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Editor’'s Welcome

Dear colleagues!

We present to your attention the next, forty-third issue of the International Heart
and Vascular Disease Journal that includes the leading, original, review articles.

The “Leading Article” section begins with an overview of the application of arti-
ficialintelligence (Al) in cardiology. In particular, it can be used to assess the results

of diagnostic procedures and predict the risk of complications. In the future, Al may
be used to select therapeutic tactics. The strengths and weaknesses of Al need to
be assessed in order for cardiologists to use this technology effectively.

Four papers are presented in the “Original Articles” section. The first article analyzes arrhythmias and heart rate vari-
ability indices in the presence and absence of silent myocardial ischemia. Patients with silent ischemia were found to have
normal autonomic innervation of the heart, which may be an additional reason for less severe arrhythmias. In addition, ven-
tricular extrasystoles and tachycardias are less frequent in this case according to the Holter monitoring, indicating a milder
course of coronary heart disease. The second article focuses on the determination of some parameters of physical activity
and their associations with disease prevention among men engaged in mobile work in the Arctic zone of Russia, depending
on the length of service as an expeditionary shift worker. The sample consisted of 750 men aged 25-54 years, with a response
rate of 82.4%. Regardless of the length of service in the expeditionary shift work, the lowest level of responsibility for their
health was found in the groups with low physical activity.

Two other original articles focused on metabolic disorders. One examined cardiometabolic risk and body composition
characteristics in women with rheumatoid arthritis (RA). Patients with RA are characterized by a predisposition for over-
weight/obesity and high cardiometabolic risk. The authors found that with decreasing BMI, there is a tendency to develop sar-
copenia/sarcopenic obesity, which is associated with greater pain intensity on a visual analog scale. Another article evaluated
the association of apelin-12 with other indeces of visceral obesity in obese patients. The study included 167 patients aged
40-70 years without cardiovascular disease (CVD). All were assessed for cardiovascular risk (CVR] using the SCORE-2 scale.
The results indicate that apelin-12 can be used in the diagnostic protocols of patients with visceral obesity and high CVR.

The “Review Articles” section presentes the work devoted to analyzing the problems of early diagnosis and prevention of
CVDs in the countries of Sub-Saharan Africa. CVDs contribute to about 13% of all-cause mortality and to 38% of all deaths
due to non-communicable diseases in the countries of the region. CVD risk factors are often more prevalent in areas of un-
controlled urbanization and among people with low income and education levels. Early diagnosis and prevention are limited
by resource constraints, socio-economic inequalities and healthcare system problems.

We invite everybody to collaborate with the journal. We are waiting for your original papers, review articles, discussions,
and opinions about problems, treatment and prophylaxis recommendations
Mekhman N. Mamedov

Editor-in-Chief

President of the “Cardioprogress” Foundation
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International medical review

Researchers evaluated the effect of sodium intake
on the risk of atrial fibrillation (AF) in people with
cardiovascular diseases (CVD]) or diabetes. Reducing
sodium intake may be an effective prevention strategy
for patients.

The analysis showed that there was a J-shaped re-
lationship between sodium intake and the risk of AF.
Consumption of 8 g or more of sodium per day was
associated with a 32% increased risk of AF compared
with sodium intake of 4 to 5.99 g/day.

The authors concluded that reducing sodium in-
take may be the best strategy for preventing AF in
people with CVD and diabetes.

According to the JAMA

Researchers have reported the ability of protein
“signatures” to predict the onset of 67 diseases.
These included multiple myeloma, non-Hodgkin's
lymphoma, motor neuron disease, pulmonary fibrosis
and dilated cardiomyopathy.

The analysis showed that the determination of 5
protein concentrations without additional informa-
tion for the prognosis of 163 diseases is equivalent
to clinical models and significantly outperforms them
for the prognosis of 30 pathologies.

This method offers new predicting possibilities for
a variety of diseases, including rare pathologies.

According to the Nature journal

Scientists at the Texas Heart Institute (THI) have
implanted the first titanium BIVACOR total artifi-
cial heart in a human. Eight days later, the patient was
successfully transplanted with a donor heart.

The experts believe that such device can be used in
people with severe biventricular heart failure or uni-
lateral dysfunction for whom the use of a left ventric-
ular assist device is not recommended.

According to the THI press office

Researchers evaluated the effect of antihyperten-
sive therapy on target organ damage in patients
with latent hypertension.

Data from 320 patients with latent hypertension
who were not previously treated were analyzed. They
were randomized 1:1 into active treatment (antihy-
pertensive therapy) and placebo groups. The effect on
target organ damage, defined as normalization of bra-
chial-ankle pulse wave velocity and albumin-to-creat-
inine ratio, was assessed.

The authors concluded that antihypertensive ther-
apy reduced mean daily BP and target organ damage
in patients with latent hypertension.

According to The Lancet journal

xperts evaluated the association between tooth

loss and cardiovascular disease (CVD] mortality.

