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Annotation

Heart failure is a complex syndrome responsible for high mortality and
hospitalization rates. Ischemic heart disease is one of the most common causes of
heart failure and is usually associated with coronary heart disease, defined by the
presence of one or more obstructive plaques that cause a decrease in coronary
blood flow, causing myocardial ischemia and, as a result, heart failure. Coronary
artery disease (CHD) determines a decrease in the supply of oxygen to the
myocardium, which causes a violation of the contraction and relaxation of the
myocardium. In this regard, "modern" cardiology pays great attention to the study
of epicardial atheromatous plaque, its etiology, prevention, diagnostic and
therapeutic interpretation.
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AHHOTAIIUA
CepaeuHass HEAOCTATOUYHOCTD ABJISETCA CJIOKHBIM CUHAPOMOM, OTBETCTBEHHBIM
32 BBICOKHME TMOKa3aTejid CMEPTHOCTM M rocuuTajaudanuu. HMmemuueckas
00J1e3Hb cepjila ABJISAETCS OJAHOM M3 Hambojiee YacThIX HNPUUYMH CepJeYHOU
HEJIOCTAaTOYHOCTA ¥ OOBIYHO CBSI3aHA C HIIEMHUYECKOM OOJIE3HBIO Cep/Alla,
OIIpezieIsiEMON HAJIMUYMEM OJIHOW WJIM HECKOJBKUX OOCTPYKTHUBHBIX OJIAIIEK,
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KOTOPBIE OIPEAESIAIOT CHUKEHNE KOPOHAPHOTO KPOBOTOKA, BBI3BIBAsI UIIIEMHIO
MHOKapZa U, KakK CJIeJICTBHE, CEPJIEYHYI0 HE0CTaTOYHOCTh. Miemuueckasi
oose3np cepana (MBC) ompenensieT CcHMKeHHEe CHaOKeHUA MHUOKap/a
KHUCJIOPOJIOM, UTO BBI3bIBA€T HapYIIEHHE COKpallleHusA U pacciabiieHus
MUOKap/a. B CBSI3U ¢ 3TUM «COBpeMeHHas» KapJAUOJIOTUA yAeJisAeT OOJIBIIoe
BHUMAaHIE U3yYEeHUIO SITUKAPAUATbHON aTEPOMATO3HOM OJIAIIKY, €€ STHOJIOTHH,
IpopUIaKTHKE, TUATHOCTUYECKON U TepAaleBTUUYECKOU NHTEPIIPETAIIHH.

KiaroueBnle cioBa: CepaeuHasi HEIOCTAaTOYHOCTb, HINEMHUYECKHIN OO0JIe3Hb
cep/iia, MexKayHapoaHasA Kiraccudukaiusa 0oe3He, IpUIUHbI CMEPTH
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Annotatsiya

Yurak yetishmovchiligi yuqori o'lim va kasalxonaga yotqizish ko'rsatkichlariga
oshishiga sabab bo’ladigan murakkab sindromdir. Ishemik yurak kasalligi yurak
yetishmovchiligining eng keng tarqalgan sabablaridan biri bo'lib, odatda koronar
yurak kasalligi bilan bog'liq bo'lib, koronar qon oqimining pasayishiga olib
keladigan bir yoki bir nechta obstruktiv pilakchalarning mavjudligi bilan
belgilanadi, bu esa miokard ishemiyasini keltirib chiqaradi va natijada yurak
etishmovchiligi rivojlanadi. Yurak ishemik kasalligi (YIK) miokardning qisqarishi
va kengayishining buzilishiga olib keladigan kislorod bilan ta'minlanishining
pasayishini aniglaydi. Shu munosabat bilan "zamonaviy" kardiologiya epikardial
ateromatoz pilakcha, uning etiologiyasi, profilaktikasi, diagnostik va terapevtik
talqinini o'rganishga katta e'tibor beradi.

Kalit so'zlar: Yurak yetishmovchiligi, yurak ishemik kasalligi, kasalliklarning
xalqgaro tasnifi, o'lim sabablari
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Despite significant advances in the treatment of cardiovascular diseases, the
prevalence of chronic heart failure (CHF) not only does not decrease, but also steadily
increases, the increase in the incidence of which resembles a non-communicable
epidemic. Ischemic heart disease is one of the most common causes of heart failure
and is usually associated with coronary heart disease, defined by the presence of one
or more obstructive plaques that cause a decrease in coronary blood flow, causing
myocardial ischemia and, as a result, heart failure. However, coronary obstruction is
only part of a complex pathophysiological process leading to myocardial ischemia.
There is increasing attention in the literature to the role of microcirculation in the
pathophysiology of coronary heart disease and heart failure. Coronary microvascular
dysfunction determines the inability of the coronary circulation to meet the metabolic
needs of the myocardium due to an imbalance in the mechanisms of regulation of
coronary blood flow, including ion channels, which leads to the development of
hypoxia, fibrosis, and tissue death, which can cause loss of myocardial function, even
beyond the presence of atherosclerotic epicardial plaques. For this reason, ion
channels may represent a link between coronary microvascular dysfunction, coronary
heart disease, and subsequent heart failure. The MONICA study, conducted on a solid
unorganized population, showed the prevalence of CHF - 2%. A study of residents of
cities over 50 years old, conducted in Rotterdam, established the prevalence of CHF -
up to 4%. In a different population study EPOCHA-CHF according to clinical criteria,
the increase in the prevalence of CHF was more than 4%, especially in older age
groups, reaching 9.7%.

