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Abstract

Purpose As the use of the messenger RNA (mMRNA) BNT162b2 (Pfizer-BioNTech) Coronavirus disease 2019 vaccine has
grown, reports on menstrual changes have arisen. We aimed to examine menstrual bleeding patterns and endometriosis-
associated symptoms after receiving the mRNA BNT162b2 SARS-CoV-2 vaccine in women with endometriosis, as compared
to the control group.

Methods This is a questionnaire-based cross-sectional study including a total of 174 women. The study group included 86
women with a confirmed diagnosis of endometriosis and the control group included 88 women with no diagnosis or suspected
diagnosis of endometriosis. Each woman completed a questionnaire on menstrual bleeding patterns and endometriosis-asso-
ciated symptoms before and after receiving two doses of the BNT162b2 vaccine. Primary outcomes were changes in amount
or length of menstrual bleeding, rates of intermenstrual bleeding and worsening in dysmenorrhea in the endometriosis patient
group, as compared to the control group. Secondary outcomes included changes in all endometriosis-associated symptoms.
Results In our cohort, women with endometriosis were more likely to experience changes in bleeding patterns (women with
endometriosis: 39.5%, control group: 31.0%, p=0.02), and a significant worsening in endometriosis-associated symptoms
with an almost 4.3-fold worsening in dysmenorrhea [95% CI 1.9-9.9, p <0.01] and 5.5-fold odds for any worsening in
symptoms in endometriosis patients, as compared to the control group [95% CI12.7-11.1, p<0.01].

Conclusion In our cohort, endometriosis was shown to be a significant risk factor for worsening of menstrual symptoms,
after receiving the SARS-CoV-2 BNT162b2 mRNA vaccine. Further research is needed to confirm these findings.
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Introduction
What does this study add to the clinical work

With the wide use of the messenger RNA SARS- In an effort to halt the spread of the severe acute respira-

CoV-2 BNT162b2 vaccine, we believe it is impor-
tant to research and understand any possible adverse
effects. In our cohort, a previous diagnosis of endo-
metriosis was shown to be a significant risk factor
to worsening of menstrual symptoms, after receiv-
ing the vaccine. This knowledge may aid clinicians
and patients and calls for further research to further
characterize the groups who may suffer from men-
strual changes following the vaccine and on possi-
ble ways to attenuate any possible negative effect of
the vaccine which is necessary for public health.
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tory syndrome coronavirus-2 (SARS-CoV-2) pandemic,
there has been a wide use of the messenger RNA (mRNA)
BNT162b2 (Pfizer-BioNTech) Coronavirus disease 2019
(COVID-19) vaccine worldwide. Indeed, pivotal clinical
trials have shown that the mRNA vaccine is effective in
preventing symptomatic and asymptomatic SARS-CoV-2
infections [1].

Endometriosis is a major cause of pelvic pain and infer-
tility and affects approximately 10% of reproductive age
women [2]. Endometriosis is characterized by ectopic
endometrial tissue outside the uterus and is associated
with pain symptoms, especially during menses, and with
higher rates of irregular bleeding and infertility [3, 4].
While a definitive diagnosis of endometriosis can be made
only by means of surgery, deep lesions and endometriomas
could also be detected with magnetic resonance imaging
(MRI) or with an ultrasound scan [2].
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Following wide usage of the vaccine, menstrual cycle
changes attributed to vaccination have been reported [5]
and these reports became an item of interest of health
organizations and clinicians around the world [6]. Of
note, in some studies menstrual changes were very mini-
mal [7]. In addition to these reports, clinicians taking care
of women with endometriosis have anecdotally reported
worsening of endometriosis symptoms after vaccination.

Hence, we aimed to examine whether the mRNA
BNT162b2 (Pfizer-BioNTech) SARS-CoV-2 vaccine
affects the menstrual bleeding pattern and symptoms of
women with endometriosis.

