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The purpose of the study was to determine the
association of COVID-19 vaccination with changes in
cycle or duration of menstruation during menstrual cy-
cles while receiving vaccine doses.

Materials and methods. The study included 200
women aged from 20 to 38 who had at least three
cycles after pregnancy or after using hormonal con-
traception. The women were vaccinated with Pfiz-
er-BioNTech (Pfizer) and CoronaVac (Sinovac) (Sino-
vac Biotech) vaccines. The distribution of women by
age is as follows: 20-24, 25-29, 30-34, 35-38 years.
Additional characteristics included parity (nulliparous
versus parous), body mass index, which was classi-
fied as underweight or normal weight, overweight or
obese; education and relationship status (sustainable
relationship or not).

Results and discussion. Of 200 women included
in the study, 110 (55.0%) patients were vaccinated, 90
(45.0%) were unvaccinated. Average age of vaccinat-
ed was 31.6 £ 2.88 years, unvaccinated — 29.3 £ 3.05
years (t = 0.55, p = 0.584). Among 110 vaccinated
women, 73.6% had regular menstrual cycles before the
introduction of the vaccine during the last year, among
90 unvaccinated women, 74.4% of women had reg-
ular menstrual cycles. Menstrual irregularities among
those who were vaccinated and those who did not un-
dergo COVID-19 were 11.8% and 14.5%, respectively.
Symptoms appeared within a week in 27.6%. In 62.1%
of cases, symptoms appeared after the first dose, in
37.9% of cases — after the second dose. There was a
significant difference between menstrual irregularities
during the COVID-19 pandemic and menstrual irregu-
larities after vaccination (p < 0.001).

The study showed that 26.4% of our sample
complained of menstrual irregularities after vaccina-
tion against COVID-19, especially after the first dose
(16.4%). The type of vaccine did not affect the fre-
quency of menstrual disorders in these women. Af-
ter vaccination, women reported significantly longer
average duration of menstruation and duration of the
menstrual cycle compared to their condition before
vaccination. These symptoms decreased a month
after vaccination. Although 27.6% had a clinically
noticeable change in cycle duration by 7-8 days, this
change rapidly weakened during two post-vaccination
cycles. We found no significant changes in the dura-
tion of menstruation between vaccination doses.

Conclusion. Among women who received vac-
cines against COVID-19, 26.4% of cases had men-
strual irregularities. When counseling women who
have received a COVID-19 vaccine, it is advisable to
inform them of the possible occurrence of temporary
and self-limiting menstrual irregularities in the follow-
ing months.

Keywords: reproductive age, menstrual cycle,
symptoms, COVID-19, vaccination.

Introduction. Menstrual cycles are a clear sign
of health and reproduction. Menstrual characteristics
are not static, and they change from month to month
throughout life. The International Federation of Gy-
necology and Obstetrics classifies a change in cycle
length as normal if it is less than 8 days. Women who
regularly menstruate may also experience sporadic or
stress-induced ovulation disorders, which can lead to
skipping a cycle or a temporary change in the duration
of the cycle. This normal variability can be perceived
as alarming, especially in connection with new expo-
sure, such as vaccination against COVID-19. By mid-
2021, three billion doses were administered world-
wide [1]. This rapid use of vaccines worldwide has
prompted the Centers for Disease Control and Pre-
vention to use a real-time vaccine side effect reporting
system called V-Safe to track potential vaccine side
effects [2]. A number of studies have reported various
vaccine-related side effects, ranging from mild symp-
toms such as fever, chills, headache, fatigue, and arm
pain, to severe side effects such as thrombosis and
anaphylaxis [3-6]. In addition, a recent study report-
ed several menstrual irregularities after vaccination
against COVID-19, including increased cycle dura-
tion, pain and bleeding [7].

