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ABSTRACT
Research question: Given gender-specific differences and ACE2 commonly expressed 
in the ovaries and uterus, it may be important to know which women are at greater risk 
of COVID-19 infection. Therefore, this study sought to determine which women are 
more affected by COVID-19 infection, especially in terms of gynecological pathologies. 
Design: This retrospective and descriptive study examined the effect and course of 
COVID-19 in terms of gynecological pathologies in a total of 380 women of reproductive 
age without systemic disease. General demographics, obstetric and gynecological 
conditions and parameters related to COVID-19 were evaluated. All parameters were 
compared for three groups defined on the basis of COVID-19 severity (mild, moderate 
and severe).
Results: A total of 380 women with a mean age of 35.39 ± 8.94 were included in 
the study. The mean Body Mass Index (BMI) of the women was 24.35 ± 4.53. The 
proportion of women with at least one pregnancy history was 69.2%. The mean 
gravidity of the women was 1.47 ± 1.34 and the parity was 1.16 ± 1.02. Of the 
women, 112 (29.5%) mild, 207 (54.5%) moderate and 61 (16.0%) severe cases of 
COVID-19 were seen. The mean age and median BMI of the women were similar in 
all three groups (p=0.163, p=0.127, respectively). Severe disease rates (29.5%) were 
significantly higher in women with 2 or more cases of COVID-19 than mild disease 
(14%) (p=0.018). Severe disease rates (57.4%) in women with at least one pregnancy 
history were statistically significantly lower than mild disease rates (78.6%) (p=0.010). 
The median parity number was significantly higher in the mild disease group than 
in the moderate disease group (p=0.021). The most common benign gynecological 
pathology in women was chronic urinary tract infection (13.2%). Other common 
pathologies were chronic vaginal infection (12.6%) and Polycystic Ovary Syndrome 
(PCOS) (11.6%). A history of chronic urinary tract infection was statistically significantly 
higher in the severe disease group (24.6%), mild (8.9%, p=0.015) and moderate 
(12.1%, p=0.024) disease groups. PCOS, endometriosis (6.3%), Abnormal Uterine 
Bleeding (AUB) (8.4%) and hormone therapy history (8.2%) were found to be higher 
in severe disease groups, although not statistically significant (p=0.596, p=0.074, 
p=0.305, p=0.059, respectively). The history of leiomyoma (7.1%) was higher in the 
mild and moderate disease groups than in the severe disease group, but it was not 
statistically significant (p=0.794). Benign gynecological operation history (31.3%) was 
significantly higher in mild (36.6%, p=0.007) and moderate (33.3%, p=0.007) disease 
groups than in the severe group (9, 14.8%). 
Conclusions: Certain obstetric and gynecological conditions are thought to affect 
COVID-19 susceptibility and severity in women without systemic disease.
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Introduction
Coronaviruses are a large family belonging to the 
Coronaviridae family known to cause respirato-
ry infections in humans and animals [1]. After the 
first pneumonia case was reported in Wuhan in 
December 2019, the virus, which had spread rap-
idly all over the world and had a high risk of death, 
was named Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARSCoV-2) or COVID-19 virus by 
the WHO. In many recent studies, the general ep-
idemiology of COVID-19 patients, as well as their 
clinical and laboratory features have been reported 
[2]. Globally, as of May 03, 2023, 765,222,932 con-
firmed cases of COVID-19 have been reported to the 
WHO, including 6,921,614 deaths [3].
For COVID-19, age, gender, metabolic, cardiovascu-
lar and endocrine diseases may be risk factors for 
more frequent and severe episodes of the disease. 
Many epidemiological studies have shown that age 
and gender are important prognostic factors for 
COVID-19 [4]. In many countries, men with labora-
tory-confirmed COVID-19 have been found to have 
higher rates of admission to intensive care units, 
serious sequelae, and even death than women. 
[5,6]. The greater susceptibility to severe COVID-19 
in men, regardless of age, has led to questions with 
regard to the potential effects of sex hormones on 
Angiotensin-Converting Enzyme 2 (ACE2) expres-
sion. Immunological and hormonal differences 
may explain this difference in sensitivity between 
the sexes. It is already known that the SARS-CoV-2 
Spike (S) glycoprotein must bind to the host recep-
tor ACE2 for viral entry. In addition, the host Trans-
membrane Protease Serine Protease 2 (TMPRSS2) 
has been shown to induce a conformational change 
that subsequently enables the fusion of viral and 
host cell membranes [7,8]. ACE2 and TMPRSS2 
may be key indicators of whether a particular cell 
type is susceptible to viral infection [9]. It has been 
shown that ACE2 has a dysmorphic sex pattern and 
increased kidney and lung ACE2 protein expression 
in male mice compared to that in females [10]. It 
has also been reported that TMPRSS2 protein ex-
pression is upregulated by androgens, as in ACE 2 
[11]. These findings may indicate that androgens 
increase COVID-19 susceptibility and severity in 
men. In addition, it has been shown that ACE2 is 
also expressed in stroma and granulosa cells in 
immature rat ovaries [12]. ACE2 has regulatory ef-
fects on follicular development, ovulation and lute-
al functions in the ovaries as well as on the uterine 
endometrial tissue [13,14]. This could mean that 
the ovaries and uterus may also be the target of 
SARS-CoV-2 and alter susceptibility to COVID-19 in 

some gynecological pathologies.
On the other hand, females generally develop higher 
immune responses than males. Attempts have been 
made to explain this via chromosomal and hormon-
al factors [15]. The powerful immune modulators 
of estradiol and possibly progesterone may protect 
women [16]. Estrogen receptors are expressed on 
most immune cells. The anti-inflammatory effects 
of estrogen have been demonstrated in most ex-
perimental human or rodent models [17,18]. Even 
in viral infections, it has been shown that estro-
gen prevents the cytokine storm in the lungs and 
protects them from fatal pneumonia [19]. Proges-
terone, another immunomodulatory hormone, has 
been shown in experimental studies to support the 
repair and rapid healing of tissue damage caused 
by viral effects, together with its anti-inflammatory 
properties [20].
Varying concentrations of sex steroids, which are 
potent immunomodulatory, in different gynecolog-
ical pathologies may affect the immune response 
and inflammatory outcomes. In addition, gyneco-
logical chronic inflammatory diseases in women 
may impair their immune response, making them 
more susceptible to COVID-19 disease and wors-
ening outcomes. Many studies have attempted to 
evaluate the effects of COVID-19 in terms of female 
fertility. As far as we know, there is no study in the 
literature evaluating the susceptibility and severity 
of COVID-19 in women in terms of many gynecolog-
ical conditions. The aim of this study is to evaluate 
the possible relationship between the frequency 
and severity of COVID-19 and gynecological diseas-
es or conditions that may cause hormonal changes 
in women, who have had COVID-19.