Materials and methods
Study design

This is a questionnaire-based cross-sectional study, car-
ried out at a tertiary medical center between July 2021 and
November 2021. Included were women aged 18—45 years
who received at least two doses of the BNT162b2 mRNA
SARS-CoV-2 vaccine (Pfizer-BioNTech) with a mean of
29.8 +43.2 days between the two doses. The study group
included women with a definitive diagnosis of endometrio-
sis who were recruited through records of our hospital’s
Endometriosis Clinic. We approached patients consecu-
tively, from September 2018 onward. A definitive endo-
metriosis diagnosis was defined by laparoscopic confirma-
tion of endometriosis or by deep lesions or endometriomas
diagnosed by an endometriosis ultrasound specialist, no
surgeries were performed during the time of the study.
The control group included women without a diagnosis of
endometriosis and who were never evaluated for the pres-
ence of endometriosis. To avoid selection bias in which
women with symptoms would be more likely to participate
in the survey, the control group was mostly comprised of
medical staff (nurses, doctors, and medical students). We
avoided publication of the study through social networks.
Excluded from the study were women who had been pre-
viously diagnosed with a COVID-19 infection. We also
excluded patients with other gynecological or immuno-
logical disorders and pregnant and lactating women.

The study was approved by our hospital’s Research and
ethics committee. All participants gave their consent to par-
ticipate in the study.

Interventions
All women completed a survey including the following: (1)
demographics and general medical and obstetric and gyneco-

logical history; (2) menstrual and non-menstrual endome-
triosis-associated pain symptoms including: dysmenorrhea,
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dyspareunia, dyschezia, dysuria, abdominal pain between
periods, chronic pelvic pain and back pain. All symptoms
were assessed with a Numeric Rating Scale (NRS) in a
scale of 0-3 (0 =no pain, 1 =mild pain, 2=moderate pain,
3 =severe pain) [8]; (3) other endometriosis-associated
symptoms (EAS) including urinary symptoms, abdominal
bloating, diarrhea, nausea and vomiting, assessed also with a
NRS; and (4) menstrual bleeding pattern, including amount
of bleeding and length of period and any irregular bleeding
pre or post vaccination.

Of note, to avoid recall bias, two types of questions were
asked: (1) “was there an improvement, worsening or no
change” in the specific symptom; (2) assessment by NRS of
each pain symptom. In cases in which the 2 questions contra-
dicted each other, the patient was excluded from the analysis
for the specific pain symptom. All reports were retrospective
and referred to the above symptoms in three specific time
spans- before receiving the first dose, between the first and
second doses and in the 3—6 months following the second
dose of the SARS-CoV-2mRNA vaccine.

We also collected details on endometriosis stage and type
of disease (superficial, deep, ovarian) from the patients’
medical files.

Outcomes

Primary outcomes were: (1) changes in bleeding pattern dur-
ing menstruation (changes in amount or flow of bleeding)
and change in length of menstrual bleeding (number of total
bleeding days); (2) intermenstrual bleeding; (3) worsening
in dysmenorrhea.

Secondary outcomes included all other EAS.

Statistical analysis

Based on a power level of 80% and a 2-tailed P <0.05 and
on the assumption that a 20% absolute difference between
women with endometriosis and the control group would be
clinically significant, the required sample size of each group
to perform a fully powered study was calculated to be 62 in
each group. We however aimed for 85 eligible women in
each group.

Baseline characteristics were first compared between
women with and without endometriosis with chi-square and
t test, as appropriate. Rates of change in bleeding pattern
and worsening of dysmenorrhea were compared between
groups. Worsening dysmenorrhea was defined as a positive
answer to the question: “Has your menstrual pain got worse
after the vaccine” and worsening or no change in the NRS.
Change in bleeding pattern was defined as change in length
of menstrual cycle or change in the amount of bleeding.

