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Perinatal psychologists and psychotherapists can hardly solve their professional tasks without knowing the
structure of a family planning the childbirth as well as family functioning and dynamics.

Perinatal psychologist should be able in a timely manner to recognize possible scenarios of disharmonic family
relations and to prevent conflict or help constructively solving it.
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Chronic heart failure (CHF) is the leading cause of disability and mortality in the population, the prevalence of
which is steadily increasing. CHF is three times more common in late postmenopausal women. The purpose of the
work is the analysis of modern scientific ideas about the pathogenesis of CHF with arterial hypertension (AH) in
postmenopausal conditions. The review presents the main ideas about the pathogenesis of CHF, the influence of hy-
poestrogeny on the molecular mechanisms of the development of hypertension, endothelial dysfunction, myocardial
fibrosis, myocardial remodeling, and osteodysmetabolism. The leading role of the activation of systemic inflamma-
tion in the development of CHF, their importance in the postmenopausal period is indicated. The pro-inflammatory
molecular cascades involved in the formation of CHF in postmenopausal women are presented. Common links were
found in the pathogenesis of hypertension, CHF and processes accompanying postmenopause. Potential early mark-
ers of the development of CHF are presented, and possible directions of therapeutic influence are indicated. The re-
view systematizes modern ideas about the pathogenetic mechanisms of the development of CHF in postmenopausal
women against the background of hypertension, which determines the prospects for solving the problematic issues

of diagnosis and treatment of CHF.
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Connection of the publication with planned re-
search works. This work is a fragment of the science
topic “Peculiarities of the course of cardiovascular pa-
thology in patients of different age categories depend-
ing on the presence of components of the metabolic
syndrome and comorbid conditions, ways of correcting
the detected disorders and prevention”, state registra-
tion number 0119U1028.

Introduction. Chronic heart failure (CHF) is one of the
most frequent causes of hospitalization, disability and
mortality of the working population both in Ukraine and
in the whole world. The prevalence of CHF is 1.5-2.0%,
and among people older than 65 years, it reaches 6-10%
[1, 2]. The annual mortality among patients with mild
CHF is 10%, and in the case of a severe degree — 50-60%
[3]. The five-year survival rate after the onset of clinical
symptoms of CHF is 25% in men and 38% in women. The
increase in the life expectancy of the population and, ac-
cordingly, its aging, is combined with a constant increase

in the incidence of CHF, the prevalence of which reaches
37 million people in the [4]. Estimating the prevalence
of CHF remains an epidemiological problem due to the
dependence on the development of various methods of
diagnosis and treatment [5, 6].

According to the New York Heart Association (NYHA),
the prevalence of CHF of functional class II-1V in Ukraine
is about 2 million people [7, 8]. The frequency of hos-
pitalizations and mortality in CHF remains consistently
high [9].

Recently, there has been a more significant growth
rate of CHF in women; the ratio of the number of women
to men at the age of 65 is approximately 3:1. However,
the generalization of data from numerous clinical stud-
ies of CHF showed that women made up only 21 percent
of the studied cohort [10].

Epidemiological studies have shown gender differ-
ences in the clinical picture, risk factors, and prognosis
of CHF. In women, the phenotype of heart failure with
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preserved ejection fraction (HFF) predominates, while
mortality rates do not differ from those of individuals
with systolic dysfunction [11].

In postmenopause, the frequency of arterial hyper-
tension and coronary heart disease increases significant-
ly, which creates conditions for the development of CHF
[12]. More than 12.5 million patients with arterial hyper-
tension (AH) are registered in Ukraine, which is 32.2% of
the adult population of the country [13]. Hypertension
is a leading risk factor for cardiac and cerebrovascular
events, accounting for 88% of mortality from cardiovas-
cular diseases [14]. Although it is determined that the
prevalence of hypertension in men younger than 60
years is higher than in women, hypertension is a lead-
ing factor in the development of cardiovascular diseases
and mortality in postmenopausal women [15, 16, 17].