An important factor in maintaining the normal functioning of the cardiovascular
system is the timely prevention of the development of cardiac diseases by early and
reliable determination of possible risk factors for the occurrence and development of
pathological changes in the myocardium.

Heart failure (HF) is a complex syndrome responsible for high rates of death and
hospitalization in the general population worldwide. One of the most common causes
of HF is coronary heart disease (CHD), which leads to loss of myocardial tissue and
contractility [1]. Coronary heart disease (CHD) determines a decrease in myocardial
oxygen supply, which causes a violation of myocardial contraction and relaxation
[2,3]. In this regard, "modern" cardiology pays great attention to the study of
epicardial atheromatous plaque, its etiology, prevention, diagnostic and therapeutic
interpretation. As early as the 1970s, the effects of progressive narrowing due to
stenosis on coronary blood flow at rest and at peak levels were described [4]. In fact,
a decrease in the diameter of a coronary artery by >50% limits its maximum
vasodilating capacity, and a decrease by >85% determines a decrease in blood flow
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even at rest. The pathophysiological continuum between epicardial coronary artery
obstructive atherosclerosis, myocardial ischemia, and HF is now well defined.
Angiographic data confirmed the relationship between the severity and prevalence of
coronary atherosclerotic lesions and survival [5]. However, several studies in the
literature suggest that coronary obstruction is only an element of a complex
multifactorial pathophysiological process leading to myocardial ischemia [6]. In
addition, it is also known that impairments in the function and structure of the
coronary microvasculature are associated with various clinical conditions [7,8]. In
clinical practice, insufficient attention is paid to the coronary microcirculation and its
pathophysiological role. What actually is this vasculature, consisting of coronary
arterioles with a diameter of 50 to 200 microns? Should a cardiologist take this into
account when making difficult decisions?

CAD, and CAD in particular, is a major cause of HF [9,10]. However, CAD, and in
particular the presence of atherosclerotic plaque in the epicardial coronary arteries,
does not always define myocardial ischemia and, on the other hand, myocardial
ischemia is not always justified by the presence of atherosclerotic plaque. In patients
with CAD, systolic myocardial dysfunction has been described as the main
pathophysiological mechanism associated with HF [11,14]. Classically CAD patients
who develop HF have a history of myocardial infarction with atherosclerotic lesions
of the epicardial arteries, as confirmed by coronary angiography [12,15]. However, the
absence of atherosclerotic plaques according to coronary angiography cannot exclude
the presence of coronary microvascular dysfunction (CMD) as a pathophysiological
mechanism of HF. It is assumed that diastolic dysfusia predominates in these
patients. function [13]. Moreover, AMD may represent a pathophysiological substrate
for left ventricular diastolic dysfunction [16,19].

In the literature, a growing number of studies emphasize the central role of AMD in
the pathophysiology of CAD and HF, in addition to atherosclerotic disease
[3,4,8,9,19]. Moreover, AMD is one of several pathophysiological mechanisms that
can cause type II myocardial infarction. CMD arises from impaired microvascular
endothelial and non-endothelial adaptation of CBF to the metabolic needs of the
myocardium and may be associated with myocardial ischemia independently of CAD
[17,18]. Dysregulation of mediators of CBF regulation, such as coronary ion channels,
can lead to CMD. In addition, CMD, which alters the hemorheological characteristics
of CBF, may contribute to the development of atherosclerotic plaques in epicardial
vessels by increasing shear stress and long-term exposure of the coronary vessel wall
to low-density lipoprotein (LDL), ROS, inflammatory mediators, and enhanced
glycation completion. -products (AGEs). There are several methods by which CMD
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can be assessed. Transthoracic echocardiogram, cardiac magnetic resonance imaging,
and positron emission tomography (PET) can be used for non-invasive evaluation of
CFR, while coronary angiography can be used for its invasive evaluation [18]. During
coronary angiography, intracoronary administration of acetylcholine and adenosine
can be used to assess endothelial-dependent and independent vasodilation,
respectively. CMD is defined by CFR<2.0. Over the past few years, several authors
have hypothesized a central role for AMD in the pathophysiology of HF and
myocardial remodeling.

