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ABSTRACT

Background. The COVID pandemic has underscored the virus's impact on various bodily systems, including the reproduc-
tive system. This study aims to explore the relationship between Luteinizing Hormone (LH) and Prolactin levels in females
who have recovered from COVID-19 and are experiencing menstrual abnormalities.

Material and methods. This was a comprehensive, retrospective cohort study involving 150 women of reproductive age
who reported menstrual abnormalities after recovering from COVID-19. They were divided into two groups for compara-
tive analysis: the COVID-19 group, comprising women with confirmed cases of the disease, and the control group, consist-
ing of women with menstrual irregularities unrelated to COVID-19.

Results. We identified a correlation of clinical manifestations between the level of LH and prolactin in the group of patients
who had suffered COVID-19; they identified a significantly significant, moderately strong negative correlation relationship
(r=-0.7813 P<0.001), which shows that the decrease in LH in patients who had suffered COVID 19 is still one of the big-
gest causes of menstrual irregularities. The study further delves into how these hormonal imbalances correlate with the type
and severity of menstrual abnormalities reported.

Conclusion. The observed hormonal imbalances, characterized by elevated Prolactin and reduced LH levels, suggest a sig-
nificant disruption of the HPO axis, likely mediated by the stress and inflammatory responses elicited by COVID-19. These
findings highlight the intricate relationship between infectious diseases and hormonal regulation, underscoring the necessity
for healthcare providers to be vigilant of reproductive health concerns in women recovering from COVID-19.

Keywords: COVID-19, Luteinizing Hormone, Prolactin, Menstrual Abnormalities, Reproductive Health, influence of
COVID-19, infertility

INTRODUCTION declared a global pandemic by the World Health Organi-

The COVID pandemic, triggered by the SARS-CoV-2 zation (WHO) [16] influencing not only the respiratory

virus, has had a global impact, on March 11,2020, it was system but also extending its effects to various other
’ ’ ’ ’ bodily functions, including the reproductive system [1].
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There is accumulating evidence to suggest that during
the pandemic, women have observed changes in their
menstrual cycles, including alterations in duration, fre-
quency, regularity, and volume of menstrual flow, also
known as abnormal uterine bleeding (AUB), increased
dysmenorrhea, and exacerbation of premenstrual syn-
drome [2].

These menstrual changes underscore the intricate in-
terplay between infectious diseases and reproductive
health, highlighting the need for a comprehensive under-
standing of the potential influence of COVID-19 on
women's menstrual cycles and broader reproductive
functions [4, 5].

There is currently no clinical data on the impact of
COVID-19 on ovarian function in women of childbear-
ing age [18].

Over the past decade, women's reproductive health
has become increasingly important [19], and worldwide
attention to the impact of COVID-19 on the reproductive
system is required. Therefore, clinical evidence is ur-
gently needed to confirm whether COVID-19 viral infec-
tion causes endocrine disruption and ovarian damage in
women of childbearing age.

Stress and inflammation stand out as primary factors
that can influence the menstrual cycle. The stress associ-
ated with illness, or the psychological aspects related to
COVID-19 can disrupt hormonal balance, leading to
changes in the duration and intensity of menstrual cycles
[14].

Chronic stress suppresses estrogen production, which
is crucial for regular menstrual cycles and can lead to
anovulatory cycles or even secondary amenorrhea the
absence of menstruation for three months or more in
women with previously regular cycles. Furthermore, the
virus's potential impact on the hypothalamic-pituitary-
ovarian axis (HPO axis) could lead to inflammation and
hormonal imbalances, notably of progesterone, estrogen,
and gonadotropins, which are essential for cycle regula-
tion. This could result in amenorrhea or dysmenorrhea
[10, 11].

The MECOVAC survey evaluated menstrual irregu-
larities post-COVID-19 vaccination, finding that 50-60%
of women experienced changes after the first dose,
slightly increasing to 60-70% after the second dose.
These irregularities are generally resolved within two
months [9].

