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Abstract

Introduction: To investigate the impact of Covid-19 infection on postmeno-
pausal bleeding and endometrial sampling results in postmenopausal women.

Methods: Our study is a retrospective study, and it compares the demograp-
hic data, transvaginal ultrasound findings, and histopathological results of
endometrial biopsies in postmenopausal women who had postmenopausal
bleeding or underwent endometrial sampling due to asymptomatic endomet-
rial thickness increase of the groups of those who had and had not experien-
ced Covid-19 at Ankara City Hospital between October and December 2020.

Results: Among the 274 patients included in our study, it was observed that
biopsies were taken from 173 (63.13%) due to postmenopausal bleeding
(PMB), and from 101 (31.86%) asymptomatic women due to increased en-
dometrial thickness. It was determined that 60 (21.89%) of the women had
experienced Covid-19 infection. The mean endometrial thickness in patients
who underwent biopsy was 8.93+6.42mm, and no significant difference was
observed between the measured endometrial thickness in the groups who
had and had not experienced Covid-19 (7.98+4.80 vs 9.20+6.79; p=0.17).
It was observed that 37 of the 173 patients (21.39%) who had samples ta-
ken due to PMB had experienced Covid-19. In both groups of patients who
had and had not experienced Covid-19, no significant difference was obser-
ved in the rates of postmenopausal bleeding and in the benign and malig-
nant pathology results from the histopathological examination (p > 0.05).

Conclusion:In terms of our study in postmenopausal women, it was ob-
served that Covid-19 infection did not affect the rates of postmenopausal
bleeding and endometrial biopsy results.
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Introduction

The Covid-19 infection, which emerged in
China by the end of 2019 and quickly led to a glo-
bal pandemic, has caused illness and death in mil-
lions of people.!” While most of the disease’s effe-
cts primarily result from respiratory involvement,
it has also been shown to have long-term effects
on other systems.”® From the start of the pande-
mic until the present, numerous studies have inves-
tigated the effects of the pandemic on the female
reproductive system.>> The most widely studied
pathogenetic mechanism being the virus causing
genetic expression changes in endometrial cells.*’

Endometrial cancer is the most common
gynecological cancer in women in developed count-
ries, and its incidence is steadily increasing.®’
Approximately 80% of patients are in the postme-
nopausal period, and vaginal bleeding is present in
90% of patients.*'° In postmenopausal women, the
likelihood of developing endometrial cancer increa-
ses with the presence of obesity, diabetes, hyperten-
sion and endometrial hyperplasia.*!" Histopathologi-
cal examination is strongly recommended in women
with postmenopausal bleeding, especially if the en-
dometrial thickness is >5 mm.'*!* While the exact
threshold for endometrial thickness is not clear for
asymptomatic women, especially with the presence
of risk factors, sampling at § mm and above is im-
portant for early diagnosis of endometrial cancer.®!

Previous studies have shown the effect of
Covid-19 infection on the female reproducti-
ve system and endometrial cells. It is stated that
especially endometrial Angiotensin II (ACE 2) and
inflammatory mechanisms are effective in pathoge-
nesis.**’ In addition to these studies, there are also
studies stating that endometrial tissue becomes thin-
ner and reproductive functions are negatively affec-
ted due to hormonal changes caused by infection.!*!?

The aim of our study is to assess the impact of
Covid-19 infection on postmenopausal bleeding and
endometrial biopsy results in postmenopausal women
whounderwentendometrialsamplingduetopostmeno-
pausal bleeding and increased endometrial thickness.