EAS were then compared between the study groups with
the Wilcoxon-Rank test.
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Table 1 Baseline characteristics of study participants

Women with endometriosis Control group (N=88) p-value
(N=286)
Age (years) mean (SD) 29.95 (5.4) 27.96 (4.2) 0.07
Body mass index mean (SD) 24.6 (15.6) 23.1(4.4) 0.39
Parity N (%)
0 63 (73.3) 77 (87.5) 0.051
1 11 (12.8) 4.(4.5)
>2 12 (14) 7 (8.0)
Comorbidities N (%)
None 69 (80.0) 81 (92.0) 0.053
Mood disorders 3(3.4) 0(0.0)
Gastrointestinal 6(6.9) 2(2.3)
Other 8(9.3) 5(5.7)
Hormonal treatment N (%)
None 39 (45.3) 54 (61.3) 0.048
Estrogen-progesterone combined medications 23 (26.7) 28 (31.8)
Dienogest 10 (11.6) 0(0)
Gonadotropin releasing hormone agonist/antagonist 3(3.5) 0(0)
Levonorgestrel-releasing intrauterine system 11 (12.8) 6 (6.8)
History of infertility N (%) 36 (41.9) 2(2.3) <0.01

We then created the following composite variables: (1)
urinary symptoms including dysuria and Urinary Tract
Infection (UTI) symptoms; (2) gastrointestinal symptoms
including dyschezia, abdominal bloating, diarrhea, nausea
and vomiting; and (3) any symptom. Binary variables of
worsening symptoms following the vaccine (worsening
symptoms/ non-worsening symptoms) were then created
for each pain symptoms and for each composite variable.
Rates of symptoms worsening were first compared through
Chi-Square test. We then carried out a logistic regression
and calculated the adjusted odds ratios (aOR) and 95% Con-
fidence Interval (95%CI) for each pain symptom and com-
posite variable. A linear regression was also performed to
assess continuously the change in symptoms following the
vaccine. All regression models included in addition to pres-
ence or absence of endometriosis the following covariates:
Body Mass Index (BMI), age, background disease, hormo-
nal treatment and parity. The statistical software package
SPSS 25.0 (SPSS Inc., Chicago, IL, USA) was used for all
data analyses. A p-value <0.05 was considered statistically
significant.

Results

Recruited were 100 patients in each group. Fourteen patients
from the study group, and 12 from the control group have
not completed the questionnaire and were excluded. Thus,
the final cohort included 174 participants. Of them, 49.4%

(n=86) had a definitive diagnosis of endometriosis, and
50.6% (n=388) had not suffered from endometriosis and were
never evaluated for the presence of endometriosis and com-
prised the control group. Baseline characteristics of study
participants are presented in Table 1.

Age and BMI did not differ between the two groups.
Women with endometriosis were more likely to suffer from
comorbidities such as mood disorders and gastrointestinal
diseases. More women with endometriosis used hormonal
treatments, as compared to the control group.

Primary outcomes

Figure 1 depicts the study primary outcomes: in our cohort,
31% (n=>54) of women reported a change in their menstrual
bleeding pattern following the vaccine. This change was
more common in women with endometriosis, as compared
to the control group (39 vs. 22.7%, p=0.02). A total of 45
(26.5%) women experienced worsening of dysmenorrhea,
with a higher percentage of worsening in the endometriosis
group (38.6 vs. 14.9% in the control group, p <0.01).