Numerous pathogenetic mechanisms are associated
with estrogen deficiency during menopause, leading to
the formation of hypertension and its consequences.
This is a violation of endothelium-dependent vasodi-
latation, and activation of the renin-angiotensin-aldo-
sterone system (RAAS), sympathoadrenal system (SAS),
increased sensitivity to sodium chloride, increased vas-
cular resistance, dyslipidemia, insulin resistance, which
together belong to the postmenopausal metabolic syn-
drome [18, 19].

Disturbances in the hormonal status manifested by
the climacteric syndrome create conditions for masking
the clinical manifestations of the initial stages of CHF. In
postmenopause, CHF runs for a long time in a hidden,
asymptomatic form, is poorly diagnosed and, in the ab-
sence of treatment, progresses rapidly.

Therefore, it is relevant to study the characteristics
of CHF against the background of hypertension in post-
menopausal women with the aim of timely diagnosis
and treatment of CHF in the initial stages.

The purpose of the work is an analytical study with
the determination of the leading pathogenetic mecha-
nisms of the formation of chronic heart failure against
the background of arterial hypertension in postmeno-
pausal women.

Main part. The fact of neurohumoral activation has
definitely been proven in the pathogenesis of CHF, but
this theory is not exhaustive. It has been proven that he-
modynamic overload and myocardial ischemia activate
immune defense, which, in turn, can cause systolic and
diastolic dysfunction of the myocardium [20, 21]. The
leading mechanism of the development of CHF is also
a violation of the metabolism of the extracellular ma-
trix, which causes myocardial fibrosis with subsequent
remodeling of the myocardium, especially in CHF with
preserved left ventricular ejection fraction [22, 23].

Recently, a new concept of the development and
progression of CHF has become relevant, which consists
in the influence of immune activation and systemic in-
flammation [24, 25]. Proinflammatory cytokines (CK)
regulate the level of apoptosis of cardiomyocytes, which
determines the type of myocardial remodeling and, ac-
cordingly, the progression of CHF [26, 27, 28].

Today, a whole spectrum of proinflammatory CKs is
known, which have a damaging effect on the endotheli-
um of vessels, cellular and matrix structures of the myo-
cardium, which mediates vasoconstriction, apoptosis,
fibrosis and remodeling of the myocardium. Fractalkin/
CX3CL1, neopterin and a number of others are among

the recently established markers of CHF development
and progression Proinflammatory CCs cause endothelial
dysfunction and oxidative stress, which are one of the
main factors in the formation and progression of AH and
CHF [29].

To date, the cardiovascular protective properties of
estrogens have been proven, estrogen receptors have
been found on the surface of cardiomyocytes and vas-
cular smooth muscle cells [30]. A decrease in the level
of estrogens in postmenopausal women is an indepen-
dent factor that leads to the activation of the RAAS and
SAC, and an increase in the level of angiotensin Il (AT-II)
production. Along with the well-known pressor effects,
AT-1l stimulates the production of pro-inflammatory CK,
aldosterone, vasoactive molecules, endothelin-1. Aldo-
sterone stimulates the synthesis of collagen by fibro-
blasts, mediates inflammatory reactions in the vascular
wall, causes increased excretion of calcium from the
body, especially in conditions of vitamin D deficiency,
which provokes secondary hyperparathyroidism [31,
32]. Parathyroid hormone activity also increases with
age. AT-Il and parathyroid hormone activate the pro-
liferation of osteoclasts and their metabolic activity.
Pro-inflammatory CKs stimulate osteoclastogenesis and
inhibit the functional capacity of osteoblasts, in turn,
increased osteoclast activity mediates osteoporosis, in-
creased stiffness of myocardial arteries, causing deep-
ening of morpho-functional disorders both in hyperten-
sion and CHF with negative consequences for the body
as a whole [33]. Thus, the mechanisms of hypertension,
CHF and the processes accompanying menopause are
similar and potentiate each other.

It is known that B-type natriuretic peptide (BNP) and
N-terminal BNP peptide (NT-proBNP) are the “gold stan-
dard” for CHF diagnosis. In 1998, McDonagh and col-
leagues published the results of a large-scale study, es-
tablishing that a BNP level >17.9 pg/ml with a sensitivity
of 77% and a specificity of 87% can be used as a marker
of left ventricular (LV) dysfunction [34].