Materials and Methods 
Study design
This single-center, retrospective and descriptive 
study included women aged 18-49 years with con-
firmed COVID-19 infection. A total of 670 women 
with COVID-19, who applied to the Gynecology 
and Obstetrics Clinic of Başkent University Kon-
ya Practice and Research Hospital between March 
2021 and September 2022 for a normal gyneco-
logical examination, were invited to participate in 
the study. Pre-prepared detailed clinical history 
forms, including general demographic questions, 
obstetric and gynecological history questions and 
questions about the COVID-19 process, were dis-
tributed to the women and women, who agreed to 
participate in the study, were asked to fill out these 
forms. After the study was accepted by the Republic 
of Turkey, Ministry of Health General Directorate of 
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Health Services (2022-02-02T14_15_43), it was ap-
proved by the Başkent University Medical and Health 
Sciences Research Board (KA22/144 March 2022).
Participants: A total of 520 women agreed to par-
ticipate in the study. All enrolled patients were con-
firmed to have COVID-19 via Polymerase Chain Re-
action (PCR) tests. Patients with serious systemic 
diseases such as diabetes, cardiovascular disease, 
obstructive pulmonary disease, acquired or congen-
ital coagulation disorder, liver and kidney disease, 
patients with gynecological cancer, hysterectomy, bi-
lateral oophorectomy and patients receiving chemo-
therapy or radiotherapy affecting ovarian functions 
were excluded from the study. Pregnant or breast-
feeding women with COVID-19 were also exclud-
ed from the study. After excluding all diseases and 
conditions that might have affected the severity of 
COVID-19, a total of 380 patients were evaluated for 
the study.
Data collecting: Detailed clinical-story forms pre-
pared with the support of the Public Health Depart-
ment of our university were presented to the patients 
in a quiet polyclinic room accompanied by a nurse. 
After the nurse gave the necessary explanations for 
the questions on the forms, the women completed 
the forms within 10 minutes. The questions in the 
data forms were divided into three categories. Gen-
eral information such as age, height, weight, system-
ic disease and surgery history, alcohol and smoking 
were in the first category, detailed obstetric history 
and gynecological conditions were in the second cat-
egory and information about the COVID-19 process 
was in the third category. With respect to obstetric 
and gynecological history, gravida, parity, abortion, 
adnexal and uterine pathologies (Polycystic Ovary 
Syndrome (PCOS), leiomyoma, endometriosis, endo-
metrioma, abnormal uterine bleeding, chronic vagi-
nal and urinary tract infection), hormonal contracep-
tive use, gynecological cancer and history of surgery 
was questioned. A pregnancy history was defined as 
having had at least one live pregnancy. Women were 
asked separately about the prresence of gynecologi-
cal diseases such as PCOS, leiomyoma and endome-
triosis and were asked to provide either a negative 
or positive repsonse. Cesarean section, myomectomy 
and simple ovarian cyst excisions were included in 
the definition of benign gynecological operations. 
The definition of chronic urinary tract infection was 
defined as infections that did not respond to treat-
ment and often recurred. Having 4 or more vaginal 
infections per year was defined as chronic vaginal 
infection. Abnormal uterine bleeding was defined as 
irregular heavy and prolonged bleeding episodes not 
related to pregnancy. For COVID-19 characteristics, 

women were asked about the course of the disease 
(mild, moderate and severe) and vaccination status. 
They were also asked about the number of times 
they had had COVID-19, how often they had been 
hospitalized or admitted to intensive care. In terms 
of clinical manifestations, mild disease was defined 
as asymptomatic or mild fever, malaise, myalgia, 
headache and sore throat; moderate disease was de-
fined as fever, cough, arthralgia and mild dyspnoea; 
and severe disease was defined as severe dyspnoea 
and tachypnoea (respiratory rate >30/min) in addi-
tion to other manifestations [5].
Outcome measures: All parameters were compared 
for the three groups (mild, moderate and severe) de-
fined for COVID-19 severity. The main purpose was 
to evaluate in general whether any gynecological dis-
ease or condition affects the frequency and severity 
of COVID-19 in terms of female gender.
Statistical analysis: SPSS 25.0 (IBM Corporation, 
Armonk, New York, USA) and Python programs were 
used in the analysis of the variables. The conformi-
ty of univariate data to the normal distribution was 
evaluated with the Shapiro-Wilk Francia test and the 
homogeneity of the variance was evaluated with the 
Levene test. The Monte Carlo simulation and Krus-
kal Wallis H Test were used to compare more than 
two independent groups with each other in terms 
of quantitative variables and the Dunn’s test was 
used for post-hoc analysis. The Fisher Freeman Hal-
ton test and Chi-squared test were used to compare 
categorical variables with each other and the Ben-
jamin-Hochberg test was used for post-hoc analysis. 
In the tables, quantitative variables were expressed 
as median (minimum/ maximum), while categorical 
variables were shown as n (%). Variables were ana-
lyzed at a 95% confidence level and a p-value of less 
than 0.05 was considered significant.

