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ABSTRACT

Background. COVID-19 has a significant impact on the reproductive system of women, including disrupting the
regulation of menstrual-ovarian function.

Aim. To study hormonal changes in women with menstrual-ovarian dysfunction caused by COVID-19 and to devel-
op innovative approaches for their correction.

Materials and methods. The study included 90 women divided into three groups according to the clinical course of
COVID-19: Group I — 20 women with mild disease, Group Il — 20 women with moderate severity, and Group Il —
20 women with severe COVID-19. A control group of 30 healthy women was also included. Clinical, immunological,
hormonal, ultrasound, and statistical methods were used in the study.

Results. The study showed that estradiol and progesterone levels decreased in women who had recovered from
COVID-19, while levels of FSH, LH, prolactin, and testosterone increased. Among women of reproductive age who
had recovered from COVID-19, hypoestrogenism was observed in 57.3%, hyperandrogenism in 17.4%, and hy-
poprogesteronemia in 25.3% of patients. These findings highlight the importance of an individualized approach to
treatment based on identified hormonal deviations. Hormone therapy in women who had recovered from COVID-19
helped restore the ovarian-menstrual cycle in 85.3% of patients with detected hormonal abnormalities.

Conclusion. The study results showed that COVID-19 in women of reproductive age causes dysfunction of the hypo-
thalamic-pituitary-ovarian system, leading to menstrual-ovarian function disorders. Corrective hormone therapy
using a drug containing 0.060 mg of micronized gestodene and 0.015 mg of ethinylestradiol in women of reproduc-
tive age who recovered from COVID-19 contributed to the restoration of menstrual-ovarian function in 85.3% of
patients.
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INTRODUCTION

ormonal changes in women with menstrual-
H ovarian dysfunction significantly impact their
overall health, quality of life, and reproduc-

tive potential [1].

These dysfunctions may arise from endocrine dysreg-
ulation or be influenced by external factors, including
infections. In recent years, research interest has focused
on the effects of COVID-19 on women's reproductive
health, given the virus's potential to provoke both short-
term and long-term changes in the endocrine system [2].

Studies indicate that COVID-19 can profoundly af-
fect the hormonal profile and menstrual-ovarian function,
leading to virus-induced endocrinopathies [3].

The virus’s mechanism of action includes neuroim-
mune modulation and activation of inflammatory pro-
cesses, disrupting the hypothalamic-pituitary-ovarian
axis and causing shifts in key hormones, such as estradi-
ol, progesterone, and anti-Miillerian hormone (AMH)
[4].

These processes may account for the menstrual cycle
disruptions observed in women post-COVID-19, such as
dysmenorrhea, oligomenorrhea, amenorrhea, and abnor-
mal uterine bleeding [5].

In addition to reproductive system changes, COVID-
19 is associated with prolonged endocrine disorders,
such as thyroid dysfunction, altered cortisol levels, and
disruptions in the hypothalamic-pituitary-adrenal axis
[6].

These disorders often lead to menstrual irregularities,
reduced fertility, and an increased risk of complications
in future pregnancies. It is essential to consider that such
effects can be both acute and long-lasting, highlighting
the need for a comprehensive investigation into COVID-
19's impact on women's reproductive health [7].

The relevance of this study lies in the insufficient un-
derstanding of the mechanisms by which COVID-19
affects the endocrine system in women and the lack of
effective approaches for correcting the identified dys-
functions. The scientific literature notes a shortage of
studies on the effects of COVID-19 on sex hormone lev-
els and long-term reproductive outcomes in women of
reproductive age, underscoring the need for further re-
search [8].

The absence of standardized recommendations for the
diagnosis, treatment, and prevention of menstrual-ovari-
an dysfunctions in women post-COVID-19 also supports
the need for innovative therapeutic approaches to restore
hormonal balance and minimize potential long-term re-
productive health consequences [9].
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The results of this study emphasize COVID-19's sig-
nificant impact on the endocrine system in women and
the need for personalized correction approaches. The
application of biomarkers to assess dysfunctions and
monitor therapy effectiveness appears to be a promising
strategy to enhance treatment success and prevention
[10].

The study aims to examine hormonal changes in
women with menstrual-ovarian dysfunction caused by
COVID-19 and to develop innovative approaches for
their correction.

MATERIALS AND METHODS

he study was conducted from 2023 to 2024 in
the gynecology department of Obstetrics

Complex No. 3 and the Interdistrict Perinatal
Center No. 9 in Tashkent. A distinctive feature of this
research was the integration of clinical data and laborato-
ry indicators within a multidisciplinary medical center,
which enabled consideration of a wide range of factors
influencing women's hormonal status. Ninety women
participated in the study. They were divided into three
groups based on the severity of COVID-19: the first
group included 20 women with mild disease, the second
group — 20 women with moderate disease, and the third
group — 20 women with severe COVID-19. The control
group consisted of 30 healthy women without a history
of COVID-19 who met the inclusion criteria.

