Institutional Repository - Research Portal

Dépébt Institutionnel - Portail de la Recherche

UNIVERSITE researchportal.unamur.be
DE NAMUK

RESEARCH OUTPUTS / RESULTATS DE RECHERCHE

Early antibody response in healthcare professionals after two doses of SARS-CoV-2
MRNA vaccine (BNT162b2)

Favresse, Julien; Bayart, Jean-Louis; Mullier, Francois; Dogné, Jean-Michel; Closset,
Mélanie; Douxfils, Jonathan

Published in:
Clinical microbiology and infection

DOI:
10.1016/j.cmi.2021.05.004

Publication date:
2021

Document Version
Version created as part of publication process; publisher's layout; not normally made publicly available

Link to publication

Citation for pulished version (HARVARD):

Favresse, J, Bayart, J-L, Mullier, F, Dogné, J-M, Closset, M & Douxfils, J 2021, 'Early antibody response in
healthcare professionals after two doses of SARS-CoV-2 mRNA vaccine (BNT162b2)", Clinical microbiology and
infection, vol. 27, no. 9, pp. 1351.e5-1351.e7. https://doi.org/10.1016/j.cmi.2021.05.004

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
* You may not further distribute the material or use it for any profit-making activity or commercial gain
* You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 02. May. 2026


https://doi.org/10.1016/j.cmi.2021.05.004
https://researchportal.unamur.be/en/publications/4768f036-f19b-4eae-9809-f62c9c4f3242
https://doi.org/10.1016/j.cmi.2021.05.004

Journal Pre-proof EmINICALMICRUBIULUGYN

AND INFECTION

Early antibody response in healthcare professionals after two doses of SARS-CoV-2
mRNA vaccine (BNT162b2)

Julien Favresse, Jean-Louis Bayart, Frangois Mullier, Jean-Michel Dogné, Mélanie
Closset, Jonathan Douxfils

REESCMID

PII: S1198-743X(21)00224-X
DOI: https://doi.org/10.1016/j.cmi.2021.05.004
Reference: CMI 2516

To appearin:  Clinical Microbiology and Infection

Received Date: 22 March 2021
Revised Date: 19 April 2021
Accepted Date: 1 May 2021

Please cite this article as: Favresse J, Bayart J-L, Mullier F, Dogné J-M, Closset M, Douxfils J, Early
antibody response in healthcare professionals after two doses of SARS-CoV-2 mRNA vaccine
(BNT162b2), Clinical Microbiology and Infection, https://doi.org/10.1016/j.cmi.2021.05.004.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published

in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2021 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.


https://doi.org/10.1016/j.cmi.2021.05.004
https://doi.org/10.1016/j.cmi.2021.05.004

Early Antibody Response in Healthcare Professionals after Two Doses of SARS-CoV-2 mRNA Vaccine

(BNT162b2)

Julien Favresse'?, Jean-Louis Bayart3, Francois Mullier*, Jean-Michel Dognéz, Mélanie Closset”,

Jonathan Douxfils>®

! Department of Laboratory Medicine, Clinique St-Luc Bouge, Namur, Belgium.

2 Department of Pharmacy, Namur Research Institute for Life Sciences, University of Namur, Belgium.
? Department of Laboratory Medicine, Clinique St-Pierre, Ottignies, Belgium.

4 Department of Laboratory Medicine, Université catholique de Louvain, CHU UCL Namur, Yvoir,
Namur, Belgium.

® Qualiblood sa, Namur, Belgium.

*Correspondence: Julien Favresse
Department of Pharmacy,
University of Namur
B-5000 Namur, Belgium
Phone +32 81724391

Email: j.favresse@labstluc.be



Abstract

Objectives Data on the immune response after two doses of BNT162b2 are so far limited. Previously
infected individuals were excluded from pivotal clinical trials and the optimal dose regimen in this
population has not been clearly studied. The CRO-VAX HCP study aims at investigate the early
antibody response in a population of healthcare professionals having received two doses of the

BNT162b2 mRNA COVID-19 vaccine.