Material and Methods

Our study is a retrospective cohort study, with
the necessary ethical approval for the research ob-
tained from the Ankara Yildirim Beyazit University
Health Sciences Institute ethics committee (decision

no: 2022-650). The files of patients who underwent
endometrial sampling during the postmenopausal pe-
riod throughout the 3-month period covering October
to December 2020 were included in our research. The
files of patients who had postmenopausal bleeding
and of those who underwent procedures due to as-
ymptomatic postmenopausal endometrial thickness
increase were scanned. Demographic data, indicati-
ons for endometrial sampling, endometrial thickness
in transvaginal ultrasound, Covid-19 infection status,
body mass indices (BMI), pathology results, and the
patients’ comorbidities were recorded. Patients using
tamoxifen, patients with chronic conditions posing
a risk (hypertension, diabetes mellitus), those with
known gynecological precancerous diseases and pa-
tients under the age of 40 who entered menopause
were not included in the study. In our clinic, endomet-
rial sampling is performed on women with postmeno-
pausal bleeding and asymptomatic postmenopausal
women with an endometrial thickness > 8 mm, regard-
less of risk factors. The files related to our research
were collected before the introduction of the vaccine.
Percentages and frequencies were used in the statis-
tical analysis of our study, and for continuous vari-
ables mean-median, SS and min-max values were
employed. Differences between the group that ex-
perienced Covid-19 and the group that did not were
assessed using t-tests and Mann-Whitney U tests.
The Chi-squared test was used for categorical vari-
ables. The significance level was taken as p<0.05.

Results

In our study, we accessed 352 files of endo-
metrial biopsies performed within the defined period
of the postmenopausal stage. After applying exclu-
sion criteria, 274 patient files were included in our
study. The mean age of the patients included in the
study was 59.9348.01 (min-max: 44-83), with a me-
dian gravida of 3 (range: 1-13) and a median parity
of 3 (range: 0-12). It was determined that biopsies
were taken from 173 (63.13%) of the women due
to postmenopausal bleeding (PMB) and from 101
(36.86%) who were asymptomatic but underwent bi-
opsy due to an increase in endometrial thickness. It
was determined that 60 (21.89%) of the women had
experienced Covid-19 infection, while 214 (78.61%)
had not. Out of the 173 patients who had samples ta-
ken due to PMB, it was observed that 136 (78.61%)
had not experienced Covid-19, while 37 (21.39%)
of them had. 19 (6.93%) patients had malignant pat-
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hology results. In terms of postmenopausal bleeding
rates and histopathological examination, no signifi-
cant difference was observed between the group that
had experienced Covid-19 and the group that had
not (p > 0.05). The data is summarized in Table 1.

In the group of patients who underwent endo-
metrial sampling and had experienced Covid-19, the
mean age was determined to be 56.96+6.32. The mean
age of the group that had experienced Covid-19 was
significantly lower than that of the group that had not
experienced Covid-19 (p=0.001). The average endo-
metrial thickness in patients who underwent biopsy
was 8.934+6.42 mm, and there was no significant dif-
ference in the measured endometrial thickness betwe-
en the group that had experienced Covid-19 and the
group that had not (7.98+4.80 vs. 9.20+6.79; p=0.17).
In the group that underwent biopsy due to PMB, the
mean endometrial thickness in the group that had not
experienced Covid-19 was 7.67+5.07 mm, while it
was 9.11+7.58 mm in the group that had experienced
Covid-19, and there was no statistically significant
difference between the two groups in terms of mean
endometrial thickness (p=0.45). In asymptomatic wo-
men who underwent biopsy, the endometrial thick-
ness was 8.47+4.39 in the group that had experienced
Covid-19, and 9.3745.16 in the group that had not.
Similarly, there was no statistically significant diffe-
rence between the two groups in terms of endometrial
thickness (p=0.27). The data is summarized in Table 1.