The inclusion criteria were age between 18 and 45,
confirmed COVID-19 diagnosis (positive SARS-CoV-2
PCR test), menstrual cycle disorders (dysmenorrhea,
oligomenorrhea, amenorrhea, abnormal uterine
bleeding), confirmed ovarian dysfunction (lack of ovula-
tion, persistent follicles), voluntary consent to partici-
pate, and signed informed consent. A unique approach
accounted for somatic diseases, allowing for the exclu-
sion of potential data biases caused by comorbid condi-
tions. Exclusion criteria included: age under 18 or over
45, absence of a confirmed COVID-19 diagnosis, normal
menstrual cycle, no ovarian dysfunction, severe somatic
diseases (e.g., cancer, significant cardiovascular dis-
eases), pregnancy or plans to conceive within the next 6
months, refusal to participate, and hormone therapy use
within the last 3 months before the study.

Standard reagent kits from Roche Diagnostics, known
for their high quality and diagnostic precision, were used
to measure hormone levels. The kits were specifically
adapted for the MINDRAY MR-96A automated im-
munological analyzer, based on enzyme-linked im-
munosorbent assay (ELISA) technology. A unique fea-
ture of this study was the use of leptokurtosis methods to
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identify deviations in hormone distribution and discrimi-
nant function analysis to assess intergroup differences.
Hormonal assessments were conducted on days 3-5 and
18-21 of the menstrual cycle to measure hormone levels
in different cycle phases, accounting for fluctuations.
Immunological analysis was performed with calibration
and quality control procedures, ensuring high data relia-
bility.

Corrective hormone therapy was administered using a
preparation containing 0.060 mg micronized gestodene
and 0.015 mg ethinylestradiol. This preparation was cho-
sen for its proven efficacy in restoring hormonal balance
and normalizing the menstrual cycle in women with ovu-
lation disorders. Dosage and treatment duration were
individualized based on disease severity and patients'
clinical response. Notably, correlations between hormone
levels and clinical manifestations were interpreted con-
cerning possible COVID-19 effects on the endocrine
system, allowing for hypotheses regarding the pathogen-
esis of these disorders. Data analysis was performed us-
ing Epi Info 7.2.2.2 software and Spearman’s correlation
method to identify relationships between variables. For a
deeper analysis of COVID-19’s impact on the hormonal
profile, additional methods such as covariance analysis
(ANCOVA) were employed to account for potential con-
founding factors, and cluster analysis was used to group
patients based on similar characteristics. Bayesian sta-
tistics and the STATISTICA 10.0 software package were
utilized for multivariate analysis, including the evalua-
tion of interactions among various hormonal and clinical
parameters. Differences with p<0.05, p<0.01, and
p<0.001 were considered statistically significant.

RESULTS

he mean age of the study participants was

I 32.5+6.3 years. Women in the early reproduc-

tive age range (18-35 years) constituted 50%

of the sample, while the remaining 50% were in the late
reproductive age range (36-45 years). The body mass
index (BMI) among participants varied from 21.8 to 29 .4
kg/m?, with an average value of 25.6+3.2 kg/m?. These
parameters were evenly distributed across groups, elimi-
nating the influence of age and BMI on the study results
and allowing a focused examination of COVID-19's im-
pact on menstrual-ovarian function. According to the
medical history data of the participants, the following
types of menstrual disorders were observed: In Group I,
which included women with mild COVID-19, abnormal
uterine bleeding was observed in 40% of women,
oligomenorrhea in 20%, opsomenorrhea in 7%, and
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dysmenorrhea in 8%. In Group II, comprising 40 women
with moderate COVID-19, the prevalence of abnormal
uterine bleeding was 55%, oligomenorrhea was noted in
25% of patients, opsomenorrhea in 9%, and dysmenor-
rhea in 11%. In Group III, which included 40 women
with severe COVID-19, abnormal uterine bleeding was
recorded in 70% of women, oligomenorrhea in 30%, op-
somenorrhea in 12%, and dysmenorrhea in 13%.

These data confirm an increasing trend in the fre-
quency and severity of menstrual disorders with the
worsening clinical course of COVID-19, suggesting the
virus's significant impact on the hypothalamic-pituitary-
ovarian axis in women (Fig. 1).
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Figure 1. Frequency and types of menstrual disorders in
the examined women.

Severe forms of menstrual-ovarian dysfunction, such
as prolonged and heavy abnormal uterine bleeding, were
more frequently observed in women who had severe
COVID-19, which may indicate a potential influence of
the virus on the hypothalamic-pituitary-ovarian system.
These findings confirm that COVID-19 has a significant
impact on women’s reproductive health, especially in
cases of severe illness. Further research is needed to de-
velop methods to correct the detected disorders. The
analysis of the hormonal profile in women with menstru-
al and ovarian dysfunction associated with COVID-19
revealed the following changes in hormone levels com-
pared to the control group. In Group I, FSH levels were
higher than in the control group, reaching 16.2+0.53 1U/
ml (P<0.001). Elevated FSH levels were also observed in
Groups II and III: 17.1+£0.61 IU/ml and 18.3+0.61 IU/ml,
respectively, compared to the control group (8.5+0.39
IU/ml). LH concentration was also elevated: in Group I,
it was 13.5+043 IU/ml (P<0.001), in Group II —
14.2+0.46 1U/ml, and in Group III — 15.0+0.49 IU/ml,
compared to the control group (8.0+0.32 IU/ml,
P<0.001).

