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be beneficial, CL surveillance of these patients may identify
those who require closer monitoring, transfer to higher level
of care, or potentially progesterone supplementation.4,5

Further work is needed to determine optimal management
strategies in patients with a prophylactic cerclage and short
cervix. -
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SARS-CoV-2 immunoglobulin G antibody levels in
infants following messenger RNA COVID-19
vaccination during pregnancy
OBJECTIVE: Infants are at risk for developing severe
COVID-19 illness1 and are a source of virus spread.2 Recent
studies have demonstrated reduction of SARS-CoV-2 positive
tests in infants3 and COVID-19 infant hospitalizations
following maternal COVID-19 vaccination.4 BNT162b2
(Pfizer/BioNTech) messenger RNA (mRNA) COVID-19
vaccination during the second trimester of pregnancy was
associated with high neonatal SARS-CoV-2 immunoglobulin
G (IgG) levels at birth.5 Our aim was to evaluate SARS-CoV-
2 IgG levels in infants of up to 6 months of age following
maternal vaccination during the second trimester of pregnancy.

STUDY DESIGN: This prospective cohort study, performed
between September 2021 and January 2022, included infants at
the age of 3 to 6 months of mothers vaccinated with the second
BNT162b2 mRNA COVID-19 vaccine. The second dose was
received 3 weeks following the first dose according to the
standard established for Israel at the time, during the second
trimester of pregnancy, and women were not previously
diagnosed with COVID-19 (based on self-reported
information). All infants had a SARS-CoV-2 IgG antibody
level measurement at birth collected by umbilical cord
sampling. None of the infants were reported to have a
COVID-19 infection during the study period. Following
recruitment, we obtained venous blood from each infant,
which was assessed by SARS-CoV-2 IgG II Quant (Abbott
Laboratories, Chicago, IL), a 2-step chemiluminescent
microparticle immunoassay used for the quantitative
determination of IgG antibodies. Correlations between infant
antibody titers, fetomaternal and infant characteristics, and
the time interval from maternal vaccination to the infant
follow-up antibody test were analyzed.

RESULTS: Antibody levels were measured for 40 infants. The
median (range) level of IgG antibodies at birth was 2790.3
(350.1e13,405.0) AU/mL and declined to a median (range) of
199 (18.4e904.3) AU/mL at a median (range) age of 19.2
(14.6e27.6) weeks. Three of 40 (7.5%) infants had a negative
(<50 AU/mL) antibody test at a median (range) age of 26.1
(21.5e26.1) weeks. No differences were found between the
different clinical and demographic characteristics of breastfed
and nonbreastfed infants. The median (range) level of SARS-
CoV-2 IgG levels at follow-up was higher in the 28 breastfed
infants (232.0 [105.7e904.3] AU/mL) than in the 12
nonbreastfed infants (145.3 [18.4e575.5] AU/mL) (P¼.02).
Multivariable analysis revealed that infant SARS-CoV-2 IgG
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FIGURE
Remaining percentage of SARS-CoV-2 IgG antibodies at follow-up in infants
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Correlation between the remaining percentage of SARS-CoV-2 IgG antibodies at follow-up and duration from birth for breastfed and nonbreastfed

infants. A, From 100% SARS-CoV-2 IgG antibodies at birth to remaining percentage at follow-up. B, Focus on relevant time period of infant follow-up
tests; breastfed infants: r¼�0.62; 95% CI, �0.80 to �0.31; P<.001; nonbreastfed infants: r¼�0.84; 95% CI, �0.95 to �0.50; P¼.001.

CI, confidence interval; Ig, immunoglobulin.
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antibody titers at follow-up were positively correlated with
SARS-CoV-2 IgG levels at birth and breastfeeding, yet
negatively correlated with time passed from maternal second
vaccine dose. For each week that passed since maternal second
vaccine dose, SARS-CoV-2 IgG antibody levels decreased by
5.8% (95% confidence interval [CI], �8.6 to �3.9; P<.001).
Breastfeeding was significantly and independently associated
with higher SARS-CoV-2 IgG levels (absolute difference,
75.1%; 95% CI, 28.4e138.7; P¼.001). Moreover, the median
(interquartile range) remaining percentage of SARS-CoV-2
IgG antibodies from birth to follow-up was significantly
higher in breastfed infants than in nonbreastfed infants (8%
[6.5e11.8] vs 5.3% [2.9e9.1]; P¼.021) (Figure).
CONCLUSION: Our findings suggest that maternal COVID-
19 vaccination during pregnancy may possibly provide
protection from COVID-19 in early infancy, with SARS-
CoV-2 IgG antibody levels enhanced by breastfeeding and
sustained at least until 6 months of age. -
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Is the phase of the menstrual cy
getting the covid-19 vaccine?

