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Introduction

The Coronavirus disease 2019 (COVID-19) pandemic 
declared by the World Health Organization (WHO) in 
2020 involved the rapid development of safe and effec-
tive vaccines to cope with the devastating worldwide 
health consequences induced by this pandemic.1 
Generally, vaccine clinical trials do not adequately mon-
itor and collect menstrual-related issues, and no clinical 
trial evaluating SARS-CoV-2 vaccines has provided 
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information on menstrual outcomes postvaccinaton.2–5 
Recently, several studies evaluated menstrual-related 
issues associated with SARS-CoV-2 vaccination, report-
ing abnormalities in menstrual patterns (early/late onset, 
dysmenorrhea, and heavier bleeding, among others).6–12 
These changes were not described as uncommon or  
dangerous and were largely temporary. In addition,  
previous studies have evaluated menstrual-related 
issues, such as abnormal amount of menstrual bleeding 
and irregular menstruation after other immune chal-
lenges, such as human papillomavirus vaccination, 
showing there was no association between human papil-
lomavirus vaccination and reported post-vaccination 
symptoms.13

The menstrual cycle is a reflection of the general 
health status and fertility of women and should not be 
considered as standard and stationary since inter- and 
intra-individual differences may occur along life.14 The 
International Federation of Gynecology and Obstetrics 
considers the regularity, frequency, volume, and duration 
of menses to define normal menstruation and the men-
strual cycle. It is well known that environmental stress 
may induce variability in ovulation leading to menstrual 
variations including skipped cycles or temporary changes in 
the frequency, regularity, duration, or volume of periods.15 
Moreover, immune challenges such as vaccination can 
also have an impact on menstruation, which is not only  
a hormonal but also an inflammatory process.16,17 There-
fore, the impact of vaccination on the menstrual cycle 
could be more notable in women with inflammatory 
gynecological pathologies, such as endometriosis.18,19 
Endometriosis is a common condition affecting 10%–
15% of women of reproductive age,20 and it usually  
presents cyclical or perimenstrual symptoms, such as 
dysmenorrhea, ovulation pain, and abnormal bleeding.21 
In addition, it has been suggested that endometriosis 
could affect susceptibility to COVID-19.22 Thus, it would 
be interesting to gather information on the potential 
impact of SARS-CoV-2 vaccination to advise and foresee 
specific care in patients with endometriosis, since the 
COVID-19 pandemic has already had a significant impact 
on this population.23–25 Moreover, many doubts have 
arisen in the last years about the use of hormonal treat-
ments during vaccination against COVID-1926 and, to 
our knowledge, no information about the effect of these 
treatments on menstrual symptoms among endometriosis 
patients or healthy women has been reported.

The present study aimed to investigate the impact of 
mRNA-based SARS-CoV-2 vaccines on the menstrual 
cycle of women with endometriosis by characterizing 
worsened or new menstrual-associated symptoms in the 
first and second menstrual cycle after complete SARS-
CoV-2 vaccination, as well as assessing the effect of 
hormonal therapy on potential SARS-CoV-2 vaccina-
tion–induced changes.

Material and methods

Study design and participants

This prospective study aimed to investigate the impact of 
mRNA-based COVID-19 vaccines on the menstrual cycle 
of women with endometriosis.

The study included women referred to the Gynecological 
Service of the Hospital Clinic (Barcelona, Spain). Indivi-
duals were consecutively recruited between September 
2021 and March 2022. All patients had previously undergone 
a transvaginal sonography in our center which diagnosed 
or discarded endometriosis or other pelvic gynecological 
pathologies. The study included females >18 years old, 
who had received at least two doses of mRNA-based 
COVID-19 vaccines approved by the European Medicines 
Agency (EMA) (Spikevax [Moderna] or Comirnaty 
[Pfizer-BioNTech]). The vaccines were administered at 
least 2 months before the survey. The exclusion criteria 
were patients <18 years old; menopausal status or receiv-
ing GnRH analog treatment; malignancy; gynecological 
diseases other than endometriosis; patients who did not 
receive at least two doses of the mRNA COVID-19 vac-
cines approved by the EMA, and inability to complete the 
questionnaire or provide informed consent.