Estradiol concentration in Group I was lower than in
the control group, at 90.0+2.9 pg/ml (P<0.001), in Group
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II — 80.0+2.8 pg/ml, and in Group III — 70.0+2.4 pg/ml
compared to the control group (210.0+10.2 pg/ml,
P<0.001). Progesterone levels were also reduced: in
Group I, it was 1.8+£0.06 ng/ml, in Group II — 1.4+0.044
ng/ml, and in Group IIl — 1.2+0.04 ng/ml compared to
the control group (6.2+0.22 ng/ml, P<0.001). Testos-
terone concentration was also elevated in the study
groups compared to the control. In Group I, it was
0.94+0.03 ng/ml (P<0.05), in Group II — 1.6+0.05 ng/
ml, and in Group III — 1.8+0.06 ng/ml compared to the
control group (0.90+0.03 ng/ml). Prolactin levels were
also elevated: in Group I, it was 25.0+0.78 ng/ml
(P<0.001), in Group II — 27.0+0.85 ng/ml, and in Group
I — 29.0+1.0 ng/ml (P<0.05) compared to the control
group (24.0+0.9 ng/ml).

Table 1 presents the hormone levels before and after
treatment with a preparation containing 0.060 mg mi-
cronized gestodene and 0.015 mg ethinylestradiol.

ml, and 8.5+0.26 IU/ml, respectively, which are compa-
rable to the control group (8.5+0.39 IU/ml). Similar
changes were observed for LH, with concentrations of
6.0+0.18 IU/ml, 6.2+0.20 IU/ml, and 6.4+0.24 TU/ml in
Groups I, II, and III, respectively, compared to the con-
trol group (8.0+0.32 IU/ml). These results demonstrate a
significant decrease in FSH and LH levels compared to
baseline values before treatment (P<0.001).

Estradiol levels in Groups I, II, and III increased sig-
nificantly after treatment, reaching 180.0+5.5 pg/ml,
170.0+£5.5 pg/ml, and 160.0+5.1 pg/ml, respectively,
which, although still lower than the control group level
(210.0£10.2 pg/ml), indicates a positive trend in hor-
monal profile (P<0.001).

Progesterone levels also increased during treatment,
reaching 4.5+0.14 ng/ml, 4.0+0.13 ng/ml, and 3.8+0.13
ng/ml in Groups I, II, and III, respectively, compared to
the control group (6.2+0.22 ng/ml) (P<0.001). This sug-

Table 1. Hormonal profile of the examined women before and after corrective therapy with a preparation containing 0.060 mg
micronized gestodene and 0.015 mg ethinylestradiol, M £ m

Group I, n=20 Group II, n=20 Group III, n=20

Control

INDICATORS Before After Before After Before After Group, n=30
Treatment Treatment Treatment Treatment Treatment Treatment

ESCIZNIY 16,250,531  8,140,20%%% 17,120,614
skkkA
IRTRCON 13,540,437 6;0:|:0,Al/\8 14,2+0,46"M"
R skkk
Estradiol I VN Y O YO0
(pg/ml)
skkkA
Progesterone 1,820,06™MA 4’5i021/\4 1,440,044
(ng/ml)
Testosterone 0,94:£0,030 0,85+0,027*  1,640,05"
ng/ml)
Prolactin 25,0+0,78 22,04+0,70%A 27,0+0,85™

ng/ml)

8.3+030%F% 183+0,61M  8,5£026%**  85+0,39
6,2£0,20%58 5 140 49man OAEOL2ATEEN g 032
OO q0.0s04mm 1000 51004102
BT s PEOBTT 60x02
0,87£0,03%%*  1,8+£0,06  0,9040,03*%*  0,90+0,03
23,0£0,75%% 29,041,014 24,0+0,82%*&  24,040,90

Note: statistically significant difference compared to pre-treatment values (¥-P<0.05; **-P<0.01; ***-P<0.001) " -
statistically significant difference compared to control group (*-P<0.05; "-P<0.01; ~-P<0.001) & - statistically significant
difference compared to Group I (&-P<0.05; &&-P<0.01).

