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MENOPAUZADAN OLDIN VA KEYIN AYOLLAR ORASIDA COVID-19 KASALLIGIDAN
SO’NG POSTKOVIDAL SINDIROMINI RIVOJLANISHINI TAHLIL QILISH

!Kudratova Sh.R., ?Xaydarova D.K.

'Buxoro davlat tibbiyot instituti
2Toshkent tibbiyot akademiyasi

v" Rezyume

Hozirda mavjud ma'lumotlarga ko'ra, SARS-CoV-2 tanadagi har bir a‘zoga ta'sir gilishi mumkin.
Covid-19 kasalligini davolash fonida menopauza gormoni terapiyasining aspektlari o‘rganildi. Ushub
magolada peri va postmenopozal davrning yangi koronavirus infektsiyasi tufayli postkovid sindromi keli
chigishi bo’yicha adabiyotlar tahlili o'tkazildi.

Kalit so’zlari. SARS-CoV-2, COVID-19, asab tizimi, Peri - va postmenopozal davr, postkovid sindrom.

AHAJIN3 PA3BUTHUSA NIOCTKOBUIHOI'O CUHAPOMA MMOCJIE COVID-19 Y )KEHIIUH
B [IPE- U IOCTMEHOIIAY3E

Kyopamosa I11.P.,*Xaiidaposa JI.K.

!Byxapckoro rocy1apCTBEHHOr0 MEAUIUHCKOIO HHCTUTYTA
2TaIIKeHTCKON MEIUITMHCKON aKaIeMIH

v’ Pestome
Coznacno umewweiica Ha OauHbli MmomeHm ungopmayuu, SARS-COV-2 mosxncem nopadxcamo

Kaxcowlll opzan @ opzanuzme. Acnekmuvl MEHONAY3AIbHOU 20PMOHANLHON MEPAnuU U3YYaiuch 6
konmekcme nevenusn Covid-19. B oannoii cmamose npoeeden ananu3 Jumepamypsl 0 603HUKHOGEHUU
HOCMKOBUOHO20 CUHOPOMA HA (hOHE HOBOIU KOPOHABGUPYCHOU UHpEeKUUU nepu- U NOCHMEHORAY3AIbHO2O0

nepuooa.
Knwuesvie cnosa. SARS-CoV-2, COVID-19, nepeénas cucmema nepu- u nocmmenonay3aibHbIM

Ihpexm, nocmkoeuonozo cunopoma.

ANALYSIS OF THE DEVELOPMENT OF POST-COVID SYNDROME AFTER COVID-19
AMONG PRE- AND POST-MENOPAUSAL WOMEN

1Khaydarova D.K., 2Kudratova Sh.R.

1Bukhara State Medical Institute
2Tashkent Medical Academy

v' Resume

According to currently available information, SARS-CoV-2 can affect every organ in the body. Aspects
of menopausal hormone therapy were studied in the context of the treatment of Covid-19. In this article,
an analysis of the literature on the emergence of post-covid syndrome due to the new coronavirus infection
of peri- and postmenopausal period was carried out.

Keywords. SARS-CoV-2, COVID-19, nervous system, peri- and postmenopausal effects, post-covid

syndrome.

Relevance
or the past two years, the world has been living in a pandemic caused by a new coronavirus infection
F COVID-19, and this pandemic has significantly changed the lives of people and the organization of
medical care [1]. Much attention is currently paid not only to the acute course of the disease, which
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occurs in the form of a respiratory tract infection up to bilateral pneumonia and acute respiratory distress
syndrome, but also to long-term consequences [2].

Post-Covid Syndrome (PCS) is a term coined to define the consequences of COVID-19, which are
manifested by long-term and persistent symptoms up to 12 weeks. and longer. PCS occurs in 20% of
people who have had a coronavirus infection and is protracted in 2.3% of cases. To classify this
condition, the code U09.9 was specifically introduced in the ICD-10 [2].