However, these markers cannot reflect the ways of
development and progression of CHF, since elevated
levels are determined only in clinically expressed CHF,
and also, high variability of the values of these markers
is noted depending on gender, age, body weight, hor-
monal imbalance, kidney diseases, previous infection
[35].

In the light of the new concept of the progression of
CHF, which is based on the idea of immune activation
and systemic inflammation, the biomarker ST2 (Growth
Stimulation expressed gene 2), also known as IL1RL1,
a member of the interleukin-1 receptor family (IL-1),
which plays a central role in the regulation of the pro-
inflammatory response. ST2 has been identified in two
forms: membrane-bound (ST2L) and soluble, circulating
in the bloodstream (sST2). The membrane-bound form
of ST2 is expressed on cardiomyocytes [35, 36, 37].

The functional ligand of ST2, interleukin 33 (IL-33),
secreted by fibroblasts, provides a cardioprotective ef-
fect in response to myocardial stretch. In contrast, the
soluble isoform (sST2) blocks the effects of IL-33, caus-
ing the activation of cardiac remodeling and fibrosis [38,
39].

The ST2/IL-33 signaling system is likely to be key in
regulating the inflammatory response in the myocar-
dium. At the same time, it was established that the de-
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gree of increase in sST2 in the blood does not depend on
the etiology of CHF, gender, heart rate, body mass index
(BMI), hemoglobin level, the presence of atrial fibrilla-
tion, etc., unlike BNP/NT-proBNP [40]. The advantage of
ST2 also lies in the ability to determine the presence of
CHF in the clinically asymptomatic phase, unlike natri-
uretic peptides [41, 42].

Over the past 5 years, a number of large-scale stud-
ies have been conducted: LURIC, PROTECT, the results
of which demonstrated the leading role of the ST2/IL-33
system in the pathogenesis of CHF [43, 44].

Due to its special properties and potential role in the
diagnosis and prediction of asymptomatic remodeling,
fibrosis and CHF, as well as mortality, ST2 claims to be a
risk predictor of CHF and adverse cardiovascular events.

Estrogen deficiency in postmenopausal women also
causes an imbalance in the functioning of the RANKL/
RANK/OTG signaling system, which is responsible for the
formation of osteoporosis and implements its mecha-
nisms due to the activation of systemic inflammation.
RANK is a receptor-activator of nuclear factor kappa B
(NF-kB), which is presented on activated osteoblasts,
RANKL is a ligand, a glycoprotein synthesized by os-
teoblasts and activated T-lymphocytes, belongs to the
tumor necrosis factor (TNF-a) superfamily [45, 46].
NF-kB plays a key role in the activation of the pro-inflam-
matory cascade [47].

The RANKL/RANK signaling pathway, mediated by
TRAF6 and NF-kB signaling, triggers osteoclast matura-
tion and differentiation and, accordingly, bone resorp-
tion is activated. OTG (osteoprotegerin) — produced by
osteoblasts, vascular endothelium, stroma, B-lympho-
cytes, competitively binds with RANK, affecting osteo-
genesis, by inhibiting the maturation of osteoblasts [48].

Estrogens, binding to the intracellular receptors of
osteoblasts, increase their functional and proliferative
activity, leading to the activation of the formation of
osteoprotegerin, which in turn indirectly stimulates the
RANK/OTG cascade, suppressing the activity and matu-
ration of osteoclasts [49].

Osteoprotegerin, according to foreign researchers of
the last five years, is recognized as an important marker
for the development of CHF in postmenopausal women
[50].

The above demonstrates the complex multifactorial
mechanisms involved in the formation of CHF, the de-
termining pathogenetic role of the activation of chronic
systemic inflammation in hypertension and CHF, the im-
portance of a differentiated gender approach and early
diagnosis, prevention and treatment of CHF.

To date, there are insufficient data on the early detec-
tion and prevention of CHF in postmenopausal women
with hypertension. Also, there are no developed ways
to prevent CHF in conditions of hormonal and metabolic
shifts mediated by menopause. Numerous studies on the
use of hormone replacement therapy (HRT) in postmeno-
pause did not give a clear conclusion about its importance
in the prevention of cardiovascular complications and
safety [51, 52, 53, 54].

