

Poet ns Ut Ot tt er 3

=
= 8

or
=

=
= =

Ph

=

ree
=

ko
BOO O—d

Tse" Ta pus

SeIToa ‘sesjduwes pay=aierd C3

Ped

-
=

= Ta

=v i=
SR —

a=
= = oy—

3)

fy

py
i i

i i

TsEIT 89 WU! sucnelnpy =@Xids ao SE ITaa =

oFpe 3°
1 H

“
—_—

=_
-- -

 -
- -

 -
--

-—-—-
- - - =

= B

—

—
= =

=

re

ors
=

+=
To O=d

LTT"TT" a2 pus
Si Todd ‘sajduuses poSyy—>aerd =a

<==
=
=

=
NS

\“>

== ST
~ ~3= ~~ 3%

1 3 H x

-_

=
Betsy, Set, hot So prin fot peat

eS

rt So Seti pee et pti et =

= B
=

1

EN == mE Ss
2
we

=
Se

+

LTT"|G ul sucocililelnppg =>ids ago Sw Toda ~

cLC1-VNYW

SISAjeue auIdJeA 1S0d

1115012



Duration of Protection :

Field work and outbreak Investigations
link in vitro to in vivo

Epidemic curves of outbreaks in care home A (A) and care home L (B). London. United Kingdom. September and October

2020

FIGURE 1

A. Epidemic curve of outbreaks in care home A B. Epidemic curve of outbreaks in care home L
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TABLE

Severe acute respiratory syndrome coronavirus 2 attack rate by susceptibility status in two care home COV I-19 outbreaks, Protective Effect
London, United Kingdom, September and October 2020

of Previous
Residents (n=103) SEH EGES TS)

Category Status pre PCRPOsitive PCR negative Status  PCRpositive  PCRnegative gyorg
Attack | Attack rate Exposure

Tah

during during outbreak, pre during during outbreak, rate percentage
outbreak

3

:

IRIE S seroconversion outbreak outbreak seroconversion 096.2%
Not

n =

susceptible 44 0 NA Li 1 NA 88/200 |1/88 1.1%

Susceptible | 40 13 2 33 5 2 73/209 |22/73 |30.1% leffrey-Smith et al,
8 B%

H

Unknown 19 3 NA 29 7 NA 48/209 |10/4 20.8% Eurosurveillance, 2021
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How can we adapt ?

Influenza

* WHO VCM strain selection

* GISRIS lab network

* ILI case definition

* Expert influenza laboratories

* HA& NA sequencing
* Structural predictions
» Standard cell lines & reagents
* HI/Neuts
* Animal models

* Field correlate of protection
* TNCCVE methods

* |[FPMA

SARS CoV 2

* WHO create process
* Adapt GISRIS

* COVID case definition

* Expert CoV reference laboratories

+ WGS

* Structural predictions
+ Standardcell lines and
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Next steps

Improve temporal analysis of variants based

on WGS

Develop genotype to phenotype

understanding

Field studies correlates of protection

Concepts of antigenic distance

Vaccine Effectiveness analysis
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