Of all women, 32.2% (n=56) reported intermenstrual
bleeding after receiving the vaccine. Of them, 19.0% (n=33)
reported intermenstrual bleeding after receiving the first
dose and 27.6% (n=48) after the second dose. There was
no significant difference in reported cases of intermenstrual
bleeding between the study and control groups (37.2 vs.
27.3% respectively, p=0.16).
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Fig. 1 Rates of menstrual 45.00%
changes following the mRNA
BNT162b2 vaccine*. Inter-
menstrual bleeding, P=0.16;
changes in amount of menstrual
bleeding, P =0.02; worsen-

ing dysmenorrhea, P <0.01.
*3—6 months after receiving at
least two vaccine doses

40.00% 37.2%

35.00% 32.2%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%

0.00%

Intermenstrual bleeding

Secondary outcomes

Table 2 presents the p-value of the change in a wide range of
EAS before and after the vaccination in both groups (accord-
ing to the NRS). We found that women with endometriosis
experienced significant worsening in dysuria (p =0.04),
abdominal pain between periods (p=0.03) and abdominal
bloating (p=0.01) after receiving the vaccine. Improvement
in back pain during period was found in women without
endometriosis (p =0.02) after receiving the vaccine.

A comparison of rates of worsening of our compos-
ite outcomes and of other major pain symptoms between
women with and without endometriosis is shown in Fig. 2.
Women with endometriosis were more likely to experience
worsening in gastrointestinal symptoms (41.9 vs 12.5%,
p <0.01) and worsening of urinary symptoms (32.6 vs.
4.5%, p<0.01). Any worsening following the vaccine was
demonstrated in 45.4% (n="79) of the entire cohort and in
65.1 and 26.1% in the study and control groups, respectively
(P>0.01).

Of the women with endometriosis, 50% (n=43) had deep
endometriosis, 53.5% (n=46) had ovarian involvement and
33.7% (n=26) had superficial disease only. No difference
was observed in any worsening between these 3 groups
(74.4, 50.0 and 58.6% for women with deep, ovarian and
superficial endometriosis, respectively, p=0.17). No differ-
ence between groups was observed also for the specific pain
symptoms.

Regression analysis

Table 3 shows a multivariable logistic regression of rates of
worsening in EAS. The adjusted odds for worsening dys-
menorrhea were 4.3-fold higher for patients with endome-
triosis, as compared to the control group. the same trend
was seen in worsening in urinary symptoms, GI symptoms,
abdominal pain between periods, chronic pelvic pain and
back pain with adjusted odds of 12.4, 5.2, 4.9, 8.0, 7.4 in
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27.3%
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39.5%
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Changes in amount of menstrual
bleeding

Dysmenorrhea worsening

m All  mEndometriosis Control group

Table2 Reported changes in endometriosis-associated symptoms
before and after receiving the mRNA BNT162b2 vaccine

Women with endome- Control group
triosis

Dyspareunia 0.54% 0.34%
Dysuria 0.04% 0.65%
UTI like symptoms 0.55% 1.00%
Dyschezia 0.08* 0.41*
Abdominal pain between 0.03% 0.18%
periods
Chronic pelvic pain 0.10* 1.00
Back pain 0.59* 0.02*
Abdominal bloating 0.01% 0.06*
Diarrhea 0.83* 0.75%
Nausea/vomiting 0.08% 0.78*

UTI urinary tract infection

4P-value of the difference between before and after receiving at least
2 doses of vaccination (Wilcoxon-Rank test)

women with endometriosis as compared to the control
group. When we examined the composite outcome of wors-
ening in any symptom, we showed 5.5-fold increased odds
in women with endometriosis.

We have also carried out a linear regression assessing the
change in each endometriosis-associated symptom as a con-
tinuous variable with the same confounders. This analysis
yielded similar results with endometriosis being a risk factor
for worsening of all symptoms.

