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Coronavirus disease 2019 (COVID-19) vaccines have been widely administered throughout the global community to minimize the morbidity 
and mortality caused by the COVID-19 pandemic. Although generally well-tolerated, these vaccines have generated some unwanted conse-
quences, including thrombosis and menstrual irregularities. The effect of vaccination on female reproductive function has also been ques-
tioned. The aim of this review is to give readers a clear understanding of the effects of COVID-19 vaccines on thrombosis, reproductive func-
tion, and menstrual irregularities by systemically analyzing the available literature. The available evidence suggests that COVID-19 vaccines 
have a minimal impact on ovarian reserve. Furthermore, in vitro fertilization outcomes after COVID-19 vaccination remain unimpaired com-
pared to those who did not receive the vaccines. Current evidence supports a certain degree of impact of COVID-19 vaccines on the menstru-
al cycle, with the most frequent alteration being menstrual irregularity, followed by menorrhagia. These changes are generally well-tolerated 
and transient, lasting less than 2 months. This review, by providing information with up-to-date references on this issue, may enhance read-
ers’ understanding of the impact of COVID-19 vaccines on female reproductive function and the menstrual cycle. 
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Introduction 

Since its outbreak in 2019, the coronavirus disease 2019 
(COVID-19) pandemic has swept through the globe with catastroph-
ic consequences. According to the World Health Organization (WHO), 
as of December 23, 2022, there have been 660.75 million confirmed 
cases of COVID-19 and 6.69 million deaths worldwide [1]. The delete-
rious effects of COVID-19 have led to the development of vaccines to 
halt the disease's rapid spread worldwide and minimize its impact. 
COVID-19 vaccination began in December 2020, almost a year after 
the pandemic began. Several COVID-19 vaccines have been validat-
ed for use by the WHO. The most prominent makers of vaccines are 

Pfizer-BioNTech, Moderna, Oxford-AstraZeneca, and Johnson & 
Johnson (J&J)/Janssen. 

Consequently, the scientific community has expanded its scope of 
interest from the pandemic itself to the adverse effects of vaccines. 
There have been many investigations regarding the relationship be-
tween COVID-19 vaccination and female reproductive health. This 
research is critical, as it serves as a basis for altering the health-related 
behaviors of the general population, with potential impacts on over-
all health outcomes, and as evidence for many governmental poli-
cies. 

The Korean Specialized Committee for the compensation of loss 
after COVID-19 vaccination has decided to include abnormal uterine 
bleeding (AUB) as a “suspected related symptom” after COVID-19 
vaccination on August 16, 2021, for all vaccine types, including those 
manufactured by Oxford-AstraZeneca, Moderna, Pfizer-BioNTech, 
and J&J. This decision has enabled those who developed AUB after 
vaccination for COVID-19 to claim compensation from the commit-
tee and receive support. The scientific basis for this decision was the 
analysis by the COVID-19 Vaccine Safety Committee of the National 
Academy of Medicine of Korea. After a comprehensive analysis of 



domestic and international data on adverse reactions reported after 
COVID-19 vaccination, the committee has announced the discovery 
of a statistically significant association between AUB and COVID-19 
vaccination, which is sufficient evidence to establish a causal rela-
tionship. 

This article specifically focuses on the effect of COVID-19 vaccines 
on female reproductive health, including thrombosis, ovarian func-
tion, in vitro fertilization (IVF) outcomes, and the menstrual cycle. 

COVID-19 vaccination and thrombosis 

In 2021, Schultz et al. [2] reported five healthcare workers who ex-
perienced thrombosis after administration of the ChAdOx1 nCov-19 
vaccine (AstraZeneca). In the same year, Scully et al. [3] reported 
thrombosis in 23 patients after receiving the same vaccine. 

The adverse events of special interest after the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) vaccine include deep 
vein thrombosis, disseminated intravascular coagulation, and pul-
monary embolism. The reported thrombotic conditions mainly in-
clude venous thrombosis, with the most common location being ce-
rebral venous sinus thrombosis and cerebral venous thrombosis. 
Other conditions include arterial thrombosis, organ thrombosis, in-
farction, thrombophlebitis, thrombotic microangiopathy, and tran-
sient ischemic attack [4]. 