Recently, agents based on polyphenols of plant origin
have been actively researched, which have shown reliable
effectiveness in relation to many links of pathogenetic
processes in cardiovascular diseases and other pathologi-
cal conditions, possessing a wide spectrum of activity (an-
tioxidant, anti-inflammatory and immunomodulatory ef-
fect) [55, 56, 57, 58, 59]. One of the leading mechanisms
of action of polyphenols is the anti-inflammatory effect
due to the blockade of signaling, by activating systemic in-
flammation, in particular, with the participation of NF-kB
[60, 61].

Therefore, the search for ways to prevent and correct
CHF in patients with hypertension in the postmenopausal
period is extremely relevant and timely, and the addition
of polypotent polyphenols to standard CHF therapy may
prove to be a promising direction for both treatment and
prevention of these pathological conditions.

Conclusions. The analysis of the data available in the
scientific literature made it possible to systematize mod-
ern ideas about the pathogenetic mechanisms of the
development of chronic heart failure in women in the
postmenopausal period on the basis of arterial hyper-
tension and to identify certain problematic issues that
are controversial in the discussion by various authors
and do not have a final solution until now.

Prospects for further research. On the basis of the
presented analytical study, it is planned to conduct
prospective cohort studies aimed at studying the char-
acteristics of CHF in women with arterial hypertension
in the postmenopausal period. Cytokine levels, particu-
larly ST2 and osteoprotegerin (OTG), in early postmeno-
pausal women need to be studied to determine the CHF
phenotype. It is expedient to study the relationships
between clinical, immunological, and biochemical indi-
cators in the postmenopausal period, which can reveal
predictors of cardiovascular risk in women. The given
data are the basis for the search for pathogenetically
justified therapeutic and preventive measures for CHF
in postmenopausal women.
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BMNAMB NOCTMEHOMAY3U HA ®OPMYBAHHA XPOHIYHOI CEPLLEBOI HEJOCTATHOCTI B }KIHOK 3 APTEPI-
AJIbHOIO TNNEPTEH3IEIO

Kasakos H0. M., YekaniHa H. |., Mnakca B. M.

Pe3stome. Bcmyn. XpoHiyHa cepueBa HegocTaTHicTb (XCH) € ogHieto 3 NpoBigHMX NpuYKH iHBanigisauii Ta cmepT-
HOCTi HaceneHHA, 3 BMCOKOK PO3MOBCIOAMEHICTIO Y CBIiTi i HEBMMHHUMW TEMNAaMM 3POCTAHHA 3aXBOPIOBAHOCTI.
OcTaHHIM Yacom cnocTtepiraeTbea yce binbwa nowmpeHicte XCH y JKiHOK, Y MOXMAoMy Bili, y NOPiBHAHHI 3 4ON0BI-
Kamu, il po3noBCOAKEHICTb CTaE BTPOE binblia. Y NocTMeHoMNaysi CyTTEBO 3pOCTaE YacToTa apTepianbHOI rinepTeHsii
(AT), iwemiyHoT xBOPO6YU Cepus, LLO CTBOPIOE YMOBK A1a po3BUTKY XCH. Tomy aKTyanbHUM € BUBYEHHS 0COB/1MBOC-
Teit XCH Ha Thi AT y »KiHOK MOoCTMeHoMNay3a/ibHOTO BiKy 3 METOH CBOEYACHOI AiarHOCTMKK M NiKyBaHHSA Ha MOYaTKOBUX
cTagiax.

Memoto pobomu — aHaNiTUYHE JOCAIAKEHHA 3 BU3HAYEHHAM NMPOBIAHMX NATOFEHETUUYHUX MeXaHi3miB dopmy-
BaHHA XCH Ha Tni Al B KiHOK Yy nocTmeHonaysi.

