Blood donor study in Brazil

Based on NHLBI- REDS program
infrastructure

Total of 8 capitals (most populated)
Retrospectively — Mar-Jul/20 — Abbott anti N
Prospectively Aug /20 — Apr/21 Abbot anti N
Apr-Nov 21 Abbott anti-S (7 cities)

~800- 1000 samples per month.

Samples were geographically stratified using
donor zip code (except Manaus)

System to control sample testing

Blood donors

Manaus

Study participant
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First results from Manaus and Sao Paulo
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Adjustment method (S/C threshold):

@ Age-sex weighted (1.4)

© Age-sex weighted and sens/spec-adjusted (1.4)

O Age-sex weighted (0.4)

@© Age-sex weighted and sens/spec-adjusted (0.4)

@ Seroreversion corrected (1.4)
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SARS-CoV-2 antibody prevalence in Brazil: results from @ ®
two successive nationwide serological household surveys

Pedro C Hallal, Fernando P Hartwig, Bernardo L Horta, Maridngela F Silveira, Claudio | Struchiner, Luis P Vidaletti, Nelson A Neumann,
Lucia C Pellanda, Odir A Dellagostin, Marcelo N Burattini, Gabriel D Victora, Ana M B Menezes, Fernando C Barros, Alufsio | D Barros, Cesar G Victora

First survey Second survey p values for comparisons
overtime
Positive tests Adjusted for Adjusted for Positive tests  Adjusted for Adjusted for Unadjusted  Adjusted
sampling design  sampling design sampling design sampling design
(estimate and test validity (estimate [95% CI]) and test validity
[95% CI]) (estimate (estimate
[95% CI]) [95% CI])
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Household surveys

133 mesoregions of Brazil

May 14-21 25 000 participants
June 4-7 32 000 participants
pnta st Rapid test (wondfo)

against SARS-CoV-2
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SOURCE OF BIAS STUDY DESIGN CORRECTION

POPULATION

NON-RANDOM SAMPLE

A 4

Exclusion of children and elderly
Healthy volunteer effect « STRATIFIED SAMPLING OF DONORS

POST-STRATIFICATION

v

BLOOD DONORS

v
Ab TEST POSITIVE

MISCLASSIFICATION ERROR
due to imperfect serology test

\ 4

CORRECTION USING BAYES’ LAW

A

SPECTRUM BIAS

\ 4

in sensitivity estimates

ONE-GATE VALLIDATION
PARALLEL TESTING

A

ANTIBODY WANING
with progressive drop in sensitivity

A 4

MULTIPLE SURVEYS
QUANTIFICATION OF Ab DECAY

A

v

TRUE ATTACK RATE
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Are blood donors reactivity different than the
general population

m Ever donated % Donated last year %

SARS-COV-2 YES NO YES NO
Positive 10.7 9.4 9.7 10.8
Negative 88.4 89.3 89.7 88.2
Inconclusive 1.0 1.4 0.6 1.0

Cesar Victora personal communication



SEVERE
CASES

Typical positive control
samples for assay
validation studies

MODERATE
CASES

Disease spectrum
among blood
donors
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Antibody waning and disease spectrum

Trajectories of signal-to-cutoff (S/C) values Distribution of the half-life (days) Distribution of the peak signal-to-cutoff (5/C)
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Crude Prevalence Time Series Distribution of the delay between

| Belo Horizorte Cuiiiba
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Article

SARS-CoV-2 antibody dynamics in blood donors and
COVID-19 epidemiology in eight Brazilian state
capitals

Carlos Prete Junior, Lewis Buss, Tassila Salomon, Marcio Oikawa, and 41 more v



Adjusted seroprevalence in eight Brazilian capitals

== Adjusted seroprevalence corrected == Crude seroprevalence == Adjusted seroprevalence without Age-standardised mortality per 10,000 inhabitants
for seroreversion correction for seroreversion
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Resurgence of SARS-CoV-2 in Manaus, despite seroprevalence

ORF1ab
Second synT733C

== COVID-19 hospitalizations Iockl(ioyvn Z)qr:gngT
200 == Excess deaths E 3

K1795Q

del11288-11296 (3675-3677 SGF)
synC12778T

synC13860T

E5665D

H H . 1k
Sampling location: ey

T20N
== Amazonas P26S

D138Y
== QOther

Entertainment
venues reopen |

Mandatory
use of masks
Social distancing Local

eased elections!