After the corrective therapy with a preparation con-
taining 0.060 mg of micronized gestodene and 0.015 mg
of ethinylestradiol, significant changes were observed in
the hormonal profile of the examined women. Specifical-
ly, FSH and LH levels decreased after treatment, ap-
proaching normal values, indicating stabilization of hor-
monal balance and restoration of the hypothalamic-pitu-
itary-ovarian axis function. FSH concentrations in
Groups I, II, and III were 8.1+0.29 IU/ml, 8.3+0.30 IU/
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gests the restoration of the ovulatory cycle in patients.
Testosterone and prolactin concentrations also showed
positive changes.

Testosterone levels in Groups I, II, and III were
0.85+0.027 ng/ml, 0.87£0.03 ng/ml, and 0.90+0.03 ng/
ml, respectively, approaching the control values
(0.90+0.03 ng/ml). Prolactin levels decreased to
22.0+0.70 ng/ml, 23.0+0.75 ng/ml, and 24.0+0.82 ng/ml
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in Groups I, II, and III, respectively, compared to the
control group (24.0+0.9 ng/ml) (P<0.001).

These findings confirm the effectiveness of the cor-
rective therapy with the preparation containing 0.060 mg
of micronized gestodene and 0.015 mg of ethinylestradi-
ol in normalizing hormonal balance in women with men-
strual-ovarian dysfunction associated with COVID-19.

Hormonal analysis indicated that COVID-19 in
women of reproductive age causes significant changes in
the hypothalamic-pituitary-ovarian axis, leading to men-
strual cycle disorders. Reduced levels of steroid hor-
mones were observed: hypoestrogenism in 57.3% of pa-
tients, hypoprogesteronemia in 25.3%, and elevated
testosterone levels—hyperandrogenism—in 17.4%.

These results confirm the substantial impact of
COVID-19 on hormonal balance in women, with ob-
served changes in hormone levels increasing with dis-
ease severity. The data highlight the need for an individ-
ualized approach to hormone therapy based on the spe-
cific hormonal status of each patient. To gain a deeper
understanding of the relationships between COVID-19
severity and changes in the hormonal profile of patients,
a correlation analysis was conducted.

The analysis results indicated significant dependen-
cies between disease severity and levels of key hor-
mones. In particular, a direct correlation was found be-
tween follicle-stimulating hormone (FSH) levels and
COVID-19 severity (r=0.42, p<0.05), indicating that
FSH levels increase with disease severity in women.
This may suggest a compensatory response of the pitu-
itary gland to decreased estradiol levels. A direct correla-
tion was also found between luteinizing hormone (LH)
levels and disease severity (r=0.44, p<0.05), confirming
the disruption of the hypothalamic-pituitary-ovarian axis
in response to the inflammatory response to infection.

An inverse correlation was found between estradiol
levels and COVID-19 severity (r=-0.24, p<0.05), indicat-
ing a decrease in estradiol levels in patients with more
severe forms of the disease. This may suggest ovarian
dysfunction and suppression of hormonal activity. A sim-
ilar inverse correlation was observed between proges-
terone levels and COVID-19 severity (r=-0.24, p<0.05),
supporting data on hypoprogesteronemia in patients with
severe forms of infection and indicating impaired
luteinization.

A direct correlation between testosterone levels and
COVID-19 severity (r=0.40, p<0.05) indicates hyperan-
drogenism, which is more common in patients with se-
vere forms of the disease and may be associated with
androgen metabolism disruption. A direct correlation
between prolactin levels and COVID-19 severity
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(r=0.43, p<0.05) may be a result of the body’s stress re-
sponse to infection, as well as dysregulation of the pitu-
itary gland.

These correlations highlight the significant impact of
COVID-19 severity on endocrine function in women and
indicate the need for further research to determine the
causal mechanisms between virus-induced inflammatory
processes and changes in the hormonal profile. This data
also opens up new opportunities for therapeutic interven-
tions aimed at correcting hormonal imbalances in
COVID-19 patients.

Considering that patients who have recovered from
COVID-19 are at an increased risk of developing throm-
boembolic complications, we also conducted a hemosta-
siogram study. The hemostasiogram analysis was per-
formed before treatment and two weeks after taking the
preparation containing 0.060 mg of micronized gesto-
dene and 0.015 mg of ethinylestradiol.

The results of the hemostasiogram study before
treatment showed that the mean APTT value in patients
in the first group was 36.6+1.2 seconds, in the second
group — 36.7+1.2 seconds, and in the third group —
37.7+1.3 seconds, which was significantly higher com-
pared to the control group (27.4+0.92 seconds, p<0.001).

The D-dimer level before treatment was 243.1+8.1
ng/ml in the first group, 243.4+8.6 ng/ml in the second
group, and 243.8+8.5 ng/ml in the third group, which
was also higher compared to the control group
(242.0£8.6 ng/ml, p<0.01). Before treatment, the fib-
rinogen level was 3.6+£0.11 g/l in the first group,
3.7+0.12 g/l in the second group, and 3.8+0.13 g/l in the
third group, whereas in the control group it was 3.5+0.13
g/l (p<0.001). The prothrombin index before treatment
was 106.0+£3.2% in the first group, 107.0+£3.5% in the
second group, and 107.4+3.6% in the third group, which
was higher compared to the control group (105.0+3.6%,
p<0.001).