1. Incidence 
The reported incidence of thrombosis after vaccination is very low 

(0.00006% to 0.005%). No significant difference in incidence has 
been reported according to the type of vaccine [5-8]. However, in-
consistencies exist in this regard; for instance, in another report, 
thrombotic events occurred most frequently with the Pfizer vaccine 
(55.4%) than with the Moderna (10.5%) and AstraZeneca (29.6%) 
vaccines [8]. In a systemic review by Al-Ali et al. [9], a higher inci-
dence of thrombosis as a vaccine adverse event was noted for the 
AstraZeneca vaccine. That study analyzed 460 thrombotic events, 
and found that 9.8% were from the Pfizer-BioNTech vaccine, 81.5% 
from the AstraZeneca vaccine, and 8.7% from the J&J Janssen vac-
cine [9]. 

There is no apparent trend according to sex in the occurrence of 
thrombotic events after vaccination among studies; however, in a 
study by Tobaiqy et al. [7], more female patients than male patients 
experienced thrombotic events. In another meta-analysis investigat-
ing the relationship between COVID-19 vaccines and thrombosis, a 
combined analysis of the population that received the AstraZeneca 
vaccine showed a female preponderance compared to those who 
received other vaccines [10]. 

2. Mechanisms 
One of the proposed mechanisms of thrombosis after vaccination 

is the formation of a complex between vaccine-induced antibodies 
and platelet factor 4, which may lead to a hypercoagulable state with 
platelet depletion. Other possible mechanisms include adenoviral 
vectors from vaccines acting as a possible aggregating agent with 
platelets, causing thrombosis [2,10]. 

COVID-19 vaccination and ovarian function 

Concerns have been raised, albeit without scientific evidence, 
about the negative impact of COVID-19 vaccines on female fertility. 
The COVID-19 pandemic has changed the behaviors of the fertile 
population trying to conceive. However, there is a lack of scientific 
evidence proving the negative impact of the COVID-19 vaccine on 
pregnancy outcomes [11]. To date, there is no evidence that the 
COVID-19 vaccine affects female infertility. The American Society for 
Reproductive Medicine issued an updated a guidance document in 
December 2020 stating that individuals who are planning to con-
ceive are not recommended to refrain from receiving COVID-19 vac-
cination [12]. 

1. Animal studies 
An experiment using 44 female rats that were administered the 

BNT162b2 mRNA vaccine (Pfizer-BioNTech) was conducted to evalu-
ate its safety regarding reproductive function and pregnancy. The 
vaccine showed no adverse effect on reproductive function, preg-
nancy, delivery, or the development of offspring. The pregnancy rate 
of rats in both groups was similar, with a 95% pregnancy rate in the 
vaccine group and a 98% rate in the control group [13]. Nonetheless, 
the nature of an animal study necessitated further research on the 
direct effect of COVID-19 vaccination on human ovarian function. 

2. Human studies 
Ovarian function in humans refers to the ability to produce a ma-

ture ovum to be fertilized with sperm for the production of offspring, 
as well as the ability to produce sex hormones. For the former defini-
tion, the term “ovarian reserve” is used to assess and predict the re-
maining ovarian function in women of reproductive-age. Anti-Mülle-
rian hormone (AMH), a glycoprotein of the transforming growth fac-
tor-beta family produced by granulosa cells of the ovary, best serves 
the purpose of estimating the functional ovarian reserve, as noted 
by many researchers [14,15]. Another powerful tool for assessing the 
ovarian reserve is the antral follicle count (AFC), which, like AMH, is 
also closely correlated with age and declines with impending meno-
pause [16,17]. 
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The AFC of the vaccinated and unvaccinated populations has been 
reported to be similar in most studies. In a small cohort study that in-
vestigated the effect of the Pfizer-BioNTech vaccine on reproductive 
function, the mean AFC of the vaccinated, COVID-19-positive, and 
control groups before the start of IVF were all similar [18]. Another 
study with a larger population showed that the AFC of the popula-
tion vaccinated with either Pfizer or Moderna vaccines was compara-
ble to that of the unvaccinated population, with no statistically sig-
nificant difference [19]. For CoronaVac or Sinopharm, which are inac-
tivated vaccines, the vaccinated group had an AFC of 14.5 while the 
unvaccinated group had an AFC of 16, which was a statistically sig-
nificant difference [20]. However, that research was subject to limita-
tions since it was a retrospective observational study of different 
groups, without adjustment for age or surgical history. Moreover, in 
the same study, the IVF outcomes, including the ovarian response 
and retrieved oocytes, were comparable after propensity score 
matching. In contrast to previous research that reported differences 
in the AFC, another study investigating the effects of inactivated vac-
cines demonstrated that the AFC was similar in the vaccinated and 
unvaccinated populations after propensity score matching [21]. Last-
ly, Requena et al. [22] evaluated the effects of various types of vac-
cines in comparison with unexposed groups. The AFC was compara-
ble across populations vaccinated with different types of vaccines. 
The parameters of the same patients before and after vaccine ad-
ministration were also compared, and the pre-vaccination and 
post-vaccination AFCs were consistently similar. 