A normal menstrual cycle is a vital indicator based on
which one can judge a woman’s reproductive health and
general health [11].
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Menstrual bleeding has dynamic and cyclical charac-
teristics, and its monthly variability is a clear sign of
health and fertility. The International Federation of Gy-
necology and Obstetrics (FIGO) proposes a nomencla-
ture for assessing normal menstrual bleeding and diag-
nosing abnormalities, establishing four assessment pa-
rameters: frequency, regularity, duration, and volume
(table 1) [13].

Table 1.
Frequency, duration, regularity, and volume
characteristics of menstruation by the sampled women
(according to FIGO nomenclature)

Parameter Normal Abnormal
Absent (no menstruation
Frequency Normal: 324 to <38 days or bleeding) Amenorrhea
Uncommon > 38 days
Duration Normal < to 8 days Long-term > 8 days
. Rc%;ulur Yanallon (Ivrum Irregular (shortest to
Regularity shortest to longest) longest 310 days)
<7-9 days B¢ ¥s
Volume Normal Easy
Heavy

COVID-19's immunological changes, activating the
immune system, may also affect reproductive function.
Inflammation and immune alterations could lead to ovar-
ian dysfunction and hormonal imbalances, thereby dis-
rupting the menstrual cycle. Additionally, the treatment
for COVID-19, involving various medications like an-
tibiotics, antiviral drugs, and glucocorticosteroids, could
impact hormonal balance and affect menstrual cycles
[17].

Research has delved into how COVID-19 impacts
various aspects of women's health, including thyroid
functionality, endometrial health, and menstrual rhythms,
as well as the influence on female hormones, the capaci-
ty of ovaries to reserve eggs, and the characteristics of
the fluid surrounding follicles. It has been observed that
the thyroid gland is particularly vulnerable to the ravages
of SARS-CoV-2, exhibiting symptoms akin to non-thy-
roidal illness syndrome. This condition is marked by the
thyroid's normal operational status, albeit with a drop in
free T3 levels and thyroiditis as frequent occurrences [3].

There's a noted correlation between the gravity of
SARS-CoV-2 infections and thyroid irregularities, hint-
ing at the possibility that the viral-induced cytokine
storm phase might trigger the breakdown of follicular
cells, culminating in thyroiditis. Statistically, about 11 to
15% of patients admitted to hospitals for COVID-19 ex-
perience thyrotoxicosis, with the diagnosis of thyroiditis
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typically following respiratory symptoms by approxi-
mately 26 days [12].

MATERIALS AND METHODS

Study Design: This was a comprehensive, retrospec-
tive cohort study involving 150 women of reproductive
age who reported menstrual abnormalities after recover-
ing from COVID-19. They were divided into two groups
for comparative analysis: the COVID-19 group (n=90),
comprising women with confirmed cases of the disease,
and the control group (n=60), consisting of women with
menstrual irregularities unrelated to COVID-19. The
average age of all women was 29+6.4 years. The average
age in the main group was 22.6+3.2 years, for women,
the mean age was 26.4+4.1; those who applied for men-
strual-ovarian 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 in-
cluded criteria for selecting patients for the study.

It is necessary to remember the influence of numerous
environmental factors that can influence the secretion of
hormones and thereby potentially disrupt the regularity
of the cycle.

Inclusion criteria for the study: The main selection
criteria were patients’ complaints about irregular men-
struation, the nature of the disorders, pregnancy plan-
ning, the presence or absence of a history of coronavirus
infection, the reproductive age of the patients, pregnancy
planning, obstetric-gynecological and endocrinological
history, etc.

Exclusion criteria: menstrual dysfunction before
COVID-19 disease, a history of chronic somatic pathol-
ogy, gynecological structural pathologies of the uterus
and appendages, grade 2-3 obesity

Data Collection and Analysis: Blood samples were
obtained to measure LH, Prolactin, FSH, estradiol, and
progesterone levels. The study also employed advanced
statistical techniques to analyze hormonal correlations,
with significance set at p<0.05.

