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Meeting Norms and Recording Disclaimer
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A This workshop will be recorded. Please be mindful of the diverse audience attending the meeting when

participating in open discussions.
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Meeting Objectives

A Review global epidemiology of past natural infection with SARS-CoV-2

A Provide update on global vaccine delivery and uptake by vaccine type

A Review vaccine immune responses and efficacy among those with prior COVID-
19 infections

A Discuss current and future approaches to generating supportive efficacy data for
vaccine licensure



COVID-19 vaccine development landscape

As of 14 October 2021, a total 332 candidate vaccines of which 113 in clinical trials,

22 in large scale use
https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines

Testing Use
NA -
RNA - 26 5 5 1 3 2 2
DNA - 16 4 4 4 1
Vector (non-replicating) 27 4 2 2 3 4
Vector (replicating){ 8 2 2 2 1
Inactivated - 3 - 7 3 8
Live-attenuated - 1
Protein subunit- 72 7 9 16 1 7
Virus-like particle{ €0 1 2 1 1
Other/Unknown 1 32 3 2 1
c'}\&o’b\ Q‘Q&G\ fz?o\\\\ & C’Q\\ QQ\\\ q?z\\ \000)@
Q€ & T aF &€

https://vac-lshtm.shinvapps.io/ncov vaccine landscape/
@ th.l SAGE on Covid-19 vaccines

WHO R&D Blueprint consultation on COVID-19 Vaccines Research. October 25, 2021




Covid-19 Vaccine development T new challenges

A Diversity of vaccines available with increasing volume but remain imperfectly distributed
Al mpressive performance across several vaccine pl
A Durability of protection across different clinical endpoints, variable impact on variants, relatively high COGs /
price, volume insufficient, deliverability (cold chain), safety evaluations continue to evolve

A Environment for new vaccine development continues to shift

A Placebo controlled studies challenging but ongoing (e.g., WHO Solidarity Trial Vaccines)

A Seropositivity, Anatural o or vaccine induced, is in

A Booster or fAadditional o dose as a new devel opment t
A Each product may have different challenges

A Antibody not putative driver of efficacy, NRA setting without immuno pathway, product better aligned for use

among sero-positive / exposed persons
A Never too early to look forward --——-c hal | enges our sienfvleusse mzia hp aatnh wia y
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Global COVID-19 seroprevalence studies
In unvaccinated populations, 2020-2021
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Seroprevalence data from observational real-life studies

Geographic patterns and temporal trends
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Cumulative number of serosurveys published over time
(source: SeroTracker)
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Geographical distribution of national seroprevalence studies
reporting population-wide estimates, 2020

Median seroprevalence [1Q])
4.5% [2.41 8.4%)]

® 4
Central & Eastern Europe: 12.2% [4.5-25.4%]

Seroprevalence for national studies
in the general population
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Sub-Saharan Africa:
19.5% [9.0-26.0%]

East Asia, Oceania: 0.6% [0.3-1.4%]

¢

Bobrovitz N et al. PLOS ONE 2021;16(6): e0252617. _https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0252617



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0252617

Seroprevalence data in Europe, 2020-2021

A EU/EEA: Among non-vaccinated adult population, ~ 20% had detectable antibodies
against SARS-CoV-2, with a higher proportion in 11-19 years old compared to 20-64
years old.

A Sweden: March 2021 (prior to vaccination), seroprevalence among blood donors of 22%
[95%CI 20.3-24.5]

A UK: August 2021 (Week 34), seroprevalence among unvaccinated blood donors aged
17 years and older of 18.9% [95%CI 17.9-20.0]

ECDC. Rapid Risk Assessment. https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-assessing-sars-cov-2-circulation-variants-concern

Public Health England (PHE). Weekly national Influenza and COVID-19 surveillance reportt. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/10181
87/Weekly Flu_and COVID-19 report w37.pdf

Folkhalsomyndigheten. https://www.folkhalsomyndigheten.se/contentassets/376f9021a4c84da08de18ac597284f0c/pavisningantikroppar-mot-sars-cov-2-blodgivare.pdf



https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-assessing-sars-cov-2-circulation-variants-concern
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/10181%2087/Weekly_Flu_and_COVID-19_report_w37.pdf
https://www.folkhalsomyndigheten.se/contentassets/376f9021a4c84da08de18ac597284f0c/pavisningantikroppar-mot-sars-cov-2-blodgivare.pdf

SARS-Cov2 antibody seroprevalence (% seropositive) in blood donors
in England, 2020-2021
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Public Health England (PHE). Weekly national Influenza and COVID-19 surveillance report - week 37 report (up to week 36 data). London: PHE; 2021. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/10181 87/Weekly Flu and COVID-19 report w37.pdf



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/10181%2087/Weekly_Flu_and_COVID-19_report_w37.pdf

Seroprevalence data in US, 2020-2021

In repeated studies of blood donors,
seroprevalence increased from 3.5%
in July 2020 to 20.2% in May 2021

/ Number of projected cumulative SARS-CoV-2 infections
with detectable antibodies, US, January-May 2021
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Infection-induced  15.9 18.4 19.8 20.7 20.2

(95% CI)*

seroprevalence, %  (15.6-16.2) (18.1-18.7) (19.4-20.1) (20.4-21.0) (19.9-20.6)