The initial analysis showed that losing all teeth or
having fewer than ten teeth was associated with CVD
mortality, with a risk ratio of 1.66, meaning that peo-
ple with tooth loss were more than 66% more likely to
die from heart disease than the general population.
Further analysis revealed significant heterogeneity in
the results of the studies analyzed among participants
with 10 or fewer teeth. Those with all teeth missing
had a higher risk and no heterogeneity of results was
observed.

The authors concluded that missing teeth or hav-
ing fewer than 10 teeth can be considered a prognos-
tic factor for CVD mortality.

According to the JOE

merican scientists were able to predict 30-year
cardiovascular risk in women using a blood test.
The analysis showed that women with the high-
est levels of low-density lipoprotein cholester-
ol had a 36% higher risk of cardiovascular events
than participants with the lowest levels. Wom-
en with the highest levels of lipoprotein(a) had a
33% increased risk, and those with high levels
of C-reactive protein had a 79% increased risk.
Data from 27,939 healthy women with an average age
of 54.7 years were analyzed. During 30 years of fol-

low-up, 3,662 cardiovascular events were registred.
According to the NEJM Journal

esearchers from Sweden analyzed the relationship

between the level of antibodies to phosphorylcho-
line and the development of cardiovascular diseases
(CVD) in elderly women.

The analysis showed that women with the highest
levels of antibodies to phosphorylcholine (161 U/mL)
had a 60% lower risk of developing CVD than patients
with the lowest levels (20 U/mL).

Data from 932 women with a mean age of 66 years
were examined. The levels of antibodies to phos-
phorylcholine were determined in the serum of the
participants using enzyme immunoassay. The average
follow-up time was 16 years. During this period, 113
women developed CVD.

The authors concluded that antibodies to phos-
phorylcholine can be used as a risk marker for CVD.

According to the JACC journal
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Artificial intelligence (Al) holds great promise in cardio-
logy for evaluating the results of diagnostic procedures,
including X-ray imaging, electrocardiography, echocardi-
ography, computed tomography, and magnetic resonance
imaging. It can reveal abnormalities that were previously
difficult for cardiologists to detect. In addition, Al can be
used to predict the risk of complications. In the future,
various types of medical Al will be used to treat cardio-
vascular diseases; however, Al itself will not be able to
replace the physicians. Reports of randomized controlled
trials confirming the benefits of cardiovascular Al are
emerging. The strengths and weaknesses of medical Al
need to be evaluated so that cardiologists can effectively
use this technology to improve patient care.

Introduction

The World Health Organization’s Global Strategy
for Digital Health 2020-2025 states that technologi-
cal healthcare should be accessible to patients. The
security and confidentiality of information, transpa-
rency of data processing, and strengthening trust in
e-services are identified as priorities [1]. In Russia,
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more than 60 billion rubles have been invested for the
federal project “Development of a network of national
medical research centers and introduction of inno-
vative medical technologies” for the period of 2019-
2024 [2].

Innovative technologies in healthcare include ar-
tificial intelligence (Al), medical robotics, wearable

* Corresponding author. Ten./Tel. +7 (926) 228-3309. E-mail: mmamedov@mail.ru



B

o ISSN:2311-1623 (Print]
§ ISSN:2311-1631 (Online)
" http://www.heart-vdj.com

- [

ion
{\,_w‘ fo,

ol

advane,, International Heart and Vascular Disease Journal. Volume 12, N2 43, September 2024

devices for health monitoring, genome analysis and
editing, virtual and augmented reality technologies,
implantable devices and prostheses, drug delivery
systems, bioprinting, and telemedicine.

Alisthe imitation by a computer of human logicand
thought processes to solve various tasks. Machine
learning is one of the branches of Al and involves pro-
cesses by which a computer acquires and recognizes
data. The machine then makes assumptions based on
the identified relationships.

Al is an assistant to scientists and doctors in vari-
ous medical fields, including

e Electronic medical record management;

e Disease diagnosis;

e Pharmacologicaland surgical treatment planning;

e Personalized medical care;

e Health monitoring;

e Drug development;

e Conducting virtual consultations [3].

The first application of Al in medicine was described
in 1976; it was the development of a computer algo-
rithm to identify the causes of acute abdominal pain [4].
Since then, the range of Al applications has expanded
considerably. The technology has also facilitated the
early detection of conditions such as skin cancer and
diabetic retinopathy, as well as image interpretation in
the field of radiology. In addition to diagnostic imaging,
data have been published on the application of Al in the
manufacture of neuroprostheses for stroke patients
using a brain-computer interface.

Cardiovascular diseases (CVD] are the subject of
numerous studies using Al [5]. Several types of Al are
being developed for various instrumental studies such
as X-ray, electrocardiography (EKG), echocardiography
(EchoCG]J, computed tomography (CT), and magnetic
resonance imaging (MRI). It is expected that the use of
Al in cardiology will be recommended in clinical prac-
tice as soon as substantial evidence is available [6].