OBJECTIVE: Stability of the menstrual cycle is a key indi-
cator of health, and its alteration can affect the physical,
emotional, sexual, and social aspects of menstruating in-
dividuals’ lives.1 A recently published study showed a
statistically significant increase in cycle length after
vaccination against COVID-19 and no significant changes
in the menses length.2However, there is no information
about the potential association between vaccination time
and change in cycle length. This study aims at assessing the
association between the phase of the menstrual cycle at
vaccination time and change in cycle length.

STUDY DESIGN: We analyzed data collected by the men-
strual cycle tracking smartphone application Lunar App.3

This application allows users to track their menstrual
cycle and menses, recording the beginning and end
dates, pain intensity, blood loss quantity during menses
(more, equal, or less than usual), and their COVID-19
vaccination status.

The database contained 28,876 users and 162,529 cycles.
The distribution of the percentages of the users’ age ranges
(years) was as follows: 18 to 24, 11.85%; 25e34, 49.15%; 35
to 44, 28.56%; 45 to 54, 8.31%; other, 2.13%. We filtered the
database, keeping only users who had reported their vacci-
nation status and at least 5 consecutive cycles. We considered
the first doses or monodoses of the vaccine for the analysis
and removed incomplete and/or wrong data. After this
filtering process, we ended up with 371 users and 1855 cycles
registered between September 2020 and February 2022. The
relatively small size of the final sample is caused by the
imposed restrictive inclusion and exclusion criteria to ensure
the maximum attainable data quality.

For analysis, we employed the self-controlled case series
method.4 Each participant in our cohort was a control and a
case before and after getting the COVID-19 vaccine, respec-
tively. Our primary outcome was menstrual cycle length
change in days. The secondary outcomes were menses length
CoV-2 infection in infants. JAMA Intern Med 2022. [Epub ahead
of print].
4. Halasa NB, Olson SM, Staat MA, et al. Effectiveness of maternal
vaccination with mRNA COVID-19 vaccine during pregnancy against
COVID-19-associated hospitalization in infants aged <6 months - 17
states, July 2021eJanuary 2022. MMWR Morb Mortal Wkly Rep
2022;71:264–70.
5. Kugelman N, Nahshon C, Shaked-Mishan P, et al. Maternal and
neonatal SARS-CoV-2 immunoglobulin G antibody levels at delivery after
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second trimester of pregnancy. JAMA Pediatr 2022;176:290–5.
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change in days and variations in the usual blood quantity and
pain intensity during the menses. We stratified the analysis of
all outcomes by the phase of the menstrual cycle of the user at
vaccination time. We considered the luteal phase, ie, the
period between menstruation and the 14 days before it5

owing to the relative robustness of this phase. We consid-
ered the rest of the cycle as the follicular phase. The distri-
bution of the medians (over each user) of cycle lengths before
the vaccine had a median value of 28 days, with a (5e95)
interpercentile range of (22e34) days.

For calculating the menstrual cycle length change, we
computed the difference between the median length of the 3
cycles before the vaccine and the length of the cycle in which
the vaccine was given (4th cycle) for each user. We then
computed the median over all the users and the 95% confi-
dence intervals of the point estimate. We used medians,
because the data was not normally distributed. We proceeded
similarly for the menses length but employed data from the
fifth cycle. For the blood loss quantity and pain intensity, we
computed the differences in the percentages of cycles with
abnormalities in each endpoint before and after the vaccine
and the 95% confidence intervals of the point estimates.
Users reported abnormalities when they had more or less
blood loss quantity or pain intensity than usual during
menses. We employed the Wilcoxon signed-rank and chi-
square tests for statistical hypothesis testing of medians and
proportions, respectively. Statistical significance was set at
P<.005. The participants of this study provided their consent
for the analysis of their data for menstrual or reproductive
health research purposes on registration in the app, and the
study obtained the approval of an ethics committee. The app
does not gather information about the usage of contraception
or cycle control methods, and this is a potential limitation of
our study, as it could affect the outcomes.

RESULTS: We observed an increase in the median cycle
length of 0.5 (0.0e1.0) days (P value <0.005) for all
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