J

Seroprevalence, %

100 +

80 4

60 4

20 1

Weighted SARS-CoV-2 seroprevalence, US, July 2020-May 2021

r—

Lombined seroprevalence

1 L] Lj L 1 Ll L

Jul Auy Sep Ol Muw Dec Jain
I | |

2020
Month and year

Jones JM, Stone M, Sulaeman H, et al. Estimated US Infection- and Vaccine-Induced SARS-CoV-2 Seroprevalence Based on Blood Donations, July 2020-May 2021. JAMA. Sept 2, 2021.

doi:10.1001/jama.2021.15161



Seroprevalence data in LMIC

A Brazil: Among the Sao Paulo population aged 18 years, seroprevalence increased from
13.6% in September 2020 to 25% [95%CI 21.7-28.7] in February 2021

A Kenya: Among blood donors (aged 16-64 years), the seroprevalence increased from 9.1% in
September 2020 to 44.2% [95%CI 42.4-46.0] by March 2021.

A South Africa; Among bloods donors (aged 15-69 years) over the 15t quarter of 2021, the
seroprevalence was estimated 47.4% [95%CI 46.2-48.6].

A India: In January 2021, the third national survey showed a seroprevalence of 24.3% [95%ClI
23.1-25.6] in the population aged >10 years, with higher rates in urban (Delhi, Hyderabad 54-
56%) versus rural areas.

July 2021: Seroprevalence in children 57.2% and 61.6% respectively in 6-9 yoa and 10-17 yoa

Albuquerque J et al. medRxiv preprint June 2021 doi: https://doi.org/10.1101/2021.06.16.21256530 Uyoga S et al. JAMA 2021 Sept 2. doi:10.1001/jama.2021.15265
Vermeulen M et al. Research Square 2021 Aug. doi: 10.21203/rs.3.rs-690372/v2 Murhekar MV et al. Int J Infect Dis. 2021 Jul;108:145-155.



Seroprevalence data from clinical trials setting
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HERALD Phase IIB/IlI clinical trial SPECTRA Phase lI/lll clinical trial
Recruitment: from December 2020 to April 2021 Recruitment: from May 2021 to August 2021
Country Seropositivity % * Country Seropositivity**

fGermany 1.10% \
Spain 4.05%

Belgium 4.22% Belgium 13% I

\ The Netherlands 4.56% /

/Argentina 4.94% N Brazil 30%
Colombia 10.7% Colombia 46% J
Panama 14.6%

\peru 18.7% ) South Africa 46%
Mexico 12.4%

Dominican Republic 56.3% Philippines 65% I

* Presence of antibodies binding against SARS-Cov2 Nucleoprotein ** Presence of antibodies binding against SARS-Cov2 Spike protein



Seroprevalence in unvaccinated populations, 2021

Take home messages

CLPI

18



Summary and discussions

A Wide variations of seropositivity in unvaccinated populations up to mid-2021
AHI C: seropositivity ~ 20% with high vaccin:
A LMIC: seropositivity up to 50-60% with low vaccination coverage (< 20%)

A Methodological limitations
A Study design and population (specific population subgroups vs. general population )
A Sampling size and selection (small convenient sample vs. large representative sample)
A Sensitivity and specificity of inmunoassays

A Impact of the increasing seropositivity rate in unvaccinated populations

A Public health perspective:
A Major risk of disease transmission from infected unvaccinated individuals
A Recommendations for vaccination of previously infected individuals
A Vaccine effectiveness and safety in previously infected individuals

A Future vaccine development:
A Control / Placebo seronegative group
A Dose ranging and dose finding

A Given pandemic progression and vaccination rollout A need for updates (especially in LMIC)
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Vaccination among the previously infected:
Immunology and effectiveness

Florian Krammer
Mount Sinai Professor in Vaccinology
Icahn School of Medicine at Mount Sinal

COVAX Workshop COVID Vaccine Development in an Increasingly Seropositive Worlo

October 27, 2020 m

Mount
Sinai



How do we find out who was
previously infected?



Infection induces longived antispike
responses In individuals with mild CO\UI®
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JohnKubale Aubree Gordon, Florian Kramm¥iyiana Simorplus thePARIStudy team



Assay sensitivity and/or persistence of immunity Is
iInfluencing NPseroprevalence
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This has also been observed by other
laboratories¢ but it Is unclear If it Is caused by
biology or technology
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available for people
with underlying

conditions

Seroprevalence study in New York City, i i b ecomes
(data until beginning of May 2021)

Vaccinatio_n becomes
available for HCWs

2020/21 winter
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Spikebinding 1gG antibodies mounted upon natural infection
provide significant protection from ranfection

PARIS NY@ata included in this analysis:
154 seropositive
246 seronegative

Follow up every 2 weeks:
Median: 102.5 days

11 documented new SARS0\2 infections
- 10 in naive participants
- 1 in a participant with COVAL® history but
no detectable antibodiesséroreversion) at
the time of reinfection o Naive (n=246)
B p:0.0l COVIEL9 survivor, Seropositive Throughout (n=146)

» COVIBLY survivorSerareversion (n=8)
Infection on study (n=11)