RESULTS

Of all patients from the main group, 90 (100%) had
complaints about various menstrual cycle disorders
(dysmenorrhea). Of these, 3 (5.3%) complained of heavy
menstruation for 2 months or more (menorrhagia), de-
layed menstruation (amenorrhea) 7 (12.5%), 2(3.5%)
patients complained of a small amount of blood during
menstruation (oligomenorrhea). More than half of the
women complained of irregular menstruation 61
(73.2%), and 1 woman also complained of intermenstru-
al bleeding for 3 months (Figure 1).
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Figure 1. The main complaints of patients who have had
COVID-19

Our findings indicate a statistically significant nega-
tive correlation between LH and Prolactin levels in fe-
males who had recuperated from COVID-19, contrasting
with the control group. Women with COVID-19 showed
elevated Prolactin and variable LH levels, suggesting a
disruption in the typical regulatory feedback mechanism.
The study further delves into how these hormonal imbal-
ances correlate with the type and severity of menstrual
abnormalities reported.

Moreover, the observed hormonal imbalances res-
onate with the broader spectrum of COVID-19's impact
on women's health, this underscores the importance of
considering the interplay between various endocrine or-
gans affected by COVID-19 and menstrual health.

Results of a study on changes in the menstrual cycle
after COVID-19 suggest the presence of a stable pattern
of reproductive health disorders associated with the
body’s immune response to the virus, highlighting men-
strual changes post-SARS-CoV-2 infection and vaccina-
tion.

Factors associated with menstrual irregularities in
women of fertile age after COVID-19. We studied the
features of the impact of COVID-19 disease on menstru-
al-ovarian dysfunction in women of reproductive age.
The study showed that with an increase in the content of
thyroid hormones and compensatory, the pituitary gland
begins to produce FSH in large quantities, which is re-
sponsible for accelerating the growth of ovarian follicles
and sensitizes them to the formation of LH and prolactin.
Thus, in the group of patients who had COVID-19, the
average FSH value was significantly higher than the av-
erage values in the control group (P<0.05). The mean
prolactin value was significantly higher than the control
group. Due to the increase in FSH and prolactin, the pro-
duction of LH is limited.
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The marked negative correlation between LH and
Prolactin observed in the COVID group underscores the
potential repercussions of SARS-CoV-2 infection. The
elevated Prolactin and decreased LH levels suggest a
disruption in the hypothalamic-pituitary-gonadal axis,
possibly mediated by stress or direct viral effects on the
pituitary gland. Reduced LH levels lead to a lack of ovu-
lation and menstrual irregularities.

We identified a correlation of clinical manifestations
between the level of LH and prolactin in the group of
patients who had suffered COVID-19; they identified a
significantly significant, moderately strong negative cor-
relation relationship (r=-0.7813; p<0.001), which shows
that the decrease in LH in patients who had suffered
COVID-19 is still one of the biggest causes of menstrual
irregularities These hormonal imbalances could be con-
tributing to the menstrual irregularities reported by
women post-COVID-19. The data presented herein not
only align with existing literature on stress-induced hy-
perprolactinemia but also propose a novel area of
COVID-19 research focused on reproductive health.

Hormonal Profiles and Correlations

The study's findings indicated a pronounced 61%
negative correlation between LH and Prolactin levels in
the COVID group, with Prolactin levels averaging at
550.6+320.4 ng/mL, markedly higher than in the control
group, which had an average of 499.2+300.1 ng/mL. LH
levels were notably decreased in the COVID group, av-
eraging 25.4+45.6 mIU/mL, compared to the control
group's 30.2+50.3 mIU/mL (table 2).

