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Immunogenicity after the first dose of the BNT162b2
MRNA Covid-19 vaccine: real-world evidence from Greek
healthcare workers
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Vasilios Adamopoulos’, Nikitas Papadopoulos' and Georgios Papazisis?®*

Abstract

Real-world data regarding the effectiveness, safety and immunogenicity of the Pfizer-BioNTech BNT162b2 mRNA vaccine are accu-
mulating in the literature, suggesting that this vaccine generates high titres of S1-binding IgG antibodies that exhibit potent virus
neutralization capacity. This is the first phase IV immunogenicity study to recruit a large number of Greek healthcare workers
(n=425) including 63 previously-infected subjects. We measured titres of neutralizing IgGs against the receptor-binding domain of
the S1 subunit of the spike protein of SARS-CoV-2 14 days post-immunization with the first dose, employing the SARS-CoV-2 IgG I
Quant assay. A total of 92.24% of our study cohort received a positive assay outcome and titres varied with age. Post-hoc analysis
revealed that although titres did not significantly differ among participants aged 20-49 years, a significant decline was marked in
the age group of 50-59years, which was further accentuated in subjects aged over 60. Antibody titres escalated significantly among
the previously-infected, indicating the potential booster effect of the first dose in that group.

DATA SUMMARY first dose in inducing a robust humoral immune response, an
effect that was further accentuated among previously SARS-
CoV-2-infected subjects. These findings, along with accumu-
lating evidence [6, 7], raise a conundrum regarding the necessity
of abooster dose among seropositive individuals. Data provided
by our study can be harnessed to address this fervent issue, as
INTRODUCTION this is the first phase IV study to collect immunogenicity data of
such a large number of previously-infected vaccinated partici-
pants (n=63).

The authors confirm all supporting data, code and protocols
have been provided within the article or through supplemen-
tary data files.

In December 2020, the Pfizer-BioNTech BNT162b2 mRNA
vaccine received EMA authorization for emergency use to

mitigate the multifaceted impact of the Covid-19 pandemic. The biotechnology of this lipid nanoparticle (LNP)-
Vaccine effectiveness post-immunization with the second dose encapsulated messenger RNA (mRNA) vaccine conveys the
was measured at 95% in phase III trials [1] and 92% as of latest genetic information of the viral immunogen to host antigen
phase IV findings [2]. Regarding its immunogenic profile, the presenting cells, sparking a robust immune response [8]. The
BNT162b2 vaccine generated high titres of S1-binding IgG that mRNA molecule is briefly expressed and not incorporated in the
exhibited potent virus neutralizing capacity in phase II trials genome, undergoing rapid eradication by physiological cellular
[3,4]. These data were just recently confirmed by the first phase routes. The manufacture of mRNA vaccines takes place in vitro
IV immunogenicity study [5], reporting 92% efliciency of the through transcription of DNA templates, without the need for
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animal-derived supplies [9]. This is a swift, well-established
and adjustable process, constituting this biotechnology highly
eligible for fast deliverables and constant vaccine supply, both of
which are imperative during any pandemic [10]. With respect
to the BNT162b2, administration of this LNP-encapsulated
nucleoside-modified mRNA follows a regimen of two 30ug
doses intramuscularly injected 21 days apart. When entered
into the recipient, this mRNA formula encodes the entire SARS-
CoV-2 stabilized perfusion spike protein [10].

Opverall, our study aims to enhance insight into the humoral
immunity and neutralizing antibody generation elicited
14 days post-immunization with the first dose of BNT162b2-
mRNA Covid-19 vaccine in real-world settings.

METHODS

Our study population encompassed 425 Greek healthcare
workers, 63 of whom were previously-infected convalescent
subjects with PCR-confirmed SARS-CoV-2 infection one
to 4.5months prior to vaccination with the Pfizer-BioNTech
Covid-19 BNT162b2 vaccine (Pfizer, Inc; Philadelphia, Penn-
sylvania). Administration of the first dose occurred in the ‘G.
Gennimatas’ General Hospital of Thessaloniki from 4 January
2021 through 7 January 2021 through intramuscular injection.
Blood withdrawal and serum isolation were performed 14 days
post-immunization. Subsequently, the SARS-CoV-2 IgG II
Quant assay was employed on serum samples to monitor titres

Impact Statement

This is the first phase IV immunogenicity study to recruit
such a large number of previously-infected convalescent
subjects (n=63), contributing to the resolution of ongoing
conundrum regarding the redundancy of second dose
administration to previously-infected individuals.

of neutralizing IgGs against the receptor-binding domain (RBD)
of the S1 subunit of the spike protein of SARS-CoV-2, using the
Architect System (Abbott, Sligo, Ireland). This is an automated
two-step chemiluminescent micro-particle assay characterized
by 99.357% sensitivity and 99.6% specificity [11]. Based on
representative data for the limit of quantitation and detection,
the ranges over which results can be reported are 6.8-80000
AU ml™. Values of RBD-IgG concentration obtained by this
technique were converted to IgG geometric mean concentra-
tions (GMCs).

