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Abstract

Background: Changes in menstrual bleeding in the context of hormonal changes may explain why reports on this
phenomenon were published globally during the COVID-19 vaccination period. This study was designed to
investigate the relationship between the injection of COVID-19 vaccines, abnormal uterine bleeding (AUB), and
hormonal disorders in women of reproductive age who were referred to Sayad Shirazi Hospital in Gorgan (Iran) in
2023.

Methods: This cross-sectional study was conducted on patients referred to the Gynecology Center of Sayad Shirazi
Hospital (Gorgan). The census method was used for collecting data, and the data of 114 women of reproductive age
information who had received at least 1 dose of the COVID-19 vaccine were collected by a questionnaire and
analysis of requested tests and their registration and analyzed in SPSS v. 16. Chi-square, independent t-test, and
analysis of variance were used, and the significance level was <0.05.

Results: In this study, 114 women with an average age of 41.12 years met the inclusion criteria; 27 women had
previous abnormal bleeding patterns, which had a clear change in the bleeding process, and the rest had a regular
cycle with AUB. Three types of vaccines were used by the women; AstraZeneca had the most side effects, followed
by Sinopharm. The participants showed abnormal bleeding during the first year, although in most women, it had
started in the first 6 months. COVID-19 vaccination showed a significant relationship with the change in the
bleeding process (P=049). Coagulation disorders and partial thromboplastin time (PTT) of more than 35 did not
show a significant relationship between disorders, specific hormones, and AUB (P=0.269). However, the presence of
hormonal disorders with AUB, despite increased PTT, had a significant relationship with AUB (P=0.011).

Conclusion: The results indicated a significant relationship between the injection of vaccines and the occurrence of
AUB regardless of hormonal disorders and coagulation disorders, which were more likely to occur in a wider time
frame (6 months or more). The results also demonstrated that these side effects were expected among people who
receive the vaccine; for health care workers, on the other hand, trying to correct and prevent more side effects.
Although different types of vaccines can cause different effects, their long-term effects should be considered,
especially in women with the possibility of hormonal changes and abnormal bleeding, and the use of vaccines with

Article History

Received: 30 July 2023

Received in revised form: 21 September 2023
Accepted: 27 September 2023

Published online: 17 February 2024

DOI: 10.29252/JCBR.7.4.5

Keywords

Metrorrhagia

COVID-19 vaccines

Sexual dysfunctions, Psychological
Reproductive history

Hormone dysfunctions

Article Type: Original Article

fewer complications is recommended.

Highlights
What is current knowledge?

The COVID-19 pandemic has led to the development and distribution of
vaccines worldwide. While the vaccines have been proven to be effective in
preventing severe illness and death, there have been concerns about their
potential side effects. One area of concern is the impact of the vaccines on
menstrual cycles and hormonal changes. Current knowledge suggests that
COVID-19 vaccines may cause temporary changes in menstrual cycles, such
as irregular bleeding or heavier menstruation. However, there is limited
research on the long-term effects of vaccines on reproductive health.

What is new here?

Our study adds to the current knowledge by showing a significant
relationship between the injection of COVID-19 vaccines and the
occurrence of AUB. This finding highlights the need for further research on
the potential impact of COVID-19 vaccines on reproductive health and the
importance of monitoring and addressing adverse effects. As more
individuals receive these vaccines, it becomes crucial to continue studying
their effects to ensure their safety and effectiveness for all.

Introduction

Since the coronavirus disease 2019 (COVID-19) was first observed in 2019 in
Wuhan, China (1), many studies have been conducted on the coronavirus
infection and its complications. Severe complications such as thrombotic
complications, cardiac complications, acute kidney failure, gastrointestinal