Participation was voluntary, and all participants signed 
an informed consent form prior to study inclusion. This 
study was approved by the Clinical Research Ethics 
Committee of the Hospital Clinic (HCB/2021/1093) and 
was conducted in accordance with the Declaration of 
Helsinki.27

Endpoints

The primary outcome of the study was to characterize 
worsened or new menstrual-associated symptoms in the 
first and second menstrual cycle after complete COVID-
19 vaccination in women with endometriosis. The second-
ary outcome was to assess the effect of hormonal therapy 
on potential COVID-19 vaccination–induced changes in 
women with and without endometriosis. Patients were 
asked to describe the symptoms after the last dose of 
COVID-19 vaccination received (second or third).

Data collection and analysis

Data were collected prospectively using a pilot-tested 
online survey (Supplementary file). The questionnaire 
consisted of 36 items covering three domains: demograph-
ics; clinical characteristics and treatment; and questions 
about menstrual-associated symptoms in the first and sec-
ond cycle after vaccination. A prototype of the question-
naire was administered to five endometriosis patients and 
four healthy women (selected with the same criteria as the 
participants in the final validation), who evaluated all the 
questions.
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The patients included were divided into two groups: 
women with endometriosis (endometriosis group) and 
women without endometriosis (non-endometriosis group). 
The non-endometriosis group included healthy premeno-
pausal women with no benign or malignant gynecological 
condition.

Demographic, clinical, and menstrual-associated symp-
toms data after vaccination were also obtained from a self-
reported questionnaire.

We followed the STROBE Guidelines when preparing 
the manuscript.

Statistical analysis

This was a preliminary study to investigate the men-
strual symptoms after COVID-19 vaccination in 
women with endometriosis with an arbitrarily decided 
sample size based on previous studies analyzing the 
impact of the COVID-19 pandemic on patients with 
endometriosis.23

The results of the descriptive analysis of qualitative 
variables were expressed as frequencies and percentages, 
and quantitative variables were expressed as mean and 
standard deviation (SD).

A Shapiro–Wilk test was used to ascertain whether 
continuous variables had a normal distribution. Continu-
ous and normally distributed variables were presented 
as mean ± standard deviation (SD). Categorical variables 
were presented as absolute values and percentages. 
Univariate comparisons were performed using the 
Student’s t test, Pearson’s chi-square test, or the Fisher’s 
exact test. Results were considered statistically signifi-
cant with p < 0.05 (two-sided). The results obtained with 
the univariate analysis were further analyzed by multi-
variate logistic regression analysis. The multivariate 
model included patients’ ages (<36 years, 36–44 years, 
and >45 years) and all other variables showing statistical 
significance in the univariate model. The level of signifi-
cance adopted was 0.05. Statistical analysis was per-
formed with the SPSS software package (version 25.0 
SPSS Inc., Chicago, IL, USA).

Results

Patient disposition

A total of 2300 women were invited to participate: 695 
(30.2%) were excluded because they did not complete 
the questionnaire, and 28 were excluded because of 
incomplete answers. A total of 729 women were excluded 
for not meeting the inclusion criteria and the final evalu-
able population consisted of 848 individuals (407 in the 
endometriosis group and 441 in the non-endometriosis 
group) (Figure 1).

Baseline characteristics of the patients  

included

The baseline sociodemographic and clinical characteris-
tics of the study participants are shown in Table 1. In 
summary, no significant differences in age, menarche 
age, work situation, or ethnicity were recorded between 
groups. The endometriosis group included significantly 
more smokers, non-parous individuals and a higher num-
ber of women under hormonal therapy than the non-endo-
metriosis group. Regarding SARS-CoV-2 vaccination, 
there was a higher percentage of women with only two 
doses in the group of women with endometriosis and a 
higher percentage with three doses in the non-endometri-
osis group (Table 1).