Table 1

Covid-19

Total Had Never had P
Age (years) 59.93+8.01 56.96 +6.32 60.77+8.25 0.001*
Gravida 3.97+2.05 3.51+1.40 4.09+2.18 0.068*
Parity 3.22+1.56 3.05%1.17 3.26x1.64 0.27*
BMI (kg/m?) 32.06%6.12 33.36+2.97 31.75%6.67 0.045%
Endometrial thickness (mm) 8.93+6.42 7.98+4.80 9.20£6.79 0.17*
PMB 8.80+4.67 9.11+£7.58 7.67+5.07 0.45*
Asymptomatic thickness 9.16x4.99 8.47+4.39 9.37£5.16 0.27*
increase
Histopathological
examination 255(93.07) 56 (21.96) 199 (78.04) 0.922
Benign 19(6.93) 4 (21.06) 15(78.94)
Malign
Postmenopausal bleeding
Present 173 37(21.39) 136 (78.61) 0.782
None 101 23(22.78) 78(77.22)

Table 1: Comparison of groups based on Covid-19
infection status (PMB: Postmenopausal bleeding,
BMI: Body Mass Index, *; Student T-test, a; Chi-squ-
ared test)

There was no significant difference in the
average age between the patients who were grouped
in either of the two categories, malign and benign, of
histopathological diagnosis (p=0.23). The endomet-

rial thickness was determined as 13.48+10.03 in the
malign group, while it was 8.57+5.93 in the benign
group, and a statistically significant difference was
observed between both groups (p=0.004). It was ob-
served that in 16 out of the 19 patients with a malig-
nancy in the pathology result (84.25%), biopsy was
performed due to PMB. However, malignancy was
detected in 3 out of the 101 patients who underwent
biopsy due to asymptomatic endometrial thickness
increase (2.97%). The data is summarized in Table 2.

Table 2

Histopathological diagnosis

Total Malign (n=19) Benign (n=255) P

Age 59.93+8.01 62.05+7.23 59.78+8.06 0.23%

BMI 32.06+6.12 31.68+5.27 27.67+3.63 0.01*

Endometrial thickness 13.84+10.03 857593 0.004*
PMB 173 14.81=10.64 8.19+6.41 0.001*

Asymptomatic thickness increase 101 8.66+2.88 9.18+5.05 0.48%
PMB
Present 173

None 101

16 (9.25)
3(2.97)

157 (90.75) 0.042
98 (97.03)

Table 2: Comparison of histopathological diagno-
sis data (BMI: Body Mass Index, *; Student T-test, a;
Chi-squared test)

Discussion

Endometrial cancer is the fourth most com-
mon cancer among women both worldwide and in
our country, and it is the most frequently occurring
malignancy among gynecological cancers.”!® The
risk of developing endometrial cancer over the course
of a woman’s lifetime is 2.8%.'? The average age of
women diagnosed with endometrial cancer is 63 and
more than 90% of endometrial cancer cases are diag-
nosed after the age of 50.'” In our study also, the ave-
rage age was found to be 62, which is consistent with
the literature. It was observed that women who had ex-
perienced Covid were of a younger age, however, any
relationship between having experienced Covid and
endometrial cancer was not determined. In accordan-
ce with the literature, 84% of patients in our study who
had been diagnosed endometrial cancer had postme-
nopausal bleeding.®'” Among the patients who were
asymptomatic and underwent biopsy due to endomet-
rial thickness, 2.97% were found to have endometrial
cancer, which is also consistent with the literature.®!

Studies have shown that the Covid-19 pande-
mic has affected the menstrual cycle.>'® Primarily in
the pathogenesis, it has been reported that endomet-
rial Angiotensin II (ACE 2) and inflammatory mec-
hanisms are effective. During Covid-19 infection, a
decrease in ACE2 expression has been demonstrated
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in both in vivo and in vitro.*” ACE2 also increases the
proliferation of endometrial epithelial cells and stro-
mal cells and affects their regeneration.!”! In addition
to these studies, there are also studies indicating that
the endometrial tissue becomes thinner and reprodu-
ctive functions are adversely affected due to hormo-
nal changes caused by the infection.'*!> The impact
of Covid-19 on postmenopausal bleeding has been
mainly studied in the context of vaccines, and secon-
dary to vaccination, it has been reported that there
has been an increase in postmenopausal bleeding.?>%
In our study, we observed that in the group that had
experienced Covid-19 there was no significant diffe-
rence in endometrial thickness compared to the group
that had not experienced Covid-19, both in those with
and without postmenopausal bleeding. Similarly, no
significant difference was observed in the rates of
postmenopausal bleeding between the group that had
experienced Covid-19 and the group that had not.