OcHosHa YacmuHa. B ornagi npeacTaBaeHi OCHOBHI yAABAEHHSA NPO NAaTOreHEeTUYHI MexaHi3Mn PO3BUTKY Ta Npo-
rpecyBaHHa XCH. 3a3HayeHa posib HEMpPO-rymopasibHOI aKTMBALLi, reMOAMHAMIYHOIO NepeHaBaHTAXKEHHA B YMO-
Bax Al, nopyweHHA MeTaboniamy No3akAITMHHOTO MaTPUKCy 3 GopMyBaHHAM KOPCTKOCTI MioKapay. OCHOBHY yBary
npuaineHo HoBil KoHuenuii po3smTKy XCH, o nonArae y BNAMBI iMyHHOT aKTUBaLLii Ta CUCTEMHOrO 3ananeHHA. 3a-
3HAYeHO PO/b NPOo3ananbHUX LUMTOKIHIB Y PO3BUTKY eHAoTenianbHOT ANChYHKLIT, pemoaentoBaHHi miokapay Ta npo-
rpecyBaHHi XCH. He3anexHUM pakTopom natoreHeTUYHUX 3MiH y po3BUTKY XCH € rinoecTtporeHris y noctmeHomnaysi.
HaBeneHi mexaHi3mK aKTMBaLji NpecopHUX cucTem B yMoBax AedilMTy ecTporeHiB Ta onocepenKoBaHi ebektn, y
TOMY YNUC/Ti MONERYNAPHI MexaHi3MK gucmeTaboniamy cnony4yHoi TKaHUHK, KapAioremoamMHamMiuyHi HacNiaAKKW Ta iXHil
B3aEMO3B’A30K. 3HalAeHi cninbHi naHkKM y natoreHesi Al, XCH Ta npouecis, Wo CynpoBOAKYIOTb NOCTMEHONays3y.
[JeTanbHo BUKNaAeHi Npo3ananbHi CUrHaNbHI KacKaaum, WO 3a4iAHi Ta aKTUBYIOTbCA Y MexaHismax popmysaHHA XCH
B KIHOK Y Mepiogi nocTMeHoMnaysu, 30KpeMa, 3a y4acTio iHTepaelikiHa ST2, octeonpoTerepuHy. OBrpyHTOBaHO 3Ha-
YeHHsA rinoecTporeHii y akTMBaLii Npo3ananbHUX MeXaHi3MiB 3 pO3BUTKOM OCTEOANCMETaboNi3MY, MiOKapAiaibHOTo
$ibpo3y Ta pemoaentoBaHHsA Ta iXHili B3aEMO3B’A30K KPi3b NPU3MY CUCTEMHOrO 3ananeHHaA. [peacTaBaeHi noTex-
LiiHi paHHi mapKepu po3BuTKY XCH, 3a3HayeHi MOXKAUBI HANPAMKM TepaneBTUYHOrO BMN/IMBY.

BucHosKu. B ornagi cnctematrM3oBaHO CyyYacHi yABAEHHA NPO NaToreHeTUYHi mexaHismu po3BuTky XCH B »KiHOK
y nocTmMeHonaysi Ha i Al Wo BM3Ha4Ya€e NepCcneKkTUBU BUPILLEHHS NPOBAEMHUX NUTaHb AiarHOCTUKM Ta JliKyBaHHA
XCH.

Kniouosi cnoBa: xpoHiyHa cepueBa HeAOCTAaTHICTb apTepia/ibHa rinepTeHsia, NOCTMeHoMNay3a, NaToreHeTUYHi me-
XaHi3mu.

INFLUENCE OF POSTMENOPAUSE ON THE FORMATION OF CHRONIC HEART FAILURE IN WOMEN WITH
ARTERIAL HYPERTENSION

Kazakov Y. M., Chekalina N. I., Plaksa V. M.

Abstract. Introduction. Chronic heart failure (CHF) is one of the leading causes of disability and mortality in the
population, with a high prevalence in the world and an unrelenting rate of increase in morbidity. Recently, there
has been an increasing prevalence of CHF in women, in old age, compared to men, its prevalence becomes three
times greater. In postmenopause, the frequency of arterial hypertension (AH), coronary heart disease, which creates
conditions for the development of CHF, increases significantly. Therefore, it is relevant to study the characteristics of
CHF on the background of hypertension in postmenopausal women with the aim of timely diagnosis and treatment
in the initial stages.

The purpose of the work is an analytical study with the determination of the leading pathogenetic mechanisms
of the formation of CHF against the background of hypertension in postmenopausal women.