Menstrual cycle abnormalities after COVID-19 

vaccination

Menstrual-associated symptoms in the first and second 
menstrual cycle after the last dose of the COVID-19 vac-
cine were recorded in both study groups (Table 2). There 
were no significant differences between groups in the first 
or the second cycle after vaccination (Table 2). The main 
menstrual-associated changes reported by women were 
bleeding and pain disorders. Although the total symptoms 
recorded were not different between the two groups, sev-
eral specific symptoms were statistically more frequent  
in the endometriosis group. These were pain disorders  
and fatigue in the first cycle after vaccination (Table 2) 
and pain disorders, menstrual headache, and fatigue after 
the second cycle after vaccination (Table 2). Bleeding  
frequency/regularity disorders were found to be more fre-
quent in the Non-endometriosis group in the first cycle 
after vaccination (Table 2).

There were no statistically significant differences in 
the mean number of menstrual cycles with menstrual 
changes (mean ± SD: endometriosis group: 3.98 ± 2.3 
versus non-endometriosis group: 4.7 ± 3.1; p = 0.320). 
The comparison between patients who received two or 
three vaccine doses showed no differences in the reported 
worsened or new menstrual-associated symptoms after 
the first (two doses: 247 (29.12%) versus three doses: 
182 (21.46%); p = 0.834) or second menstrual cycle (two 
doses: 145 (17.09%) versus three doses: 182 (11.43%); 
p = 0.539).

Up to 65.8% of endometriosis patients were receiving 
hormonal treatment, and this could have had an impact 
on study results. Thus, we explored the potential role of 
hormonal treatment on the worsening or induction of 
menstrual-associated symptoms after COVID-19 vacci-
nation. Among the women under hormonal treatment, 
64.3% received estroprogestins and 35.7% progestins. 
Analysis of the whole population showed that patients 
receiving hormonal treatment reported fewer changes of 
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menstrual symptoms compared with those not receiving 
this treatment in the first (46.7% versus 53.3%, respec-
tively; p = 0.02) and second cycle after vaccination (24.5 
versus 31.3, respectively; p = 0.03). Specifically, hormo-
nal treatment showed a protective effect on menstrual-
associated symptoms in women with endometriosis 
(Table 3). A significantly higher number of endometrio-
sis patients not taking hormonal treatment reported wors-
ened or new menstrual-associated symptoms during both 

the first and second cycle after vaccination (Table 3). 
Only 18% (80/441) of patients in the non-endometriosis 
group were on hormonal treatment. The subanalysis of 
this group showed no significant differences in relation to 
perceived symptoms after vaccination between patients 
receiving or not hormonal treatment (data not shown). 
The type of treatment received (estroprogestins or pro-
gestins or the route) did not influence the results (data not 
shown).

Figure 1. Flow chart of patient inclusion and dropouts.
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Table 4 shows the results of the adjusted multivariate 
ORs for selected variables of worsened or new menstrual-
associated symptoms in the first and second menstrual 
cycle after the last dose of the COVID-19 vaccine in all 
patients. Endometriosis patients showed an increased risk 

of pain disorders and fatigue in the first and second men-
strual cycle after the last dose of the COVID-19 vaccine. 
Patients receiving hormonal treatment had a lower risk of 
total worsened or new menstrual-associated symptoms and 
less bleeding frequency/regularity disorders compared 

Table 1. Baseline clinical and demographic characteristics of the patients included in the study.