Table 2
Average Hormonal Levels
Hormone COVID-19 flruup Control C!‘uup P-value
(Mean+SD) (MeantSD)

Prolactin (ng/mL) 550.6£320.4 499.24300.1 <0.05

LH (mIU/mL) 2542456 30.2450.3 <0.05
FSH (mIU/mL) R24123 7.5£10.2 NS
Estradiol (pg/mL) 50.3£70.2 4514654 NS
Progesterone (ng/mL) 1.2+1.5 1.4£1.6 NS

NS: Not Significant

DISCUSSION

During the COVID-19 pandemic, there is evidence
that women have experienced menstrual changes, includ-
ing the length, frequency, regularity, and volume of men-
strual cycles [abnormal uterine bleeding (AUB)], in-
creased dysmenorrhea and worsening premenstrual syn-
drome, as noted by Clarke et al. [3], who found the thy-
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roid gland's vulnerability to SARS-CoV-2, potentially
affecting menstrual health through systemic illness ef-
fects. This underscores the importance of considering the
interplay between various endocrine organs affected by
COVID-19 and menstrual health. It is necessary to re-
member the influence of numerous environmental factors
that can influence the secretion of hormones and thereby
potentially disrupt the regularity of the cycle.

Edelman et al. [4] and Lagana et al. [9], who docu-
mented menstrual irregularities following COVID-19
vaccination and infection, respectively suggest a consis-
tent pattern of reproductive health disturbance associated
with the body's immune response to the virus, further
supported by the work of Wang et al. [17], highlighting
menstrual changes post-SARS-CoV-2 infection and vac-
cination.

The study showed that with an increase in the content
of thyroid hormones and compensatory, the pituitary
gland begins to produce FSH in large quantities, which is
responsible for accelerating the growth of ovarian folli-
cles and sensitizes them to the formation of LH and pro-
lactin.

This hormonal imbalance, particularly the elevated
Prolactin levels, may be indicative of stress-induced hy-
perprolactinemia, a condition well-documented in the
literature [14]. as a response to systemic stress, including
that induced by infectious diseases. The pandemic's
stress, both physiological from the illness and psycho-
logical from its broader societal impacts, likely con-
tributes to these observed hormonal changes. This notion
is supported by research into chronic stress effects on
menstrual health, which can suppress estrogen produc-
tion and lead to anovulatory cycles [10]. Thus, in the
group of patients who had COVID-19, the average FSH
value was significantly higher than the average values in
the control group (P<0.05). The mean prolactin value
was significantly higher than the control group. Due to
the increase in FSH and prolactin, the production of LH
is limited.

The marked negative correlation between LH and
Prolactin observed in the COVID group underscores the
potential repercussions of SARS-CoV-2 infection. The
elevated Prolactin and decreased LH levels suggest a
disruption in the hypothalamic-pituitary-gonadal axis,
possibly mediated by stress or direct viral effects on the
pituitary gland. Reduced LH levels lead to a lack of ovu-
lation and menstrual irregularities and these hormonal
imbalances could be contributing to the menstrual irregu-
larities reported by women post-COVID-19. The data
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presented herein not only align with existing literature on
stress-induced hyperprolactinemia but also propose a
novel area of COVID-19 research focused on reproduc-
tive health.

The significant negative correlation between LH and
Prolactin levels in the COVID-19 group versus the con-
trol group suggests a specific disruption caused by the
virus, potentially through direct effects on the pituitary
gland or indirect effects mediated by systemic inflamma-
tion [15]. This finding necessitates a deeper investigation
into COVID-19's pathophysiological mechanisms and
their implications for reproductive health.

CONCLUSION

This study's exploration into the correlation between
LH and Prolactin levels in women experiencing men-
strual abnormalities post-COVID-19 recovery illumi-
nates the multifaceted consequences of the pandemic on
reproductive health. The observed hormonal imbalances,
characterized by elevated Prolactin and reduced LH lev-
els, suggest a significant disruption of the HPO axis,
likely mediated by the stress and inflammatory responses
elicited by COVID-19. These findings highlight the in-
tricate relationship between infectious diseases and hor-
monal regulation, underscoring the necessity for health-
care providers to be vigilant of reproductive health con-
cerns in women recovering from COVID-19.