A study by Moreno-Perez et al. [3] showed that more than half of the patients who underwent
COVID-19, after 10-14 weeks. after the onset of the disease, residual effects persisted. When analyzing
the clinical picture, mild and moderate symptoms mainly prevailed: general weakness, fatigue, shortness
of breath, neurological complaints. X-ray and spirometric changes were observed in approximately 25%
of the examined [3].

The symptoms of PCS are extremely diverse, since the SARS-CoV-2 virus is tropic to many tissues,
however, the consequences of coronavirus infection can be divided into 4 main groups [4, 5]: 1) hypoxic
syndrome (respiratory and oxygen deficiency); 2) asthenic syndrome (general weakness, low tolerance
to physical activity); 3) syndrome of neuropsychiatric disorders (depressed mood, depression,
deterioration in cognitive abilities, anosmia, sleep disturbances); 4) gastrointestinal symptoms
(dyspepsia, dysbacteriosis, increased liver enzymes, distortion and decrease in taste sensations).

The subject of increased interest is gender differences in the course of coronavirus infection and in
the development of its consequences. While reports of an association between patient gender and clinical
outcomes have emerged with the growing number of studies on COVID-19, data on differences in the
course of COVID-19 in men and women are conflicting [6-8], highlighting the need for further study of
this question.

Purpose of the study: Based on the analysis of literature data, to study the influence of the period
of peri- and postmenopause on the course of a new coronavirus infection and PCD.

Material and methods

A systematic search, analysis and review of publications regarding the course of COVID-19 in peri-
and postmenopausal women, as well as the use of menopausal hormone therapy during the treatment of
COVID-19 and PCD, was carried out in the Elibrary, Pubmed, Cochrane and Google academia for the
period 2020-2022 Search date: January 2022. The search was conducted using the following keywords:
COVID-19, coronavirus infection, menopause, coronavirus infection, menopause.

A number of published reports on the gender characteristics of the course of COVID-19 show that
men develop more severe forms of the disease and have a higher mortality rate compared to women [9,
10]. Meta-analyses [11-13] have also demonstrated that men have a higher incidence of COVID-19, a
higher risk of developing severe illness, and higher mortality than women. At the same time, it is noted
that in young women, PCS developed more often and persisted longer [14].

A recent retrospective study [15] showed that male gender is associated with a higher rate of
admission to intensive care units compared to females. In this study, patients had severe COVID-19 and
were over 60 years of age, which may have introduced statistical bias.

Jin et al. [16] also reported a high risk of severe outcomes among men with COVID-19 in China.
However, this study included only 43 patients. Omar et al. [17] included 88 adult patients in Eastern
Sudan and reported no significant difference in mortality between males and females. In addition,
women have a higher number of lymphocytes and a faster response of antibodies in the acute phase
compared with men [14].

Mechanisms associated with a more favorable course of COVID-19 in women are described in Wray
et Arrowsmith [8] and include physiological and immunological pathways, ranging from incomplete
inactivation of immune genes by the X chromosome to the decisive role of angiotensin-converting
enzyme 2 (ACE2 ) and regulation of the immune response by sex hormones. Thus, differences in the
innate and adaptive immune systems lead to variability in susceptibility to SARS-CoV-2, the frequency
and severity of the disease [8].

There is evidence that the likelihood of severe illness and mortality does not differ significantly
between men in general and postmenopausal women. In particular, this is demonstrated in the work of
Costeira et al. [18], which included data from women from the UK social monitoring application,
including 2,637 post-menopausal women, 5,689 women taking combined oral contraceptives (COCs),
and 51,193 women taking menopausal hormonal therapy (MGT). Data were adjusted for age, smoking
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history, and body mass index values. It was noted that in women aged 18-45 years who took COCs, the
symptoms of a new coronavirus infection were the least pronounced, and the lowest percentage of
hospitalizations was also observed. The most severe course of COVID-19 was observed in
postmenopausal women aged 40-60 years. At the same time, postmenopausal patients using MHT
showed better indicators of the course of COVID-19 compared to those who did not use hormonal drugs
[18].

A large Chinese study also showed that menstrual status plays a significant role in the severity and
prognosis of coronavirus infection.