Endometriosis group (n = 407) Non-endometriosis group (n = 441) p value

Age (years) 38.9 ± 6.3 38.6 ± 8.9 0.148

Menarche (years) 12.5 ± 1.7 12.4 ± 1.5 0.230

Work situation

 Working 285 (70.0) 321 (72.8)  

 Studying 8 (2.0) 19 (4.3)  

 Working and studying 37 (9.1) 43 (9.8) 0.075

 Unemployed 26 (6.4) 18 (4.1)  

 Not working for health reasons 27 (6.6) 16 (3.6)  

 Not working neither studying 24 (5.9) 24 (5.4)  

Ethnicity

 White or Caucasian 369 (90.7) 384 (87.1)  

 African 3 (0.7) 6 (1.4)  

 Asian 2 (0.5) 4 (0.9) 0.383

 Latin-American 33 (8.1) 47 (10.6)  

Smoking habit 66 (16.2) 43 (9.7) 0.005
Alcohol habit 11 (2.7) 13 (2.9) 0.498

Non-parous 241 (59.2) 224 (50.8) 0.016
Receiving hormonal therapy 273 (65.8) 80 (18.1) <0.0001
Number of COVID-19 doses <0.0001
 2 Doses 268 (65.8) 216 (49)  

 3 Doses 139 (34.2) 225 (51)  

Results are expressed as mean ± SD or n (%). Bold-faced values show p < 0.05.

Table 2. Worsened or new menstrual-associated symptoms in the first and second menstrual cycle after the last dose of the 
COVID-19 vaccine in both study groups.

Endometriosis group 
(n = 407)

Non-endometriosis group 
(n = 441)

p value

First cycle after vaccination

 Worsened or new menstrual-associated symptoms 214 (52.6) 215 (48.8) 0.405

  Pain disorders 118 (29.0) 94 (21.3) 0.021
  Disturbances of flow heaviness/duration 159 (39.1) 153 (34.7) 0.516

  Bleeding frequency/regularity disorders 130 (31.9) 152 (34.5) 0.033
  Menstrual headache 111 (27.3) 93 (21.1) 0.082

  Breast tenderness 53 (13.0) 46 (10.4) 0.424

  Fatigue 106 (26.4) 74 (16.8) 0.002
Second cycle after vaccination

 Worsened or new menstrual-associated symptoms 118 (29.0) 124 (28.1) 0.129

  Pain disorders 75 (18.4) 57 (12.9) 0.007
  Disturbances of flow heaviness/duration 80 (19.7) 90 (20.4) 0.487

  Bleeding frequency/regularity disorders 80 (19.7) 86 (19.5) 0.890

  Menstrual headache 56 (13.8) 42 (9.5) 0.036
  Breast tenderness 32 (7.9) 33 (7.5) 0.900

  Fatigue 56 (13.6) 38 (8.6) 0.008

Results are expressed as n (%). Bold-faced values show p < 0.05.
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with those without hormonal treatment in the first and sec-
ond menstrual cycle after the last dose of the COVID-19 
vaccine.

Discussion

We evaluated the impact of the mRNA-based COVID-19 
vaccination approved by the European Medicines Agency 
(Spikevax [Moderna] or Comirnaty [Pfizer-BioNTech]) on 
menstrual-associated symptoms in women with endo-
metriosis. The main result arising from this study was that 
there were no differences in menstrual-associated symp-
toms between women with endometriosis compared with 
controls, although some specific symptoms such as pain or 
fatigue were more frequently reported by endometriosis 
patients.

A recently published study evaluated the effect of the 
SARS-Cov-2 BNT162b2 vaccine (Pfizer-BioNTech) on 
the symptoms of 86 women with endometriosis compared 
with 88 women with no diagnosis or suspected diagnosis of 
endometriosis. In this study, endometriosis was shown to 
be a significant risk factor for worsening of menstrual 
symptoms compared with the control group.28 In the pre-
sent study, up to 50% of the individuals included reported 
worsened or new menstrual-associated symptoms in the 
first cycle after vaccination, regardless of the presence of 
endometriosis. These alterations were reported to be transi-
tory, because after the second cycle the rate decreased to 
~30% in both groups. Along this line, recent studies includ-
ing healthy individuals reported an association between 
having received the COVID-19 vaccine and changes in 
menstrual bleeding.7–9 In addition, Lee et al.7 reported that 

women with conditions often associated with altered 
menstrual bleeding, such as endometriosis, reported expe-
riencing a heavier menstrual flow after receiving the vac-
cine than the respondents without diagnosed reproductive 
conditions.