Concerns about a possible link between vacci-
nation against coronavirus disease 2019 (COVID-19)
and abnormal menstrual cycles may lead to distrust
of vaccination. However, clinical trials of modern
vaccines against COVID-19 did not collect informa-
tion about the outcomes of the menstrual cycle after
vaccination [8-10]. The Vaccine Side Effect Reporting
System (VAERS) does not actively collect informa-
tion about menstrual cycles, and by May 2021, only a
small number of people (less than 200) reported men-
strual cycle-related problems to VAERS [11]. Social
media posts suggest that menstrual irregularities are
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much more common, but these irregularities seem
temporary. The lack of promising data on the rela-
tionship between vaccination against COVID-19 and
menstrual cycles at the population level limits our abil-
ity to adequately address these problems and advise
people who have menstruation about what to expect
from vaccination.

The purpose of the study was to determine
the relationship of vaccination against COVID-19
with changes in the cycle or duration of menstruation
during menstrual cycles when receiving doses of the
vaccine.

Materials and methods. We analyzed the data
on the menstrual cycle, which were collected pro-
spectively. The cycle data varied from October 2020
to October 2021, with initial doses
of the COVID-19 vaccine adminis-
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deviation). Socio-demographic factors were calcu-
lated and presented in the form of frequencies (per-
centages) using standard descriptive statistical pa-
rameters. The relationship between the variables was
investigated using a chi-square criterion. The paired
parametric t-test was used to compare the average
change in the duration of menstruation and menstrual
cycle between baseline and after vaccination. Statisti-
cal significance was determined as p<0.05.

Results. Of 200 women included in the study, 110
(55.0%) were vaccinated, 90 (45.0%) were unvacci-
nated. The average age of vaccinated and unvacci-
nated women was 31.6 + 2.88 years and 29.3 + 3.05
years (t = 0.55, p=0.584) respectively. The indicators
of the study participants are presented in Table 1.

Table 1 — Characteristics of the study participants

tered between December 2020 and Group G

July 2021. The study was conduct- Indicators DvEElE E of unv::i‘:\ated 2 P

ed in Clinical Hospital No. 3, which is women e (G X

the clinical base of the Department (n=110)

of Obstetrics and Gynecology of the |20-24 years old 16 (14.5) 11 (12.2) 0.229 | 0.633

A. Aliyev Azerbaijan State Institute of |25-29 20 (18.2) 28 (31.1) 4,537 | 0.034*

Advanced Medical Training. The study |30-34 33(30.0) 27 (30.0) 0.000 | 1.000

included 200 women aged from 20 to | 35-38 41 (37.3) 24 (26.7) 2.538 | 0.112

38 years who had at least three cycles | Parity:

after pregnancy or after using hormon- Nulliparous 48 (43.6) 39 (43.3) 0.002 | 0.966

al contraception. The included women | Giving birth 62 (56.4) 51 (56.7)

had a normal duration of the menstrual | BMF: )

cycle before vaccination (on average | Underweight 12(10.9) 8 (8.9) 0.224 1 0.636

24-38 days). For those who received normal yvelght 44 (40.0) 36 (40.0) 0.000 | 1.000

the COVID-19 vaccine. we included overv.velght 38 (34.5) 37 (41.1) 0.910 | 0.340
S obesity 16 (14.5) 9 (10.0) 0.935 | 0.334

three cycles before vaccination and Education-

three cycles after the first vaccine, in-  (Sgesngary 62 (56.4) 51 (56.7) 0.002 | 0.966

cIudlng.the vacglnatlon cycl.e. For the higher 48 (43.6) 39 (43.3)

unvac'cmated, SIX' consecutive cycles [\ q 64 (58.2) 62 (68.9)

were included. Sinovac women were | ,nmarried 46 (41.8) 28 (31.1) 2434 | 0.119

vaccinated with the following types Type of vaccine

of vaccines: Pfizer-BioNTech (Pfizer, Pfizer 22 (20.0) 0 : )

USA) and CoronaVac (Sinovac) (Sino- | Sinovac 88 (80.0) 0

vac Biotech, China). All study partici-
pants signed a written consent to par-
ticipate in the study. When conducting
the study, we were guided by the prin-
ciples of the Helsinki Declaration.