Results 
Patient demographics
A total of 380 patients were included in the study. 
The general descriptive evaluations of the partici-
pants are given in Table 1. The clinical characteristics 
based on disease severity in women with COVID-19 
are set out in Table 2. The median age of the wom-
en was 35 and the median Body Mass Index (BMI) 
was 24.88. Median age and BMI values were similar 
in all three groups. The alcohol and cigarette usage 
rates of women were 18.2% (69) and 18.4% (70), 
respectively. Alcohol and smoking rates did not dif-
fer significantly between mild, moderate and severe 
disease groups (p=0.751 and p=0.339, respectively).
COVID-19 characters: Women with COVID-19 were 
evaluated in three groups according to disease se-
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verity. The rates of mild disease were 29.5% (112), 
moderate disease rates were 54.5% (207) and severe 
disease rates were 16.0% (61). Of the women, 92.9% 
(353) were vaccinated, 54.7% (208) received antivi-
ral treatment, 9.0% (34) were hospitalized and 1.0% 
(4) stated that they had received treatment in the in-
tensive care unit. In addition, 81.6% (310) of women 
stated that they had had COVID-19 only once, while 
18.4% (70) stated that they had had COVID-19 two 
or more times. Vaccination rates were similar in mild 
(93.8%), moderate (91.3%) and severe (96.7%) dis-
ease groups. Severe disease rates (29.5%, 18) were 
found to be significantly higher than mild (12.5%, 
14) disease rates (p=0.018) in patients with two or 
more COVID-19 cases. The proportion of women re-
ceiving antiviral treatment was significantly higher 
in the severe (75.4%) disease group than in the mild 
(41.1%, p<0.001) and moderate (56%, p=0.010) dis-
ease groups. Naturally, hospitalization and intensive 
care treatment rates were significantly higher in se-
vere disease groups (p<0.001, p=0.001) (Table 2).
Obstetric characteristics of women with 
COVID-19: The proportion of women with at least 
one pregnancy history was 69.2% (263). Pregnan-
cy history was significantly different between mild 
(88, 78.6%), moderate (140, 67.6%) and severe (35, 
57.4%) disease groups (p=0.012). In the severe dis-
ease group, the rates of pregnancy history were sta-
tistically significantly lower than in the mild disease 
group (p=0.010) (Table 2). The median (min-Q1-
Q3-max) gravity, parity and abortion scores of the 
women were 1 (0-02-7), 1 (0-02-4) and 0 (0-00-5) 
respectively. In addition, the ectopic pregnancy rate 
was found to be 1.8% (7) (Table 1). Although the me-
dian gravida was highest in the mild disease group, it 
was not statistically significant between the groups 
(p=0.073). The median parity was highest in the 
mild disease group and was significantly higher than 
in the moderate disease group (p=0.021). The medi-
an number of abortions and ectopic pregnancy rates 
did not differ significantly between disease groups 
(p=0.838, p=0.999, respectively) (Table 2).
Gynecological characteristics of women with 

COVID-19: The most common benign gynecological 
pathologies in women were chronic urinary tract 
infection at 13.2% (50), chronic vaginal infection 
at 12.6% (48) and PCOS at 11.6% (44/336). Other 
benign gynecological disease histories were AUB, 
uterine leiomyoma, endometriosis and Human Pap-
illoma Virus (HPV) infection and their incidence 
rates were respectively; 8.4% (32), 7.1% (27), 6.3% 
(24) and 3.7% (14) (Table 1). Except for chronic uri-
nary tract infection, no significant difference was 
observed between the groups in terms of benign gy-
necological diseases. Chronic urinary tract infection 
rates were significantly different between mild (10, 
8.9%), moderate (25, 12.1%) and severe (15, 24.6%) 
disease groups (p=0.011) and in the severe disease 
group, mild (p=0.015) and moderate (p=0.024) dis-
ease groups were found to be significantly higher. 
Although PCOS was seen at a higher rate in the mod-
erate (12.6%) and severe (13.1%) disease groups 
than in the mild (8.9%) group, it was not found to 
be statistically significant (p=0.596). Endometriosis 
was found to be higher in the severe (13.1%) disease 
group than in the mild (4.5%) and moderate (5.3%) 
disease groups, although it was not statistically sig-
nificant (p=0.074). Again, while the rate of severe 
disease (13.1%) was higher in women with a his-
tory of AUB than that in women in the mild (6.3%) 
and moderate (8.2%) disease groups, there was no 
significant difference between them (p=0.305). In-
terestingly, the rates of mild (9.8%) and moderate 
(7.2%) disease in women with leiomyoma were high-
er than the rates of severe (4.9%) disease, although 
not statistically significant (p=0.794) (Table 2). The 
proportion of women, who received hormonal ther-
apy in the three months prior to COVID-19 was 8.2% 
(31) (Table 1). Although the rates of severe disease 
(13.1%) in women receiving hormone therapy were 
higher than in mild (10.7%) and moderate (5.3%) 
groups, it was not statistically significant (p=0.059) 
(Table 2). In addition, mild (36.6%, p=0.007) and 
moderate (33.3%, p=0.007) disease rates were sig-
nificantly higher in women, who had benign gyneco-
logical operations, compared to those in the severe 
disease group (14.8%) (Tables 1 and 2).

Table 1.  General demographic and clinical characteristics of women with COVID-19.

Charecteristics Female Covid-19 patients
Age (years)
Mean (SD.) 35.39 (8.94)
Median (min-Q1-Q3-max) 35 (18-28-42-49)
BMI, (kg/m2)
Mean (SD.) 24.35 (4.53)
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Median (min-Q1-Q3-max) 23.88 (15.24-21.126.75-52.44)
Alcohol, n (%) 69 (18.2)
Smoking, n (%) 70 (18.4)
Reproductive history
Pregnancy history, n (%) 263 (69.2)
Gravida
Mean (SD.) 1.47 (1.34)
Median (min-Q1-Q3-max) 1 (0-02-7)
Parity
Mean (SD.) 1.16 (1.02)
Median (min-Q1-Q3-max) 1 (0-02-4)
Abortion
Mean (SD.) 0.21 (0.57)
Median (min-Q1-Q3-max) 0 (0-00-5)
Ectopic pregnancy, n (%) 7 (1.8)
Benign gynecological pathologies, n (%)
Chronic urinary tract infection 50 (13.2)
Chronic vaginal infection 48 (12.6)
Polycystic Ovary Syndrome (PCOS) 44 (11.6)
Abnormal Uterine Bleeding (AUB) 32 (8.4)
Leiomyoma 27 (7.1)
Endometriosis/Adenomyosis 24 (6.3)
HPV infection 14 (3.7)
Gynaecological medical history, n (%)
Gynecological surgery 119 (31.3)
Hormonal therapy 31 (8.2)
COVID-19 medical history, n (%)
COVID-19 course
Mild 112 (29.5)
Moderate 207 (54.5)
Severe 61 (16.0)
Vaccination 353 (92.9)
Number of COVID-19
1 time 310 (81.6)
2 or more 70 (18.4)
Antiviral therapy 208 (54.7)
Hospitalization 34 (9.0)
Admission to the intensive care unit 4 (1.0)
Note: SD.: Standard deviation; min: Minimum; Q1: Percentile 25; Q3: Percentile 75; max: Maximum.

