Serosurvelllance
principles and challenges

IPFA/PEI Workshop,
May 4th 2021

prof.dr. Hans L. Zaaljer, medical microbiologist

Sanquin Blood Supply Foundation - Blood-borne Infections
& Amsterdam University Medical Center - Clinical Virology

IPFA/PEI 27" International Workshop on
Surveillance and Screening of tk
Blood-borne Pathogens em— San quin

_— . < i o
4%6May2021 | *VIRTUAL-¥- *. . g= & 4



Summary in advance.

Is herd immunity near?

Corona seroprevalence in donors is an indicator for:
- past infections in population so far.
- level of vaccination so far.

But:

- resp. infections vary: mildly mucosal to severely systemic,
antibody responses vary and wane (IgA, IgM, IgG).

- vaccination has different Ab response mechanism (?)

Choose suitable Ab screening assay.
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Antibodies = protection?

When (re-)exposure occurs:
Do past infection and vaccination prevent disease and infectivity?



pitfall #1
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When (re-)exposure occurs:
Do past infection and vaccination prevent disease and infectivity?

Yes! (in UK)

see pre-print:

Emma Pritchard et al.:

Impact of vaccination on SARS-CoV-2 cases in the community:

a population-based study using the UK’'s COVID-19 Infection Survey.

- No relevant disease and no high PCR signals after past infection or after 1 dose of Astra or Pfizer.



pitfall #2
Are donors representative?

Regarding air-borne, snot-borne, food-borne and water-borne infections:
why not...  but:

- Donors may be more aware and more compliant with preventive measures.
- Paid plasma donors in poor regions may be more at risk for corona infection.

Sampling:
- Beware of frequent plasma donors recruited because of their covid.



pitfall #3
Is your antibody test specific?

- non-specific reactivity
- Cross reactivity because of previous human coronavirus-229E, -NL63, -OC43
or -HKUL1 infections. (limited serum panels available).
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pitfall #4
Is your antibody test sensitive?

Contrary to the serology of 'systemic' viral infections
(such as HIV, HBV, HCV, CMV, EBV, VZV, HSV)
the serology of respiratory viruses varies widely:

- between individuals and over time.
- different IgA / IgM /1gG responses

- weak, partial and strong responders
- different waning patterns



pitfall #4
Is your antibody test sensitive?

Follow-up of SARS-CoV-2 serology in donors
who acquired infection in first wave (early 2020)

100 -
S ——— : [
o W i 11
E a0 - anta! total Ig
E 70 - — Wantai IgM
T g0 - Euroimmun IgG
v
= 50 - — Euroimmun IgA
E 40 1 — Abbott Architect IgG
2 3p4 -
=2
=
20 -
10

mar'may' ul 'sep' nov | jJan mar
apr jun aug oct dec| feb apr

2020 2021



pitfall #4
Is your antibody test sensitive?

Follow-up of SARS-CoV-2 serology in donors
who acquired infection in first wave (early 2020)

100 - ————
— ——
%0 i W i I
® g - antal total 1g
E 70 - - Wantai IgM
o
T g0 - Eurocimmun IgG
O
E 50 - == Eurcimmun IgA
E 40 - = Abbott Architect IgG
i 3“‘ i -"‘""-.-__‘____.-l"""'"
X 20
10 - * double antigen sandwich assay:
. - detects isotypes (IgA, IgM, IgG)

1 T . 1 1 - 1
mar may jul sep nov| jan mar - very sensitive, not quantitative
apr jun aug oct dec| feb apr

2020 2021




pitfall #4
Is your antibody test sensitive?

Eurolmmun IgG signal
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recap

Herd immunity

Let's assume that R, of SARS-CoV-2 Is 3. (recent meta-analysis: 2,9)

For each infectious person: when at least 2 of 3 bystanders are immune,
the corona outbreak spontaneously ends.
Hence at least 2/3 = 67% immunity is our goal...
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UK:

from COVID
drama

to end of
lock down.

this lecture Is
prerecorded,
status dd
April 24th

Vaccination: doable and effective

UK:new coronavirus cases per day
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Line shows daily average of new cases in a given week. Cases assigned to date of publication. Data: data.gov.uk,
updated 24 April, 2021

UK: coronavirus deaths per day
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People who have died within 28 days of their first positive test for coronavirus. Deaths assigned to the date they
are reported. Line shows daily average in a given week. Data: data.gov.uk, updated 24 April, 2021
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UK: people in hospital with coronavirus each day
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Patients who have had a positive test for coronavirus in the last 14 days and are in hospital on the reporting date.
Line shows weekly average. Data: data.gov.uk, updated 22 April, 2021

UK: people vaccinated each day
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Line shows the daily average of all doses in a given week, while bars show the breakdown of first and second doses.

Daily data only available from 11 Jan 2021. Data: data.g

v.uk, updated 24 April, 2021
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Coronavirus antibodies in Dutch donors, per age group
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Dutch health care workers: 200.000 male and 1.200.000 female.

SARS-CoV2 Ab positive
donations in Holland,
march/april 2021,
preliminary results:

68% Infection
32% vaccination

Vaccination antibodies:
77% female donors
23% male donors

25%

20%

15%

10%

5%

occupational infections

% Sanquin donors with
corona antibodies

apr

mei

jun

aug

sep

okt

nov

and

dec

vaccination

Female

jan

feb

mrt

\

25%

20%

15%

10%

2%



Differentiation between antibodies
after infection and after vaccination

- Corona infections induce spike- and nucleocapsid-antibodies.
- RNA/adeno vaccines induce spike antibodies, not nucleocapsid antibodies.
(Sinovac vaccine = "purified inactivated whole virus" = which antigens ?)

Theoretically you can apply the principle of HBV anti-s and anti-core serology:

POS neg = vaccinated

neg or pos pos = natural infection

provided that anti-spike and anti-NC remain equally detectable after infection/vaccination.



positive f
'.

|
|
|
|
|
1 + vaccination
|
:‘ N > Y ¢
|
i { -SSR RS FRURRS e A ]

Tl i v b i o | i R B i T

0.1 1.0 10.0 100.0
> positive

® I
antibodies ¢ oa o8 32
to spike s BN
- C 4 ]
(Wantai) oo PR
- & Wl
= .® I : @
infection 1 ! -
or 3 ‘e
vaccination = § :
- ‘.. . :
- 3 ’ : K
3 -
. % : : - R » infection
: * false pos.
I
|
I
1

antibodies to nucleocapsid (Roche)

Boris Hogema, 19-4-21



=

\ Q\S anquin

Thank you!

Sanquin's FOP team (finger on the pulse):

Hans Zaaijer Boris Hogema Michel Molier Ed Slot

medical microbiologist molecular biologist senior technician medical secretary