The distribution of women by age was as follows:
20-24, 25-29, 30-34, 35-38 years. Additional char-
acteristics included parity (unborn versus those who
gave birth), body mass index (BMI), which was cal-
culated using the formula: weight (kg) / height (m)?
and classified as underweight or normal weight, over-
weight or obese; education and relationship status
(stable relationship or not).

SPSS version 26.0 (Chicago, USA) was used for
statistical analysis. The data were described using
variability analysis in the form of averages (standard

Note: Percentages are shown in parentheses: * — statistical significance of
differences (p<0.05).

From Table 1 it follows that the vaccinated cohort
was slightly older (37.3% aged 35-38 years versus
26.7% among the unvaccinated) and statistically sig-
nificantly differed from the unvaccinated cohort in the
25-29 age group (18.2% versus 31.1% among the
unvaccinated). There were no statistically significant
differences in other indicators. More than half of the
vaccinated (80.0%) received the Sinovac vaccine.

Analysis of clinical characteristics showed that
148 (74.0%) out of 200 study participants had regu-
lar menstrual cycles. At the same time, among 110
vaccinated women, 81 (73.6%) had regular menstrual
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cycles before the introduction of the vaccine during
the last year, and among 90 unvaccinated women,
67 (74.4%) had regular menstrual cycles. The vast
majority (n = 177, 88.5%) of the participants were
healthy. Nevertheless, in vaccinated and unvaccinat-
ed, according to the anamnesis, polycystic ovarian
syndrome was present in 9 (8.2%) and 8 (8.9%), re-
spectively, uterine fibroids —in 3 (2.7%) and 3 (3.3%),
respectively. Over the past year, 38 (19.0%) study
participants have started using contraceptives, mainly
combined oral contraceptives (10.5%). At the same
time, 19 (9.5%) women stopped using contraceptives
during the last calendar year.

Among 110 patients, 85 (77.3%) women had not
previously had COVID-19, 25 (22.7%) women had
the disease. Menstrual cycle disorders among vacci-
nated, who had not undergone and who had under-
gone COVID-19, were in 13 (11.8%) and 16 (14.5%),
respectively. In general, after vaccination, menstru-
al cycle disorders were noted by 29 (26.4%) wom-
en. Symptoms appeared a week later in 8 (27.6%)
and within a month in 25 (86.2%) out of 29 women
(Figure).

Figure — Frequency of post-vaccination symptoms

The majority (n = 18, 62.1%) had symptoms after
the first dose, 11 (37.9%) — after the second dose.
When comparing women vaccinated with the “Sino-
vac” (n = 17) and “Pfizer” (n = 12) vaccines, the dif-
ference in the frequency of menstrual cycle disorders
was statistically insignificant (p = 0.190).

The study showed that out of 29 patients with
menstrual disorders, 4 patients (13.8%) experienced
violations during the COVID-19 pandemic before vac-
cination. There was a significant difference between
menstrual cycle disorders during the COVID-19 pan-
demic and menstrual cycle disorders after vaccination
(13.8% vs. 86.2%, x2 = 30.414, p < 0.001).

Table 2 describes the symptoms that the partic-
ipants experienced after vaccination after each dose
and during the COVID-19 pandemic.

Table 2 - Frequency of manifestations of menstrual
cycle disorders

After vaccination
Symptoms First | Second | X? P
dose dose
Irregular cycles | 5(17.2) | 3 (10.3) | 0.580 | 0.447
Increasing the
duration of 8(27.6) | 4(13.8) | 1.681 | 0.195
menstruation
Menorrhagia 4(13.8) | 4(13.8) | 0.000 | 1.000
Intermenstrual
bleeding 1(3.4) - 1.018 | 0.314

Note: Percentages are shown in parentheses

As can be seen from Table 2, after the first vac-
cination, an increase in the duration of menstruation
was relatively often observed, after the second vac-
cination, an increase in the duration of menstruation
and menorrhagia occurred with the same frequency.
There was no significant difference in the frequency of
symptoms.

Thus, our results showed
that there was no significant
relationship between age,
BMI, history of COVID-19 in-
fection, duration of the men-
strual cycle and duration of
menstruation.