In the present study, women with endometriosis self-
reported more pain disorders after both cycles than controls. 
This finding is not unexpected, since menstrual pain is a 
common disease feature in women with endometriosis.29 
After the first cycle, women with endometriosis reported 
less bleeding frequency disorders than the non-endometri-
osis group. An explanation for this is that although the 
presence of endometriosis itself is commonly accompa-
nied by bleeding during ovulation, a shorter cycle length, 
and longer bleeding,30,31 a high percentage of endometrio-
sis patients were receiving hormonal treatment that may 
reduce bleeding frequency/regularity disorders. However, 
the multivariate analysis confirmed that endometriosis 
patients showed an increased risk of pain disorders and 
fatigue but not a decreased risk of bleeding/regularity dis-
orders in the first and second menstrual cycle after the last 
dose of the COVID-19 vaccine.

Similarly to vaccinated women, COVID-19-infected 
women of child-bearing age have reported transient men-
strual changes, mainly prolonged cycles and decreased 
volume, as well as shortened or disordered menstrual 
cycles and increased volume.32 On the other hand, increa-
ses in interleukin-15 and interferon gamma, interleukin-6, 
and IP-10/CXCL10 levels have been observed in both 
previously COVID-19-infected individuals and after vac-
cination with BNT162b2 mRNA (Pfizer/BioNTech).33 
Furthermore, COVID-19 is frequently complicated by 

Table 3. Worsened or new menstrual-associated symptoms in the first and second menstrual cycle after the last dose of the 
COVID-19 vaccine in endometriosis patients according to whether there were receiving or not hormonal treatment (n = 407).

On hormonal 
treatment (N = 273)

No hormonal 
treatment (N = 134)

p value

First cycle after vaccination (women with endometriosis, n = 407)

 Worsened or new menstrual-associated symptoms 132 (48.4) 82 (61.2) 0.014
  Pain disorders 77 (28.2) 41 (30.6) 0.260

  Disturbances of flow heaviness/duration 107 (39.2) 52 (38.8) 0.610

  Bleeding frequency/regularity disorders 67 (24.5) 63 (47.1) <0.0001
  Menstrual headache 68 (24.9) 43 (32.1) 0.504

  Breast tenderness 29 (10.6) 24 (17.9) 0.256

  Fatigue 62 (22.7) 44 (32.8) 0.399

Second cycle after vaccination (women with endometriosis, n = 407)

 Worsened or new menstrual-associated symptoms 67 (24.5) 51 (38.1) 0.005
  Pain disorders 48 (17.6) 27 (20.1) 0.063

  Disturbances of flow heaviness/duration 67 (24.5) 43 (32.1) 0.135

  Bleeding frequency/regularity disorders 39 (14.3) 41 (30.6) 0.016
  Menstrual headache 32 (11.7) 22 (16.4) 0.940

  Breast tenderness 15 (5.5) 11 (8.2) 0.213

  Fatigue 29 (10.6) 23 (17.2) 0.354

Results are expressed as n (%). Bold-faced values show p < 0.05.
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thrombosis, and in some cases of severe COVID-19, 
fibrinolysis may be markedly enhanced within a few days, 
resulting in fatal bleeding.26,34 Thus, it could be reasona-
ble to hypothesize that menstrual changes are caused by a 
proinflammatory and procoagulative state induced by 
immune challenges. Indeed, crosstalk between inflamma-
tory homeostasis and menstrual cycle regulation has 
previously been described.32 However, further studies 
evaluating whether these menstrual changes are due to 
changes in hemostatic, inflammatory, and/or immune 
pathways should be carried out.

