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To the Editor,
Although widespread vaccination for preventing severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection and coronavirus disease 2019 (COVID-19) complications is now universally considered a highly effective
and safe anti-pandemic strategy, vaccine efficacy has been
clearly shown to wane over time, thus paving the way to
administration of an additional (so-called “booster”) dose
after completing the primary vaccination cycle [1].
Nonetheless, recent evidence suggests that even
the vaccine booster-elicited humoral immunity against
SARS-CoV-2 wanes over time, such that the administration
of additional booster doses has already been initiated in
certain countries, with preliminary evidence of enhanced
protection compared to people who have only received a
single vaccine booster [2]. In keeping with this data, both
the US Centers for Disease Control and Prevention (CDC) [3]
and the European Centre for Disease Prevention and
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Control (ECDC) [4] recently recommended the administration of additional vaccine boosters for certain individuals,
namely immunocompromised patients aged 50 years or
older. The ECDC also suggests that consideration could be
made to administer an additional (i.e., second) booster in
people aged 80 years or older due to their presumably
lower immune response to vaccination and higher risk of
developing severe COVID-19 illness [4].
At this point in time, however, no indications have
been issued to extend the administration of additional
boosters to the entire general population as well as in
healthcare workers. In a recent article published in this
journal, Padoan et al. reported a gradual decline of antiSARS-CoV-2 neutralizing IgG antibodies in baseline seronegative subjects 3–4 months after receiving a single
BNT162b2 vaccine booster [5]. To provide further insights
on this matter, this 3-month ad interim analysis of the effect
of a single BNT162b2 booster on anti-SARS-CoV-antibodies
was planned to conﬁrm the data published by Padoan et al.
[5], but also for establishing as to whether a second vaccine
booster may be avoided in healthy immunocompetent individuals, thus evaluating with biological data the current
healthcare strategies.
The main characteristics of this serosurveillance study
based on a cohort of healthcare workers of the Pederzoli
Hospital in Peschiera del Garda (Verona, Italy) have been
comprehensively described elsewhere [6]. Brieﬂy, after
excluding subjects lost to follow-up or diagnosed with
incident SARS-CoV-2 infection (n=763 out of the 1,003
originally enrolled, 371 testing positive for SARS-CoV-2
throughout the study and 392 for missing one or more
sampling points, respectively), the current cohort comprises 240 SARS-CoV-2 baseline seronegative subjects
(median age 48 years, range 23–72 years; 151 females), who
underwent primary COVID-19 vaccination with Comirnaty
(Pﬁzer/BioNTech BNT162b2; Pﬁzer Inc., New York, NY, US;
two 30 µg doses, at 3-week interval), and subsequent
administration of single homologous booster dose (30 µg)
more than 8 months afterwards. Throughout the study
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molecular testing was carried out at 2–4 weeks intervals
(Altona Diagnostics RealStar SARS-CoV-2 RT-PCR Kit;
Altona Diagnostics GmbH, Hamburg, Germany or Seegene
Allplex SARS-CoV-2 Assay; Seegene Inc., South Korea) for
detecting incident SARS-CoV-2 infections. Blood was
drawn before the ﬁrst and second vaccine doses, then 1, 3,
and 6 months thereafter, and ﬁnally before and 1 and
3 months after receiving a 30 µg BNT162b2 vaccine booster.
Serum was employed for measuring total anti-SARS-CoV-2
antibodies with Roche Elecsys Anti-SARS-CoV-2 S on
Roche Cobas 6000 (Roche Diagnostics, Basel, Switzerland;
samples were diluted to reach values up to 25,000 kBAU/
L). Written informed consent for participating to this
serosurveillance study was obtained from all participants.
Statistical analysis was carried out with Analyse-it software (Analyse-it Software Ltd, Leeds, UK), using the MannWhitney test. The study was conducted in accordance with
the Declaration of Helsinki and approved by the Ethics
Committee of Verona and Rovigo Provinces (59COVIDCESC; November 3, 2021).
The longitudinal change of total anti-SARS-CoV-2
antibodies is shown in Figure 1. Without speciﬁcally
addressing earlier changes, which have been thoughtfully described before [6], a decline in the serum levels of
total anti-SARS-CoV-2 antibodies could be observed from
1 to 3 months after receiving the BNT162b2 single booster
dose. More speciﬁcally, the median serum values of total
anti-SARS-CoV-2 antibodies signiﬁcantly decreased from
22,094 (interquartile range [IQR], 13,742–25,000) kBAU
at 1 month post-booster to 11,612 (IQR, 6,553–20,767)
kBAU (mean decrease: 35 ± 27%) at 3 months postbooster (p<0.001). The percentage decrease of total antiSARS-CoV-2 antibodies between 1 and 3 months after
the vaccine booster displayed a signiﬁcant inverse

Spearman’s correlation with 1-month post-booster antibodies values (r= −0.53; 95% CI, −0.62–−0.43); and age
(r= −0.22; 95% CI, −0.34–−0.10; p=0.001), but not with
sex (r= −0.06; 95% CI, −0.19–0.06; p=0.319). Accordingly, the mean percentage decrease of total antiSARS-CoV-2 antibodies over such period was higher in
subjects with 1-month post-booster total anti-SARS-CoV2 antibodies values <12,000 kBAU/L than in those with
higher levels (mean decline: 54 vs. 38%; p<0.001), as well
as in subjects <50 years than in those aged 50 years or
older (mean decline: 46 vs. 31%; p=0.001). In multiple
linear regression analysis both 1-month post-booster
antibodies values (p<0.001) and age (p=0.004) remained
negatively associated with the percentage decrease of
total anti-SARS-CoV-2 antibodies measured 1 and
3 months after the booster. Cumulatively, these two parameters contributed to explain 44% of the total variance
in the decline of humoral immunity observed between 1
and 3 months after the vaccine booster.
In conclusion, our data obtained with a different
immunoassay for measuring total anti-SARS-CoV-2 antibodies support those earlier published by Padoan et al. [5]
and also those more recently published by Favresse et al.
using our same method [7], thus conﬁrming that the
serum levels of anti-SARS-CoV-2 antibodies gradually
wane even after the ﬁrst BNT162b2 booster dose, with the
amplitude of such reduction more accentuated in people
having lower 1-month post-booster values and younger
age. Although we cumulatively observed that such
reduction was signiﬁcant (i.e., 35%), all the subjects
included in this study still had considerably high values
3 month after the single vaccine booster. Therefore, the
evidence emerged in this ad interim analysis is seemingly
supportive of current healthcare strategies based on

Figure 1: Longitudinal variation of serum
anti-SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2) total antibodies in
baseline seronegative recipients of
BNT162b2 mRNA-based primary vaccination and single homologous booster.
Results are shown as median and
interquartile range (IQR). SARS-CoV-2;
severe acute respiratory syndrome
coronavirus 2.
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postponing the administration of additional COVID-19
vaccine booster doses in the general immunocompetent
and non-elderly population (thus including healthcare
workers) for a longer period compared to immunocompromised and older people.
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