Discussion. Menstrual
disorders are a serious prob-
lem for the health care sys-
tem, especially given their
impact on the quality of life
of women. Our study showed
that 26.4% of our sample
complained of menstrual ir-
regularities after vaccination
against COVID-19, especially
after the first dose (16.4%).
The type of vaccine did not affect the frequency of
menstrual disorders in these women. After vaccina-
tion, women reported significantly longer average du-
ration of menstruation and duration of the menstrual
cycle compared to their condition before vaccination.
These symptoms decreased a month after vacci-
nation. Although 27.6% had a clinically noticeable
change in cycle duration by 7-8 days, this change
rapidly weakened during two post-vaccination cycles.
We found no significant changes in the duration of
menstruation between vaccination doses. According
to M. A. Melikhova and Yu. V. Boklagov [12], wom-
en who underwent COVID-19 more often reported an
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increase in unpleasant sensations during menstrua-
tion than those who were not ill, however, a detailed
survey did not reveal a significant association of these
parameters. The authors report that there is no con-
nection between vaccination and the severity of un-
pleasant sensations during menstruation [12].

The menstrual cycle time is regulated by the hy-
pothalamic-pituitary-ovarian axis, which can be influ-
enced by life factors, the environment and stressors
for health [13, 14]. Our results cannot be explained
by generalized pandemic stress, because no chang-
es were observed in the unvaccinated group over a
similar period of time. The results obtained are con-
sistent with the analysis of 18,076 users of the Natural
Cycles application before and during the pandemic,
which also did not show significant violations of cycle
synchronization at the population level due to pan-
demic stress [15]. mMRNA vaccines create a strong im-
mune response or stressor, which can temporarily af-
fect the hypothalamic-pituitary-ovarian axis if the time
is calculated correctly [16, 17]. Our results for women
who received two doses in one cycle confirm this hy-
pothesis. The variability of the cycle duration is the
result of events leading to recruitment and maturation
of the dominant follicle during the follicular phase, pro-
cesses that are known to be affected by stress [18].
The nature of menstrual bleeding is an important in-
dicator of reproductive health. However, menstrual
symptoms such as perimenstrual mood disorders,
menstrual cramps and copious menstrual bleeding
are considered common gynecological problems [19].
Stressors can activate the hypothalamic-pituitary-go-
nadal axis, which leads to a violation of the regularity
of hormone release. These menstrual changes can
affect women’s quality of life, leading to restrictions in
work and study, hindering achievements and affecting
social and professional activities, which can further
cause stress [2].

One of the sources of stress that shocked the
world was the COVID-19 pandemic, so several stud-
ies have shown an increase in menstrual disorders
during the pandemic compared to the previous period
[2, 8, 20]. In our study, 13.8% of participants experi-
enced menstrual changes during the COVID-19 pan-
demic before vaccination. However, 26.4% of women
had abnormal menstruation after vaccination. Even
taking into account changes in menstrual bleeding
during the COVID-19 pandemic, there is a significant
difference between changes in the menstrual cycle
during the COVID-19 pandemic and menstrual cycle
disorders after vaccination. Our results are consistent
with a recent preliminary study of 39,129 participants
in the United States, where 42% reported more se-
vere bleeding after vaccination [2]. The frequency of
irregular menstruation in the literature ranges from
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5% to 35.6%, depending on the profession, age and
area of residence [20].

After the first vaccine, menstrual cycle disorders
were noted by 62.1%. Most of these women menstru-
ated 1-5 days earlier than expected, and this change
occurred mainly when the first dose of the vaccine was
administered during the first 14 days of the menstrual
cycle. However, we did not find significant differenc-
es in the occurrence of this menstrual cycle disorder
depending on when the first dose of the vaccine was
administered (follicular phase versus luteal phase). A
frequent change was more abundant than usual men-
struation, which occurred mainly when the vaccine
was administered during the first 14 days of the men-
strual cycle. In general, menstrual disorders after the
first dose of the vaccine were spontaneously resolved
in about half of the cases within two months. As in the
case of the first dose, a frequent change in frequency
was menstruation, which occurred 1-5 days earlier
than expected. The occurrence of menstrual cycle
disorders, according to our results, is slightly higher
after the first dose.