symptoms, damage to liver cells, hyperglycemia, diabetic ketoacidosis,
neurological diseases, eye symptoms, skin complications, and alopecia have
been recorded after contracting the virus (2 and 3, 4 and 6). In many patients,
multisystem complications, such as cardiovascular and digestive problems,
have also been reported (5). Since the beginning of vaccination in early
December 2020 (7), there have been various reports of menstrual changes (13).
Following this pandemic, most countries, including Iran, started injecting
vaccines (9). These vaccines are based on different bases, such as messenger
ribonucleic acid (mRNA) (Pfizer and Moderna), the virus vector (AstraZeneca,
Sputnik), or a weakened or killed virus (Sinopharm, COVIran Barekat). Along
with all their advantages, in a percentage of people, these vaccines caused
various side effects, such as headaches, fatigue, myalgia, fever,
thrombocytopenia, and cerebral venous sinus thrombosis (CVST). These
symptoms might appear immediately after vaccination and resolve in a short
time or appear long after the injection of the vaccine (10, 11, 18, 12). In some
studies, up to 50-60% of women infected with COVID-19 during the first round
of vaccination and 60-70% in the second round experience menstrual changes
regardless of the type of vaccine and the menstrual cycle phase they were in;
these changes included polymenorrhea and oligomenorrhea, hypermenorrhea
and hypomenorrhea, and abnormal uterine bleeding (AUB) (8,13). Moreover,
health centers have reported an increase in the number of clients due to
menstrual changes and AUB based on the relationship between the vaccine and
menstrual changes (13, 14). Abnormal uterine bleeding is one of the most
common complaints of clients to gynecologists. It is defined based on changes
in the volume, frequency, and duration of bleeding (17 and 19). In the past, the
definition of AUB included a wide range of symptoms of different etiologies,
but in 2011, the classification of the International Federation Of Gynecology
and Obstetrics (FIGO), i.e., PALM-COEIN (polyp, adenomyosis, leiomyoma,
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malignancy, and hyperplasia, coagulopathy, ovulatory dysfunction, endometrial,
iatrogenic, and not yet classified) has been introduced to determine the etiology
of AUB (Pregnancy-related bleeding is not included in this definition) (15,16).
Different types of AUB, which are divided based on etiology, can have specific
and nonspecific signs and symptoms. For example, AUB-O, which leads to a
chronic decrease in ovulation and progesterone, according to the etiology and
the hormonal disorder responsible for the lack of ovulation, can lead to
unpredictable, heavy, or prolonged bleeding (17). Although the studies point to
the possibility of changes in the pattern of abnormal monthly bleeding, so far,
the background of these changes and the possibility of hormonal changes have
not been discussed. Therefore, this study aimed to find the relationship between
COVID-19 vaccination and hormonal disorders and the relationship between
these disorders and the prevalence of AUB in women of reproductive age.

Methods

This cross-sectional study was conducted on 114 patients referred to the
Gynecology Center of Sayad Shirazi Hospital, Gorgan (Iran), from March to
May 2023. The information of the patients was collected by the doctors and
assistants present in the clinics and reported. The sampling method was a
simple census, and all the eligible patients were included.

Inclusion criteria:

v/ Patients who reached menarche and did not have menopausal symptoms
(no menstruation for 12 consecutive months) and were 9 to 65 years old

v" Women who received at least 1 dose of a COVID-19 vaccine

v" Women who had AUB in the past 12 months and a change in bleeding
pattern after vaccine injection (Due to the impact of other disorders,
including hormonal disorders, thyroid disorders, prolactin disorders,
obesity, and polycystic ovary syndrome, the use of drugs, especially
contraceptive methods, the patients would be included if there was a
change in the bleeding process (blood volume, length of menstruation,
frequency of menstruation) and if the client had clearly noticed the
change.)

v" Women who were willing to cooperate

Exclusion criteria:

e  Unwillingness to participation

e Incomplete information

e Previous history of AUB within 12 months before the first dose of the
COVID-19 vaccine

e Having an ultrasound justifying the symptoms in the last 12 months

e Pregnancy

The doctor first recorded the demographic data (age, marital status, number of
children) and took a complete history of the patients in terms of underlying
diseases, hormone therapy, the use of contraceptive methods and their type, the
first day of the menstrual cycle, menstruation status before and after each
vaccine injection, and the history of COVID-19 infection.

Symptoms of infection with COVID-19, date of infection, duration of
infection, severity of the disease in terms of symptoms such as fever and chills,
cough, shortness of breath, hospitalization, length of hospitalization, and the
need to use a ventilator were also recorded.