Hormonal therapy (oral contraceptives, gonadotropin-
releasing hormone, and hormonal intrauterine devices, 
among others) is the first-line treatment for women with 
endometriosis.21 In the present study, up to 65.8% of endo-
metriosis patients were on hormonal treatment, and these 
individuals showed less postvaccine menstrual-related 
issues than those not taking hormonal treatment after the 
first (on hormonal treatment: 132 (48.4%) versus no hor-
monal treatment: 82 (61.2%); p = 0.014) or second men-
strual cycle (on hormonal treatment: 67 (24.5%) versus no 
hormonal treatment: 51 (38.1%); p = 0.005). The multi-
variate analysis showed that patients receiving hormonal 
treatment had a lower risk of total worsened or new men-
strual-associated symptoms and less bleeding frequency/
regularity disorders compared with those without hormonal 
treatment in the first and second menstrual cycle after the 
last dose of the COVID-19 vaccine. This suggests a protec-
tive effect of treatment and reduces the potential bias factor 
of psychological stress reported during the COVID-19 pan-
demic.35 Nevertheless, hormone use is dependent on health 
and personal individual situations, such as the severity  
of disease, reproductive conditions, personal choices, or 
effectiveness of treatment approaches for managing symp-
toms, among others. Moreover, a range of hormonal treat-
ments are available and here they were considered as a 
whole, thereby making it difficult to draw firm conclusions 
regarding their protective effect. Nonetheless, the pro-
tective effect of estrogen exposure on COVID-19 has 
previously been demonstrated, with an association being 
observed between estrogen exposure and mitigation of 
severity of COVID-19-related clinical outcomes.36

The main strength of our study is that it includes more 
than 800 individuals, thus providing a large sample with 
reliable results.

We are aware of some research limitations, and we 
assume that our results must be interpreted with caution. 
First, the outcomes were based on subjective opinion  
and personal experience that might be subjected to bias. 
The qualitative clinical perception reported by the patients 
was not medical/objectively confirmed by gynecologists. 
However, data on objective values is not presented, and  
the individuals included considered the outcomes accord-
ing to what they considered normal in their prior daily 
lives. Second, the design of the survey did not include 
questions regarding symptomatology prior to COVID-19 

vaccination, or whether the patient had COVID-19 disease 
and its severity, but again, the individuals compared the 
outcomes according to their prior cycles. Third, as expected, 
cases and controls showed significant differences in terms 
of smoking, parity, use of hormonal therapy, and the num-
ber of vaccine doses received (two or three), and this may 
contribute to a selection bias. Nevertheless, these issues 
have been clarified with a multivariate subanalysis inte-
grating all these variables. A possible explanation for this 
may be the increased anxiety and stress reported by endo-
metriosis patients during the COVID-19 pandemic.35 
Furthermore, smoking has been suggested as a contributor 
to the severity of chronic pelvic pain in patients with endo-
metriosis.37,38 Fourth, some clinical information or detailed 
symptoms were not included in the questionnaire to avoid 
lengthening the time to fill it out and lead to improper com-
pletion which may bias the results. Fifth, more than 30% of 
patients invited to participate in the study did not fulfill the 
questionnaire and, thus, we did not have basic data on these 
women to be included in the analysis. Finally, although the 
results showed a trend toward a decrease in menstrual-
related symptomology, our data did not include enough 
subsequent cycles to investigate this issue, and this should 
be considered in further research.

Although COVID-19 vaccination-related menstrual 
changes are reported as being temporary, it is important to 
gain knowledge about vaccines and further irregular men-
strual cycles. Having clear and reliable information on 
irregular menstrual cycles is very important to plan in 
advance for potential risks, discomfort, and particularly for 
women trying to achieve or avoid pregnancy. Furthermore, 
this is especially important in women with underlying 
pathologies such as endometriosis, given that patients with 
symptomatic endometriosis have higher levels of stress, 
somatization, and fatigue in daily life, and more commonly 
suffer from depressive and anxiety disorders.39

Conclusions

Women with endometriosis immunized with mRNA-based 
SARS-CoV-2 vaccines do not present worsened or new 
menstrual-associated symptoms in the first and second 
menstrual cycle after complete vaccination compared with 
women without endometriosis.

Hormonal therapy shows a protective effect against 
vaccination-induced menstrual abnormalities in women 
with endometriosis.
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