Three studies investigated differences in AMH levels between vac-
cinated and unvaccinated patients. Aharon et al. [19] observed no 
difference in AMH values between vaccinated (with either the Pfizer 
or Moderna vaccine) and unvaccinated populations (2.9 ± 2.9 vs. 
2.7 ± 2.6, p = 0.38). A study by Wu et al. [20] also found no significant 
difference in AMH levels between vaccinated and unvaccinated pop-
ulations. In this study, the AFC of the vaccinated group was slightly 
lower than that of the unvaccinated group, as previously mentioned. 
However, AMH levels, which constitute a more accurate measure of 
ovarian reserve, were similar, highlighting that vaccine administra-
tion was not associated with impaired ovarian reserve. Lastly, a more 
recent publication by the same group that investigated frozen em-
bryo transfers reported comparable AMH levels between vaccinated 
and unvaccinated populations [23].  

COVID-19 vaccination and IVF outcomes  

1. Anti-SARS-CoV-2 immunoglobulin G level 
Positive results were found for the serum anti-SARS-CoV-2 immu-

noglobulin G in those who had received vaccination or were infected 

with COVID-19, and the levels correlated with follicular fluid. 
Odeh-Natour et al. [24] analyzed the impact of the Pfizer-BioNTech 
vaccine on IVF treatment outcomes. Patients were classified based 
on their anti-spike (S) and anti-nucleotide (N) levels. After controlled 
ovarian hyperstimulation (COS), vaccinated, previously infected, and 
all-negative patients had similar numbers of follicles and mature oo-
cytes, as well as comparable fertilization, cleavage, and pregnancy 
rates [24]. 

2. COS outcomes 
Details of the previous studies are summarized in Table 1. Several 

studies have investigated the effect of the Pfizer and Moderna vac-
cines, and no statistically significant differences were observed in the 
oocyte number, mature oocyte number, fertilization rate, or blasto-
cyst formation rate [19,22,25,26]. Likewise, no significant differences 
were found in follicle- stimulating hormone (FSH) or human meno-
pausal gonadotropin (hMG) doses and the length of stimulation. For 
adenoviral vaccines such as Janssen and AstraZeneca, there were no 
significant differences in total doses of FSH or hMG, stimulation days, 
oocyte numbers, mature oocyte numbers, fertilization rates, or blas-
tocyst formation rates [22]. For inactivated vaccines such as Coro-
naVac manufactured by Sinovac, no differences were observed in 
ovarian stimulation profiles and IVF outcomes [20,21,23]. 

Two studies used historical controls to compare IVF outcomes—in 
other words, the same population was studied before and after vac-
cination [22,25]. Both studies showed no differences in patients’ IVF 
outcomes before and after vaccinations Vaccine administration did 
not increase the aneuploidy rate. A study investigating the effect of 
preimplantation genetic testing for aneuploidy in the vaccinated 
and unvaccinated populations found that the euploidy rate was sim-
ilar between vaccinated and unvaccinated populations after multi-
variable linear regression and adjusted analysis [19]. 

3. Pregnancy outcomes 
Studies with Pfizer, AstraZeneca, Janssen, Moderna, and Sino-

pharm vaccines have shown similar pregnancy rates between vacci-
nated and unvaccinated patients [19-21,24,27,28]. The implantation 
rates and miscarriage rates were also similar. The vaccine did not in-
crease complication rates after IVF and embryo transfer. Two studies 
investigated the ectopic pregnancy rate, which was similar among 
the two groups [20,23]. A study found no significant difference in the 
incidence of ovarian hyperstimulation syndrome (OHSS) between 
vaccinated and unvaccinated groups [20]. 

Furthermore, the interval between vaccine administration and 
embryo transfer did not affect pregnancy outcomes. Pregnancy rates 
were similar when patients were classified based on their time from 
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vaccination to embryo transfer into four quartiles, with a median of 
3.2 months [28]. A recent study by Zhao et al. [27] compared preg-
nancy rates among patients classified based on the time interval be-
tween vaccination completion and embryo transfer. Individuals vac-
cinated with time intervals of less than 3 months and more than 3 
months had similar clinical pregnancy and clinical pregnancy loss 
rates [27]. 