It has been shown that Covid-19 infection
has a negative impact on the prognosis of endomet-
rial cancer.® However, the effect of decreased ACE2
expression due to viral infection on malignant trans-
formation in normal endometrial cells is not known.
In our study, no significant difference was observed
in terms of the detection of malignancy in the his-
topathological examination between patients who
had experienced Covid-19 and those who had not.

Independent of having experienced Co-
vid-19 infection, patients with a malignancy in the
pathology result exhibited a significant difference
in endometrial thickness compared to benign wo-
men, with an probability of cancer increasing as
endometrial thickness increases. This finding is
consistent with the results of previous studies.®!!
Additionally, the BMI was higher in the malignancy
group than it was in the benign group, and obesity
is a well-known risk factor for endometrial cancers.'?

According to the results of our study, in the
samples taken from postmenopausal women, the
main risk factor for obtaining a malignant result was
PMB. Having experienced Covid-19 did not show
a significant relationship with the rate of PMB and
endometrial cancers in our study population. The li-
mitation of our study was the lack of data on factors
that could affect the prognosis, such as the severity of
Covid clinical manifestations and the type of endo-
metrial cancer. Additionally, our study had a limited

number of cases due to being highly selective in its
criteria. However, it is important because it is one of
the few studies regarding the impact of Covid-19 in-
fection on postmenopausal bleeding and endometrial
histopathological diagnoses, especially among the
unvaccinated population. More comprehensive rese-
arch is needed to determine the long-term relations-
hip between endometrial cancer and postmenopausal
bleeding and to understand their etiopathogenesis.

References

1. Lei S, Jiang F, Su W, et al. Clinical cha-
racteristics and outcomes of patients under-
going surgeries during the incubation peri-
od of COVID-19 infection. EClinicalMedicine.
2020;21:100331. doi:10.1016/j.eclinm.2020.100331
2. Elrobaa IH, New KJ. COVID-19: pul-
monary and extra  pulmonary  manifesta-
tions. Front Public Health 2021;9:711616
3. Jing Y, Run-Qian L, Hao-Ran W, et al. Po-
tential influence of COVID-19/ACE2 on the fe-
male reproductive system. Mol Hum Reprod.
2020;26(6):367-373.  doi:10.1093/molehr/gaaa030
4. de Miguel-Gomez L, Sebastian-Ledn
P, Romeu M, et al. Endometrial gene expressi-
on differences in women with coronavirus di-
sease  2019. Fertil Steril. 2022;118(6):1159-
1169. doi:10.1016/j.fertnstert.2022.09.013
5. Lebar V, Lagana AS, Chiantera V, Ku-
ni¢ T, Lukanovi¢ D. The Effect of COVID-19
on the Menstrual Cycle: A Systematic Re-
view. J Clin Med. 2022;11(13):3800. Publis-
hed 2022 Jun 30. doi:10.3390/jcm11133800
6. Yang J, Li H, Hu S, Zhou Y. ACE2 cor-
related with immune infiltration serves as a
prognostic biomarker in endometrial carcino-
ma and renal papillary cell carcinoma: imp-
lication for COVID-19. Aging (Albany NY).
2020;12(8):6518-6535. doi:10.18632/aging.103100
7. Ashraf UM, Abokor AA, Edwards JM, et
al. SARS-CoV-2, ACE2 expression, and systemic
organ invasion. Physiol Genomics. 2021;53(2):51-
60. doi:10.1152/physiolgenomics.00087.2020
8. Bracco Suarez MB, Benetti-Pinto CL, Gibran
L, Yela DA. Asymptomatic postmenopausal women:
whataretheriskfactorsforendometrialmalignancies? A
multicentric retrospective study. Gynecol Endocrinol.
2021;37(9):853-856.d01:10.1080/09513590.2020.1843621