The vaccination history of the patients was checked, which included the
type of vaccine and the date of the first and second vaccine injections.

The side effects of vaccine injection included headache, fatigue, muscle
pain, fever and chills, lethargy, thrombocytopenia, and CVST. The time when
these side effects occurred after the injection was also recorded.

Menstrual disorders following the injection of the vaccine were
investigated, e.g., the length of the menses, changes compared to the previous
menstruations, including the volume, length, and frequency of bleeding and
spotting (number in months) during the period, and how long after the injection
these symptoms appeared and how long they lasted.

The hormonal profiles of the patients included:

1. Human chorionic gonadotropin (HCG)

2. Follicle-stimulating hormone (FSH), which is checked during the follicular
phase of the menstrual cycle

3. Thyroid-stimulating hormone (TSH)

4. Prolactin

5. Estradiol

Due to the connection between COVID-19 vaccination and blood disorders, a
complete blood cell count (CBC) was also requested. In addition to the
aforementioned tests, ultrasound and B-Hcg (beta-human chorionic
gonadotropin) serum titer (performed in patients without fasting and upon
arrival with the blood test), FSH (checked during the follicular phase of the
menstrual cycle), TSH, prolactin, and estradiol were requested during the
follow-up to find out the cause of AUB and check for the presence of
underlying pathology.

The recorded data were analyzed in SPSS vs. 16 (SPSS Inc., Chicago, IL,
USA), and the possible relationships between the data, complications, hormonal
profiles, COVID-19, and the vaccines used were investigated.
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The FIGO classification was used in this study to describe AUB (15). Due
to the general inconsistency in the nomenclature used to describe AUB and the
classification for AUB etiology, this classification was proposed to consider
PALM-COEIN (polyp, adenomyosis, leiomyoma, malignancy, and hyperplasia,
coagulopathy, ovulatory dysfunction, endometrial, iatrogenic, and not yet
classified). The classification was approved by the FIGO. In this classification,
a checklist including the following items is used to describe AUB:

1. Frequency (24 to 38 days is normal.)

2. Length of bleeding (up to 8 days is normal.)

3. Bleeding regularity (The shortest to the longest period should be at least 9
days apart to consider it a regular cycle.)

4. Bleeding volume

Limitations of this study:

1. Patients' difficulty in accurately remembering their complications

2. Simultaneous infection with COVID-19 and vaccine injection

3. Visiting patients during menstruation

4. Different doctors visit and evaluate the patients

5. Reasons for hormonal disorders except for vaccination and coincidences

The data were analyzed in SPSS v. 16 (SPSS Inc., Chicago, IL, USA) by the
chi-square, independent #-test, and analysis of variance (ANOVA). The chi-
square test was used for qualitative data, and the two other tests were used for
examining the associations between quantitative and qualitative data. The
significance level of the tests was considered 0.05 in this study.

The data were collected after obtaining the necessary permission from the
Research Center and Research Committee of Golestan University of Medical
Sciences (IR.GOUMS.REC.1402.004).

During this study, all the data obtained were without personal identity
information. After we obtained the participants' verbal consent, we recorded
their information, and if a referent declined participation, we would not fill out
the form. The tests that were performed for the patients were routine tests
requested to follow up on AUB, and no additional tests were requested for this
study. The information is kept with the doctor and will only be used for this
study.

Results

A total of 114 people were included through a simple census with defined
criteria. The participants had an average age of 41.12 + 7.035, with a minimum
of 23 years and a maximum of 65 years. (Figure 1).
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Figure 1. Distribution of age groups

Among the 114 participants, 27 (23.7%) reported AUB in the 12 months before
the injection of the first dose of the vaccine, although these people had obvious
changes in the pattern of uterine bleeding.

Moreover, 36 women (31.6%) did not have any underlying disease, while
diabetes (18.42%), high blood pressure (25.43%), and hypothyroidism
(17.54%) had higher percentages among others (Table 1).

