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Abstract: We investigated menstrual irregularities after the
first and second doses of the COVID-19 vaccine. Women
answered a customised online questionnaire (ClinicalTrial.gov
ID: NCT05083065) aimed to assess the vaccine type, the phase
of the menstrual cycle during which the vaccine was admi-
nistered, the occurrence of menstrual irregularities after
the first and second doses, and how long this effect lasted.
We excluded women with gynaecological and non-gynae-
cological diseases, undergoing hormonal and non-hor-
monal treatments, in perimenopause or menopause, as
well as those who had irregular menstrual cycles in the
last 12 months before vaccine administration. According to
our data analysis, approximately 50–60% of reproductive-
age women who received the first dose of the COVID-19

vaccine reported menstrual cycle irregularities, regardless
of the type of administered vaccine. The occurrence
of menstrual irregularities seems to be slightly higher
(60–70%) after the second dose. Menstrual irregularities
after both the first and second doses of the vaccine were
found to self-resolve in approximately half the cases
within two months. Based on these results, we suggest
to consider these elements during the counselling of
women who receive the COVID-19 vaccine, letting them
know about the potential occurrence of temporary and
self-limiting menstrual cycle irregularities in the subse-
quent month(s).

Keywords: COVID-19, vaccine, menstrual irregularities,
abnormal uterine bleeding, adverse effect

1 Introduction

Italy was one of the first countries where the COVID-19
pandemic started [1], after the initial spread in Wuhan,
China [2]. Lombardy and Veneto, as well as other northern
areas of Italy, had the highest morbidity and mortality
rates since they were suddenly hit by the new virus, whose
biological and clinical effects were yet unknown [3].
Among the potential strategies to counteract the pan-
demic, since January 2021, Italy started a campaign to
increase the vaccination rate of healthcare providers, fra-
gile patients, and general population as much as possible
[4]. Four different vaccines were used: Comirnaty (Pfizer-
BioNTech), Spikevax (Moderna), and Vaxzevria (AstraZe-
neca), which could be administered for the first and
second doses, and Janssen (Johnson & Johnson) in a single
administration. In addition, since 15 October 2021, the Ita-
lian government required to have a valid European Digital
COVID Certificate (EDCC) for all productive activities and to
work [5], and this further increased the vaccination rate
among the general population, similar to other countries
[6]. Notably, data from the EudraVigilance Europeandatabase
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(23 June 2021) show in young adult (18–64 years old) and
older (≥65 years old) recipients a higher number of severe
adverse events caused by venous blood clots, haemorrhage,
thromboembolic disease, and arterial events, including myo-
cardial infarction and stroke, with the use of virus-based
COVID-19 vaccines than other types of vaccines [7].

From our local perspective, we started to notice an
increased number of outpatient visits for menstrual irre-
gularities and abnormal uterine bleeding in women who
received the COVID-19 vaccine. Interestingly, although
the UK’s Medicines and Healthcare products Regulatory
Agency (MHRA) stated that the evaluation of yellow card
surveillance reports does not support a link between
changes in menstrual periods and COVID-19 vaccines, a
potential link has been recently suggested and solicited
further investigation [8]. In this scenario, the National
Institutes of Health (NIH) recently awarded one-year sup-
plemental grants, totalling $1.67 million, to five institu-
tions for exploring potential links between COVID-19
vaccination and menstrual changes [9], since some
women have reported experiencing irregular or missing
menstrual periods, bleeding that is heavier than usual,
and other menstrual changes after receiving COVID-19
vaccines. Interestingly, in a recent study on women of
childbearing age, approximately 25% of patients infected
with COVID-19 experienced menstrual disruption [10].
In addition, women infected with COVID-19 were found
to have a decrease in menstruation duration compared
with their own pre-pandemic data: in particular, Demir
et al. found a positive correlation between the stress and
anxiety associated with COVID-19 and menstrual cycle
dysregulations [11].

Based on these elements, we decided to investigate the
occurrence of menstrual irregularities and abnormal uterine
bleeding after the first and second doses of the COVID-19
vaccine, correlate these cases to the type of vaccine admi-
nistered, and evaluate how long this effect lasted.

