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The use of SARS CoV-2 serology in clinical practice
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The use of SARS CoV-2 serology in clinical practice

1. How good is SARS CoV-2 serology?

2. Use of IgG binding as correlate of protection in HC?
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Valldatlon of SARS CoV-2 serology...thls was just the start

T T
Table 1. Cohorts used to validate specificity and sensitivity of assays for SARS-CoV-2*
Mo. Postdiagnosis range
Cohort Country Sample source Infection samples or time
A The Metherdands  Healthy blood donors (negative cohort) MNA 45 WA
B The Methedands MNon-CoV respiratory infectionst Adenovirus 5 2=4 wk
Bocavirus 2 2=4 wk
Enterovinus 2 2=4 wk
HMPY 9 2—4 wik
Influenza A 13 2=4 wk
Influenza B 6 2-4 wk
Rhinovirus 9 24 wk
RSV 9 2=4 wik
PIv-1 4 2—4 wk
PIv-3 4 2—4 wik
Mycoplasma pnewmoniae 1 2=4 wk
Chv 5 2—4 wk
ERw 7 DA adle
C The Metherdands HCoV infectionst ot
-1
= A B
D The Netherands Zoonotic CoV infectionst 4- 4-
South Korea Severe
E Hong Kong, China Zoonotic CoV infectiont 3 Mild, patient 1 g o
F France RT-PCR confirmed SARS-CoV-2 g 37 Midpatent2 -~ T o ¥ —
infections g o / . / )
g 2 g 2
d 14 ,.-"I' ) | 14 ;__; _‘_._f..
i A — ;
'_,-" _______,_,_.—-—'_'_'_'_'.‘I w3 __-‘))j_‘;-_._-'_._,_.-—"'_'_.
0- _ 0- :
! 1 I ! ! I L) 1 ! 1 1 I L 1 1 1
i) 9 10 15 20 25 30 35 o 5 10 15 20 25 30 35

Okba et al. EID 2020 Days after symptom onset Days after symptom onset
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Determining functionality of antibodies by virus neutralization

T

POS NEG
27 (87%) 4 (13%)
4 (40%) 6 (60%)
2 (29%) 5 (71%)
WVero E6 Véri) E6
Uninfected SARS-CoV-2 infected 1:80 2 0 (O%) 2 (100%)
Day 2 Day 2
1:160 4 0 (0%) 4 (100%)
® 1:320 11 0 (0%) 11 (100%)
N —
serum \Y vage 1:640 9 0 (0%) 9 (100%)
PS— ' 1:1280 14 0 (0%) 14 (100%)
- 1:2560 16 Probability <5% when
o c— PRNT is at least 1:80

Van Kampen et al, Nat Comm 2021



8

o in
1
=

L

Winrtal by BLESA )00 matic)

i
1

o=

re= 0.E529

I I I I I I I I I
=200 20 &40 Bl 180 220 S40 1330 3550 5120
PRNT, (Hlar)

Timing
Severity of disease
Used antigen

o

Wanta gk ELISA (0D mm)
B

r=0B53

I I I I I I I I
=20 200 40 B 18 320 E40 1330 2580 SH20

FRNT,, (itar|

Eurcirmmar igS ELESA {00 ralic) n

[
|

i
1

i
1

(5]
1

o
L

omparison

-
L]
1

B H

B o kgt BLISA 0D i) G
]
|

r=0.87%
I T T T T T T T T
=30 20 &0 B0 180 320 B40 1250 2560 5120

PRNT g, {iias)

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



-

Vv

Validation of SARS CoV-2 serology: assay comparison

DiaSorin Trimeric SARS CoV-2 IgG anti Spike
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PRNT50 (titer)

Wild type virus

Valiation of SARS CoV-2 sero
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Valiation of SARS CoV-2 serology: cUrrent situation
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Determining functionality of antibodies by virus neutralization
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The se of SARS CoV-2 serology in clinical practice

1. How good is SARS CoV-2 serology?

2. Use of IgG binding as correlate of protection?
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Correlates of protection:

Measurable signs that a person is immune, in the sense of being protected against
becoming infected and/or developing disease

Antibodies
SARS-CoV-2-specific antibodies bind to the virus, and can prevent infection of cells @

HUMORAL
Neutra lization

T-cells
SARS-CoV-2-specific T-cells recognize infected cells, leading to viral clearance

CELLULAR
IFNg production



Correlates of protection:

Measurable signs that a person is immune, in the sense of being protected against
becoming infected and/or developing disease

Antibodies
SARS-CoV-2-specific antibodies bind to the virus, and can prevent infection of cells @

HUMORAL
Binding
Neutralization

T-cells
SARS-CoV-2-specific T-cells recognize infected cells, leading to viral clearance

CELLULAR
IFNg production
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Interpretation of serological results
T O Aeeem—————

* Kinetics of antibody levels in time, stratified by vaccine platform
* Functionality of antibodies (binding versus neutralizing antibodies)
 Comparison of methods and standardization

* Patient characteristics : immune supression/ COVID treatment
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Klnetlcs of binding antibody responses in healthy individuals
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Determining functionality of antibodies by virus neutralization
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Ad26.COV2.S BNT162b2
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Binding antibodies upon heterologous boosting of Janssen vaccinees

>

S1-binding antibodies (BAU/ml)

pre-boost
N=105 N=106 N=112 N=I111

nen-sgnicant

no boost  Ad26.COV2.S mRNA-1273 BNT162b2

3 months after 1x Janssen

S (o

Sablerolles et al NEJM 2022
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Binding antibodies upon heterologous boosting of Janssen vaccinees

>

S1-binding antibodies (BAU/ml)

S (o

pre-boost post-boost
N=105 N=106 N=112 N=111 N=10S N=106 N=112 N=111
nen-sgnicant <0001
<0.0001 <0 0001 <0.0001

no boost  Ad26.COV2.S mRNA-1273 BNT162b2

3 months after 1x Janssen

no boost  Ad26.COV2.S mRNA-1273 BNT162b2

28 days after boost

Sablerolles et al NEJM 2022



5 months upon booster vaccination

S-specific IgG (BAU/ml)

antibodies
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Immune responses g riskpopulations

Department of Viroscience directly involved in multiple vaccination studies:

Healthy individuals ." ZonMw

HCW: follow-up of healthcare workers vaccinated with different vaccines
HCW boost: follow-up of healthcare workers boosted with Pfizer

SWITCH: improving immune responses in Janssen vaccinated individuals

Immunocompromised patients

RECOVAC: immune responses dfter vaccination in kidney disease patients

COVALENT: immune responses after vaccination in lung transplant recipients
VACOPID: immune responses after vaccination in patients with primary immunodeficiencies
VOICE: immune responses after vaccination in cancer patients

lllllll

COVIH: immune responses after vaccination in HIV patients



Serological cut off based on virus neutralization
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Comparative serology 28 days after Moderna vaccination

Unpublished data
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Comparative T cell immunology 28 days after Moderna (IGRA)
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The use of serology in clinical practice

1. Use of IgG binding as correlate of protection in HC?

2. Use of IgG binding as correlate of protection in immune compromised patients

Requirements:
1. Standardised quantitative assay (calibrated with NIBSC)

Fixed timing = 28 days post vaccination?

2
3. Analysis based on type of vaccine
4

Definition of risk groups? | e
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