Before treatment, the mean thrombin time was
21.5+0.73 seconds in the first group, 22.7+0.74 seconds
in the second group, and 22.8+0.78 seconds in the third
group, which was higher compared to the control group
(21.1£0.68 seconds, p<0.01). The average platelet level
before treatment was 452.0+14.6x1079/1 in the first
group, 454.0+15.0x1079/1 in the second group, and
458.0+15.2x1079/1 in the third group, which was signifi-
cantly higher compared to the control group
(332.2+10.6x1079/1, p<0.001). Table 2 shows changes in
hemostasis parameters before and after treatment, where
it is seen that taking the preparation was accompanied by
a slight increase in D-dimer levels and a less pronounced
increase in prothrombin and fibrinogen levels.
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Table 2. Hemostasis parameters in examined women before and after corrective therapy with a preparation containing 0.060 mg
micronized gestodene and 0.015 mg ethinylestradiol, M+ m

Control

Group [, n=20 Group II, n=20 Group III, n=20
INDICATORS

Before After Before After Before After Group, n=30
Treatment Treatment Treatment Treatment Treatment Treatment

INGUREON 36,6512 36,5511 36,7£1,2° 36411 37,7£1,3M8 36,541 20

2431481  243,048,0 2434486
ng/ml
S 360,11 3,5:0,10 3,740,12
PTI (%) 106,0+3,2 105,0+3,1 107,043,5
TT.hrombm 21,5+0,73 21,040,66  22,7+0,74
1me (SsecC

Platelets
x1079/1

27,4+0,92
243,148,5  243,8485 2432483  242,048,6
3,620,11 3,840,13 3,6+0,12 3,5+0,13
1052434  107443,6  106,043,5 105,043,6
21,040,66  22,840,78 21,040,701  21,1+0,68

452,0+14,6  447,0£14,5"  454,0+15,0M  448,0+14,5"  458,0£15,2"  450,0+14,7"  332,2+10,6"
N N AN AN A A A

Note: " - significant difference compared to control group (P<0.001).

Two weeks after treatment, APTT values changed as
follows: in Group I — 36.5+1.1 sec, in Group II —
36.4+1.1 sec, and in Group III — 36.5+1.2 sec, which
remained significantly higher compared to the control
group (27.4+0.92 sec, p<0.001). The D-dimer level after
two weeks was 243.0+8.0 ng/ml in Group I, 243.1+8.5
ng/ml in Group II, and 243.2+8.3 ng/ml in Group III,
which was higher compared to the control group
(242.0+8.6 ng/ml, p=0.01).

The fibrinogen level after two weeks was 3.5+0.10 g/l
in Group I, 3.6+0.11 g/l in Group II, and 3.6+0.12 g/l in
Group III, which remained higher compared to the con-
trol group (3.5+0.13 g/1, p<0.001). The prothrombin in-
dex (PTI) after two weeks was 105.0+3.1% in Group I,
105.243.4% in Group II, and 106.0+3.5% in Group III,
which was higher compared to the control group
(105.0+£3.6%, p<0.001).

Thrombin time after two weeks was as follows:
21.0+0.66 sec in Group I, 21.0+0.66 sec in Group II, and
21.0+0.71 sec in Group III, which remained higher com-
pared to the control group (21.1+0.68 sec, p=0.01).
Platelet levels after two weeks were 447.0+14.5x10%1 in
Group I, 448.0+14.5x109/1 in Group II, and
450.0£14.7x10%1 in Group III, which were significantly
higher compared to the control group (332.2+10.6x10%1,
p<0.001).

The results indicate that treatment with a preparation
containing 0.060 mg of micronized gestodene and 0.015
mg of ethinylestradiol did not significantly impact the
hemostatic system, though slight changes were observed
in some parameters. This confirms the safety and effec-
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tiveness of the treatment. The administration of the
preparation was associated with a slight increase in D-
dimer levels and a less pronounced rise in prothrombin
and fibrinogen levels (p<0.001). PTI remained un-
changed in both groups. Thus, the use of the preparation
containing 0.060 mg of micronized gestodene and 0.015
mg of ethinylestradiol demonstrated minimal impact on
hemostatic parameters. The preparation proved to have
minimal influence on procoagulant activity, which is im-
portant for patients with COVID-19 at high thrombotic
risk.

Ultrasound data from the women involved in the
study before treatment showed the presence of immature
or persistent follicles without signs of ovulation by the
22nd day of the menstrual cycle in both groups. In Group
I, 74% of patients exhibited an ultrasound pattern charac-
terized by numerous small antral follicles, the absence of
a dominant follicle, and consequently, the absence of
ovulation. This suggests potential disruptions in the early
stages of folliculogenesis, where follicles fail to mature
adequately for ovulation. In Group II, 71.4% of patients
had a large dominant follicle measuring between 2.5 and
2.8 cm.