2 Methods

2.1 Setting, data sources, and study
population

We designed a customised pilot questionnaire (menstrua-
tion after COVID vaccine, MECOVAC) consisting of 26
multiple-choice questions. The first 13 items aimed to
assess age, body mass index, concurrent gynaecological
and non-gynaecological disorders, use hormonal and non-
hormonal pharmacological treatments, number of previous

pregnancies and abortions, reproductive or (peri)meno-
pausal status, and type of COVID-19 vaccine used for the
first and second doses (single in case of Janssen by Johnson
& Johnson). The following three questions (items 14–16)
assessed the frequency, length, and quantity of the men-
strual cycles before the first dose of the COVID-19 vaccine
(single in the case of Janssen by Johnson & Johnson). The
following five questions (items 17–21) assessed the phase of
the menstrual cycle in which the first dose of the COVID-19
vaccine (single in the case of Janssen by Johnson &
Johnson) was administered, the frequency, length, and
quantity of the menstrual cycle after the administration,
and how long this effect lasted in case of menstrual cycle
irregularities and/or abnormal uterine bleeding. The last five
questions (items 22–26) assessed the phase of the menstrual
cycle in which the second dose of the COVID-19 vaccine (not
applicable in case of the single dose of Janssen by Johnson &
Johnson)was administered, the frequency, length, and quan-
tity of the menstrual cycle after the administration, and how
long this effect lasted in case of menstrual cycle irregularities
and/or abnormal uterine bleeding.

In women of reproductive age who were not using
hormonal therapies, any frequency shorter than 25 days
or longer than 36 days, any length shorter than 3 days or
longer than 7 days, and any quantity estimated less or
more than previous cycles was defined as abnormal.

We considered days 1–3 of the cycle as menstruation,
days 4–9 as the early-mid follicular phase, days 10–14 as
the late follicular phase, days 14–21 as the early-mid
luteal phase, and days 21–28 as the late luteal phase.

The questionnaire was designed to be self-administered,
only one time per respondent, and without any restriction
regarding the timing of the first or second dose of the vac-
cine. The survey was available only in the Italian language,
for 30 days, (10 September 2021; 10 October 2021) and dis-
tributed by social media (LinkedIn, Facebook, and Twitter).

To limit confounders, in the current analysis, we
excluded women with gynaecological and non-gynaecolo-
gical diseases, undergoing hormonal and non-hormonal
treatments, in perimenopause or menopause, as well as
who had irregular menstrual cycle in the last 12 months
before vaccine administration.

2.2 Study registration and ethical and
methodological standards

The study was registered on ClinicalTrial.gov (registration
ID: NCT05083065) before starting the enrolment. The design,
analysis, interpretation of data, drafting, and revisions con-
form to theHelsinki Declaration, the Committeeon Publication
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Ethics (COPE) guidelines (http://publicationethics.org/), and
the Checklist for Reporting Results of Internet E-surveys
[12], available through the enhancing the quality and
transparency of health research (EQUATOR) network
(www.equator-network.org). The data collected through
the survey were anonymised, taking into account the
observational nature of the study, without personal data
that could lead to formal identification, so a formal Institu-
tional Review Board (IRB) approval was not mandatory
(Code of Federal Regulation, Title 45, part 46, subpart A,
sec. 46.101, available through the Office for Human Research
Protections, Rockville, USA, and validated by the American
Association for Public Opinion Research, Washington, USA).
Each patient enrolled in this study gave informed consent to
allow data collection and analysis for research purposes
before starting the survey. The study was not supported by
any fund/grant, and no remuneration was offered to encou-
rage patients to give consent to enter, continue, or complete
the survey.

2.3 Statistical analysis

Statistical analyses were mainly descriptive. We reported
absolute and relative frequencies for the frequency, length,
and quantity of the menstrual cycle after vaccine adminis-
tration. For selected bivariate associations (frequency by the
vaccine type; and frequency, length, and quantity of the
menstrual cycle after vaccine administration by the men-
strual phase), we reported the p-values from chi-square
tests. The cutpoint for the level of significance was set as
p < 0.05. For the statistical analyses, we used SAS software,
9.4 release.

Informed consent: Informed consent has been obtained
from all individuals included in this study.

Ethical approval: Formal IRB approval for this survey was
not mandatory (Code of Federal Regulation, Title 45, part
46, subpart A, sec. 46.101, available through the Office for
Human Research Protections, Rockville, USA, and vali-
dated by the American Association for Public Opinion
Research, Washington, USA).

3 Results

From 10 September to 10 October 2021, 369 women
answered the online questionnaire. We excluded 205

women due to one or more of the following criteria:
women with gynaecological and non-gynaecological dis-
eases, undergoing hormonal and non-hormonal treat-
ments, in perimenopause or menopause, as well as
who had irregular menstrual cycle in the last 12 months
before the vaccine administration. Among the remain-
ing 164 women, who were in reproductive age and declared
regular menstrual cycle before the vaccine administra-
tion, mean age was 35.8 ± 7.2 years, mean weight was
62.0 ± 14.3 kg, and mean height was 164.5 ± 6.3 cm (mean
BMI: 22.9 ± 5.0).

