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Introduction

ABSTRACT
Introduction: Great expectations to control the pandemic are placed on vaccines against COVID-19. So far,
four COVID-19 vaccines have been approved for use in the European Union. This study aimed to assess
the anti-SARS-CoV-2 IgG antibody concentration after the vaccination cycle with the BNT162b2 vaccine
at several predefined time points. All results will be compared to the COVID-19 history and severity of
symptoms during the disease and after the first and second vaccine dose.
Material and methods: The study includes healthy, unselected volunteers from the staff of Dr. Antoni Jurasz
University Hospital No.1 in Bydgoszcz and students of the Collegium Medicum, Nicolaus Copernicus
University. To meet the inclusion criteria all individuals will have to be vaccinated with two doses of the
BNT162b2 (BioNTech/Pfizer, US) vaccine. Anti-SARS-CoV-2 IgG antibody concentrations will be measured
in fresh serum samples collected from each participant at predefined time points. All measurements will be
performed using the Atellica system (Siemens Healthineers, Erlangen, Germany). Results of SARS-CoV-2
IgG are given as U/mL, whereby the cut-off for positivity is defined as > 1.0 U/mL.
Discussion: This study was designed to evaluate the impact of COVID-19 on the severity of clinical symptoms
and the levels of anti-SARS-CoV-2 IgG antibodies after vaccination. Hopefully, based on its results, further
clinical outcome-powered trials will be designed and conducted to elucidate how quantitative antibody
levels can be used as a correlate of vaccine-mediated protection.
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were designed to elicit an immune response directed
toward the S1 spike protein of SARS-CoV-2 [3]. Both

The coronavirus disease 2019 (COVID19) outbreak
caused by the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) is one of the most devastating
worldwide crises in recent years. Individuals can be pro-
tected from SARS-CoV-2 via immunity that is induced by
either a previous SARS-CoV-2 infection or vaccination
[1]. Great expectations to control the pandemic are
placed on vaccines against COVID-19. So far, four
COVID-19 vaccines approved in the European Union
are the messenger RNA (mRNA)-based BNT162b2 and
mRNA-1273, and the adenoviral vector-based ChA-
dOx1 nCoV-19 and Ad26.COV2-S [2]. All these vaccines

BNT162b2 and mRNA-1273, within the first 100 days
after vaccination, were able to elicit neutralizing anti-
bodies concentrations and specific antibodies titers
higher than those observed in the COVID-19 human
convalescent serum [4]. The SARS-CoV-2 mRNA
vaccines, i.e. BNT162b2 and mRNA-1273 (Moderna),
have been shown to have more than 90% efficacy in
preventing COVID-19 iliness [5, 6]. The efficacy of the
BNT162b2 vaccines against symptomatic laborato-
ry-confirmed SARS-CoV-2 infection has been reported
in alarge randomized controlled clinical trial as 52% (95%
confidence interval (Cl) = 30-86%) after the first dose and
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95% (95% Cl=90-98%) after the second dose of the
vaccine [6]. Interestingly, antibody concentrations in the
vaccinated candidates decreased by up to 40% in the
subsequent months. However, such a rapid decrease was
not observed in the case of convalescent subjects, where
the antibody titer decreased by less than 5% per month
[7]. Successive scientific reports enrich knowledge about
the organism’s response to anti-SARS-CoV-2 vaccination;
however, still many questions regarding the determinants
of antibody levels remain unanswered. Therefore, we
have designed the study aimed to assess the anti-SARS-
CoV-2 IgG antibody concentration after the vaccination
cycle with the BNT162b2 vaccine at several time points
and relate these results to the COVID-19 history and
severity of symptoms during the disease and after the
first and second vaccine dose.

Material and methods

The study was designed as a prospective, sin-
gle-center, longitudinal observational study that in-
cludes healthy, unselected volunteers from the staff
of Dr. Antoni Jurasz University Hospital No.1 in Byd-

goszcz and students of Collegium Medicum, Nicolaus
Copernicus University (Poland). The study protocol
was approved by the Ethics Committee of the Nicolaus
Copernicus University in Torun functioning at Colle-
gium Medicum in Bydgoszcz (approval number KB
160/2021). The study was registered in the ClinicalTrials.
gov database and received identifier NCT05109585.
Approximately 1000 adult participants are planned
to be included in the study. To meet the inclusion criteria
subjects will have to be vaccinated with two doses of the
BNT162b2 vaccine. All individuals will be examined at
four time points: 3, 6, 9, and 12 months after the second
dose of vaccine (the DANTE-SIRIO 7). The study protocol
was modified according to the new guidelines regarding
a third dose of the vaccine against COVID-19 in Poland.
In all participants, who declare willingness to receive the
third dose of the vaccine, anti-SARS-CoV-2 IgG antibody
concentrations will be examined up to 7 days before
administration of the third dose, then one and three
months after the vaccination. In individuals not receiving
the third dose of the vaccine, the anti-SARS-CoV-2 IgG
antibodies will be measured according to the original
schedule, i.e. at 9 and 12 months after the second dose
of the vaccine (Fig. 1). Vaccination data will be verified