One woman (0.8%) was undergoing hormonal treatment with progesterone,
except for the use of hormones to prevent pregnancy. Examination of
contraceptive methods indicated the use of pills containing estrogen and
progesterone in 8 (7%) and pills with low-dose (LD) estrogen in 5.3% of the
women (Table 2).

Besides, 96 women (84.2%) mentioned a history of coronavirus infection,
of whom 59 people (61.45%) were confirmed by polymerase chain reaction
(PCR), and 3 (3.2% of the infected people) were confirmed by blood analysis
(Table 3).

There was 1 patient with a history of thrombocytopenia among the women
who reported a previous coronavirus infection. Three-quarters (75%) of the
women noticed a change in their bleeding status. The symptoms caused were
coughs (86.45%), sore throat (58.33%), and fever (53.12%) (Table 4).

Furthermore, 14 women (12.28% of all the women and 14.58% of those
with a history of COVID-19) were hospitalized due to COVID-19. None of
them needed mechanical ventilation, and the average length of hospitalization
days was 5 +1.748 days, with a minimum length of 2 days and a maximum
length of 7 days. Most people in this study had received more than one dose of
vaccine (48.24% had received two doses, and 42.1% had received three doses
of vaccine) (Table 5).
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In addition, 42 women (37.5%) had the same side effects after the first and
second vaccines (including 20 women (27.77% of those with complications)
who had the same complications after the first vaccine injection with the second
vaccine injection, Or they had shown same complications in addition to some
new complications in other injection (22 other people or 19.64% of people with
complications). Despite the significant relationship between the complications
created according to the chi-square test after the injection of the first and the
second vaccines, the number of findings was not enough to rely on the obtained
result (Table 6).

Table 1. Underlying diseases

Medical history Frequency* | Percentage*
Without any medical history 36 31.6
Diabetes 21 18.42
Hypertensi 29 2543
Cardiovascular disease 5 4.38
Obesity** 9 7.89
Respiratory di 3 2.6
Hepatic di Liver mass 1 0.8
Fatty liver 2 1.75
P Hypothyroidism 20 17.54
Thyroid discase Total Thyroidectomy 1 0.8
Breast lymph node dissection 1 0.8
H tological di Iron deficiency anemia 8 7.01
° Thalassemia minor 2 1.75
Psychiatric di - depression 1 0.8
Hemorrhoids 1 0.8
Peptic ulcers 1 0.8
Uterine fibroids 2 1.75
Lichen planus 1 0.8
Polycystic ovary syndrome 2 1.75
Hypcl“; id 3 2.6
Rheumatoid arthritis 1 0.8
Kidney stones and chronic kidney dysfunction (CKD) 1 0.8

* Some women suffered from several underlying diseases; the frequencies show the
number of diseases and the percentage of the total number of women.
**Qbesity is defined as a body mass index above 25.

Table 2. Contraception methods

Contraception methods Frequency Percentage

No contraception 37 3245

Natural contraception and condoms 36 31.57
Medroxyprogesterone acetate (DMPA) 5 4.4

Tubular ligation (TL) 20 17.54
Menopause 1 0.8
Pills containing estrogen and progesterone (OCP) 8 7.0
Low-dose (LD) estrogen pills 6 5.3
Husband's vasectomy 1 9

Total 114 100.0

Table 3. COVID-19 diagnostic method
Based on the symptoms
(by the doctor's clinical |Blood test (level of]
diagnosis or according | immunoglobulins)

to their own guess)

INot infected| PCR|

Previous |yeg 0 35 2 59| 96

COVID-19
infection | No 16 1 1 0 18
Total 16 36 3 59 114

COVID-19: Coronavirus disease 2019; PCR: Polymerase chain reaction

Table 4. Symptoms during COVID-19 infection (frequencies)

Symptoms during COVID-19 infection | Frequency | Percentage of people with a
history of infection
Fever 51 53.12
Shivering 38 39.58
Cough 83 86.45
Sore throat 56 58.33
Headache 30 31.25
Myalgia 42 43.37
Fatigue 33 3437
Shortness of breath 12 12.5
Anosmia 12 12.5
Anosmia 37 38.54
Ageusia 28 29.16
Nausea 36 37.5
Vomiting 32 33.33
Hair loss and alopecia 0 0
Thrombocytopenia 1 1.04
Change in menstruation 72 75

*All the patients infected with COVID-19 had more than 1 symptom at the time of
infection. The frequency of the total number of symptoms and percentage among
people with a history of COVID-19 were calculated.