Currently, by September 2, 2021, more than
30,000 reports of menstrual irregularities have been
registered for all COVID-19 vaccines [21]. According
to the latest data comparing women who received
vaccination and an unvaccinated control group [18],
vaccination against COVID-19 was associated with a
change in cycle duration of less than 1 day for both
cycles of vaccine administration compared to cycles
before vaccination (an increase in the first dose by
0.71 days, confidence interval (Cl) — 98.75%, 0.47—
0.94; the second dose — 0.91, 98.75% CI 0.63-1.19).
Menstrual changes after vaccination are really not
that unusual, given that such modifications have been
observed after vaccination against other microbes,
such as human papillomavirus [22], or human hor-
mones, such as human chorionic gonadotropin [18].
Such disorders may probably be associated with an
inflammatory/immunological reaction resulting from
adjuvants contained in vaccines, at least in some
cases [19]. Nevertheless, we cannot rule out that the
spike protein associated with COVID-19 may play a
causal and pathogenic role, since similar changes in
the menstrual cycle were recorded during COVID-19
infection [23]. Moreover, spike protein diffusion in
women’s tissues — either associated with COVID-19
infection or released after mMRNA-based vaccination —
may also disrupt endocrine homeostasis of the men-
strual cycle, given that the use of combined oral con-
traceptives was associated with lower chances of re-
porting any menstrual changes [15]. We believe that
what we observed may be related, at least in part, to
phase-specific hormonal changes caused by potential
pro-inflammatory and pro-coagulation changes. Some
data suggest crosstalk between inflammatory homeo-
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stasis and menstrual cycle regulation [24], which may
be slightly disrupted by temporary hormonal changes
and secondary to the inflammatory response caused
by the vaccine. According to K. Li et al. [24] mean con-
centrations of sex hormones and ovarian reserve did
not change significantly in women of childbearing age
with COVID-19. In almost one fifth of the patients, the
authors observed a decrease in menstrual volume or
an elongation of the cycle. According to the authors,
menstrual changes in these patients may be the result
of transient changes in sex hormones caused by sup-
pression of ovarian function, which quickly resume
after recovery [24].

Thus, despite the fact that reports of changes in
the menstrual cycle after vaccination are temporary
and self-limiting, and no case has led to clinically sig-
nificant consequences, the relationship between vac-
cination against COVID-19 and menstrual disorders
deserves to be studied in further specific studies. The
study does not allow us to draw any clear conclusion
about the potential causal relationship between the
COVID-19 vaccine and menstrual cycle disorders or
about any potential fertility disorder. This study pro-
vides preliminary evidence that women who have
been vaccinated against COVID-19 may experience

menstrual irregularities, including, but not limited to,
a longer duration of menstruation and an increase in
the duration of the menstrual cycle. Further prospec-
tive cohort studies are needed to identify the temporal
relationship between menstrual cycle changes and
different types of COVID-19 vaccines.

Conclusion. Based on the study, 26.4% of wom-
en of reproductive age who received the first and
second doses of the COVID-19 vaccine had men-
strual irregularities at least in the next menstrual
cycle, regardless of the type of vaccine and the phase
of the menstrual cycle during which the vaccine was
administered. However, it was found that menstru-
al irregularities after administration of both the first
and second doses of the vaccine pass independent-
ly for two months without clinically significant conse-
quences.

Perspectives of further research. Further stud-
ies are needed to confirm or predict observational
data when analyzing a large data set, and we suggest
taking this element into account during counseling
women who received the COVID-19 vaccine, inform-
ing them about the possible occurrence of temporary
and self-limiting menstrual disorders in the following
months.
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CUMINTOMU TA TPUBANICTb MEHCTPYAIIbHOIO LIKIY

TA BAKUMHALIA MPOTU KOPOHABIPYCHOI XBOPOEM (COVID-19)

Aknep6ekosa C. A.