3.1 Menstrual cycle analysis after the first
dose of vaccine

Among the whole population who received at least the
first dose (single in the case of Janssen by Johnson &
Johnson), 9 women had the first dose of vaccine using
Vaxzevria (AstraZeneca), 133 using Comirnaty (Pfizer-
BioNTech), 19 using Spikevax (Moderna), and 3 using
Janssen (Johnson & Johnson).

The first dose of vaccine was administered during
menstruation in 23 women, during the early-mid folli-
cular phase in 26 women, during the late follicular phase
in 36 women, during the early-mid luteal phase in 19
women, and during the late luteal phase in 19 women;
41 women declared they did not remember the phase of
the menstrual cycle during which the first dose of the
vaccine was administered.

The analysis of frequency, length, and quantity of the
menstrual cycle after the administration of the first dose
of the vaccine is reported in Table 1, stratified for the type
of vaccine and the phase of the menstrual cycle during
which the vaccine was administered.

Among the women who had menstrual cycle irregu-
larities after the first dose (n = 94), these occurred only
during the first month after the vaccination in 28 (29.8%)
cases, only during the second month after the vaccina-
tion in 5 (5.3%) cases, lasted for both the first and second
month in 19 (20.2%) cases, and finally was reported for
more than two months in 42 (44.7%) cases.

3.2 Menstrual cycle analysis after the
second dose of vaccine

Among the 135 women who received also the second vac-
cine dose, 8 women had the second dose of vaccine using
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Vaxzevria (AstraZeneca), 113 using Comirnaty (Pfizer-
BioNTech), 14 using Spikevax (Moderna).

The second dose of vaccine was administered during
menstruation in 24 women, during the early-mid folli-
cular phase in 22 women, during the late follicular phase
in 19 women, during the early-mid luteal phase in 14
women, and during the late luteal phase in 17 women;
39 women declared they did not remember the phase of
the menstrual cycle during which the first dose of the
vaccine was administered.

The analysis of frequency, length, and quantity of the
menstrual cycle after the administration of the second
vaccine dose is reported in Table 2, stratified for the
type of vaccine and the phase of the menstrual cycle
during which the vaccine was administered.

Among the women who had menstrual cycle irregu-
larities after the second dose (n = 84), these occurred only
during the first month after the vaccination in 19 (22.6%)
cases, only during the second month after the vaccina-
tion in 6 (7.1%) cases, lasted for both the first and second
month in 21 (25%) cases, and finally was reported for
more than two months in 38 (45.2%) cases.

4 Discussion

4.1 Main findings after the first dose of
vaccine

After the first dose of vaccine, 66.7% of women who
received Vaxzevria (AstraZeneca), 57.1% of women who
received Comirnaty (Pfizer-BioNTech), 47.4% of women
who received Spikevax (Moderna), and 33.3% of women
who received Janssen (Johnson & Johnson) reported altera-
tions in the frequency of the subsequent menstrual cycle.
Most of these women had menstruation 1–5 days earlier
than expected, and this alteration occurred mainly when
the first dose of vaccine was administered during the first
14 days of the menstrual cycle. However, we did not find
significant differences (p = 0.45) in the occurrence of this
menstrual irregularity based on when the first vaccine dose
was administered (follicular versus luteal phase). Moreover,
we did not find significant differences (p = 0.60) between
recombinant (Vaxzevria and Janssen) and mRNA vaccines
(Comirnaty and Moderna).

Additionally, after the first dose, 55.6% of women who
received Vaxzevria (AstraZeneca), 41.4% of women who
received Comirnaty (Pfizer-BioNTech), 52.6% of women
who received Spikevax (Moderna), and 66.7% of womenTa
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who received Janssen (Johnson & Johnson) reported
alteration in the length of the subsequent menstrual cycle.
Among these women, the most common alteration was
menstruation that lasted more than usual, which occurred
mainly when the vaccine was administered during the
early luteal phase, although we did not find significant
differences (p = 0.90) based on when the first vaccine
dose was administered (follicular versus luteal phase).