Moreover, the study emphasizes the need for further
research to elucidate the underlying mechanisms of men-
strual irregularities and hormonal disturbances post-
COVID-19. Understanding these mechanisms is crucial
for developing targeted interventions to mitigate the
pandemic's long-term effects on women's health. Future
studies should also explore the aftermath of COVID-19
on other aspects of reproductive health, including fertili-
ty, to provide comprehensive care for affected individu-
als. Considering these findings, early recognition and
appropriate management of menstrual irregularities and
hormonal imbalances are essential for improving the
quality of life of women who have recuperated from
COVID-19, preventing potential reproductive health
complications.
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COVID-19 BILAN BOG'LIQ HAYZ SIKLI BUZIL-
ISHLARI BO'LGAN AYOLLARDA LUTEINIZAT-
SIYA QILUVCHI GORMON VA PROLAKTIN
DARAJALARI O'RTASIDAGI BOG'LIQLIKNI
O'RGANISH
D.K. Najmutdinova, D.X. Yunusova
TOSHKENT TIBBIYOT AKADEMIYASI
ABSTRAKT

Dolzarbligi. COVID pandemiyasi virusning turli tana
tizimlariga, shu jumladan reproduktiv tizimga ta'sirini
ta'kidladi. Ushbu tadqiqot COVID-19 o’tkazgan va hayz
ko'rish anomaliyalarini boshdan kechirayotgan ayollarda
luteinizatsiya qiluvchi gormon (LG) va prolaktin dara-
jalari o'rtasidagi munosabatni o'rganishga qaratilgan.

Materiallar va usullar. Bu reproduktiv yoshdagi 150
nafar ayol ishtirokidagi keng qamrovli, retrospektiv ko-
hort tadqgiqoti bo‘lib, ularda COVID-19 dan tuzalganidan
keyin hayz ko‘rish anomaliyalari haqida xabar berilgan.
Qiyosiy tahlil qilish uchun ular ikki guruhga bo'lingan:
kasallik tasdiqlangan holatlari bo'lgan ayollardan iborat
COVID-19 guruhi va COVID-19 bilan bog'liq bo'lmagan
hayz davrining buzilishi bo'lgan ayollardan iborat nazo-
rat guruhi.

Natijalar. Biz COVID 19 bilan kasallangan bemorlar
guruhida LG va prolaktin darajasi o'rtasidagi klinik
ko'rinishlarning korrelyatsiyasini aniqladik; ular sezilarli
darajada aniq, o'rtacha darajada kuchli salbiy korrelyat-
siya munosabatini aniqlandi (r=-0,7813 P<0,001),
tadqgiqot shuni ko'rsatadiki, COVID 19 bilan kasallangan
bemorlarda LG darajasining pasayishi hali ham hayz
davrining buzilishining eng katta sabablaridan biri
hisoblanadi.

Xulosa. Prolaktinning ko'tarilishi va LG darajasining
pasayishi bilan tavsiflangan kuzatilgan gormonal o’zgar-
ishlar, ehtimol, COVID-19 tomonidan qo'zg'atilgan
stress va yallig'lanish reaktsiyalari bilan bog'liq bo'lgan
gipotalamo-gipofizar o'qining sezilarli darajada buzil-
ishini ko'rsatadi. Ushbu aniglangan natijalar yuqumli
kasalliklar va gormonal regulyatsiya o'rtasidagi mu-
rakkab bog'liglikni ta'kidlab, tibbiyot xodimlarining
COVID-19 dan tuzalgan ayollarning reproduktiv salo-
matligi bilan bog'liq muammolaridan hushyor bo'lishlari
zarurligini ta'kidlaydi