This condition suggests follicle persistence, where the
dominant follicle does not undergo luteinization and
does not ovulate, potentially leading to anovulation,
menstrual cycle disturbances, and fertility issues. In
Group I1II, an ultrasound pattern different from the previ-
ous two groups was observed, suggesting various types
of folliculogenesis and ovulation disorders.

Patients in this group showed multiple follicles (over
12) with diameters ranging from 2 to 9 mm in each
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ovary, indicative of a multifollicular ovarian pattern. The
average ovarian volume was increased, exceeding 10
cm?, which is also a diagnostic criterion for multifollicu-
lar ovaries. No dominant follicle was observed, indicat-
ing a lack of normal follicular dynamics and maturation.
Figure 2 presents ultrasound data, showing that in
Groups I and II, dominant follicles measuring 1.8 to 2.4
cm were observed on the 12-14th day of the menstrual
cycle, a normal indicator of ovulation readiness.
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Figure 2. Dynamic of folliculogenesis in examined women
before and after treatment with a preparation containing
0.060 mg micronized gestodene and 0.015 mg
ethinylestradiol

The ultrasound examination results of patients after
corrective hormone therapy indicated that 85.3% of
women showed a restoration of normal folliculogenesis,
including follicle maturation to the dominant stage and
subsequent ovulation. Repeat ultrasound revealed that
patients in the first and second groups had dominant fol-
licles measuring between 1.8 and 24 cm on the
12th-14th day of the menstrual cycle, which is a normal
indicator of ovulation readiness. Additionally, signs of
ovulation, such as the presence of a corpus luteum and
free fluid in the pelvic cavity, were visible on the 22nd
day of the cycle in most cases. Patients in the third
group, who initially had multifollicular ovaries and signs
of anovulation, showed significant improvements in ul-
trasound parameters after corrective hormone therapy,
suggesting the normalization of folliculogenesis and
ovulation. 85.3% of patients experienced improvements
in subjective symptoms, including menstrual cycle regu-
larity, reduced pain, and better overall well-being.

Thus, ultrasound findings and clinical observations
confirm the effectiveness of corrective hormone therapy
in 85.3% of women with folliculogenesis disorders asso-
ciated with persistent follicles. As a result of the treat-
ment, 85.3% of patients achieved a restored ovulatory
cycle, significantly enhancing their reproductive poten-
tial. The study also demonstrated that COVID-19 signifi-
cantly affects menstrual-ovarian function in reproduc-
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tive-aged women, leading to changes in key hormone
levels. Corrective hormone therapy using a preparation
containing 0.060 mg micronized gestodene and 0.015 mg
ethinylestradiol showed high efficacy in normalizing fol-
liculogenesis and the ovulatory cycle in 85.3% of pa-
tients. These findings highlight the need for further re-
search and development of individualized approaches to
treating hormone disorders induced by COVID-19.

DISCUSSION

he results of our study showed that COVID-19
has a significant impact on the hormonal pro-

file and reproductive function of women of
reproductive age, especially in severe cases of infection.
The observed changes in levels of key hormones, such as
FSH, LH, estradiol, progesterone, testosterone, and pro-
lactin, confirm the existence of virus-induced en-
docrinopathies that can severely disrupt the hypothalam-
ic-pituitary-ovarian axis. These findings align with pre-
vious studies that also indicate COVID-19's substantial
impact on the endocrine system and women's reproduc-
tive health [6,7,8].

The direct correlations identified between FSH and
LH levels and COVID-19 severity highlight possible
compensatory mechanisms for pituitary dysfunction in
response to decreased estradiol and progesterone levels.
This may suggest that the infection not only disrupts
ovarian function but also affects central regulatory
mechanisms within the hypothalamic-pituitary-ovarian
system. The inverse correlation between estradiol, prog-
esterone levels, and disease severity confirms data on
hypoestrogenism and hypoprogesteronemia in patients
with severe COVID-19, which may indicate suppressed
ovarian hormonal activity. A direct correlation between
testosterone levels and COVID-19 severity confirms the
presence of hyperandrogenism, likely resulting from dis-
rupted androgen metabolism in response to the body's
inflammatory reaction to the infection. Additionally, it is
important to note that elevated prolactin levels in women
with more severe forms of COVID-19 may result from
stress responses and altered pituitary regulation, con-
tributing to menstrual disturbances [2, 7].

These findings confirm that hormonal changes in
women with COVID-19 are associated not only with
viral load but also with disease severity. This under-
scores the need for an individualized approach to diag-
nosing and treating these patients. In particular, the ob-
served changes in the hormonal profile and correlation
analysis data could serve as a basis for developing new
therapeutic strategies aimed at restoring hormonal bal-
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ance and reproductive function in women who have re-
covered from COVID-19 [1, 4].