278



ACH Medical Journal

x

ACH

0. ACOG Committee on Gynecologic Practice.
ACOG Committee Opinion No. 356: Routine can-
cer screening. Obstet Gynecol. 2006;108(6):1611-
1613. doi:10.1097/00006250-200612000-00060
10. Wolfman W, Leyland N, Heywood M,
et al. Asymptomatic endometrial thickening. J
Obstet  Gynaecol Can. 2010;32(10):990-999.
11. Giannella L, Mfuta K, Setti T, et al. Di-
agnostic accuracy of endometrial thickness for
the detection of intra-uterine pathologies and ap-
propriateness of performed hysteroscopies among
asymptomatic postmenopausal women. FEur J
Obstet Gynecol Reprod Biol. 2014;177: 29-33
12. ACOG Practice Bulletin No. 149. Endometri-
al cancer. Obstet Gynecol. 2015;125(4):1006—1026.
13. ACOG Committee Opinion No. 440: The Role
of Transvaginal Ultrasonography in the Evaluation of
PostmenopausalBleeding. ObstetGynecol.2009;114(2
Pt 1):409-411. doi:10.1097/A0G.0b013e3181b48feb
14. Yousif, M. G., Al-Maliki, L., Al-Baghda-
di, J. J., & Yousif, N. G. Post-COVID-19 Effects
on Female Fertility: An In-Depth Scientific Inves-
tigation. arXiv preprint arXiv 2023;2307.12922.
15. Li K, Chen G, Hou H, Liao Q, Chen J,
Bai H, et al. Analysis of sex hormones and mens-
truation in COVID-19 women of child-bearing
age. Reprod Biomed Online. 2021;42:260-7
16. https://hsgm.saglik.gov.tr/
depo/birimler/kanserdb/Dokuman-
lar/Istatistikler/Kanser Rapor 2018.pdf
17. Colombo N, Creutzberg C, Amant F, et al.
ESMO-ESGO-ESTRO Consensus Conference on
Endometrial Cancer: Diagnosis, Treatment and
Follow-up. Int J Gynecol Cancer 2016; 26: 2-30.
18. Khan S., Shilen A., Heslin K., Ishimwe
P., Allen A., Jacobs E., Farland L. SARS-CoV-2
infection and subsequent changes in the mens-
trual cycle among participants in the Arizo-
na CoVHORT study. Am. J. Obstet. Gynecol.
2022;226:270-273. doi: 10.1016/j.aj0g.2021.09.016.
19. Li XF, Ahmed A. Expression of angio-
tensin Il and its receptor subtypes in endomet-
rial hyperplasia: a possible role in dysfunctio-
nal menstruation. Lab Invest 1996b;75:137-145.
20. Vaz-Silva J, Carneiro MM, Ferreira MC, Pin-
heiro SV, Silva DA, Silva-Filho AL, Witz CA, Reis
AM, Santos RA, Reis FM. The vasoactive peptide
angiotensin-(1-7), its receptor Mas and the angioten-

sin-converting enzyme type 2 are expressed in the
human endometrium. Reprod Sci 2009;16:247-256
21. Madaan S, Talwar D, Jaiswal A, et
al. Post-COVID-19 menstrual abnormali-
ties and infertility: Repercussions of the pan-
demic. J Educ Health Promot. 2022;11:170.

22. Suh-Burgmann EJ, Tierney C, Hung YY,
Schmittdiel JA. Association between vaccinati-
on against COVID-19 and postmenopausal ble-
eding. Am J Obstet Gynecol. 2022;227(6):907-
908. doi:10.1016/j.2j0g.2022.07.006
23. Ljung R, Xu Y, Sundstrom A, et al. Associati-
on between SARS-CoV-2 vaccination and healthcare
contacts for menstrual disturbance and bleeding in wo-
men before and after menopause: nationwide, register
based cohort study. BMJ. 2023;381:¢074778. Pub-
lished 2023 May 3. doi:10.1136/bmj-2023-074778

279