**COVID-19: Coronavirus disease 2019

Table 5. Frequency of vaccine injections

The number of injected vaccines| Frequency | Percent [Cumulative percentage

1 11 9.6 9.6

2 55 48.24 579

3 48 42.1 100.0
Total 114 100.0

Table 6. Number and type of the injected vaccines

Type of the injected vaccines
NO. injection and . Iranian vaccines
incomplete Sinopharm| (COVIran Barckat) |AstraZenecal
information
2 R R R
The number 0
of injected L 1 4 6 0
vaccijnes** 2 0 40 Ed 5
3 0 43 17 7
Total*** 3 185 46 28

* This person received a dose of COVID-19 vaccine. She is included in the
incomplete information column since she did not have the vaccination card with her
and did not remember the type of vaccine. **The dose of the injected vaccines is
written per person; if they received even 1 dose of the vaccine, they would be
included. *** The total is written in terms of the total number of vaccines by 9
people who had received a total of 260 vaccines.

Abnormal uterine bleeding and changes in the normal menstrual cycle occurred
in most (n=60) participants (52.6%) during the first 6 months after the first
vaccine injection. However, 11.4% of the subjects had complications after this
time and during the first year, and 1 woman had uterine bleeding outside of
menstruation 3 days after injection (Figure 2).

Figure 2. AUB onset
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Figure 2. Abnormal uterine bleeding (AUB) onset time after vaccination

Nausea and vomiting occurred in 2 women after the injection of the first dose of
the vaccine. Fever occurred in 3 women after the first dose and in 1 woman
after the injection of the second dose of the vaccine. Dizziness occurred in 1
woman after the first dose of the vaccine, and 1 woman mentioned a sore throat
after the first dose. Drowsiness was reported by 1 woman after the first dose
and 2 women after the second dose. Coughs in 4 patients occurred after the first
dose and in 4 patients after the second dose. One person also mentioned early
AUB (bleeding out of the regular cycle in 3 days after vaccination) in the
second dose; she also had hair loss after the first dose. Moreover, 40 women did
not mention any complications either after the first or the second dose. The
other common complications were myalgia in 44 women after the second dose
and 41 women after the first dose, hair loss in 10 women after the first dose and
7 after the second dose, headache in 31 subjects after the first dose, and in 16
subjects after the second dose. Moreover, 52 women (45.6%) had increased
bleeding time, and 3 women (2.6%) had decreased bleeding time; 55 women
(48.2%) had increased bleeding volume (of whom 4 women (3.5%) had clot
discharge, and one woman (0.9%) only had clot discharge without any change
in the bleeding volume). Besides, 12 women (10.5%) reported decreased
bleeding volume. There were 47 women (41.2%) with an increased frequency
and 8 women (7%) with a decreased frequency of bleeding (Table 7).

As mentioned, 1 woman suffered from thrombocytopenia, which increased
the volume and frequency of bleeding, as expected. The change in the length,
volume, and frequency of bleeding was measured with a checklist and based on
the comparison of the individual with the previous trends of her menstruation. A
subject had a final diagnosis of HPV (human papillomavirus) and presented
with clinical symptoms of increased length of bleeding period and volume of
bleeding.

We took into account the patients' ultrasounds; if they did not explain the
symptoms, according to the chi-square test, the COVID-19 vaccination showed
a significant relationship with the change in the bleeding process (P=0.049,
df=1, value= 3.871). Nine women had associated hormonal disorders (4 had
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FSH above 12.4, 1 woman had TSH above 5, 1 woman had LH of 58, 3 had
hyperprolactinemia), and also 6 had coagulation disorders and PTT of more
than 35; there was no significant relationship between disorders with specific
hormones and AUB. However, the presence of hormonal disorders with the chi-
square test and the presence of AUB, despite increased PTT, had a significant
relationship with AUB (respectively: [P=0.269, df=2, value=2.625] and
[P=0.011 and df=1, value=6.474]).