First
100 | lockdown

No. admissions/deaths per day

Ka17T mutations

Eqs4k | biological

NSO1Y | interest
H655Y

T10271
ORF8

K417T Eo2K
E484 K ins28269-28273

N
N501Y BaoR

— : : — ; : - —— E484K
Mar/20 Apr/20 May/20  Jun/20 Jul/20 Aug/20  Sep/20  Oct/20 Nov/20  Dec/20 Jan/21

1.0E-4 s/s

Earliest detection
SARS-CoV-2
P.1 lineage

Smoothed Rt
w

21 Earliest detection
COVID-19

|dentification of P.1 in Manaus

Mar/20 Apr/20 May/20  Jun/20 Jul/’20 Aug/20  Sep/20  Oct/20 Nov/20  Dec/20 Jan/21



Prete Jr et al. BMC Infectious Diseases (2022) 22:127
https://doi.org/10.1186/512879-022-07094-y
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Reinfection by the SARS-CoV-2 Gamma 2

variant in blood donors in Manaus, Brazil

Carlos A. Prete Jr', Lewis F. Buss?, Renata Buccheri®, Claudia M. M. Abrahim?, Tassila Salomon®,

Myuki A. E. Crispim*, Marcio K. Oikawa®, Eduard Grebe®"#, Allyson G. da Costa®, Nelson A. Fraiji?,
Maria do P S. S. Carvalho®, Charles Whittaker?, Neal Alexander'®, Nuno R. Faria’®'!, Christopher Dye'’,
Vitor H. Nascimento', Michael P Busch®” and Ester Cerdeira Sabino?”

Proportion of reinfection cases in 2021:
* Vcurve 13.6%, (95% Cl [7.0%, 24.5%])
* +Probable 22.7% (95% Cl [14.3%, 34.2%])
« +Possible 39.3% (95% Cl [29.5%, 50.0%])

Rates of reinfection in individuals positive in 2020
* Vcurve 6.5% (95% Cl [3.3%, 12.3%])

+Probably 12.2% (95% CI [7.5%, 19.1%)])
+Possible 26.8% (95% Cl [19.8%, 35.3%))

OT gamima Inftection N negative

Cl [35.6%, 53.5%]).

The protection against reinfection conferred by

previous infection
* Vcurve 85.3% (95% ClI [71.3%, 92.7%]),
* + probably 72.5% (95% CI [54.7%, 83.6%])
« + possible 39.5% (95% Cl [14.1%, 57.8%])

e 115 negative in 2020: 51 infected in 2021 (44.3%, 95%

(A) Persistently seronegative (anti-N assay)

(A) Persistently seronegative (anti-S assay)
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Anti-S IgG signal-to-cutoff (log scale)
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Converting Abbott S/N anti-S IgG to neutralization titres on a cohort
of plasma donors.

TRANSFUSION

DONOR INFECTIOUS DISEASE TESTING = (&) Free Access

10000

Correlation between SARS-COV-2 antibody screening by
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Neutralization titres Neutralizing antibody levels are highly predictive
of immune protection from symptomatic

SARS-CoV-2 infection

David S. Khoury'?, Deborah Cromer'?, Arnold Reynaldi', Timothy E. Schlub'?, Adam K. Wheatley?,
Jennifer A. Juno®, Kanta Subbarao®*, Stephen J. Kent*>%, James A. Triccas”®* and Miles P. Davenport'™
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Predicting SARS-CoV-2 Variant Spread in a Completely
Seropositive Population Using Semi-Quantitative Antibod
Measurements in Blood Donors

Lewis Buss "**([®, Carlos A. Prete, Jr. >, Charles Whittaker ', Tassila Salomon 3, Marcio K. Oikawa *
Rafael H. M. Pereira >, Isabel C. G. Moura 3, Lucas Delerino ¢, Rafael F. O. Franca ®, Fabio Miyajima 6,
Alfredo Mendrone Jr. &, Cesar Almeida-Neto 309, Nanci A. Salles 8, Suzete C. Ferreira 8, Karine A. Fladzins
Luana M. de Souza ?, Luciane K. Schier %, Patricia M. Inoue ?, Lilyane A. Xabregas ', Myuki A. E. Crispin
Nelson Fraiji 1°09, Luciana M. B. Carlos 1%, Veridiana Pessoa !, Maisa A. Ribeiro 2, Rosenvaldo E. de Sou
Anna . Cavalcante 13, Maria I. B. Valenga '3, Maria V. da Silva 13, Esther Lopes ', Luiz A. Filho 14,

Sheila O. G. Mateos (0, Gabrielle T. Nunes '4, David Schlesinger 1>, Sénia Mara Nunes da Silva 2,
Alexander L. Silva-Junior 191805, Marcia C. Castro 17, Vitor H. Nascimento 209, Christopher Dye '8,
Michael P. Busch '*2°®, Nuno R. Faria "1%-1-22 and Ester C. Sabino 21*
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Antibody level correlated betterwith protection against

delta than vaccination coverage

O Belo Horizonte © Fortaleza Recife @ Sao Paulo
Curitiba @ Manaus @ Rio de Janeiro
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Seroprevalence (%)

Crude prevalence of Abbott anti-N and anti-S
before and after Omicron 1 wave in the city of Sao

Paulo
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Anti-N Abbott as a proxy of recent
infection?



Conclusion

* Blood donors can provide important insights during an emergency

* Studies are needed to compare rates of disease among donors and
general population as a preparation for next crisis.
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