Moreover, other authors suggest an association between CMD via endothelial
dysfunction and symptom severity in patients with HF [12,13]. According to the
ALLAHAT study and the European HF registry MEDIA (The Metabolic Road to
Diastolic Heart Failure), these patients often have a high body mass index, and
cardiovascular risk factors such as arterial hypertension, diabetes mellitus and
dyslipidemia can lead to HF through microcirculatory dysfunction. Endothelial
dysfunction is associated with reduced NO bioavailability and reduced KATP activity.
In addition, CMD stimulates cardiomyocyte hypertrophy, fibrosis, and microvascular
thinning, which are the main histological changes observed in HF [12,14,15].

In addition, Paulus et al. [14] and Franssen et al. [17] focused on the possible role of
AMD in the pathophysiology of HF. They identified a possible sequence of events that
could lead to heart failure. All cardiovascular risk factors contribute to a systemic pro-
inflammatory state. Patients with HF have high blood levels of tumor necrosis factor
alpha (TNF-a), interleukin 6 (IL-6), pentraxin 3, and ST2. However, systemic
inflammation is not a predictive risk factor for HF. In the microvasculature, an
inflammatory condition, as well as each risk factor itself, can cause increased
production of ROS, increased expression of chemokines and selectins such as vascular
cell adhesion protein 1 (VCAM-1) and E-selectin, and impaired mitochondrial
function. and reduced NO availability [17].

Adaptation of myocardial blood flow to various metabolic conditions is essential for
normal myocardial function. This adaptive process requires a complex system of
factors. Several mechanisms are involved in the regulation of myocardial blood flow,
including metabolic and neurohumoral factors, as well as physical influences such as
changes in intraluminal pressure or effects caused by shear stress on the vessel wall.
In this context, the role of coronary ion channels is critical in matching CBF to
metabolic needs. Because of their role in repolarization in coronary vascular cells
(endothelial and smooth muscle), changes in ion channel expression or activity often
result in abnormalities in vascular tone. Thus, pathophysiological conditions
characterized by the development of vascular hyperactivity, including arterial
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hypertension, dyslipidemia, diabetes mellitus, and genetic variations such as
mutations or polymorphisms, can lead to changes in the expression or function of
coronary ion channels. In addition, ROS-induced abnormalities in the activity of these
channels during diabetes-induced oxidative stress cause dysfunction in vascular
resistance control. This damages the regulatory system dependent on myocyte
metabolism, which inevitably leads in the long term to the development of coronary
artery microcirculation dysfunction and myocardial insufficiency. This can be
considered a new paradigm in the pathophysiology of HF, in which the inability of the
coronary circulation to meet the metabolic needs of the heart due to dysfunction of
the microcirculation and mechanisms of its regulation, including ion channels, leads
to the development of hypoxia, fibrosis and tissue death, which ultimately leads to loss
of myocardial function, even beyond the atherosclerotic epicardial plaque [1-13]. In
addition, modern therapies for HF, such as beta-blockers, ACE inhibitors, and
aldosterone antagonists, reduce myocardial oxygen demand and reduce the effect of
metabolic vasodilation dysfunction. The imbalance between supply and demand for
oxygen, due to changes in the microcirculation of the heart and coronary ion channels,
is even more evident when the load on the heart is high. Thus, pharmacological
interventions that can reduce cardiac performance also minimize the reduction in
microcirculatory dysfunction and are likely to slow the progression of the disease. In
recent years, the attention of scientific literature has been drawn to the study of
coronary microcirculation and its regulators, including ion channels, and also taking
into account the pathophysiological continuum that links microcirculatory
dysfunction with coronary artery disease and heart failure. However, further research
is needed to shed light on this intriguing but still unexplored aspect. The significance
of the influence of chronic heart failure (CHF) on the magnitude of mortality rates is
ambiguous. Much depends on approaches to its definition, the ability to record cases
of complications, and the quality of filling in the MSA. Currently, in ICD-10, the rules
for determining and placing SNs in the MSC are described in Volume 2, but are not
clear enough. On the one hand, ICD10 Volume 2 states that “other cardiac conditions
must be accepted as an obvious cause of HF” (i.e., HF cannot be PPP), and on the
other hand, there is no explanation in which cases HF can be an immediate cause.
cause of death (NPD), “an intermediate cause or fatal complication of PPP, since there
is a recommendation to abandon the use of codes I50.- (SN), in cases of a terminal or
acute, sudden ... condition of short duration” [3]. Therefore, each specialist can
interpret such recommendations as he understands it; moreover, volume 2 is
intended for “coders” (trained health statisticians), not physicians.
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The National guidelines for determining the risk and prevention of sudden cardiac
death indicate that the main causes of death from cardiovascular diseases are the
progression of CHF (50% of all deaths) and sudden cardiac death (SCD) (50%) [4].
However, there are no references to studies in which such statistics would be
confirmed, and there are no other data based on MSS on the frequency of CHF as NPS,
an intermediate cause or a fatal complication in CAD. Based on the foregoing, the
study of the frequency of registration of HF and CHF based on MSS data with coronary
heart disease (CHD) as PPS is important for understanding the causes of death at the
population level, especially in multimorbid pathology, planning and organizing
preventive and therapeutic measures aimed at to reduce mortality rates.
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