The spectrum, nature and impact of neurological complications of COVID-19 on the health of an
individual and his quality of life are not yet well described and studied due to the relatively short
observation period, the complex nature of the pathology and the small number of scientific studies with
a high level of evidence on this problem. For the same reasons, measures for the treatment and
prevention of delayed and late neurological disorders in people who have had COVID-19 have not been
developed. Despite the fact that the mechanisms of the formation of these disorders have not been fully
elucidated and the period of follow-up observation is relatively short, at the moment it is obvious that a
population of patients who have undergone COVID-19 with persistent neurological disorders is being
formed. Symptoms of damage to the central nervous system and peripheral nerves persist for more than
12 weeks after recovery from a viral infection and negatively affect the quality of life and health status.
This group of patients requires constant medical support by doctors of various specialties and medical
and psychological rehabilitation, the measures of which have not yet been developed.

The use of adult-type stem cells (SCs), including hematopoietic stem cells (HSCs), is a relatively
new, promising area of regenerative medicine that allows successful rehabilitation of patients with
residual CNS lesions caused by vascular, traumatic, and infectious causes [8-10].

B cBsI3u ¢ oTHOCUTEIBHO HG6OJ’H:IHI/IM NnepruoaoM, npomeaumnuMm C Hadajla pa3dBUTHA IMaHACMHU, B
JIMTECPATypC UMECTCA MaJIO pa60T, OIICHUBAIOIINUX MO3AHNUEC HEBPOJIOTMUCCKUC HAPYIICHHU A ITAIITUCHTOB C
long COVID. U emie meHbiie paboOT MOCBAIICHO CXeMaM TEparud U PeaOdHIMTAlUK IS JTaHHOTO
KOHTHHTEHTa. BkitoueHne B mporpamMmbl peaOwinTtanmu  nanueHToB ¢ long COVID wu
HEBPOJIOTMYCCKUMHU IIPOABJIICHUAMU TEpallMU C HCIIOJIb30BaAHUEM aYTOJIOTHMYHBIX FCK MOXKET
IMOTCHUOHAJIbHO pacCMaTpuBaThbCsd B Kad€CTBE HpHBHGK&TQJ’ILHOﬁ onmuuu " HUMECT II0J coboit
TCOPETUYECKOC U NPAKTUIECKOEC 000CHOBaHNE.

Post covid syndrome and menopause

Despite suggestions that the acute phase of COVID-19 infection is milder in young women, recent
reviews have noted that in the group of women under 50, cases of prolonged course of COVID-19 are
more common [28], and also highlight the particular severity and polymorphism manifestations of PCS
in women. Patients who are in a state of peri- and postmenopause turned out to be a particularly
vulnerable group in relation to PCD [8].

The depletion of estrogen-synthetic function of the ovaries affects all organ systems, including the
cardiovascular and nervous systems, the intestines, the musculoskeletal system, the genitourinary
system, and now, in the era of the COVID-19 pandemic, its vital role in the immune system is quite
clear [6].

Newson et al. [3] note that against the backdrop of a pandemic in everyday clinical practice, they
observe an aggravation of typical symptoms of the menopausal transition and the postmenopausal
period. Moreover, complaints such as fatigue, increased fatigue, reduced stamina, headaches, dizziness,
hot flashes and other vasomotor symptoms, poor sleep, decreased concentration and muscle pain, can
be a manifestation of not only menopausal syndrome, but and PCS [2]. Such coincidences can create
diagnostic difficulties and require additional examinations from clinicians to verify the correct diagnosis
[12]. Of course, the presence of menstrual irregularities, an increase in the level of gonadotropic
hormones in the blood and the age of the patient will be of key importance here. However, it is known
that in some women, menopause can occur quite early, and menopausal symptoms can develop long
before the development of clinical amenorrhea. Therefore, physicians should be especially careful
regarding the setting of prolonged COVID-19 and PCD, otherwise women with menopausal symptoms
will be misdiagnosed. Failure to correctly diagnose such conditions and delay in prescribing MHT can
lead to debilitating symptoms that affect physical and mental health, as well as increase the risk of
cardiovascular disease, type 2 diabetes, osteoporosis, obesity and dementia [21] associated with a
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progressive estrogen deficiency.