Discussion

In this study we have shown that in our cohort, women
with endometriosis were more likely to experience men-
strual changes after completing the two-dose series of the
BNT162b2 SARS-CoV-2 mRNA vaccine. Changes included
change in bleeding pattern and a significant worsening in
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Fig.2 Worsening in endometri- 70.00%
osis-associated symptoms fol-
lowing the mRNA BNT162b2
vaccine***, *p-value for
dyspareunia=0.04, p-value
for all other domains <0.01.
**Composite outcomes.
*#%3-6 months after receiving
at least two vaccine doses

60.00%
50.00%
40.00%
30.00%

20.00%
11.6%

3.4% - 2.3%
[ | —

Dyspareunia

10.00%

0.00%
Back pain

12.8%

65.1%

41.9%

32.6%
26.1%

24.4%
19.8%

12.5%

3.4% >7% 4.5%
Pelvic pain Abdominal pain Urinary Gastrointestinal Any worsening**
between periods symptoms** symptoms **

m Control group  ® Endometriosis

Table 3 The risk of worsening in endometriosis-associated symptoms after receiving the mRNA BNT162b2 vaccine—a multivariable logistic

regression®
Dysmenor- Dyspareunia  Urinary tract ~ Gastro- Abdominal Pelvic pain Back pain Any
rhea symptoms® intestinal pain between worsening®
symptoms® periods
Presence of endometriosis
a0* (CI 43(1.9-99) 3.1(0.8-12.3) 12.4 (3.9- 52(2.3-11.8) 49(1.7-142) 8.0(2.1-29.8) 7.4(1.5-37.0) 5.5(2.7-11.1)
95%) 38.9)
p-value <0.01 0.11 <0.01 <0.01 <0.01 <0.01 0.01 <0.01

#Adjusted for: age, body mass index, background disease, hormonal treatment and parity

SComposite outcomes

endometriosis-associated symptoms with a 4.3-fold wors-
ening in dysmenorrhea and 5.5-fold risk for any worsening
in symptoms in endometriosis patients, as compared to the
control group.

To the best of our knowledge, there are no previous stud-
ies who reported specifically on the impact of the vaccine
on EAS. However, recent studies have shown changes in
menstrual patterns in the general population after COVID-19
infection and after receiving the vaccine. A recent study by
Li et al., demonstrated changes in the menstrual cycle pat-
tern of reproductive-aged women with a COVID-19 infec-
tion, including changes in amount of bleeding, length of
period and longer menstrual cycle, with a positive associa-
tion between disease severity and menstrual changes [9].
A recent study on women with endometriosis showed that
women with endometriosis are not more susceptible to the
COVID-19 infection but the manifestations are different
with more likelihood to suffer from rare symptoms [10].

Previous studies have shown contradicting evidence on
the effect of the SARS-CoV-2 mRNA vaccine on menstrual
changes. While in a retrospective study by Male et al. no sig-
nificant changes were demonstrated [11], significant changes
were shown in two other studies. Lee et al. have shown rela-
tively high rates of heavier bleeding and of breakthrough

bleeding concluding that while not dangerous, changes to
menstrual bleeding are not uncommon [12]. Similarly, a
large study by Alvergne et al., demonstrated a 20% rate of
menstrual disturbance, ranging from menstrual bleeding ces-
sation to heavy menstrual bleeding [13]. Of note, previous
studies on vaccines for other viral diseases, such as Hepatitis
B virus also noted menstrual changes after receiving the
vaccine [14].

Suggested theories on the demonstrated association
between the mRNA BNT162b2 vaccine and worsening of
EAS may be related to the immunological and inflammatory
responses caused by the vaccine [5]. Recent studies have
speculated that immunologic factors influence the menstrual
cycle and cause changes in reproductive organs such as the
cervical mucus and the uterine cells [15], and therefore
could cause changes in the menstrual cycle.

Previous research on different types of mRNA vaccines
have shown that their mechanism of action includes an
inflammatory response and activation of the immune sys-
tem [16, 17]. Similarly, Ugur Sahin et al. and Bettini E et al.
[18, 19] have shown that the SARS-CoV-2 mRNA vaccine
instigates an immune response that could possibly affect the
hormonal and reproductive system.
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Endometriosis is associated with chronic inflammation
with the inflammatory response being a major contributor
to disease progress and development of ectopic lesions [4,
20, 21], as well as to pain symptoms and infertility [4, 21].
It may be possible that the inflammatory response of the
mRNA vaccine explains, at least in part, the worsening of
endometriosis symptoms.