il

Figure 1. The schematic protocol of the study
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in the Dr. Antoni Jurasz University Hospital vaccina-
tion register center. Provision of informed consent will
be mandatory to participate in the study. At the first
time-point (3 months after vaccination), participants
will be asked to fulfill a survey on sociodemographic
characteristics, previous SARS-CoV-2 infection and
accompanying symptoms, and symptoms after a dose
of vaccination (7 questions in total). Moreover, possible

SARS-CoV-2 infection will be assessed in each phase

of the study with the use of an additional survey.
Fresh serum samples will be used to measure

SARS-CoV-2 IgG concentrations on the Siemens Atelli-

ca system (Siemens Healthineers, Erlangen, Germany).

The Atellica IM sCOVG assay is a fully automated

2step-sandwich immunoassay using acridinium-ester

chemiluminescent technology. All samples will be
processed according to the manufacturer’s procedures
with the specified controls and calibrators by trained
laboratory staff. Results of SARS-CoV-2 IgG are given
as U/mL, whereby the cut-off for positivity is defined
as > 1.0 U/mL. The manufacturer reports a range of
quantification of 0.5 to 150.0 U/mL, which may be
extended to 750.0 U/mL upon automated 1:5 pre-
dilution. The lower limit of the analytical measuring
interval corresponds to 0.50 U/mL. The manufacturer
reported a specificity of 99.90% (95% Cl 99.64-99.99)

and a sensitivity of 96.41% (95% Cl 92.74 to 98.44)

for samples > 21 days post RT-PCR confirmation. To

achieve assay traceability to WHO 20/136 (BAU/mL),

all reported results should be multiplied by 21.8.
Primary endpoint:

— the anti-SARS-CoV-2 IgG antibody concentration
3 months after the vaccination cycle with the
BNT162b2 vaccine.

Secondary endpoints:

— the anti-SARS-CoV-2 IgG antibody concentration 6,
9, and 12 months after two-dose vaccination cycle;

— the anti-SARS-CoV-2 IgG antibody concentration
immediately before, 1 and 3 months after the third
vaccine dose;

— local and/or systemic adverse reactions after vac-
cination;

— confirmed COVID-19 after vaccination.

Discussion

The study will evaluate the anti-SARS-CoV-2 IgG an-
tibody concentrations in a cohort of unselected healthy
adult volunteers vaccinated with BNT162b2. This study
was designed to evaluate the impact of COVID-19 on
the severity of clinical symptoms and the levels of an-
ti-SARS-CoV-2 IgG antibodies after vaccination. The
strength of this study lies in the assessment of the
anti-SARS-CoV-2 antibody concentrations at several

time points in each participant. Hopefully, based on
its results, further clinical outcome-powered trials will
be designed and conducted to elucidate how quan-
titative antibody levels can be used as a correlate of
vaccine-mediated protection. It is worth mentioning
that the Department of Cardiology, Dr. A. Jurasz
University Hospital No. 1 in Bydgoszcz, is conduct-
ing the ReCOVery-SIRIO Clinical Trial (clinicaltrials.
gov ID: NCT04351763) aiming to evaluate the effect of
drugs commonly used in cardiology, amiodarone and
verapamil, on the clinical course of COVID-19. The study
has ended and the results are under development.

It should be noted that the study will include health-
care workers, a group significantly affected by the
COVID-19 pandemic, which can be observed through
higher rates of infections and quarantines, especially
among nurses and doctors. The COVID-19 pandem-
ic has influenced the stability and availability of the
workforce in the hospital both directly (infections,
quarantines) and indirectly (sick leaves) [8]. It resulted
in functioning changes and an increase of in-hospital
mortality in the Department of Cardiology, Dr. A. Jurasz
University Hospital No. 1 in Bydgoszcz. The observed
decrease in the number of hospital admissions and
specialized cardiac procedures performed in 2020 may
have a serious impact on future patients’ profiles [9].
In addition, as high prevalence of concomitant dis-
eases is noted in patients with severe or fatal cases of
SARS-CoV-2 infection, it is important to highlight that
COVID-19 and type 1 diabetes may constitute a deadly
duo characterized by mortality rates that are higher than
in the non-diabetic population [10].
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