Table 2.  Comparison of all characters according to the severity of COVID-19.

Mild (A) Moderate (B) Severe (C) p
 (n=112)  (n=207)  (n=61)

Age, (years), median (min/max) 32 (18/46) 33 (18/47) 33,5 (18/49) 0.163k

BMI, (kg/m2), median (min/max) 24.34
(18.29/42.24)

23.59 (15.76/52.44) 23.88 (15.24/35.99) 0.127k

Alcohol, n (%) 23 (20.5) 36 (17.4) 10 (16.4) 0.751c

Smoking, n (%) 21 (18.8) 34 (16.4) 15 (24.6) 0.339c



Aylin Önder Dirican, Ufuk Ceran, Emel Ebru Özçimen, Aysun Alparslan Çulha, Mehmet Ali Abasıyanık, Burcu Üstün, Seval Akgün 

Am J Prev Med Public Health • 2023 • Vol 9 • Issue 106

Pregnancy history1, n (%) 88 (78.6) 140 (67.6) 35 (57.4) 0.012c

Gravida, median (min/max) 2 (0/6) 1 (0/7) 1 (0/5) 0.073k

Parity2, median (min/max) 1.5 (0/3) 1 (0/4) 1 (0/4) 0.046k

Abortion, median (min/max) 0 (0/2) 0 (0/5) 0 (0/3) 0.838k

Ectopic pregnancy, n (%) 2 (1.8) 4 (1.9) 1 (1.6) 0.999ff

Chronic urinary tract infection3, n 
(%)

10 (8.9) 25 (12.1) 15 (24.6)AB 0.011c

Chronic vaginal infection, n (%) 11 (9.8) 25 (12.1) 12 (19.7) 0.164c

Polycystic Ovary Syndrome (PCOS), n 
(%)

10 (8.9) 26 (12.6) 8 (13.1) 0.596c

Abnormal Uterine Bleeding (AUB), n 
(%)

7 (6.3) 17 (8.2) 8 (13.1) 0.305c

Leiomyoma, n (%) 9 (8) 15 (7.2) 3 (4.9) 0.794ff

Endometriosis/Adenomyosis, n (%) 5 (4.5) 11 (5.3) 8 (13.1) 0.074ff

HPV infection, n (%) 5 (4.5) 6 (2.9) 3 (4.9) 0.607ff
Gynecological surgery4, n (%) 41 (36.6) 69 (33.3) 9 (14.8) 0.008c

Hormonal therapy, n (%) 12 (10.7) 11 (5.3) 8 (13.1) 0.059ff

Vaccination, n (%) 105 (93.8) 189 (91.3) 59 (96.7) 0.359ff

2 or more COVID-19 infections5, n (%) 14 (12.5) 38 (18.4) 18 (29.5) 0.021c

Antiviral therapy6, n (%) 46 (41.1) 116 (56) 46 (75.4) <0.001c

Hospitalization7, n (%) 0 (0) 15 (7.2) 19 (31.1) <0.001c

Admission to the intensive care unit8, 
n (%)

0 (0) 0 (0) 4 (6.6) 0.001ff

Note: ᵏKruskal Wallis H Test (Monte Carlo); Post Hoc: Dunn's Test; ᶠᶠFisher Freeman Halton Test (Monte Carlo); 
Post Hoc: Benjaminini-Hochberg Test; ᶜChi Square Test (Monte Carlo); Post Hoc: Benjaminini-Hochberg Test; 
Bold values represent p<0.05, min: Minimum, max: Maximum.
1: P (A-C)=0.010; 2: P (A-B)=0.021; 3: (P (A-C)=0.015, P (B-C)=0.024); 4: (P (A-C)=0.007, P (B-C)=0.007); 5: P 
(A-C)=0.018; 6: (P (A-B)=0.011, P (A-C) ≤ 0.001, P (B-C)=0.010); 7: (P (A-B) ≤ 0.001, P (A-C) ≤ 0.001, P (B-C) ≤ 
0.001); 8: (P (A-C) ≤ 0.001, P (B-C) ≤ 0.001).

Discussion
COVID-19 continues to present a serious global 
health problem. Studies examining the selective ef-
fects of COVID-19 in women are scarce. It has not yet 
been clarified whether there are factors that increase 
or decrease the susceptibility to COVID-19 in women 
other than chronic systemic diseases. In order to bet-
ter understand the interaction between COVID-19 
and the female gender, it is necessary to evaluate the 
risk factors well. In this study, it was aimed to eval-
uate the frequency and course of COVID-19 in terms 
of reproductive characteristics and gynecological 
diseases.
As expected, our study showed that women hospital-
ized, receiving intensive care support and receiving 
antiviral therapy had a more severe illness overall. 
Severe illness rates were found to be significantly 
higher than mild illness rates in women who had 2 or 
more episodes of COVID-19. The result of the study 
is consistent considering that recurrent virus infec-
tions and frequent exposure to the virus may lead to 