Finally, after the first dose, 66.7% of women who
received Vaxzevria (AstraZeneca), 47.4% of women who
received Comirnaty (Pfizer-BioNTech), 52.6% of women
who received Spikevax (Moderna), and 66.7% of the women
who received Janssen (Johnson & Johnson) declared altera-
tion in the quantity of the subsequent menstrual flow.
Among these women, themost common alteration was hea-
vier menstruation than usual, which occurred mainly when
the vaccine was administered during the first 14 days of
the menstrual cycle. We did not find significant differences
(p = 0.77) based on when the first vaccine dose was admin-
istered (follicular versus luteal phase). Overall, menstrual
cycle irregularities after the first dose of the vaccine spon-
taneously resolved in approximately half the cases within
two months.

4.2 Main findings after the second dose of
vaccine

After the second dose of vaccine, 75% of women who
received Vaxzevria (AstraZeneca), 52.2% of women who
received Comirnaty (Pfizer-BioNTech), and 78.6% of women
who received Spikevax (Moderna) reported alteration in the
frequency of the subsequent menstrual cycle(s). Similar to
the first dose, the most common frequency alteration was
menstruation that arrived 1–5 days earlier than expected.
We did not find significant differences (p = 0.51) between
recombinant (Vaxzevria and Janssen) and mRNA vaccines
(Comirnaty and Moderna) or based on when the second
vaccine dose was administered (follicular versus luteal
phase; p = 0.11).

In addition, 50% of women who received Vaxzevria
(AstraZeneca), 42.5%of thewomenwho received Comirnaty
(Pfizer-BioNTech), and 42.9% of the women who received
Spikevax (Moderna) declared alteration in the length of
the subsequent menstrual cycle after the second dose.
Consistently with the first dose, the most common occur-
rence was menstruation that lasted more than usual. We
did not find significant differences (p = 0.67) based on
when the second vaccine dose was administered (follicular
versus luteal phase).

Finally, 62.5% of women who received Vaxzevria
(AstraZeneca), 46.9% of women who received Comirnaty
(Pfizer-BioNTech), and 64.3% of women who received
Spikevax (Moderna) declared alteration in the quantity in
the subsequent menstrual flow after the second dose, and
themost common occurrencewasmenstruation heavier than
usual. We did not find significant differences (p = 0.69)
based on when the second vaccine dose was administered
(follicular versus luteal phase). Similar to the first dose, men-
strual cycle irregularities after the second dose of vaccine
spontaneously resolved in approximately half of the cases
within two months.

4.3 Strengths and limitations

To the best of our knowledge, this is one of the few pre-
liminary reports aimed to investigate menstrual cycle
irregularities among women who received the first and
second doses of the COVID-19 vaccine. To avoid potential
biases, we excluded from the current analysis women
with gynaecological and non-gynaecological diseases,
undergoing hormonal and non-hormonal treatments, in
perimenopause or menopause, as well as who had irreg-
ular menstrual cycle in the last 12 months before the
vaccine administration. In addition, we investigated the
alteration of frequency, length, and quantity of the sub-
sequent menstrual cycles, stratifying data for the type of
vaccine and the phase of the menstrual cycle during
which the first and second doses were administered.

Nevertheless, several limitations should be taken
into account for a proper and cautious data interpreta-
tion: first of all, we used a customised questionnaire,
without a previous validation; second, this questionnaire
was self-administered and diffused among the general
population through social media, so we cannot rule out
that women who had menstrual cycle irregularities after
COVID-19 vaccination were more motivated to answer
than women who did not experience this event; for the
same reason, we could not exactly measure the quantity of
the menstrual cycle, and we left this parameter as a sub-
jective evaluation from the patient’s perspective (more or
less heavy than usual), whereas we used exact ranges for
the frequency and length of the menstrual cycle. Overall,
the recall bias may be significant for this preliminary
report. From the methodological point of view, we do
not have a control group, so our report is aimed only to
offer a description of what we observed, without any pos-
sibility to infer cause–effect. Finally, the number of women
who answered the questionnaire is limited, impeding the
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observation of statistically significant associations between
menstrual irregularities and the vaccine type or the men-
strual phase at the time of administration.

4.4 Interpretation and comparison with
other literature studies

Overall, our preliminary report highlights that approxi-
mately 50–60% of reproductive age women who received
the first dose of COVID-19 vaccine had menstrual cycle
irregularities, regardless of the type of vaccine adminis-
tered. The occurrence of menstrual irregularities seems to
be slightly higher (60–70%) after the second dose, sug-
gesting a potential additive effect. After both the first and
second doses of vaccine, the most common alterations
seem to be anticipated, longer, and heavier menstrual
cycle than expected and usual.