Stata 16.1 (Stata Corp. LLC, College Station, TX) was used for
data analysis. Descriptive statistics included geometric means
of concentration (GMC) of RBD-specific IgG (AU ml™) and
the corresponding 95% confidence intervals (95% CI) of each
studied group classified by gender, age and history of previous
SARS-CoV-2 infection. Independent samples t-tests were used

Table 1. Geometric means of concentration (GMC) of Anti SARS-CoV-2 Spike IgG antibodies 14days post-immunization with the first dose of the

BNT162b2 vaccine

n % 1gG GMC (AU ml™") 95% CI
Sex Female 256 60 581.01 (462.41, 730.02)
Male 169 40 448.87 (322.88, 624.03)
Age 20- 16 4 1780.73 (783.83, 4045.55)
30- 69 16 1552.00 (1054.22,2284.82)
40- 123 29 674.35 (488.95, 930.06)
50- 166 39 357.70 (261.23, 489.79)
60- 51 12 155.80 (94.07, 258.04)
Prior infection* Yes 63 15 19993.61 (15560.60, 25689.52)
No 362 85 278.24 (242.66, 319.05)
1gG >50AU ml™! Yes 392 92.24 702.89 (590.70,836.39)
No 33 7.76 16.14 (10.73, 24.26)
Total 425 524.35 (433.83, 633.75)

*PCR-confirmed SARS-CoV-2 infection 1 to 4.5 months prior to immunization date.
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Fig. 1. Highly significant difference between participants with and
without prior SARS-CoV-2 infection (P<0.001).

to assess differences in logl0 IgG levels among gender- and
SARS-CoV-2 infection history groups. One-way ANOVA
with Schefte correction for multiplicity was employed for the
comparison of age groups. ROC curve analysis was used to
assess IgG levels in participants with history of SARS-CoV-2
infection (AUC=0.988; 95% CI: 0.972, 1.000) and P-values less
than 0.05 were considered statistically significant.

RESULTS

In this study, the 425 healthcare workers recruited included
subjects with both a positive (n=63) and a negative history
(n=362) of SARS-CoV-2 infection. The mean age of partici-
pants was 48, ranging between 21 to 67 years, all participants
were Caucasian, while women accounted for 60% of the study
population.

Regarding immunogenicity, 392 participants received a positive
outcome in the IgG assay conducted 14 days after the first dose,
comprising 92.2% of the total study population. In this group,
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Fig. 2. Highly significant difference between age groups (P<0.001).
Scheffe post-hoc testing results in significant differences between
20-49,50-59 and 60+ yearsold.
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Fig. 3. ROC curve analysis for the assessment of IgG levels for the
diagnosis of previous SARS-CoV-2 infection (AUC=0.988; 95%Cl:
0.972,1.000) revealing a cut-off score of >=4439.4 (sensitivity: 95.24%,
specificity: 100%).

IgG concentration values ranged between 54-80000 AU ml™,
with a GMC 0f702.89 AU ml™. In the remaining 33 participants
(7.76%) who received a negative assay outcome, IgG concentra-
tion was lower than 50 AU ml™, with a GMC of 16.14 AU ml™".
(Table 1)

In all 63 previously-infected participants, a positive assay
outcome was obtained, with IgG concentration values span-
ning between 295.5-80,000 AU ml™". In the previously-infected
group, the GMC of RBD-IgG was estimated at 19993.61 AU
ml™, compared to 278.24 AU ml™ recorded in the uninfected
group. (Table 1) Expectedly, there was a large and statistically
significant difference in antibody GMCs between the previously-
infected and the uninfected group (P<0.001). (Fig. 1)

Antibody titres fluctuated in the various age groups (One-way
ANOVA P<0.001). Post-hoc testing revealed that although titres
did not significantly differ among participants aged 20-49 years,
a significant decline was marked in the age group of 50-59 years,
which was further accentuated in subjects aged over 60. (Fig. 2)

Through ROC curve analysis, an optimal IgG cut-off score
of 24439.4 AU ml™" was found to be explicitly diagnostic of
previous SARS-CoV-2 infection (AUC=0.988; 95% CI: 0.972,
1.000) resulting in 95.24 % sensitivity and 100% specificity via
a maximum of the Youden index criterion. (Fig. 3)

Regarding reactogenicity, neither serious adverse events (AEs),
nor withdrawals due to related AEs were observed in this study.
In addition, none of our study participants declared a yellow
card submission, evidence confirming the absence of serious
AEs. The most common local side effect reported was mild to
moderate pain at the injection site, while the most common
systemic AE was fatigue followed by myalgias, headache and
chills. Participants with a positive history of SARS-CoV-2 infec-
tion seemed to experience more local and systemic reactions,
including fever.
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DISCUSSION

Overall, real-world evidence provided by our study further veri-
fies the immunogenic capacity of the first dose of the BNT162b2
mRNA Covid-19 vaccine, also confirming its efficiency in
inducing a rapid and robust immune response in 92.2% of our
study participants. Data presented in our study focuses on the
humoral branch of the adaptive immune response generated by
the first dose and should not be interpreted as the sole immuno-
genic effect of the BNT162b2 on its recipients. However, levels of
S1-binding IgG exhibited a direct correlation with the intensity
of S1-specific CD4+ and CD8+ T cell responses in a phase II
RCT [4], reflecting the notion of intramolecular synergy and
adding to the value of the high IgG GMCs reported in our study.

Our data are consistent with those provided by the first phase
IV immunogenicity study [5], that documented neutralizing
antibody generation 21days post-injection of the first dose
of the BNT162b2 vaccine in 514 Israeli healthcare workers.
As mentioned in that study, 92% of participants had a posi-
tive SARS-CoV-2 IgG assay, titres seemed to decline with
increasing age, while appearing significantly elevated among
all 17 previously-infected participants [5]. These findings, along
with those of other studies [7], question the necessity of a second
dose among subjects with a positive history of SARS-CoV-2
infection, given the booster effect of the first dose observed in
this group. This remark has further been supported by immuno-
genicity data on the second dose of the vaccine lately provided
by a small-scale study, reporting a muted effect of the second
dose among previously-infected individuals, in contrast to its
booster effect in the uninfected [6].

CONCLUSION

Real-world evidence reported in this study confirms the robust
immunogenic effect of the first dose of the BNT162b2 mRNA
Covid-19 vaccine, which was found significantly pronounced
among previously-infected subjects, indicating the potential
booster effect of the first dose in that group.
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