The application of corrective hormone therapy using
a preparation containing 0.060 mg micronized gestodene
and 0.015 mg ethinylestradiol demonstrated high effica-
cy in normalizing the hormonal background and restor-
ing the ovulatory cycle in 85.3% of patients. These re-
sults confirm the potential for successful correction of
virus-induced endocrine disorders using hormonal med-
ications, which undoubtedly warrants further research
and the development of personalized treatment protocols
[7].

An interesting aspect of our study was the identifica-
tion of folliculogenesis and ovulation disorders in pa-
tients with COVID-19, as confirmed by ultrasound data.
The presence of persistent follicles and multifollicular
ovaries in women with severe COVID-19 highlights the
virus's multi-level impact on the reproductive system. It
is noteworthy that the restoration of normal follicular
dynamics after hormone therapy was observed in most
patients, indicating a high potential for corrective treat-
ments. However, our study has certain limitations. The
relatively small sample size and the inability to conduct
long-term follow-ups with patients after the completion
of treatment limit the applicability of the findings to a
broader population. Further studies are needed to gain a
deeper understanding of the mechanisms behind these
observed changes and to assess the long-term effects of
COVID-19 on reproductive health. Thus, our study un-
derscores the importance of a comprehensive approach
to assessing and treating menstrual-ovarian disorders in
women who have recovered from COVID-19. The find-
ings open new avenues for developing effective thera-
peutic strategies aimed at restoring reproductive function
and improving patients' quality of life. Future research in
this area is needed to develop more accurate diagnostic
and treatment methods based on the individual hormonal
profile of each patient [5].

CONCLUSION

he study found that COVID-19 significantly
impacts menstrual-ovarian function in repro-

ductive-aged women, causing substantial
changes in levels of key hormones. Disease severity cor-
relates directly with increased levels of FSH, LH, testos-
terone, and prolactin, as well as decreased concentrations
of estradiol and progesterone. The application of correc-
tive hormone therapy using a preparation containing
0.060 mg micronized gestodene and 0.015 mg
ethinylestradiol demonstrated high efficacy, facilitating

JESM 2024 | Issue 6 | Volume 1

the normalization of folliculogenesis and the ovulatory
cycle in 85.3% of patients. These results emphasize the
need for further exploration of the mechanisms by which
COVID-19 affects the reproductive system and the de-
velopment of individualized approaches to treating hor-
mone disorders caused by this infection.
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COVID-19 SABABLI MENSTRUAL-OVARIAL
DISFUNKSIYAST ANIQLANGAN AYOLLARDA
GORMONAL O‘ZGARISHLAR VA UNI KORREK-
SIYALASHDA INNOVATSION YONDASHUVLAR

Shukurov F.I., Yuldasheva N.Z.., Nasriddinova G.B.
Toshkent tibbiyot akademiyasi
ABSTRACT

Dolzarbligi. COVID-19 ayollarning reproduktiv tiz-
imiga sezilarli ta’sir ko‘rsatadi, jumladan, menstrual-
ovarial funksiyani boshqarilishini buzadi.

Magsad. COVID-19 sababli menstrual-ovarial dis-
funksiyaga aniglangan ayollarda gormonal o‘zgarishlarni
o‘rganish va ularni korreksiya qilishga innovatsion yon-
dashuvlarni ishlab chiqish.

Materiallar va usullar. Tadqiqotga 90 nafar ayol jalb
qilingan. Qatnashchilar COVID-19 kasalligining klinik
kechishiga qarab uch guruhga bo‘lingan: I guruh — 20
nafar yengil darajadagi kasallikni o‘tkazgan ayollar, II
guruh — 20 nafar o‘rtacha og‘ir kechgan ayollar va III
guruh — 20 nafar og‘ir kechgan COVID-19 bilan kasal-
langan ayollar. Nazorat guruhiga 30 nafar sog‘lom ayol-
lar kiritilgan. Tadqiqotda klinik, immunologik, gormon-
al, ultratovush va statistik usullar qo‘llangan.

Natijalar. Tadqiqot shuni ko‘rsatdiki, COVID-19
kasalligini o‘tkazgan ayollarda estradiol va progesteron
darajalari pasaygan, ammo FSG, LG, prolaktin va testos-
teron darajalari oshgan. Reproduktiv yoshdagi
COVID-19 kasalligini o‘tkazgan ayollarda gipoestrogen-
emiya 57,3%, giperandrogeniya 17,4% va gipoproges-
teronemiya 25,3% xolatlarda qayd etilgan. Ushbu
ma’lumotlar gormonal o‘zgarishlarga asoslangan indi-
vidual davolash yondoshuvining ahamiyatini ta’kidlaydi.
COVID-19 ni o‘tkazgan ayollarda gormonal terapiya
ovarial-menstrual siklning tiklanishiga yordam berib,
gormonal buzilishlar aniglangan ayollarning 85,3% da
ijobiy natija bergan.