Currently, more than 30,000 reports of irregularities
in the menstrual cycle have been reported by 2 September
2021, across all COVID-19 vaccines [13]. A longitudinal
study to explore the potential impacts of COVID-19 vac-
cination on menstruation is currently ongoing, supported
by the NIH’s Eunice Kennedy Shriver National Institute of
Child Health and Human Development and the NIH Office
of Research on Women’s Health [9]. Although the regu-
latory agencies did not find convincing evidence of a link
between changes to menstrual periods and COVID-19
vaccines, concern regarding this specific issue has been
raised by an editorial recently published in the British
Journal of Medicine [8]. According to recent data com-
paring women who received vaccination and unvacci-
nated controls [14], COVID-19 vaccine was associated
with a less than 1 day change in the cycle length for both
vaccine-dose cycles compared with pre-vaccine cycles (first
dose 0.71 day-increase, 98.75% confidence interval (CI)
0.47–0.94; second dose 0.91, 98.75% CI 0.63–1.19). Other
reports, still in the pre-print phase, have provided further
support to the hypothesis. Menstrual abnormalities have
been recorded in 20–42% of vaccinated women, while 66%
of post-menopausal women reported breakthrough bleeding
[15,16]. Our results are in line with these last reports.

Menstrual changes following vaccination are indeed
not so unusual, given that suchmodifications were observed
after vaccination for other microbes, like the human papil-
loma virus [17], or human hormones, such as human cho-
rionic gonadotropin [18]. Such disturbances could likely
be ascribed to the inflammatory/immunological reaction
ensuing from adjuvants comprised in the vaccines, at least
in some cases [19]. However, we cannot discard that the
COVID-19-related spike protein could exert a causative

pathogenic role, as similar changes in menstrual cycles
have been recorded during COVID-19 infection [20]. More-
over, diffusion of the spike protein in women tissues –
either linked to COVID-19 infection or released after
mRNA-based vaccination – can also interfere with the
endocrine homeostasis of the menstrual cycle, given
that the use of combined oral contraceptives was asso-
ciated with lower odds of reporting any menstrual changes
[15]. These findings provide further confirmation of the
protective effect of oestrogens in mitigating the severity
of COVID-19-related clinical outcomes, as previously
reported [21].

Although speculative, we may hypothesise that what
we observed could be due, at least in part, to phase-spe-
cific hormonal variation caused by potential pro-inflam-
matory and pro-coagulative changes. Indeed, several
pieces of evidence suggest crosstalk between inflamma-
tory homeostasis and menstrual cycle regulation [10],
which may be slightly disturbed by temporary hormonal
variation and secondary to the inflammatory reaction
induced by the vaccine. Remarkably, reproductive toxi-
city studies performed in the mouse models with Comirnaty
(Pfizer-BioNTech) [22], Spikevax (Moderna) [23], Vaxzevria
(AstraZeneca) [24], and Janssen (Johnson & Johnson) [25]
reveal no special hazard for humans regarding fertility.
Although reported changes to the menstrual cycle after
vaccination are temporary and self-limiting and no cases
resulted in clinically significant consequences, the link
between COVID-19 vaccination and irregularities in the
menstrual cycle deserves to be investigated in further spe-
cific studies. We hope that the results of our study will help
for a proper counselling and mitigate fear about potential
side effects of COVID-19 vaccination, even considering the
potential detrimental role of COVID-19 pandemic itself on
the quality of life and mental health [26,27].

5 Conclusion

According to our preliminary report, more than half of
reproductive-age women who received the first and second
doses of COVID-19 vaccine had menstrual cycle irregulari-
ties at least in the following menstrual cycle, regardless of
the vaccine type and the phase of the menstrual cycle
during which the vaccine was administered. However, the
occurrence of menstrual irregularities after both the first
and second doses of the vaccine was found to self-resolve
in approximately half the cases within two months, without
clinically relevant consequences.

Although we solicit further studies to confirm or dis-
regard this observational evidence on large dataset
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analysis, we suggest considering this element during the
counselling of women who received the COVID-19 vac-
cine, letting them know about the potential occurrence of
a temporary and self-limiting menstrual cycle irregularity
in the subsequent month(s). In addition, we take the
opportunity to highlight clearly that our preliminary
report does not allow us to draw any firm conclusion
about a potential cause–effect correlation between the
COVID-19 vaccine and menstrual irregularities, or about
any potential fertility impairment.
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