a higher COVID-19 viral load and thus worse clinical 
outcomes [21].
Although it has been stated in some studies that 
pregnancy is a risk factor for severe COVID-19, it has 
been reported that the risk of serious disease increas-
es especially in the postpartum period, when estro-
gen and progesterone serum levels decrease [22,23]. 
Pregnancy is known to affect the immune system in 
a number of ways. Although the results of the stud-
ies are inconsistent, it is generally thought that there 
is a rather dynamic cooperative adaptation between 
the maternal and fetal immune systems rather than 
a particularly broad maternal immune suppression 
during pregnancy [24]. In our study, it was observed 
that women with at least one live pregnancy history 
had significantly milder disease and the probability 
of mild disease was higher as the parity number in-
creased. While it is difficult to say with certainty that 
having a pregnancy history protects against severe 
COVID-19, it is important that a pregnancy history is 
an indicator of better health. Interestingly, the rates 
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of severe disease in women, who underwent gyneco-
logical surgery for benign reasons were significantly 
lower than the rates of mild and moderate disease. 
However, since cesarean section constitutes a large 
part of the benign gynecological surgery history in 
this study, the results are consistent with the results 
of the pregnancy history.
In the study, the most common urogenital pathology 
in women in the pre- COVID-19 period was chronic 
urinary tract infection. Chronic vaginal infection and 
PCOS were other common diseases. Interestingly, 
COVID-19 was significantly more severe in women 
with a history of chronic urinary tract infections. The 
urinary tract in men has proven to be a potential tar-
get for COVID-19. Studies have shown that COVID-19 
infection significantly worsens stress incontinence 
and overactive bladder scores in both men and 
women and causes intense inflammatory cytokine 
release in the bladder [25,26]. While studies so far 
have shown that the urinary system is a target for 
COVID-19, our study has shown that urinary system 
diseases may be a risk factor. In addition, a history of 
chronic urinary or vaginal infections may indicate an 
above-normal immune system sensitivity. Although 
the mechanism is not clear, it is clear that there is an 
interaction between COVID-19 and the lower urinary 
tract.
Chronic inflammation and some endocrine condi-
tions are more commonly associated with COVID-19. 
The susceptibility and severity of COVID-19 in gyne-
cological diseases such as PCOS and endometriosis 
have been evaluated in some studies. Phelan et al. in 
their study examining the effects of COVID-19 on re-
productive health in women, found that 7% of women 
with COVID-19 had PCOS and 6% had endometriosis 
[27]. The incidence of PCOS, which is the most com-
mon endocrine and metabolic problem in women of 
reproductive age, is 10%-15%. PCOS may increase 
susceptibility to COVID-19 due to impaired glucose 
tolerance, an increased prevalence of metabolic syn-
drome and hyperandrogenism. It has been reported 
that PCOS associated with hyperandrogenism leads 
to an almost 30% higher risk of COVID-19 infection 
than that in controls, independent of obesity [28]. In 
addition, it has been shown that polymorphisms in 
genes encoding proinflammatory cytokines are in-
creased in women with PCOS [29]. In this context, 
PCOS may be a risk factor that predisposes women 
to severe COVID-19 due to both a low-level chronic 
inflammation state and its endocrine pattern. Sev-
eral cross-sectional and large-scale studies have 
shown that women with PCOS are at greater risk for 
COVID-19 and that symptoms are more pronounced 
[30,31]. Endometriosis is one of the most common 

benign gynecological conditions in women of repro-
ductive age. Changes in cell-mediated or humoral 
immunity in endometriosis, which is thought to be 
a chronic inflammatory disease, may affect suscep-
tibility and severity to COVID-19 [32,33]. In a me-
ta-analysis evaluating the relationship between en-
dometriosis and COVID-19, it was emphasized that 
the risk of women with endometriosis contracting 
COVID-19 may increase, although it is not statistical-
ly significant [34]. In our study population, the rate 
of PCOS was 11.6% and the rate of endometriosis 
was 6.3% in women with COVID-19. Although not 
statistically significant, the rates of PCOS and endo-
metriosis were higher in the severe COVID-19 group, 
consistent with the literature.
Low and altered expression of ACE2 and TMPRSS 2 
in endometrial cells during the menstrual cycle may 
result in a lower overall risk for COVID-19 infection 
[35]. However, the expression of these receptors may 
be altered in cases of AUB and greater susceptibility 
to COVID-19 may occur. In addition, iron deficien-
cy anemia is an important problem in these wom-
en and anemia may impair the immune response 
and increase susceptibility to infections [36]. It has 
been shown that endometrial hyperplasia, one of the 
most important causes of AUB, increases the risk 
of COVID-19 infection [37]. In our study, the rate of 
severe COVID-19 was found to be higher in women 
with a history of AUB, although it was not statistical-
ly significant.
In our study, the rates of severe disease were high-
er in women, who had received hormone therapy for 
contraceptive purposes in the three months prior 
to COVID-19 infection, although it was not statis-
tically significant. In studies conducted with post-
menopausal women, the anti-inflammatory effect of 
hormone therapy was reported in those who used 
transdermal estrogen instead of oral therapy [38]. 
In addition, oral estrogen therapy is known to in-
crease inflammatory markers due to its liver first-
pass effect [39]. Although our results are compatible 
with the literature in this respect, there is a need for 
large-scale studies that evaluate in detail hormone 
usage, frequency, form and duration.
Interestingly, in this study, the rate of serious disease 
was found to be lower in women with a history of 
leiomyoma, although it was not statistically signifi-
cant. Although many studies suggest that progester-
one and estrogen play key roles in the pathogenesis of 
leiomyomas, their functional roles have not yet been 
clarified [40]. We do not know whether the higher 
progesterone levels detected in women with leio-
myoma can induce an anti-inflammatory response. 
The evidence to date does not support a claim that 
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uterine leiomyomas, which have an unclear and com-
plex pathogenesis, protect against severe COVID-19. 
On the other hand, although the presence of ACE 2 
has also been demonstrated in human myometrium 
and uterine leiomyomas, the presence of TMPRSS2 
in these tissues remains unclear [41]. Therefore, the 
characteristics of the immune response in women 
with leiomyoma should be investigated in both epi-
demiological and molecular-based studies.

Conclusion
In conclusion, we found that some obstetric and gy-
necological conditions may affect the susceptibility 
and severity of COVID-19 in women without a history 
of systemic disease. Fertility problems may be more 
serious in women, who are more at risk. Therefore, 
identifying these women may be important for tak-
ing action to protect them. In the future, with larger 
sample sizes and better designed studies, risk fac-
tors for COVID-19 and female gender may be more 
clearly defined.

