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To the Editor

To date, few data on SARS-CoV-2 immune response after
infection or vaccination have been reported in pregnant women. So
far, maternal immunization during pregnancy inducing trans-
placental antibody transfer to the newborn is currently supported
to reduce morbidity and mortality from infectious diseases after
birth.

After having signed written informed consent, two healthcare
workers received complete BNT162b2 mRNA vaccination during
pregnancy. The first vaccinated woman (VW#1) received the first
dose at 31 weeks' gestation and 4 days, the second woman (VW#2)
at 27 weeks' gestation and 6 days.

Serum samples from the mother/newborn pairs collected at
delivery were tested by ELISA (Euroimmun, Luebeck, Germany) for
anti-SARS-CoV-2 Spike IgG and IgA antibodies. Semi-quantitative
results are expressed as optical density (OD) ratio with respect to
an internal calibrator: a ratio �1.1 was considered positive.
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SARS-CoV-2 Spike-specific IgA antibodies were documented in
the two vaccinated women (OD ratio 7.5 and 2.4); as expected, IgA
were absent in the two newborns (N#1 and N#2).

Spike-specific IgGs were detectable in N#1 and N#2 (8.0 and
5.4) at higher levels than in VM#1 and VM#2 (6.8 and 4.0), with a
newborn-to-maternal serum ratio of 1.2 and 1.4, respectively. As
control, the newborn-to-maternal serum ratio for anti-
cytomegalovirus (CMV) IgG measured by ELISA (Euroimmun) was
1.0 and 1.3. The neutralizing (NT) antibody titre [1] was higher in
VW#2 than VW#1 (1:320 vs 1:20). Similarly, the NT antibody titre
was higher in N#2 than in N#1 (1:160 and 1:10).

For comparison, seven women (median age 31 years old;
range 23e35) who experienced SARS-CoV-2 infection during
pregnancy were analysed: one developed a mildly symptomatic
infection during the first trimester, one developed pneumonia
during the second trimester and five women had an asymp-
tomatic infection during the third trimester. The seven women
were positive for Spike-specific IgA and IgG antibodies at delivery
(with the exception of the women infected during the first
trimester who was positive only for Spike-specific IgA), and only
three of the seven were also positive for Nucleocapsid IgG by
ELISA (Euroimmun). The median newborn-to-maternal serum
ratio was 1.4 (range 0.5e2.6) for Spike-specific IgG and 1.0
(0.9e1.4) for CMV-specific IgG, while the median NT titre ratio
was 0.5 (range 0.03e1). Data are reported in Table 1 and Table S1.

Current data suggest that pregnant women may be at increased
risk for admission to an intensive care unit with respect to non-
pregnant women, thus vaccination might represent a valuable
preventive strategy.

The efficiency of transplacental transfer of anti-SARS-CoV-2
antibody has been claimed to be lower than for other
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Table 1
Characteristics of two vaccinated pregnant women and seven SARS-CoV-2 seropositive at delivery convalescent pregnant women

Convalescent pregnant women (median, range) VW#1 VW#2

Age 31 (23e35) 37 36
Days between infection onset/2nd dose vaccination and delivery 76 (18e175) 33 42
Maternal immunity
SARS-CoV-2 Spike IgG 1.9 (0.4e4.7) 4.0 6.8
SARS-CoV-2 NCP IgG 0.7 (0.2e2.9) 0.1 0.1
SARS-CoV-2 Spike IgA 1.8 (1.0e4.3) 2.4 7.5
SARS-CoV-2 NT Abs 1:160 (1:40e1:320) 1:20 1:320
CMV IgG 1.3 (0.7e1.5) 2.3 2.0

Newborn immunity
SARS-CoV-2 Spike IgG 1.4 (1.2e3.3) 5.4 8.0
SARS-CoV-2 NCP IgG 0.9 (0.3e2.8) 0.1 0.1
SARS-CoV-2 Spike IgA 0.1 (0.1e0.1) 0.1 0.1
SARS-CoV-2 NT Abs 1:40 (<1:10e1:320) 1:10 1:160
CMV IgG 1.3 (1.0e1.5) 2.3 2.6

VW#1, vaccinated woman 1; VM#2, vaccinated woman 2; NCP, nucleocapsid protein; NT Abs, neutralizing antibodies; CMV, cytomegalovirus.
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pathogens [2]. On the contrary, we observed that antibody
transfer occurred efficiently from mothers showing anti-SARS-
CoV-2 IgG at delivery (elicited either by infection or vaccina-
tion). Our results are in line with another study showing an
efficient transplacental transfer of anti-Spike IgG antibodies [3].
However, the median NT titre was twofold reduced in newborns
with respect to mothers. This may be due to the contributions to
neutralization in maternal serum of Spike-specific IgAs, which
are not transmitted to the fetus. It should be taken into account
that, when evaluating placental transfer after natural infection,
key determinants are time elapsed from infection, severity of the
infection and maternal antibody titres. These factors may be at
the basis of the conflicting results reported.

A recent report highlighted that the immune response elicited
by SARS-CoV-2 vaccine in pregnant women was higher than that
induced by natural infection [4]. Moreover, while it was sug-
gested that third-trimester SARS-CoV-2 infection induced a poor
transplacental IgG transfer [5], in our study IgG elicited by either
infection or vaccination appeared to be efficiently transferred to
the fetus. While a sustained neutralizing response was observed
in VM#2 and N#2, NT Abs were lower in VM#1 and N#1. These
variable results are in the range of those observed in a cohort of
immunocompetent vaccinated subjects (unpublished results).

On the other hand, a recent study conducted in Israel [6] re-
ported a lower transfer ratio of anti-Spike IgG (median transfer
ratio 0.44) than that observed in our cases. The median time lapse
between second dose administration and delivery was 11 days in
the Israel cohort, whereas our subjects received the second dose
33 and 42 days before delivery. Therefore, we can hypothesize that
the vaccination schedule should be completed at least 1 month
before the presumed date of delivery for a better antibody
transfer.

As a major limitation, only two vaccinated pregnant women
were analysed. However, results are in line with those obtained in a
cohort of healthy immunocompetent subjects. This is the first
report that compares transplacental SARS-CoV-2 antibody transfer
in vaccinated and infected pregnant women. These findings should
be extended to a larger cohort and durability of vertically trans-
mitted antibody after maternal vaccination should be investigated.
Nevertheless, our preliminary study supports the potentiality of
maternal immunization in providing immune protection against
SARS-CoV-2 in newborns.
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