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Abstract: According to the World Health Organization, the COVID-19 pandemic, caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has caused over 620 million infections and
6.5 million deaths worldwide as of September 2022 [1]. Over the past few years, the COVID-19
pandemic has had a significant impact on the health and lives of people around the world. Numerous
retrospective studies have shown that age is a critical factor affecting the prognosis of patients with
COVID-19 (Guan et al., 2020). Additionally, gender is believed to play an important role in the
progression of COVID-19, as female patients have a better prognosis (Chen et al., 2020). Similarly,
some infectious diseases, such as MERS and SARS, have mild clinical symptoms and better outcomes
in women of childbearing age (Alghamdi et al., 2014; Karlberg et al., 2004). Researchers have been
studying COVID-19 since day one, and there is already robust data on the effects of infection with
the SARS-CoV-2 virus on the respiratory [2], circulatory [3] and nervous systems [4]. However, little
is known about the impact of COVID-19 on the reproductive system, especially the female
reproductive system. The impact of the COVID-19 pandemic on the female reproductive system and
changes in the menstrual cycle have been widely reported anecdotally and in the media [5].

However, the available data to date are not robust enough to draw firm conclusions on this issue.
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1. Introduction

A normal and regular menstrual cycle is a vital indicator on the basis of which one
can judge a woman'’s reproductive health and her general health. Menstrual bleeding
has dynamic and cyclical characteristics, and its monthly variability is a clear sign of
health and fertility. The International Federation of Gynecology and Obstetrics (FIGO)
proposes a nomenclature for assessing normal menstrual bleeding and diagnosing ab-
normalities, establishing four assessment parameters: frequency, regularity, duration
and volume [6].
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Table 1. Characteristics of the normal menstrual cycle (FIGO 2011)

Index

Descriptive Terms

Anomal

Short <24 (> 4 episodes in 90 days)
Interval between menstruation Normal 24-38 days
Long >38 (1-2 episodes in 90 days)
Duration of menstrual Long-term g
>
bleeding
Normal 3-8
Short <3
Regularity Regular variation (from
shortest to longes t<7-9 Irregular (from shortest to longest >10
days) days)
Abundant >80
Normal 5-80
Duration of menstrual Meager .
>

bleeding

The effect of COVID-19 on thyroid function, the endometrium and the menstrual
cycle, as well as the effect on female hormones, ovarian reserve and follicular fluid
parameters, was studied. The thyroid gland appears to be particularly susceptible to
damage by SARS-CoV-2, with a nonthyroid disease syndrome characterized by normal
thyroid function, decreased free T3, and thyroiditis as the most common clinical
manifestations. Thyroid dysfunction appears to be associated with the severity of SARS-
CoV-2 infection (Lui et al., 2021). It is hypothesized that destruction of thyroid follicular
cells during the cytokine storm of the acute phase of SARS-CoV-2 infection may lead to
thyroiditis. Between 11 and 15% of hospitalized patients have thyrotoxicosis (Lania et al.,
2020; Muller et al., 2020). The period between respiratory symptoms and diagnosis of
thyroiditis varies, with an average of 26 days (Christensen et al., 2022). Therefore, the aim
of this work is to study the impact of COVID 19 on menstrual-ovarian dysfunction in

women of reproductive age.
2. Materials and Methods

2.1. Materials
104 women with menstrual irregularities were examined. The average age of all
women was 29+6.4 years. All women were divided into the main and control groups. The

main group consisted of 56 (53.8%) women who had COVID 19. The average age in the
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main group was 22.6+3.2 years. And the control group was 48(46.1%) women, mean age
26.4+4.1; who applied for menstrual-ovarian cycle disorders who had not had COVID 19.
The average age at menarche was 13+2.3 years (Median 12(11;15); A special questionnaire
was created that included criteria for selecting patients for the study. It is necessary to
remember the impact numerous environmental factors that can influence the secretion of
hormones and thereby potentially disrupt the regularity of the cycle.
2.2. Inclusion Criteria For The Study

The main selection criteria were patients’ complaints about irregular menstruation,
the nature of the disorders, pregnancy planning, the presence or absence of a history of
coronavirus infection, the reproductive age of the patients, pregnancy planning, obstetric-
gynecological and endocrinological history.
2.3. Exclusion Criteria

Menstrual dysfunction before COVID-19 disease, a history of chronic somatic
pathology, gynecological structural pathologies of the uterus and appendages, grade 2-3
obesity.
2.4. Methods

Clinical - study of somatic and endocrine status, hormonal studies - using the ICL
method of levels of LH, FSH, testosterone (free), TSH, Free T4, T3, ATPO on demand,

ultrasound examination of the uterus, ovaries, thyroid gland, statistical research methods.

3. Results and Discussion

All patients from the main group, 56 (100%) had complaints of various menstrual
irregularities. Of these, 3(5.3%) complained to heavy menstruation with monthly blood
loss of more than 80 ml (menorrhagia), 7(12.5%) complained about the absence of
menstruation for at least 3 menstrual cycles (amenorrhea), 2(3.5%) complained about a
small amount of blood during menstruation (hypomenorrhea). More than half of the
women complained of irregular menstruation 41 (73.2%), and also 1 woman complained
of intermenstrual bleeding for 3 months (picture No. 1). In the main group, compared to
the control group, there was a statistically significant increase in the frequency of NMC
from 47.4% to 73.4% (p = 0.05; x2 = 9.627). On average, in the main group there was an
increase in both the cycle duration - from 24.4 + 3.6 days to 33.6 + 10.6 days (p =0.432; x2 =
0.366), and the duration of menstruation - from 4.6 + 1.8 days to 5.7 + 2.4 days (p = 0.011;
X2 = 6.276). At the same time, an increase in the frequency of oligomenorrhea was also
recorded - from 7 (26.8%) to 12 (40%) cases (p = 0.274; x2 = 1.200).