Lending support to our finding of almost 40% of change
in the bleeding pattern amongst women with endometriosis,
a recent study [11] that examined the effect of the COVID-
19 mRNA vaccine on bleeding patterns in the general popu-
lation, reported similar rates of abnormal bleeding in a sub-
group of women with endometriosis.

While dysmenorrhea is the most common EAS [2-4],
gastrointestinal and urinary symptoms are major complaints
of endometriosis patients [22]. In our cohort, we found a
strong association between the mRNA BNT162b2 vac-
cine and worsening in these symptoms in the endometrio-
sis group with a 5.4-fold worsening in gastrointestinal and
11.3 in urinary symptoms, as compared to women without
endometriosis.

Whether the mechanism for the worsening in symptoms
is solely related to the inflammatory effect of the vaccine,
remains to be studied.

One of the major concerns is whether there is an associa-
tion between the reported menstrual changes and long-term
fertility. While this was yet to be investigated specifically in
endometriosis patients, previous studies have ruled out any
negative effect of the vaccine on female fertility [23, 24].
Moreover, Li K et al. showed in their study that menstrual
changes after SARS-CoV-2 infection were temporary and
that women who experienced menstrual changes returned to
their normal cycle within a few months [9]. It is thus likely
that the changes demonstrated in our and other studies fol-
lowing the vaccine would also be temporary. This should be
further evaluated in long-term studies.

Even though we found a correlation between the SARS-
CoV-2 mRNA vaccine and worsening in EAS it should be
emphasized that COVID-19 is an extremely contagious virus
that could lead to a wide range of severe symptoms [25]
and mortality even in healthy young people [26] and that
the vaccine is the one proven way to prevent morbidity and
mortality [1, 27].

Strengths and limitations

The main limitation of this study is its retrospective nature.
This carries an inherent selection bias due to voluntary
recruitment of participants. To address this limitation, we
recruited patients from our endometriosis clinic and from
the hospital’s staff and avoided publication of our survey
through social networks. Possible recall bias is another
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limitation of this study. However, this bias may be attenu-
ated by asking on a wide range of time rather than a specific
month.

While the control group included only women who were
never considered or evaluated for endometriosis, we did not
convey a symptom specific survey for this group, nor did this
group undergo dedicated imaging or laparoscopy. Therefore,
we cannot exclude the possibility that some of the women
from the control group also had endometriosis. Also, we did
not collect information about changes in hormonal therapy
in the time span of the survey.

We have not formally documented reasons for exclusion
of patients and recognize this as a limitation of the study.
Although we met our sample size calculation, our sample
size was moderate in size. Therefore, larger studies are
needed to confirm our findings.

To assess the effect of the vaccine on patients with endo-
metriosis, we avoided recruitment of patients with suspected
of clinically diagnosed endometriosis and rather included
only women with a definitive diagnosis of endometriosis
and without other gynecological conditions that may affect
menstruation. While this is one of the strengths of the study,
it should be noted that in addition to the possible vaccination
effect, the natural history of the disease itself may also con-
tribute to the worsening of symptoms in the endometriosis
group, as compared to the control group.

This is one of the first studies assessing the effect of the
Covid-19 vaccine on menstrual changes. We focused specifi-
cally on patients with endometriosis and gave attention to a
wide range of symptoms related to endometriosis. However,
as some of these symptoms affect only a portion of endometri-
osis patients, larger studies are needed to confirm our findings.

Conclusions

In our cohort, endometriosis was shown to be a signifi-
cant risk factor to worsening of menstrual symptoms, after
receiving the SARS-CoV-2 mRNA vaccine. More research
is needed to further characterize the groups who may suf-
fer from menstrual changes following the vaccine and on
possible ways to attenuate any possible negative effect of
the vaccine which is necessary for public health.
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