Main part. The review presents the main ideas about pathogenetic mechanisms of CHF development and
progression. The role of neuro-humoral activation, hemodynamic overload in conditions of hypertension, violation
of the metabolism of the extracellular matrix with the formation of myocardial stiffness is indicated. The main
attention is paid to the new concept of the development of CHF, which consists in the influence of immune activation
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and systemic inflammation. The role of pro-inflammatory cytokines in the development of endothelial dysfunction,
remodeling of the myocardium and the progression of CHF is noted. An independent factor of pathogenetic changes
in the development of CHF is hypoestrogeny in postmenopause. Mechanisms of activation of pressor systems in
conditions of estrogen deficiency and mediated effects are presented, including molecular mechanisms of connective
tissue dysmetabolism, cardiohemodynamic consequences and their interrelationship. Common links were found in
the pathogenesis of hypertension, CHF and processes accompanying postmenopause. The pro-inflammatory signaling
cascades involved and activated in the mechanisms of CHF formation in postmenopausal women, in particular, with
the participation of interleukin ST2, osteoprotegerin, are described in detail. The importance of hypoestrogenia in
the activation of pro-inflammatory mechanisms with the development of osteodysmetabolism, myocardial fibrosis
and remodeling and their relationship through the prism of systemic inflammation is substantiated. Potential early
markers of the development of CHF are presented, and possible directions of therapeutic influence are indicated.

Conclusions. The review systematizes modern ideas about the pathogenetic mechanisms of the development
of CHF in postmenopausal women against the background of hypertension, which determines the prospects for
solving the problematic issues of diagnosis and treatment of CHF.

Key words: chronic heart failure, arterial hypertension, postmenopause, pathogenetic mechanisms.

ORCID and contributionship

Kazakov Yu. M.: 0000-0003-2224-851X AFF
Chekalina N. I.: 0000-0003-1111-9472 4P
Plaksa V. M.: 0000-0002-1627-1492 ®

Conflict of interest:
The Authors declare no conflict of interest.

Corresponding author

Chekalina Natalia Igorivna

Poltava State Medical University

Ukraine, 36024, Poltava, 23 Shevchenko str.
Tel: +380509125953

E-mail: chn.med.ua@gmail.com

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,
F — Final approval of the article.
Received 22.03.2022
Accepted 16.09.2022

DOI 10.29254/2077-4214-2022-3-166-50-58

UDC 616.9(COVID-19):35(075.8)

Karatash A. V., Bilanova L. P., Bilash S. M., Pronina O. M., Bilash V. P.,
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PROGRESS AND PROBLEMS OF VACCINATION AGAINST CORONAVIRUS INFECTION

COVID-19
Poltava State Medical University (Poltava, Ukraine)
bilanova.lara@gmail.com

This article is devoted to the main achievements and problems associated with vaccination against the COVID-19
coronavirus infection. This problem remains relevant as the coronavirus infection is a highly contagious disease that
spreads widely worldwide. Vaccination is currently the most effective way to prevent the occurrence of a coronavirus
infection or its severe consequences. The difficulty is that vaccination against COVID-19 is effective only when the
antigenic structure of the circulating virus matches the antigens contained in the vaccine (or, in the case of RNA and
DNA vaccines, the viral antigens programmed into the genetic code). However, the coronavirus is constantly chang-
ing its genetic structure, resulting in new strains that differ from circulating variants and have pandemic potential,
against which existing vaccines may be ineffective. This study aimed to determine the main approaches to creating
a vaccine's advantages and disadvantages of vaccination through bibliographic analysis. A literature search was
conducted among published peer-reviewed articles, books, textbooks, and monographs. The obtained data were
systematized and processed. Attention was paid to the main approaches to creating vaccines against COVID-19; the
problems of immunological imprinting and antibody-dependent enhancement of infection were assessed. It was es-
tablished that strategies based on the use of DNA and RNA vaccines to solve the problem of their low immunogenic-
ity in humans are a real alternative for the future development of medicine in the prevention of infectious diseases.

Key words: vaccination, coronavirus infection, COVID-19, vaccine, immunological imprinting, antibody-depen-
dent enhancement of infection.
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