73,20%

oligomenorrhea hypomenorrhea = menorrhagia o irregular

menstruation

Picture 1. The main complaints of patients who have had COVID 19
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Menstrual irregularities and infertility in women of reproductive age after COVID
19 are often associated with pathology of the pituitary-ovarian system and dysfunction of
the thyroid gland (thyroid gland), especially hypothyroidism. The most common cause of
hypothyroidism in women of reproductive age is autoimmune thyroiditis (AIT),
characterized by increasing lymphoplasmacytic infiltration, destruction and subsequent
sclerosis of thyroid tissue. In many women, thyroid dysfunction is often combined with
menstrual irregularities, infertility, and increased morbidity during pregnancy. Thus, in
the main group we studied, 18 (32.1%) women with ultrasound examination of the thyroid
gland revealed echo signs of diffuse goiter, 28 (50%) revealed echo signs of thyroiditis, and
10 (17%) had normal thyroid findings. In the control group, thyroid gland pathology was
less common, so 13 (27%) had normative indicators, more than half of the patients (28
(58.3%)) had echo signs of diffuse goiter, and 6 (12.5%) were diagnosed with signs of
thyroiditis.

Thyroid ultrasound data

80 - _

EE main group
604 _ B control group
40—

Picture 2. Tyroid Ultrasound Data
Normal levels of thyroid hormones provide sufficient concentrations of estrogen
and progesterone, which promote oocyte maturation and improve uterine receptivity.

Table 2. Indicators of thyroid hormones

Index Reference values Main group (n=56) Control group (n=48)
M+m Megaunana M+m Meanana
TTH 0,3-4,0 uME/ml 6,66+1,86* 2,2(0,24;10) 2,807+5,82* 1,73(0,1,40,62)
Ts 2,5-4,3 nmol//1 2,66+1,028 2,8(0,84;6,) 2,958+1,396 2,84(0,98;11,4)
Ts free 8,9-17,2 nmol/l 11,952+8,9 10,5(1,79;7) 13,391+7,084** 13,4(1,5;54,4)
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Anti-TPO  Upto 35ME/ml 43,6+106,1* 6,3(1;502,5) 8,847+15,081 4,12(1,03;64,8)
Note: * - data reliability P<0.05; ** - P<0.01; ** - P<0.001

Thus, in the group of patients who had COVID 19, the average TSH value was
6.66+1.865 (P<0.05), which is significantly higher than the average values of the control
group and laboratory reference values. (Table No. 2). The average T3 value practically did
not differ from the control group and were equal to the laboratory reference data of
2.66+1.028.

The free fraction of thyroxine T4 most adequately characterizes the hormonal
function of the thyroid gland; its average value in the main group of patients was
11.952+8.887. A marker for antibodies to TG that allows identifying autoimmune lesions
of the thyroid gland, the average value of antibodies to TPO was significantly higher than
the control group 43.6+106.1 (P<0.05)

Thus, menstrual irregularities in patients who have had COVID 19 may be associated
with disruption of the endocrine system. AIT is the most common cause of hypothyroidism
in women of reproductive age.

Table 3. Sex hormone levels
Reference .
Main group (n=56) Control group (n=48)
Index values
Mzm Meauana Mzm Meauana
Prolactin 66-490ur\™Ma  521,4+313,3% 495,5(24,3;1402) 629,8+398,1 488(0;1950)
3,5-12,5
FSH 16,752+25,3 10,37(1,5;,114,2) 7,24+16,3** 4,1(0,6;116)
MEA/Ma
14,0-95,6
LH 37,3+54,9** 15,23(0,86,281,7) 42,8+51,6 20,45(0,8;226,5)
MEA/Ma
Testosterone 0,29-1,67
1,58+1,011 1,325(0,12;58) 1,7+1,7* 1,225(0,87;9,7)
free r/mMa

Note: * - data reliability P<0.05; ** - P<0.01; ** - P<0.001

With an increase in the concentration of thyroid hormones and antibodies to TPO,
the pituitary gland begins to produce compensatory FSH in large quantities, which is
responsible for accelerating the growth of ovarian follicles, and also sensitizes them to the
action of LH, and prolactin. Thus, in the group of patients who had suffered COVID 19,
the average FSH value was significantly higher than the average values of the control
group 16.752+25.3 (P<0.05). The average prolactin value was 521.4+313.3 (P<0.05), which
was also significantly higher than the control group. Due to an increase in FSH and
prolactin, the production of LH is suppressed, so in the main group the average LH value
was 37.3 + 54.9 (Table No. 3). Reduced LH levels lead to lack of ovulation and menstrual
irregularities. Thus, between the level of LH and prolactin in the group of patients who
suffered from COVID 19, a significantly significant negative correlation relationship of
average strength was revealed (r=-0.7813 P<0.001), (Pic. 3), which shows that the decrease
in LH in patients who suffered from COVID 19 is still one significant cause of menstrual

irregularities.
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Picture 3. Dispersion diagram of the correlation between LH levels and prolactin

4. Conclusion

As a result of the above study, the following conclusion can be noted that dysfunc-
tion of the thyroid gland and thyroid hormones leads to an imbalance of sex hormones,
which in turn leads to disruption of the menstrual cycle in patients who have had COVID
19. As a result, early detection and treatment of dysfunction of the thyroid gland will be
able prevent complications from the reproductive system, improve the quality of life of
women who have had COVID 19.
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