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While SARS-CoV-2 vaccination of uninfected hosts is pro-
ceeding worldwide, whether and how to vaccinate those 
recovered from natural infection remains debatable. A sin-
gle-dose mRNA vaccine administration has been reported 
to boost SARS-CoV-2 neutralizing antibodies (NtAb) in 
subjects with past infection [1, 2] while the effect of a sec-
ond dose in such subjects has not been documented. Within 
a health care worker (HCW) surveillance and vaccination 
program running at a SARS-CoV-2 referral hospital, we 
assessed the dynamics of SARS-CoV-2 NtAb in 22 unin-
fected and 34 previously infected individuals who completed 
the 2-dose schedule of the BNT162b2 mRNA vaccine. All 
the subjects received the second dose vaccine 3 weeks after 
the first dose. The subjects included in the uninfected group 
had no SARS-COV-2 RNA detection in the tests performed 
according to the hospital surveillance program and at the 
time of NtAb testing. In addition, all the subjects had been 
tested for the presence of a neutralizing antibody titer at 
baseline, i.e., at the time of the first vaccine administration, 
and confirmed as negative.

NtAb titers were determined in a live virus assay in 
VERO E6 cells infected by a lineage B.1 isolate and defined 
as the reciprocal of the serum dilution decreasing virus rep-
lication by 50%  (EC50), as measured by the CellTiter-Glo® 
Luminescent Cell Viability Assay (Promega) [3].

A written informed consent was obtained from all the 
HCW to be enrolled in a NtAb follow-up study, as approved 
by the comitato per la sperimentazione clinica di Treviso 
e Belluno and in accordance with the ethical standards as 
laid down in the 1964 Declaration of Helsinki and its later 
amendments.

NtAb titers were expressed as median (IQR) and the 
non-parametric Wilcoxon Signed Rank Sum test and 
Mann–Whitney test were used to analyze changes in paired 
and unpaired data, respectively. Analyses were run by IBM 
SPSS Statistics, version 20, and all p values were two-sided.

The previously infected subjects were 32.4% males, had 
median [IQR] age 44 [33–52] years and recovered from 
asymptomatic or mild infection without hospitalization 
during the first wave of the epidemic in March and April 
2020. Sera for SARS-CoV-2 NtAb titers measurement before 
first-dose vaccination (T0, January or February 2021) were 
obtained at median 293.0 (265.7–301.0) days after SARS-
CoV-2 diagnosis. In this group, median NtAb titers signifi-
cantly increased 21 days post first-dose vaccination (T1) 
(1421.5 [700.0–2317.0]) and 21 days post second-dose 
vaccination (T2) (1695.5 [878.4–2768.7]) with respect to 
T0 (28.0 [5.0–120.5]; p < 0.001 for both comparisons). The 
increase at T2 vs. T1 was still significant (p = 0.018), how-
ever the T1/T0 fold-change was much higher than the T2/T1 
fold change (33.0 [8.8–80.5] vs. 1.5 [1.1–2.0]; p < 0.001). In 
the uninfected group (27.3% males, median age 49 [38–59] 
years), NtAb titers at T2 also increased significantly with 
respect to T1 (171.0 [100.7–230.1] vs. 6.5 [5.0–15.2]; 
p = 0.007). Thus, the T2/T1 fold-change was higher in the 
uninfected group compared with the previously infected 
group (p < 0.001) while the T1/T0 fold-change in the previ-
ously infected group was similar to the T2/T1 fold-change in 
the uninfected group (p = 0.084). NtAb titers obtained from 
each data set are indicated in Fig. 1.
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This data do not support the need for a second dose of 
BNT162b2 vaccine in subjects previously infected with 
SARS-CoV-2, given the minimal further increase of NtAb 
achieved. A significant boost of naturally acquired immu-
nity occurs with the first dose, although it remains to be 
established whether this increase translates into improved 
protection from reinfection or simply reflects the second-
ary immune response to recall antigen which would be 
protective per se. While the previously infected group in 
this study had asymptomatic or mild SARS-CoV-2 infec-
tion, subjects experiencing more symptoms are expected 
to develop higher NtAb titers on their own [4], thus a ben-
efit from a second dose of vaccine is even more unlikely 
for this patient population. Strengths of the study are the 
test used (an authentic virus neutralization with a SARS-
CoV-2 isolate circulating in Italy at HCW enrollment), the 
homogeneity of the study population and the very long 
interval, a median of 10 month, from recovery to NtAb 
titers measurement before first-dose vaccination. However, 
vaccine recall could be an option when a long time has 
passed since natural infection because NtAb titers consist-
ently decline over time [5] and their duration at protective 
levels remains to be determined.
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Fig. 1  SARS-CoV-2 neutral-
izing antibody (NtAb) titers in 
subjects with past SARS-CoV-2 
infection measured at vaccina-
tion baseline (T0), 21 days 
after first-dose vaccination 
(T1) and 21 days after second-
dose vaccination and NtAb 
titers measured at vaccination 
baseline (T0), 21 days after 
first-dose vaccination (T1) and 
21 days after second-dose vac-
cination in subjects without past 
SARS-CoV-2 infection. The 
same symbols indicate the same 
subjects at different time points. 
Paired data were analyzed by 
Wilcoxon Signed Ranks Test. 
Asterisks indicate significance 
levels: ***p < 0.001; **p < 0.01; 
*p < 0.05
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