Table 7. Abnormal uterine bleeding (AUB) types

Table 7- AUB types
Count
Change in the No 27
No duration of
. Increased| 6
bleeding
Change in the No 13
Change Increased duration of Increased| 8
No in the bleeding
bleeding|Clot excretion +| Change in the |Increased| 1
volume increased duration of
. Increased| 2
volume bleeding
Change in the |Decreased| 2
Decreased durathn of No 1
bleeding
Change in the |Increased| 1
No duration of
. Change bleeding No 4
lg:lizilélg Change in the |Increased| 19
4 N Y Increased duration of
(normal: 24 bleeding Decreased 1
to 38
038 days ) C_hange Clot excretion +| Change in the No 1
in the . X
Increased . increased duration of
bleeding ) leedi Increased| 2
volume volume bleeding
Change in the
Decreased duration of  |Increased| 6
bleeding
Change in the | Change in the
duration of duration of No 1
bleeding bleeding
Change in the No 1
Change Increased duration of
. . Increased| 5
Decreased . the bleeding
bleeding Change in the
volume Decreased duration of  |Increased| 2
bleeding

According to the independent r-test, age in this study had no significant
relationship with AUB (P=630., F=233.) A significant relationship between
AUB and underlying diseases (anemia, hypothyroidism, obesity, diabetes, and
hypertension) was observed in the chi-square test (P=088., df=1, value=2.908).
The history of COVID-19 infection with the development of AUB had a
significant relationship according to the chi-square test. Had used, it was not
enough to consider this relationship significant. Abnormal uterine bleeding
(AUB) had a significant relationship with the AstraZeneca vaccine, and then
Sinopharm, in the chi-square test, but this relationship was not observed with
COVlIran Barekat (P=612. in complications of first dose vaccine and 762. in
complications of second dose and AUB; P=380).
The relationship between the type of vaccines and all three indicators
(frequency, volume, and duration of bleeding) related to AUB was measured by
the chi-square test, and all three showed a significant relationship (P for
frequency = 0.13, P for duration = 453., and P for volume = 498.).

Discussion

Coronavirus, which caused a global epidemic 4 years ago, has been controlled
to a great extent with the discovery of COVID-19 vaccines. Now, it is no longer
a global problem, according to the World Health Organization. Some of these
vaccines, which have been produced in different types by many countries and
organizations, are out of order, while some have been effective. As expected,
side effects have been reported by researchers in different parts of the world
following the injection of COVID-19 vaccines.

Because the vaccines remain effective for a limited time, international
monitoring organizations suggest additional doses and boosters. However, our
country has not yet administered these vaccines to the public, unlike other
developed nations. Due to the lack of reported and confirmed research, the
production of Iranian COVID-19 vaccines can cause unexpected and
ambiguous side effects.

In the current study, we explored the relationship between AUB and
COVID-19 vaccines, which was significant. These relationships can be
examined from several points of view: new hormonal relationships, altered
relationships with blood indicators, problems for subsequent pregnancies,
associations with specific vaccine types, and alterations in the uterine bleeding
index.

Diabetes, hypothyroidism, high blood pressure, and lung diseases have
been part of the risk factors for COVID-19 in various studies. In this study,
there was a significant relationship between the complications and the presence
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of underlying diseases, and some underlying diseases were higher than expected
from the normal population without complications; still, the number of
available data is not sufficient to make a correct judgment. although it can be
considered effective in reducing the capacity of people to tolerate possible
complications caused by having underlying diseases. The average age of the
subjects in this study was 41.12 years, which was completely consistent with
the study by Asgari et al. (2021) in the same referral center (20).

Hormonal treatments, whether to prevent unwanted pregnancy or for other
therapeutic effects, can change the level of hormones and are, therefore, a
confounding factor for the identification of vaccines as an independent factor
that affects abnormal bleeding. Although this study did not examine a large
number of women under hormonal treatment, this factor is considered
influential (21).