In summary, the IVF outcomes after vaccination with mRNA vac-
cines (Pfizer and Moderna), adenoviral vaccines (Janssen and Astra-
Zeneca), or inactivated vaccines (Sinopharm) are comparable with 
those of unvaccinated individuals. The pre- and post-vaccination IVF 
outcomes are also similar. According to currently available data, rates 
of euploidy, OHSS, and ectopic pregnancy all seem comparable be-
tween vaccinated and unvaccinated populations. The time interval 
between vaccine administration and embryo transfer does not seem 
to interfere with pregnancy outcomes. 

COVID-19 vaccination and the menstrual cycle 

1. Incidence 
The incidence of menstruation-related changes after COVID-19 

vaccination varies significantly among published studies. A retro-
spective study in Saudi Arabia investigated patients who received ei-
ther the Pfizer or AstraZeneca vaccine. An abnormal menstrual cycle 
was reported by 0.69% of those vaccinated with the Pfizer vaccine 
and 0.45% of those who received the AstraZeneca vaccine [29]. In an 
African study where individuals were vaccinated with mostly Astra-
Zeneca (77.8%, followed by Pfizer [9.1%]), menstrual disorders were 
reported in 0.5% of patients [30]. A Chinese study that investigated 
the side effects of healthcare workers after administration of the in-
activated vaccine (Sinopharm) showed menstrual changes in 2.1% 
[31]. The most frequent type of menstrual change was menstrual de-
lay, followed by early menstruation. In some reports, the percentage 
tended to be higher when the reproductive-age population was tar-
geted. One study showed that when the population was narrowed 
down to menstruating, reproductive-age women, 4.8% of patients 
reported menstruation-related symptoms [32]. 

2. Mechanisms 
A proposed mechanism for COVID-19 vaccination-induced alter-

ations in the menstrual cycle is that vaccination may function as a 
potential stressor to the human body, disrupting the hypothalam-
ic-pituitary-ovarian axis [33]. Furthermore, immunological or inflam-
matory reactions following vaccine administration may play a role, 
interfering with menstrual homeostasis and creating hormonal dis-
ruptions [34]. Heavy menstrual bleeding may be due to the in-
creased bleeding tendency after COVID-19 vaccination [35]. The spe-

cific mechanisms underlying the clinical symptoms may need further 
investigation and validation. 

3. Menstrual irregularities 
Studies have reported a higher incidence of menstrual irregulari-

ties after COVID-19 vaccination. A prospective cohort study by Edel-
man et al. [36] recruited volunteers to investigate the effects of 
COVID-19 vaccines on menstrual symptoms (n = 545) and found that 
25% of patients reported changes in their menstrual cycle. Another 
similar study reported that about 50% to 60% of women of repro-
ductive-age had menstrual irregularities [34]. An Israel survey-based 
study that enrolled only pre-menopausal non-pregnant patients 
(n = 7,904) reported that 47.2% of patients had changes in menstrual 
patterns [35]. These discrepancies in the incidence of menstrual side 
effects after the vaccine may be because larger population-based 
studies include all female patients regardless of their menstrual status 
or reproductive function, and specific information on incidence in tai-
lored populations is unavailable. The short duration of surveillance, 
up to about a week in a larger population study, may have also had 
an impact. Additionally, there is a selection bias for recruiting those 
who participate in questionnaires related to menstrual irregularities; 
reproductive-age women with a keen interest in their menstrual pat-
terns are more likely to be included in the questionnaire cohort. 

COVID-19 vaccines influence the interval between cycles, the du-
ration of the cycle, and the severity of symptoms, including menor-
rhagia and dysmenorrhea. Among various features presented as 
menstruation-related side effects of COVID-19 vaccines, the most 
commonly reported symptom is menstrual irregularity. In a study by 
Wong et al. [37] that analyzed 5,975,363 text responses entered into 
the V-safe surveillance application administered by the government, 
1% (n = 62,679) reported menstrual irregularities or vaginal bleeding 
as a complication after COVID-19 vaccination. The most common 
theme was the timing of menstruation (83.6%), followed by men-
strual symptom severity (67.0%). The reported symptoms were 
mainly within 0 to 7 days after vaccination [37]. In another study by 
Farland et al. [38], 25% of 545 individuals reported menstrual cycle 
changes after vaccination, and the most common change was irreg-
ular menstruation (43%). Rodriguez Quejada et al. [39] reported that 
among 184 patients with menstrual alterations after vaccination of 
various types, 42.9% had menstrual irregularities. 