Xulosa. Tadqiqot natijalariga ko‘ra, reproduktiv
yoshdagi ayollarda COVID-19 gipotalamo-gipofizar-
ovarial tizimda disfunksiyani chaqirib, menstrual-ovarial
funksiya buzilishlariga sabab bo‘ladi. 0,060 mg mikroni-
zlangan gestoden va 0,015 mg etinilestradiol saqlovchi
preparat bilan gormonal korreksiyani qo‘llash
COVID-19 ni o‘tkazgan reproduktiv yoshdagi ayollarda
menstrual-ovarial funksiyani tiklanishiga yordam berib,
85,3% ayollarda yaxshi samara bergan.

Kalit so‘zlar: COVID-19; tuxumdonlar; gormonlar;
menstrual sikl buzilishlari; Violetta®.
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T'OPMOHAJIBHBIE UBMEHEHUSA Y XKEHIUH
C MEHCTPYAJIbHO-OBAPUAJIBHOM
MUCO®YHKIUEN, BBI3BAHHOM COVID-19, 1
UHHOBAIIMOHHBIE NOAXObI K EE
KOPPEKIIMU

ykypos ®.U.., Onpamesa H.3.., Hacpunaunosa I'.b.
TamkeHTCKasi MeUIIMHCKAs aKaieMus

ABCTPAKT

AKTyanbHOCTB. M3yunTh rOPMOHAJIbHBIE U3MEHEHNUS
y XKEHIIMH C MEHCTPYaJbHO-OBAPUAbHBIMUA AUC(YHK-
nugamu, Bei3BaHHbIMM COVID-19, m paszpaboraTh
VHHOBALMOHHBIE MOJIXO/IbI K X KOPPEKLMH.

Henb. M3yuynTb ropMoHajbHble W3MEHEHUS Y
SKEHIIIMH C MEHCTPYyallbHO-OBapHaJibHOM AMChYHKIHME,
Bbi3BaHHO COVID-19, m pa3paboTka WHHOBAIMOHHBLIX
MOJIXOA0B K MX KOPPEKLMH.

Marepuansl u Metoabl. B wuccienoBanue ObLIM
BKITFOUeHbI 90 KEHIWH. Y YaCTHULbI ObITM pa3fieIeHbl Ha
TPU TPyNIbl B 3aBUCUMOCTH OT KJIMHUYECKOTO TEYEHUS
COVID-19: I rpynna — 20 >KeHIWH C JIeTKUM TEeYSHUEM
3aboneBanusi, I rpymna — 20 >KEHUMH CO CpejHe-
TskeabiM TeyeHueM W III rpynma — 20 >keHwwmH ¢
TsokesbM TedeHneM COVID-19. KonTponbHyto rpymnmy
coctapu 30 310poBbIX >KeHWWH. [ NpoBeAeHus
UCCJEeA0BaHMUs HCHOJb30BAJUCh KIWHUYECKHUE,
UMMYHOJIOTUYECKUE, TOPMOHAJIbHBIE, YIIbTPa3ByKOBbIE U
cratuctuyeckue Metonbl. PesyabraTthl. MccnenoBaHue
MOKAa3aJ10, YTO YPOBHM 3CTPajuoja M NPOrecCTepoHa Y
keHuyH, nepeHecummx COVID-19, cHusmmuch, Torpa
kak ypoBun PCT', JII', mposakThHa M TeCTOCTEpOHA
YBEJIMYUIUCh. Y >KEHIIMH PernpoAyKTHBHOIO BO3pacTa,
neperecuix COVID-19, Habmofanich rMmo3cTPOreHust
y 57,3%, runieparpporennst y 17,4% w TUIONpOrecTepo-
Hemust y 25,3% nanmeHToK.

3aknovenne. Pe3ynbTaThl MCCAEIOBaHUs TOKA3alu,
yto COVID-19 y XeHIMH penpogyKTHBHOIO BO3pacTa
BbI3bIBAET JUC(YHKUMIO TUIOTaIaMO-TUnogu3apHo-
OBApUAIILHON CHUCTEMbI, YTO TPUBOAUT K HapPYyILEHUSM
MEHCTpYaJibHO-OBapuajbHOil (yHKkUuuu. I[IprimMeHeHue
KOppErupymouieil rOpMOHAJIbHON Tepanuy MpenapaToM,
copiepkatum 0,060 Mr MUKpOHU3MPOBAHHBIN TE€CTOJIEH U
0,015 Mr 3TUHUISCTPAAUON, Y SKEHIIVMH PernpoiyKTHUB-
Horo Bo3pacta, nepenecumx COVID-19, cnocobcTBoBa-
710 BOCCTAHOBJIEHHIO MEHCTpPYaJbHO-OBapHUaIbHOMN
¢yukym y 85,3% nanyueHToK.

Kmouesbie cnoa: COVID-19; suvHNKN; TOPMOHBI;
HapyLIeHNUs MEHCTPYaIbHOTO LyKa; Buonerta®.
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