Due to its independent effect on bleeding, as shown by FIGO's AUB
guideline in April 2020, COVID-19 infection was another factor that could have
distorted the results of COVID-19 vaccination; nationwide vaccination was
done during the pandemic and that receiving the vaccine was dependent on not
having related symptoms and without a valid diagnostic method. Because of the
sanctions on Iran and the fact that CT scans are more sensitive than PCR tests,
it is difficult to distinguish diseases like influenza or the common cold from
COVID-19 as they may have similar symptoms and require similar treatment.
However, due to the reliable identification of symptoms and the fear of visiting
hospitals or medical centers during the epidemic, as well as the preference for
home remedies and alternative treatments, fewer people have sought medical
help even if they are actually sick. Therefore, our study takes into account the
presence of certain COVID-19 symptoms as there is a possibility of people
being infected. Not needing to be hospitalized for more than 1 week and not
needing mechanical ventilation during hospitalization after being infected with
COVID-19 were the criteria for not severe infectious in people with a history so
that the confounding effect of this disease could be reduced. The occurrence of
complications after the injection of the second dose was very similar to the first
dose, which can indicate the uniqueness of people in contracting with new
medicines. The intervals of showing bleeding problems indicate long-term
complications, although it is recommended that more extensive studies be
conducted and more intervals be included to identify this relationship more
precisely.

Hair loss and alopecia were among the symptoms that were considered to
be related to sex hormones (22). Other studies expected a significant
relationship between this symptom and changes in the level of sex hormones.
Although paying attention to the point that the subjects present in the study met
the entering criteria, most of the subjects did not mention the onset of these
symptoms and visited later; and the level of hormones with a time difference
has been measured, this relationship was not significant. However, the
relationship between this symptom (alopecia) and the development of AUB was
significant, which can indicate the possibility of the relationship between these
two indicators, but requires more extensive studies.

Abnormal uterine bleeding is related to the level of hormones, coagulation
indicators, the health status of women, and underlying diseases. It is also
associated with social indicators, such as addiction, and various other factors
that are more difficult to evaluate, such as stress levels and neural conditions. It
affects people's mental status and even their nutritional status. The social stress
level is higher during pandemics. Considering the rumors and reports about
vaccines, the situation has been a little more complicated than expected.
Nevertheless, the relationship between the type of vaccines and each AUB
indicator has been significant, although this result still seems to have many
confounding indicators and requires more studies (23 and 24).

In general, the side effects of the AstraZeneca vaccine were reported the
most, followed by Sinopharm and, finally, Iranian vaccines. Still, the
effectiveness of these vaccines differs, and the number of data is not sufficient
to be able to make any conclusions about each vaccine. However, the injection
of vaccines has a significant relationship with AUB (except for the change in
each indicator because all three are significant). Besides, AUB has a significant
relationship with PTT and hormonal changes. Whether vaccines show a precise
relationship with hormonal changes or coagulation indices requires a different
type of study.

Conclusion

The evaluation of side effects of COVID-19 vaccines is crucial, particularly in
light of the recent stabilization of the pandemic. This assessment is linked to
enhancing the efficacy of prevention and treatment measures, as well as gaining
a deeper understanding of potential complications that may arise after
vaccination for healthcare workers. Abnormal uterine bleeding is associated
with many measurable indicators (hormonal levels, coagulation indicators, etc.),
but some other indicators are difficult to measure (nutrition, stress level, level
of fear of vaccines, etc.). It can indicate the general health of women in many
ways. Natural uterine bleeding affects not only women's health but also the
health of the future generations.

In our study, there was a significant relationship between the injection of
vaccines and the occurrence of AUB regardless of hormonal disorders and
coagulation disorders, which were more likely to occur in a wider time frame (6
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months or more). In this study, there is an anticipation of health care workers
being prepared to manage the side effects in individuals who have been
vaccinated. At the same time, efforts are being made to address and minimize
additional side effects. Although different types of vaccines can cause different
effects, the long-term effects of these vaccines should be considered, especially
in women with the possibility of hormonal changes and abnormal bleeding, and
the use of less complicated vaccines is recommended.
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