Methods: The CRO-VAX HCP study is a multicenter, prospective, interventional study conducted in
several sites in Belgium. The study included 231 healthcare professional volunteers who received the
two-dose regimen of the BNT162b2 mRNA COVID-19 vaccine. Of these, 73 were previously infected
by SARS-CoV-2 and 158 were uninfected and seronegative. In the first group, blood samples were
collected at baseline and after 2, 4, 7, 10, 14, 21, and 28 days. In the second group, samples were
obtained at baseline and after 14 and 28 days. Antibodies against the SARS-CoV-2 nucleocapsid and
the receptor binding domain of the S1 subunit of the spike protein were measured in all individuals

at different time points.

Results: In uninfected individuals, 95.5% (95% Cl 91.0-98.2%) developed anti-spike antibodies after
14 days and a 24.9-fold rise (95% ClI 21.4-28.9%) in antibody titer was observed after the second
dose. In previously infected individuals, peak antibody response was reached after 7 days (i.e. 6,347
U/mL) and the second dose did not lead to significantly higher antibody titers (i.e. 8,856 to 11,911

U/mL). Antibody titers were higher in previously infected individuals.

Conclusions: This study supports the concept that a single dose of BNT162b2 would be sufficient in

previously infected individuals.



Introduction:

The efficacy and safety of the two-dose regimen BNT162b2 mRNA COVID-19 vaccine (Pfizer-
BioNTech, Mainz, Germany) has been proved and led in late December to its approval by several
regulatory authorities [1-3]. Nevertheless, data on the immune response after two doses of
BNT162b2 are so far limited [4-7]. Additionally, individuals who had previous clinical or
microbiological diagnosis of COVID-19 were excluded from pivotal clinical trials [2, 3, 6], precluding

the evaluation of the vaccine response in this particular subpopulation.
Methods:

The CRO-VAX HCP study is a multicenter, prospective and interventional study designed to assess the
antibody response in a population of healthcare professionals having received two doses of the
BNT162b2 mRNA COVID-19 vaccine. Two-hundred and thirty-one volunteers from 3 medical centers
in Belgium were enrolled. All participants provided informed consent prior to collection of data and
specimen. The study was approved by the ethical committees of the 3 medical centers (approval
number: 2020-006149-21). Participants received the first vaccine dose from January 18, 2021, to
February 17, 2021. The second dose was administered 21 days after the first one. All volunteers
underwent a blood drawn within 2 days before the first vaccine dose. Volunteers were then included
in two follow-up protocols in a 1:2 ratio. In the first group, samples were collected at baseline and
after 2, 4, 7, 10, 14, 21, and 28 days while in the second group, samples were obtained at baseline

and after 14 and 28 days.

Antibodies against the SARS-CoV-2 nucleocapsid (anti-NCP; Elecsys Anti-SARS-CoV-2 NCP qualitative
ECLIA, Roche Diagnostics, Machelen, Belgium) and the receptor binding domain of the S1 subunit of
the spike protein (anti-S; Elecsys anti-SARS-CoV-2 spike quantitative ECLIA, Roche Diagnostics) were

measured at each time point in all serum samples.

Statistical analysis was performed with GraphPad Prism 9.0.1 (GraphPad Software). Antibody titers
between groups were tested using a Dunn’s multiple comparisons test, with P < 0.05 considered

significant.

Results:

In our cohort, 73.6% (n = 170) were females (mean age = 42.6 years; range, 23-66 years) and 26.4%
(n = 61) were males (mean age = 42.8 years; range, 23-64 years). Sixty-five persons had a previous
positive RT-PCR diagnosis (mean days since RT-PCR = 99; range, 34-337). Among these, 63 persons

had symptoms while only 2 were asymptomatic, none requiring hospitalization. Eight additional



participants with positive anti-NCP antibodies at baseline but without evidence of clinical or
microbiological diagnosis of COVID-19 in the past were recategorized as previous COVID-19 positive

patients (detailed information of the population is presented in Supplementary Table 1).

In uninfected, seronegative individuals, the rate of seroconversion after the first dose was 55.6%
(95% confidence interval (Cl) 41.4-69.1%) and 95.5% (95% Cl 91.0-98.2%) at day 10 and 14,
respectively (Figure 1). Among individuals included in the first group, none had positive anti-S
antibodies before day 4 and only one participant seroconverted at day 7 (1.8%; 95% Cl 0.1-9.4%).
From day 21, all participants had detectable anti-S antibodies (100%; 95% Cl 93.3-100%). At day 28
and following the second vaccine dose, a 24.9-fold (95% Cl 21.4-28.9) increase was observed

compared to day 21.