Thus, awoman who is in perimenopause and has undergone COVID-19 has a high risk of persistence
of pathological symptoms and a significant decrease in the quality of life against this background. Of
particular importance to the situation is the fact that many doctors are not wary of either PCS or the
timely appointment of MHT [13]. Obviously, in such cases, if there are indications, the initiation of
MHT is justified as a sufficiently safe and effective treatment option for women in a similar clinical
situation [20].

In general, the results of using HSCs obtained from the bone marrow or peripheral blood did not
differ from those when using mesenchymal cells [18]. At the same time, in the chronic phase with
vascular injuries (strokes) and traumatic injuries of the brain/spinal cord, the cellular mechanisms
involved in secondary damage to neurons, axons, and microglia do not differ, as well as the mechanisms
of repair of damaged tissues. CD34+ HSCs derived from peripheral blood or bone marrow have a
number of advantages. First, they penetrate the BBB and migrate to the lesions in the brain tissues,
which is especially important when they are administered intravenously. Secondly, their ability to
neuronal differentiation has been shown. Thirdly, these cells can be obtained relatively easily, in real
time and in practically unlimited quantities, from the patient himself, both for administration in a native
form and for cultivation. Fourth, a sufficient amount of information has been accumulated on their
therapeutic efficacy both in the case of the acute phase of CNS damage and in the treatment of traumatic
or ischemic diseases of the brain and/or spinal cord at the late stages [11].

Another important aspect of the COVID-19 pandemic is the high level of stress in society [23]. It is
known that stress, depleting the body's reserves, can lead to vegetative psychosomatic reactions,
decrease and even impairment of cognitive functions [24]. Obviously, in an environment of increased
stress, the menopausal period cannot be considered as the only reason for the increase in complaints of
memory loss, low concentration of attention or forgetfulness in a postmenopausal woman. The pandemic
has increased the burden women face as they bear most of the housework during lockdown and spend
more time with their children or grandchildren. Wenham et al. [25] describe important factors that lead
to non-obvious risks to the socioeconomic status and health of women during the COVID-19 pandemic.
At the same time, the ability to return to work further complicates the recovery process after COVID-
19 and the manifestation of PCS [28]. Thus, in the stressful environment of the current COVID-19
pandemic, MHT for women with menopausal symptoms may have additional benefits.

Menopausal hormone therapy and post-COVID syndrome

Healthcare professionals, physicians and researchers are facing a significant challenge in finding new
treatments that can ease the severity of symptoms of both acute and prolonged COVID-19. For PCS,
there are still no standards of therapy and there is no coherent understanding of the mechanisms through
which it is possible to influence the pathogenesis and severity of this condition [26].

In the absence of clinical recommendations at the moment, one can only rely on expert opinion and
extrapolate the experience of foreign colleagues. It has been suggested [27] that perimenopausal women
with higher estrogen levels will have a less severe course of COVID-19 compared to women of the same
age and with the same body mass index but lower E2 levels. Costeira et al. [18] suggested that the
administration of hormonal therapy may provide some protection against COVID-19.

Steward et al. [28] suggest using estrogen-containing drugs in menopausal women with a protracted
form of COVID-19 to alleviate vasomotor symptoms, improve cognitive functions, potentiate the
immune response, and increase the chances of a favorable outcome of the disease. Considering the
possibility of serious negative consequences resulting from estrogen deficiency exacerbated by the
COVID-19 pandemic, MHT should be considered not only for women with physiological
postmenopause, but also for patients who have undergone hysterovariectomy and are receiving
aromatase inhibitors. and estrogen receptor antagonists [28].