Limitations
This study has some limitations. First, due to the 
study’s design, only self-reports of the participants 
were used. Existing gynecological histories of the 
participants were not subject to gynecological ex-
amination and hormone levels were not measured. 
Second, different virus variants may have different 
characteristics in terms of susceptibility and disease 
severity, as the timeframe in which participants con-
tracted COVID-19 was not taken into account. Third, 
a larger sample size is needed to identify those fac-
tors that influence the susceptibility and severity of a 
disease. In addition, the study cannot be generalized 
as it covers women living in a particular region. On 
the other hand, this study may provide some degree 
of insight into the wider issue for future research 
as it is the first study to evaluate the factors affect-
ing COVID-19 susceptibility and severity in terms of 
many gynecological conditions and based on women 
without additional systemic diseases.

Conflict of Interest Statement
The authors declare that there are no conflict of in-
terests.

References
[1]	 Pascoal DB, Carvalho AC, Mata LE, Lopes TP, Lopes LP, 

da Cruz CM. Síndrome respiratória aguda: Uma res-
posta imunológica exacerbada ao COVID-19. Braz J 
Heal Rev 2020;3(2):2978-2994.  

[2]	 Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel corona-
virus in Wuhan, China. Lancet 2020;395(10223):497-

506.   
[3]	 WHO Coronavirus (COVID-19) dashboard. WHO 

2020.
[4]	 Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epi-

demiological and clinical characteristics of 99 cases of 
2019 novel coronavirus pneumonia in Wuhan, China: 
A descriptive study. Lancet 2020;395(10223):507-
513.   

[5]	 Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, et al. 
Clinical characteristics of coronavirus disease 2019 in 
China. N Engl J Med 2020;382(18):1708-1720.   

[6]	 Zhu H, Rhee JW, Cheng P, Waliany S, Chang A, Witte-
les RM, et al. Cardiovascular complications in pa-
tients with COVID-19: Consequences of viral toxic-
ities and host immune response. Curr Cardiol Rep 
2020;22(5):1-9.  

[7]	 Douglas GC, O’Bryan MK, Hedger MP, Lee DK, Yarski 
MA, Smith AI et al. The novel Angiotensin-Convert-
ing Enzyme (ACE) homolog, ACE2, is selectively ex-
pressed by adult Leydig cells of the testis. Endocri 
2004;145(10):4703-4711.   

[8]	 Hoffmann M, Kleine-Weber H, Schroeder S, Krüger N, 
Herrler T, Erichsen S, et al. SARS-CoV-2 cell entry de-
pends on ACE2 and TMPRSS2 and is blocked by a clini-
cally proven protease inhibitor. Cell 2020;181(2):271-
280.    

[9]	 Qi J, Zhou Y, Hua J, Zhang L, Bian J, Liu B, et al. The 
scRNA-seq expression profiling of the receptor ACE2 
and the cellular protease TMPRSS2 reveals human 
organs susceptible to SARS-CoV-2 infection. Int J En-
viron Res Public Health 2021;18(1):284.  

[10]	 Baratchian M, McManus JM, Berk M, Nakamura F, 
Mukhopadhyay S, Xu W, et al. Sex, androgens and reg-
ulation of pulmonary AR, TMPRSS2 and ACE2. BioRx-
iv 2020;1-14.  

[11]	 Lin B, Ferguson C, White JT, Wang S, Vessella R, 
True LD, et al. Prostate-localized and androgen-regu-
lated expression of the membrane-bound serine pro-
tease TMPRSS2. Cancer Res 1999;59(17):4180-4184.   

[12]	 Honorato‐Sampaio K, Pereira VM, Santos RA, 
Reis AM. Evidence that angiotensin‐(1–7) is an in-
termediate of gonadotrophin‐induced oocyte mat-
uration in the rat preovulatory follicle. Exp Physiol 
2012;97(5):642-650.  

[13]	 Jing Y, Run-Qian L, Hao-Ran W, Hao-Ran C, Ya-Bin 
L, Yang G, Fei C. Potential influence of COVID-19/ACE2 
on the female reproductive system. Mol Hum Reprod 
2020;26(6):367-373.

[14]	 Pereira VM, Reis FM, Santos RA, Cassali GD, San-
tos SH, Honorato-Sampaio K et al. Gonadotropin 
stimulation increases the expression of angioten-
sin-(1—7) and mas receptor in the rat ovary. Reprod 

https://ojs.brazilianjournals.com.br/ojs/index.php/BJHR/article/view/8568
https://ojs.brazilianjournals.com.br/ojs/index.php/BJHR/article/view/8568
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext?ref=https://codemonkey.link
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext?ref=https://codemonkey.link
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext?ref=https://codemonkey.link
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext?from=Qikan_Academic_Index
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext?from=Qikan_Academic_Index
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext?from=Qikan_Academic_Index
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext?from=Qikan_Academic_Index
https://www.nejm.org/doi/full/10.1056/nejmoa2002032
https://www.nejm.org/doi/full/10.1056/nejmoa2002032
https://link.springer.com/article/10.1007/s11886-020-01292-3
https://link.springer.com/article/10.1007/s11886-020-01292-3
https://link.springer.com/article/10.1007/s11886-020-01292-3
https://academic.oup.com/endo/article/145/10/4703/2500054?login=false
https://academic.oup.com/endo/article/145/10/4703/2500054?login=false
https://academic.oup.com/endo/article/145/10/4703/2500054?login=false
https://www.sciencedirect.com/science/article/pii/S0092867420302294?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0092867420302294?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0092867420302294?via%3Dihub
https://www.mdpi.com/1660-4601/18/1/284
https://www.mdpi.com/1660-4601/18/1/284
https://www.mdpi.com/1660-4601/18/1/284
https://www.mdpi.com/1660-4601/18/1/284
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7574256/pdf/nihpp-2020.04.21.051201.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7574256/pdf/nihpp-2020.04.21.051201.pdf
https://www.academia.edu/17348839/Prostate_localized_and_androgen_regulated_expression_of_the_membrane_bound_serine_protease_TMPRSS2
https://www.academia.edu/17348839/Prostate_localized_and_androgen_regulated_expression_of_the_membrane_bound_serine_protease_TMPRSS2
https://www.academia.edu/17348839/Prostate_localized_and_androgen_regulated_expression_of_the_membrane_bound_serine_protease_TMPRSS2
https://physoc.onlinelibrary.wiley.com/doi/full/10.1113/expphysiol.2011.061960
https://physoc.onlinelibrary.wiley.com/doi/full/10.1113/expphysiol.2011.061960
https://physoc.onlinelibrary.wiley.com/doi/full/10.1113/expphysiol.2011.061960
https://academic.oup.com/molehr/article/26/6/367/5828941?login=false
https://academic.oup.com/molehr/article/26/6/367/5828941?login=false
https://doi.org/10.1177%2F1933719109343309
https://doi.org/10.1177%2F1933719109343309
https://doi.org/10.1177%2F1933719109343309


COVID-19 Infection and Women’s Health; which Women are More Vulnerable in Terms of Gynecological Health?