In individuals with a previous clinical or microbiological diagnosis of COVID-19, no change in anti-S
titers was observed up to day 4. Only 5 samples from 3 previously participants with a previous
molecular diagnosis of SARS-CoV-2 infection but who were seronegative at inclusion turned
seropositive after 4 days. At day 7, a significant 139.9-fold (95% Cl 110.8-172.1)increase in anti-S
titers was observed. Following the second dose, a 262.4-fold (95% Cl 228.1-294.4) increase from
baseline was observed. Nevertheless, mean titers at days 14 (i.e. 7,437 U/mL), 21 (i.e. 8,856 U/mL)
and 28 (i.e. 11,911 U/mL) were non-significantly different from those at day 7 (6,347 U/mL) (P >

0.99). Anti-NCP titers remained unchanged over the 28 days (Supplementary Figure 1).

Considering each time point separately, anti-S titers of previously infected individuals were always
statistically higher compared to uninfected individuals (Supplementary Table 2). At day 7, anti-S
titers from previously infected individuals (i.e. 6,347 U/mL) were non-significantly different from
titers detected after the second dose of BNT162b2 in previously uninfected individuals (i.e. 1,312
U/mL). From 14 days after the first dose of BNT162b2 anti-S titers of uninfected individuals (from
13.5 to 52.7 U/mL) were similar to anti-S titers of individuals with a previous clinical or
microbiological diagnosis of COVID-19 at baseline (45.4 U/mL) (P > 0.99). After the second dose, anti-
S titers of uninfected individuals (i.e. 1,312 U/mL) were statistically higher compared to baseline

levels of previously infected individuals (i.e. 45.4 U/mL; P <0.0001).
Discussion:

In this study, we report a stronger humoral response in individuals with previous SARS-CoV-2
infection after the first dose of BNT162b2, supporting the concept that this first dose would act as a
boost of a previous immunization, as also observed by others [4-7]. This is further supported by the
non-significant increase in antibody titers reported after the second dose compared to antibody

titers already observed 7 days after the first dose. Evaluation of the pre-vaccinal serological status



could therefore be proposed as a strategy to identify patients who will only require the booster dose
[4]. Pan-immunoglobulin assays should be preferred in this context to ensure maximal sensitivity to
previous SARS-CoV-2 immunization [8]. Further studies are however needed to determine whether a
booster dose in previously infected patients or if a delayed administration of the second dose in

uninfected persons could provide sufficient and effective long-term protection.

Our study has some limitations. The findings should be completed by the assessment of the
neutralizing capacity of the anti-S antibodies and by investigation of the cellular immune response.
Importantly, while the conclusions of this study are of interest to support the concept of a single
booster dose strategy in previously infected individuals, the efficacy of this dose regimen should be

confirmed in a sufficiently powered study evaluating clinical outcomes.

This study (EudraCT registration number: 2020-006149-21) has a planned follow-up of two years. We
would therefore be able to determine the long-term kinetics of the humoral response in both

uninfected and previously infected participants.
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Figure 1: Evolution of SARS-CoV-2 spike antibodies (U/mL) in individuals with previous SARS-CoV-2 infection
(red points) and in seronegative persons without declared history of infection (blue points). Blood samplings
before the first vaccine dose were obtained maximum 2 days before. Geometric means with 95% confidence
intervals are shown, if applicable. The grey dotted line corresponds to the positivity cut-off (i.e. 0.8 U/mL) of
the Elecsys anti-SARS-CoV-2 spike quantitative ECLIA. An automatic dilution of 1/100 at >250 U/mL was
performed by the analyzer to extend the measurement domain up to 25,000 U/mL. Forty-two samples were
rounded to 25,000 U/mL out of 1,038 (4%). Results < 0.4 U/mL (limit of quantification) were rounded to 0.4. Up
to day 4, blood samplings performed one day earlier or later compared to the expected blood times collection
were allowed. From day 7, two days were allowed. Individuals with incomplete samplings were not excluded

from the analysis.
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