Kalit so'zlar: COVID-19, LG, prolaktin, hayz
davrining anomaliyalari, reproduktiv salomatlik,
COVID-19 ta'siri, bepushtlik
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N3YYEHUE KOPPEJAINU MEXIY
YPOBHAMMU JIT' 1 ITPOJIAKTHUHA Y X KEHIIUH
C HAPYHIEHUAMUN MEHCTPYAJBHOT'O
HUKJIA, BBI3BAHHBIMU COVID-19
I.K. HaxmytnuHosa, /1.X. IOnycosa
TAIIKEHTCKAA MEIUIINMHCKASA
AKAEMUA
ABCTPAKT

AkTtyansHocTh: Ilanpemuss COVID nopuepkHysa
BIIMSIHME BHUpYCa Ha pa3jMUHble CHUCTEMbl OpPraHU3Ma,
BKJIIOYasl penpoAyKTHBHYIO cucteMy. Llenbio sBasieTcs
U3y4YEHUE B3aUMOCBS3U MexXjay YypoBHamu JII' u
MpoJlakTUHA y >KeHmmH, nepenecmmx COVID-19 ¢
HapyLIEHUSIMU MEHCTPYaJbHOIO JUKJIA.

Marepuan u Mmertopbl. IIpoBefeHO KOMIUIEKCHOE
PETPOCNEKTUBHOE KOIOPTHOE UCCIEOBAHUE C yUYacThEeM
150 >keHIIMH PenpofyKTUBHOIO BO3pacTa, KOTOpbIe
COOOLMITM O HAPYLIEHUSIX MEHCTPYATHLHOTO LUMKJIA MOCIIe
Bbi3fopoBiieHnsT oT COVID-19. [Ins cpaBHUTEIHHOTO
aHanM3a KX pa3deNuid Ha [IB€ TpyNnbl: Cpymnmy c
COVID-19, B KOTOpylo BOWJIMA >KEHIUHBI C
NOATBEPXK/JECHHBIMU clydyasiMu 3abojeBaHUS, U
KOHTPOJIbHYIO.

Pe3ynbraThl. BblsgBreHa Koppensuys KIMHUYECKUX
nposiBJieHWin MexXay ypoBHeM JII' M mpojlakTHHOM B
rpynne mnagueHToB, nepeHecmmx COVID-19; onm
BbISIBWIM 3HAYMMO 3HAYUMYIO, YMEPEHHO CUJIbHYIO
OTPULATENLHYIO KOPPEJSIUUOHHYIO CBs3b (r=-0,7813
P<0,001), koTopasi MoKa3bIBaeT, UTO CHUKEHUE YPOBHS
JII' y naumenTok, neperecmx COVID 19, no-npeskHemy
SIBJSIETCS OJIHOM M3 OCHOBHBIX NPUYMH HapyLIEHUH
MEHCTPYaJIbHOIO LUKJA.

Jakawyenue. HabGnrojaemble TopMOHalbHbIE
HapylleHUsI, XapaKTepU3YIOluecs MNOBbLILIEHHBIM
YyPOBHEM MpPOJIAKTUHA W CHUXeHueM ypoBHd JIT,
NpEAoNaraloT 3HAYMTENbHOE HapyLIEHHE TUIMoTalaMo-
runogu3apHOl OCHU, BEPOSITHO, OMOCPETOBAHHOE
CTPECCOBBIMU U BOCHATMUTENbHBIMUA PEAKLUSIMU, BbI3BAH-
HeiMu COVID-19. Dt pe3yabTarTbl MOAYEPKHUBAIOT
CJIOXKHYIO B3aMMOCBSI3b MEX/y UH(PEKIMOHHbIMU 3a00J1e-
BaHMSIMU W TOPMOHAJIBLHOM peryJisinyeii, NogyepKuBast
HEOOXOJIMMOCTb TOT0, YTOObI MEJULMHCKUE PAOOTHUKU
NOJIKHBI OBITH OOUTEIBHBI.

KmoueBbie cioa: COVID-19, JII', IlpomakTwH,
HapyLIeHUSI MEHCTPYalbHOTO LMKJA, PENnpOAyKTUBHOE
3n0poBbe, BiusiHue COVID-19, 6ecninonue.
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