9www.ajpmph.com

Sci 2009;16(12):1165-1174.   
[15]	 Mauvais-Jarvis F, Klein SL, Levin ER. Estradiol, 

progesterone, immunomodulation and COVID-19 
outcomes. Endocrinology 2020;161(9):bqaa127.   

[16]	 Strope JD, Chau CH, Figg WD. Are sex discordant 
outcomes in COVID-19 related to sex hormones? Se-
min Oncol 2020;47(5):335-340.   

[17]	 Phiel KL, Henderson RA, Adelman SJ, Elloso MM. 
Differential estrogen receptor gene expression in hu-
man peripheral blood mononuclear cell populations. 
Immunol Lett 2005;97(1):107-113.    

[18]	 Straub RH. The complex role of estrogens in in-
flammation. Endocr Rev 2007;28(5):521-574.   

[19]	 Channappanavar R, Fett C, Mack M, Eyck PPT, 
Meyerholz DK, Perlman S. Sex-based differences in 
susceptibility to severe acute respiratory syndrome 
coronavirus infection. J Immuno 2017;198(10):4046-
4053.   

[20]	 Hall OJ, Limjunyawong N, Vermillion MS, Rob-
inson DP, Wohlgemuth N, Pekosz A, et al. Proges-
terone-based therapy protects against influenza by 
promoting lung repair and recovery in females. PLoS 
Pathog 2016;12(9):e1005840.   

[21]	 Gómez-Ochoa SA, Franco OH, Rojas LZ, Raguin-
din PF, Roa-Díaz ZM, Wyssmann BM, et al. COVID-19 
in health-care workers: A living systematic review 
and meta-analysis of prevalence, risk factors, clin-
ical characteristics, and outcomes. Am J Epidemiol 
2021;190(1):161-175.   

[22]	 Wastnedge EA, Reynolds RM, van Boeckel SR, 
Stock SJ, Denison FC, Maybin JA, et al. Pregnancy and 
COVID-19. Phys Rev 2020;101(1):303-318.  

[23]	 Jamieson DJ, Rasmussen SA. An update on 
COVID-19 and pregnancy. Am J Obstet Gynecol 
2022;226(2):177-186.  

[24]	 Prabhu M, Cagino K, Matthews KC, Friedlander 
RL, Glynn SM, Kubiak JM, et al. Pregnancy and post-
partum outcomes in a universally tested population 
for SARS‐CoV‐2 in New York City: A prospective co-
hort study. BJOG 2020;127(12):1548-1556.   

[25]	 Abu-Raya B, Michalski C, Sadarangani M, Lavoie 
PM. Maternal immunological adaptation during nor-
mal pregnancy. Front Immunol 2020:11:2627.   

[26]	 Mumm JN, Osterman A, Ruzicka M, Stihl C, Vils-
maier T, Munker D, et al. Urinary frequency as a possi-
bly overlooked symptom in COVID-19 patients: Does 
SARS-CoV-2 cause viral cystitis? European Urology 
2020;78(4):624-628.   

[27]	 Phelan N, Behan LA, Owens L. The impact of the 
COVID-19 pandemic on women’s reproductive health. 
Front Endocrinol 2021:12(1):191-198.      

[28]	 Teede HJ, Misso ML, Costello MF, Dokras A, Laven 
J, Moran L, et al. Recommendations from the interna-
tional evidence-based guideline for the assessment 
and management of polycystic ovary syndrome. J Cli 
Endocri Meta 2018;33(9):1602-1618.   

[29]	 Subramanian A, Anand A, Adderley NJ, Okoth 
K, Toulis KA, Gokhale K, et al. Increased COVID-19 
infections in women with polycystic ovary syn-
drome: A population-based study. Eur J Endocr 
2021;184(5):637-645.   

[30]	 Zhang Y, Che L, Zhang M, He J. Common cyto-
kine polymorphisms and predisposition to poly-
cystic ovary syndrome: A meta-analysis. Endocr J 
2020;67(5):561-567.    

[31]	 Cadegiani FA, Lim RK, Goren A, McCoy J, Situm M, 
Kovacevic M, et al. Clinical symptoms of hyperandro-
genic women diagnosed with COVID-19. J Eur Acad 
Dermatol Venereol 2021;35(2):e101-104.   

[32]	 Subramanian A, Anand A, Adderley NJ, Okoth 
K, Toulis KA, Gokhale K, et al. Increased COVID-19 
infections in women with polycystic ovary syn-
drome: A population-based study. Eur J Endocrinol 
2021;184(5):637-645.   

[33]	 Riccio LD, Santulli P, Marcellin L, Abrão MS, Bat-
teux F, Chapron C. Immunology of endometriosis. 
Best Pract Res Clin Obstet Gynaecol 2018;50:39-49.    

[34]	 Kabani Z, Ramos-Nino ME, Ramdass PV. Endome-
triosis and COVID-19: A systematic review and me-
ta-analysis. Int J Mol Sci 2022;23(21):12951.   

[35]	 Hikmet F, Méar L, Edvinsson Å, Micke P, Uhlén M, 
Lindskog C. The protein expression profile of ACE2 in 
human tissues. Mol Syst Biol 2020;16(7):e9610.   

[36]	 Carson JL, Kleinman S, Arthur J, Silvergleid AJ, 
Jennifer S, Tirnauer JS. Indications and hemoglobin 
thresholds for red blood cell transfusion in the adult. 
Uptodate 2023. 