Clinical symptoms associated with long COVID can occur even in people who have had mild or
asymptomatic SARS-CoV-2. These symptoms are usually polymorphic and associated with CNS
damage. At the same time, the authors note their dynamic development over several weeks or months
[26]. Survivors of COVID-19 may experience a range of psychiatric symptoms that persist or appear
several months after initial infection. In a cohort of 402 people, 4-6 weeks after the onset of COVID-
19, 56% of cases had at least one of the psychiatric disorders (post-traumatic stress disorder, depression,
anxiety, insomnia, and obsessive-compulsive symptoms) [ 2]. Anxiety, depression and sleep disorders
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were present in about a quarter of patients after 6 months of follow-up in a study published by Chinese
scientists [13]. Some of the long-term symptoms reported in the papers were absent in the acute phase
of the infection [3]. The most common symptoms are severe fatigue with discomfort after exercise,
cognitive impairment (decreased concentration of attention, memory, lack of words), sensory (tinnitus,
dizziness), headache, shortness of breath, cough, pain and chest tightness, palpitations, smell and taste
disturbance, odynophagia, sweating, muscle-tendon pain, paresthesia (“burning sensation”), digestive
disorders (anorexia, abdominal pain, dyspepsia, diarrhea), skin manifestations (itching, urticaria ), hair
loss, sleep disturbances, irritability, anxiety and depression. Fibromyalgia syndrome is often observed,
which is also referred to as long COVID [3].

In a letter to Gersh et al. [20] also outlined three positions regarding MHT in peri- and
postmenopausal women suffering from the long-term consequences of COVID-19: 1) the use of
monotherapy using transdermal estradiol; 2) the benefits of MHT are more likely to outweigh its risks
if treatment is started in perimenopausal women at physiological doses of E2 during the optimal
therapeutic window - before the age of 60 years or within 10 years after menopause; 3) combined
estrogen-gestagen therapy in a cyclic mode will completely protect the endometrium from the possibility
of its malignant transformation. In the case of a combination of transdermal estradiol with progesterone,
a reliable, effective and at the same time safe progestogen, such as dydrogesterone (or progesterone), is
preferable for postmenopausal women with an intact uterus, since it is these progestogens that are
associated with a lower risk of cardiovascular disease. vascular diseases, thrombo-calls and oncorisks
(in particular, breast cancer) in comparison with other gestagens. In addition, when prescribing MHT to
such patients, one should take into account the severity of the disease, the presence of obesity, a tendency
to hypercoagulability, and a history of smoking [20].

In a Brazilian publication, Hipolito Rodrigues et al. [26] also expresses an expert position supporting
the prescription of MHT in women with characteristic complaints after suffering COVID-19, and also
emphasizes that physicians should instruct their patients taking MHT not to interrupt therapy. The
authors suggest that ongoing clinical trials may prove the efficacy of estrogen therapy in alleviating the
impact of PKD symptoms in middle-aged and older women [16].

Conclusion

Issues related to the new coronavirus infection are widely discussed today in the medical press,
including among obstetricians and gynecologists [30]. Many of them are associated with pregnancy and
perinatal outcomes [31, 32]. However, no less significant are the changes that occur in those infected
with COVID-19 during pre- and postmenopause. Literature data indicate that the postmenopausal period
in women is a risk factor for a more severe course of COVID-19 coronavirus infection in the acute
phase. The protracted course of COVID-19, the persistence of symptoms, and the development of severe
post-COVID syndrome are associated with the female sex, and peri- and postmenopausal women are
most vulnerable. Symptoms of estrogen deficiency and menopause can be similar to those of post-
COVID syndrome, and these conditions can coexist and exacerbate each other. Estradiol may be a
protective factor for women with COVID-19 by regulating cellular and humoral immunity factors such
as cytokines, IL-2, IL-6, IL-8, TNF-a, and C3. According to international experts, the use of MHT will
help improve the well-being and quality of life of women, as well as stop the symptoms characteristic
of menopause and PCS. When choosing a combined MHT, special attention should be paid to the
progestogen in the composition. A reliable, effective and at the same time safe progestogen, such as
dydrogesterone (or progesterone), is preferable for postmenopausal women with an intact uterus, since
these progestogens are associated with a lower risk of cardiovascular diseases, thrombosis and cancer
risks (in particular , breast cancer) in comparison with other gestagens.
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