Regarding the quantification of menstrual cycle irregularities, 
Edelman et al. [36] reported that the change was less than a day. In a 
prospective cohort study including 3,959 patients, the authors 
showed that the cycle length increased by 0.71 days after the first 
dose and 0.91 days after the second dose, with statistical signifi-
cance. There was no significant change in the duration of menstrua-
tion [36]. In a survey study of 164 women by Lagana et al. [34], the 
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participants reported varying frequencies and duration of menstrua-
tion. After the first dose of the COVID-19 vaccine, 18% to 33.3% of 
women reported menstruation 1 to 5 days earlier than expected. Re-
garding the length of menstruation, 16% to 67% of women reported 
that menstruation lasted for more than 7 days, while 11% to 37% re-
ported that it lasted for less than 3 days. After the second dose, the 
trend of the answers was similar; although variation existed, the par-
ticipants tended to have earlier (12% to 38%), longer (21% to 50%), 
and heavier (28% to 62%) menstruation [34]. 

4. Menstrual severity 
Menorrhagia has also been commonly reported after COVID-19 

vaccination. An Israeli survey of 7,904 pre-menopausal non-preg-
nant women by Issakov et al. [35] reported that 80.6% of those who 
reported menstrual alterations had menorrhagia, the most common 
menstrual problem encountered by the COVID-19 vaccinated popu-
lation. In a study by Wong et al. [37], menstrual severity, or heavy 
bleeding, was the second most commonly reported event (67.0%). 
Another retrospective study reported heavy menstrual bleeding 
among 41.8% of 184 patients with menstrual alterations [39]. Other 
reported problems include a higher frequency of premenstrual 
symptoms in 34% of the population and increased dysmenorrhea in 
30%. Amenorrhea was less common but reported in 3% to 11% of 
the population [39]. 

5. First dose vs. second dose 
Conflicting results have been reported on whether menstrua-

tion-related side effects are more severe with the first or second 
dose. Farland et al. [38] and Lagana et al. [34] reported a higher fre-
quency of menstruation-related side effects after the second dose. In 
the former study, 56% of participants reported alterations after the 
second dose and 18% after the first dose. In the latter study, 60% to 
70% of women reported menstrual irregularities after the second 
dose, whereas only 50% to 60% reported menstrual irregularities af-
ter the first dose. However, Muhaidat et al. [40] reported more fre-
quent symptoms after the first dose, with 46.7% reporting symp-
toms after the first dose and 32.4% after the second dose. The type 
of vaccine seems unrelated, as studies comparing menstruation-re-
lated symptoms in populations with different vaccines did not show 
inter-group differences [34,39]. 

Interestingly, according to a cross-sectional survey by Muhaidat et 
al. [40], menstrual alterations after the COVID-19 vaccine did not 
seem to be affected by underlying diseases such as polycystic ovari-
an syndrome, thyroid disease, myomas, endometriosis, and adeno-
myosis. Several studies have shown that menstrual changes are only 
transient, usually resolving within 2 months [34,40]. 

Conclusion 

Although COVID-19 vaccines have been proven to be generally 
safe, they may produce unwanted consequences. The main findings 
of this review are as follows: 

Although rare, thrombosis may occur after vaccine administra-
tion (incidence, 0.00006% to 0.005%).

The impact of COVID-19 vaccines on ovarian reserve (AMH and 
AFC) is minimal.

IVF outcomes are not impaired after COVID-19 vaccine adminis-
tration.

COVID-19 vaccines certainly seem to affect the menstrual cycle; 
however, the effects are generally well-tolerated and transient. The 
most frequently reported problems are menstrual irregularities, 
followed by menorrhagia. However, the findings of recent studies 
are generally reassuring, as symptoms resolve within about 2 
months.
It remains unclear whether certain groups are particularly vulnera-

ble to menstruation-related adverse events following COVID-19 vac-
cination. The natural pregnancy rates following vaccination also re-
main unclear. Further investigations may help the scientific commu-
nity understand the remaining questions regarding the effects of 
COVID-19 vaccines on female reproductive function and menstrua-
tion. 
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