[37]	 Wylie J, Quinn D, Donnelly DW, McCluggage 
WG, Coleman HG, Gavin A, et al. The impact of the 
COVID-19 pandemic on endometrial cancer and en-
dometrial hyperplasia diagnoses: A population-based 
study. Am J Obstet Gynecol 2022;226(5):737-739.   

[38]	 Kim JH, Meyers MS, Khuder SS, Abdallah SL, Mu-
turi HT, Russo L, et al. Tissue-selective estrogen com-
plexes with bazedoxifene prevent metabolic dysfunc-
tion in female mice. Mol Metab 2014;3(2):177-190.   

[39]	 Mauvais-Jarvis F, Manson JE, Stevenson JC, Fonse-
ca VA. Menopausal hormone therapy and type 2 dia-
betes prevention: Evidence, mechanisms and clinical 
implications. Endocr Rev 2017;38(3):173-188.   

[40]	 Machado-Lopez A, Simón C, Mas A. Molecular and 
cellular insights into the development of uterine fi-

https://academic.oup.com/endo/article/161/9/bqaa127/5879027?login=false
https://academic.oup.com/endo/article/161/9/bqaa127/5879027?login=false
https://academic.oup.com/endo/article/161/9/bqaa127/5879027?login=false
https://www.sciencedirect.com/science/article/abs/pii/S0165247804002792?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0165247804002792?via%3Dihub
https://academic.oup.com/edrv/article/28/5/521/2355015?login=false
https://academic.oup.com/edrv/article/28/5/521/2355015?login=false
https://journals.aai.org/jimmunol/article/198/10/4046/106049/Sex-Based-Differences-in-Susceptibility-to-Severe
https://journals.aai.org/jimmunol/article/198/10/4046/106049/Sex-Based-Differences-in-Susceptibility-to-Severe
https://journals.aai.org/jimmunol/article/198/10/4046/106049/Sex-Based-Differences-in-Susceptibility-to-Severe
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1005840
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1005840
https://journals.plos.org/plospathogens/article?id=10.1371/journal.ppat.1005840
https://academic.oup.com/aje/article/190/1/161/5900120?login=false
https://academic.oup.com/aje/article/190/1/161/5900120?login=false
https://academic.oup.com/aje/article/190/1/161/5900120?login=false
https://academic.oup.com/aje/article/190/1/161/5900120?login=false
https://journals.physiology.org/doi/full/10.1152/physrev.00024.2020?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://journals.physiology.org/doi/full/10.1152/physrev.00024.2020?rfr_dat=cr_pub++0pubmed&url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org
https://www.ajog.org/article/S0002-9378(21)00991-1/fulltext
https://www.ajog.org/article/S0002-9378(21)00991-1/fulltext
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.16403
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.16403
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.16403
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/1471-0528.16403
https://www.frontiersin.org/articles/10.3389/fimmu.2020.575197/full
https://www.frontiersin.org/articles/10.3389/fimmu.2020.575197/full
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-306004
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-306004
https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/en/covidwho-306004
https://www.frontiersin.org/articles/10.3389/fendo.2021.642755/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.642755/full
https://academic.oup.com/jcem/article/108/10/2447/7242360
https://academic.oup.com/jcem/article/108/10/2447/7242360
https://academic.oup.com/jcem/article/108/10/2447/7242360
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://www.jstage.jst.go.jp/article/endocrj/67/5/67_EJ19-0558/_article
https://www.jstage.jst.go.jp/article/endocrj/67/5/67_EJ19-0558/_article
https://www.jstage.jst.go.jp/article/endocrj/67/5/67_EJ19-0558/_article
https://onlinelibrary.wiley.com/doi/10.1111/jdv.17004
https://onlinelibrary.wiley.com/doi/10.1111/jdv.17004
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://academic.oup.com/ejendo/article/184/5/637/6653964?login=false
https://www.sciencedirect.com/science/article/abs/pii/S1521693418300282?via%3Dihub
https://www.mdpi.com/1422-0067/23/21/12951
https://www.mdpi.com/1422-0067/23/21/12951
https://www.mdpi.com/1422-0067/23/21/12951
https://www.embopress.org/doi/full/10.15252/msb.20209610
https://www.embopress.org/doi/full/10.15252/msb.20209610
https://www.uptodate.com/contents/indications-and-hemoglobin-thresholds-for-red-blood-cell-transfusion-in-the-adult
https://www.uptodate.com/contents/indications-and-hemoglobin-thresholds-for-red-blood-cell-transfusion-in-the-adult
https://www.sciencedirect.com/science/article/pii/S0002937821029537?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002937821029537?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002937821029537?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002937821029537?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2212877814000052
https://www.sciencedirect.com/science/article/pii/S2212877814000052
https://www.sciencedirect.com/science/article/pii/S2212877814000052
https://academic.oup.com/edrv/article/38/3/173/3063786?login=false
https://academic.oup.com/edrv/article/38/3/173/3063786?login=false
https://academic.oup.com/edrv/article/38/3/173/3063786?login=false
https://www.mdpi.com/1422-0067/22/16/8483
https://www.mdpi.com/1422-0067/22/16/8483


Aylin Önder Dirican, Ufuk Ceran, Emel Ebru Özçimen, Aysun Alparslan Çulha, Mehmet Ali Abasıyanık, Burcu Üstün, Seval Akgün 

Am J Prev Med Public Health • 2023 • Vol 9 • Issue 1010

broids. Int J Mol Sci 2021;22(16):8483.   
[41]	 Racilan AM, Assis WA, Casalechi M, Spagno-

lo-Souza A, Pascoal-Xavier MA, Simões-e-Silva AC, et 

al. Angiotensin-converting enzyme 2, the SARS-CoV-2 
cellular receptor, is widely expressed in human myo-
metrium and uterine leiomyoma. J Endometr Pelvic 
Pain Disord 2021;13(1):20-24.    

https://www.mdpi.com/1422-0067/22/16/8483
https://journals.sagepub.com/doi/full/10.1177/2284026520954068
https://journals.sagepub.com/doi/full/10.1177/2284026520954068
https://journals.sagepub.com/doi/full/10.1177/2284026520954068