Pe3tome. Mema — BM3HadYeHHA 3B’A3Ky BakuuHauii npotu COVID-19 i3 amiHamu uukny abo TpmBanocTi
MeHCTpyaLin nig 4ac MeHCTpyanbHUX LMKNIB MPY OTPUMaHHI 003 BaKLUHW.

Mamepian ma memodu. [lo gocnimxeHHs BkntoveHo 200 xiHok Bikom Big 20 go 38 pokiB, siki Manu He MeH-
e TPbOX LMKIiB Nicnst BariTHOCTI abo nicng BUKOPUCTaHHSA ropMoHarnbHOi KoHTpauenuii. XKiHku 6ynu wenneHi
BakumHamm Pfizer-BioNTech (Pfizer) Ta CoronaVac (Sinovac) (Sinovac Biotech). Poanogin xiHok 3a Bikom Ha-
ctynHun: 20-24, 25-29, 30-34, 35-38 pokis. [logaTkoBi XxapakTePUCTUKN BKIOYanM napuTeT (L0 HapoaXKyBarnm
NpoTK TUX, XTO HapoawuB), iHaekc macwy Tina (IMT), akun knacudikyBaBcs sik HeQoCcTaTHS Bara abo HopMarnbHa
Bara, HagmipHa Bara abo OXMPiHHS; OCBITY Ta CTaTyC BiOHOCKH (CTIWKi BiZHOCUHW YN Hi).

Pesynbmamu. 110 (55,0%) nauieHTtok 6ynu wenneHi, 90 (45,0%) — HewenneHi. CepeHin BiK wWenne-
Hux 31,6+2,88 pokis, HewenneHnx — 29,3+3,05 pokie (t=0,55, p=0,584). Cepen 110 wenneHux perynspHi
MeHCTpyanbHi uuknun 6ynn y 73,6% 00 BBEOEHHSA BaKUMHM NPOTArOM OCTaHHLOrO poky, ceped 90 Hewenne-
HUX —y 74,4% XiHOK. [NopyLUEeHHA MEHCTPYanNbHOTO LMKy Cepes LENeHunX, Lo He NePEHECTN Ta NePEHEC TN
COVID-19, 6ynu y 11,8% T1a 14,5% xiHok BignoeigHo. lMicns BakumMHaLii NOPYLWEHHSI MEHCTPYanbHOMO LIMKITY
Big3Havanum 6,4% xiHok. CumnTomun 3’aBmMnmca 3a TxaeHb y 27,6%. Y 62,1% Bunagkisa cumntomm 3’sBUNnUCS
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nicns nepwoi gosu, y 37,9% Bunagkis — nicns gpyroi Aosu. icna neploi Ta gpyroi BakumMHau,ii 36inbleHHs
TpUBANocTi MeHCTpyaLi Bia3Hadanocs y 27,6% Ta 13,8% Bunagkis BignosigHo. Mix nopyLLeHHAMN MEHCTPY-
anbHoro uukny nig vyac naHgemii COVID-19 Ta nopyLeHHAMN MEHCTPyanbHOro UMKy MiCns BakuMHaLii cno-
cTepiranacsi 3Ha4Ha pisHuus (p<0,001).

BucHoeku. Cepep, XiHOK, siki oTpuManu BakumHm npotn COVID-19, y 26,4% BunagkiB cnocTepiranucs no-
PYLUEHHSI MEHCTpyanbHOro uukny. g yac KOHCYnbTYBaHHSA XiHOK, SiKi oTpMManu BakumHy npotn COVID-19,
OOUINbHO NOBIAOMISTU NPO MOXITMBE BUHUKHEHHS] TUMYacOBUX i CAMOOOMEXKYHOUMXCA MOPYLUEHb MEHCTPY-
arnbHOro LMKIY B HACTYMHI MicsLi.

KntouoBi cnoBa: penpoayKTMBHUI BiK, MEHCTpYyanbHUI Lukn, cumntomu, COVID-19, BakumHau,is.
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