The following is a brief review of published studies
on the use of Al in the diagnosis of CVD.

Studies of artificial intelligence use

in X-ray imaging

In the field of cardiology, the use of chest X-ray imag-
ing is a fundamental tool in the process of differen-
tial diagnosis. Toba et al. developed an Al model that
assumed hemodynamics based on chest radiography
data using the scans of 657 patients with congenital
heart disease [7].

A high correlation coefficient was observed be-
tween the ratio of pulmonary to systemic blood flow
measured through the catheter and that obtained by
Al from radiographic data. Matsumoto et al. developed
an Al system for the differentiation of heart failure (HF)
from normal findings using the chest X-ray scans [8].

By leveraging the transfer learning with the VGG16
model obtained from ImageNet, an Al was developed
to differentiate between HF and the norm on 638 chest
radiographs, achieving an accuracy of 82%. The sensi-
tivity and specificity were 75% and 94%, respectively.

EKG Al research

The automatic interpretation of electrocardiograms
(EKG) is a widely utilized clinical practice, enabling
the identification of arrhythmias and ST segment
alterations. EKG Al is capable of identifying abnor-
malities that were previously challenging to discern
with automated devices. Attia et al. state that the
application of Al in EKG is capable of anticipating
the emergence of atrial fibrillation (AF) during sinus
rhythm [9]. Following the publication of a study in
which the onset of AF was predicted by EKG-based
Al in 180,922 cases (sensitivity 79%, specificity
79.5%), clinicians expressed interest in this method.

In a randomized controlled trial (RCT), Yao et al.
evaluated the efficacy of EKG Al in detecting a de-
crease in ejection fraction (EF) [10]. A total of 22,641
cases were randomly in two groups (with and without
EKG Al) to facilitate a comparison of the diagnostic
rate for detecting reduced EF. In the cohort utilizing
EKG Al, the incidence of identifying diminished EF
rose by approximately 30%.

Other authors developed Al for diagnosing cardiac
amyloidosis [11]. The model worked successfully in
3191 cases. The researchers also got better results
when they combined this method with EchoCG.

Sawano et al. developed an Al using EKG data of
29,859 cases and found aortic regurgitation with a
high area under the ROC-curve (AUC) of 0.80 [12]. In
general, the development of EKG Al has progressed
rapidly in recent years.

Echocardiographic studies using artificial
intelligence

In recent years, automatic measurement of cardiac
function, disease diagnosis and evaluating the prog-
nosis with EchoCG Al are being developed. EchoNet-
Dynamic is an automated Al for EchoCG [13].
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Using three-dimensional (3D) CNN and semantic
segmentation based on 10,030 EchoCG videos for
training, an Al was developed that can be used to au-
tomatically measure the value of EF. The correlation
coefficient between the EF value inferred by the Al
and the value determined by EchoCG experts reached
0.9, corresponding to an AUC of 0.97.

Salte et al. developed an Al that measures glob-
al longitudinal strain using EchoCG video [14]. The
correlation coefficient between the actual measured
global longitudinal strain and the estimated global
longitudinal strain of the Al reached 0.93, suggest-
ing that the Al can reduce the examination time for
EchoCG.

Ulloa Cerna et al. developed a highly accurate Al
for predicting one-year prognosis (AUC 0.83) based on
EchoCG video of 32,362 individuals [15]. Cardiologists
using this model significantly improved predictive
sensitivity by 13% in predicting one-year survival
based on EchoCG video.

Shad et al. developed an Al that predicts postopera-
tive right ventricular failure from preoperative EchoCG
video recording, and its predictive performance showed
an AUC of 0.73, which was higher than that of a group
of clinical experts with an AUC of 0.58 [16].

Studies of artificial intelligence use
in CT imaging

Coronary arteries (CA) CT is used to evaluate the
status of the CA without invasive intervention. Many
types of CT Al have been developed using analysis
techniques such as 3D CNN.

Martin et al. reported that CT fractional flow re-
serve (FFR) was useful in predicting revasculariza-
tion and major adverse cardiac events (MACE] [17].
In 159 cases, CT FFR could predict the occurrence of
revascularization and MACE at one year with higher
accuracy than conventional coronary CT angiography
(odds ratio = 3.4).

Zeleznik et al. developed an Al to assess the rate of
CA calcification from conventional CT data and predict
cardiovascular events [18]. The Al assessed the rate
of CA calcification from conventional (non-contrast)
CT data in 20,084 cases. The Spearman correlation
coefficient between the specialists’ measurements
and the estimated significance of the Al was 0.92. In
addition, the Al-based calcification score was use-
ful for predicting cardiovascular events (hazard ra-
tio=4.3).

Kumamaru et al. developed an Al that calculates
fractional flow reserve from coronary CT data [19].
They used the CA CT scans from 921 cases. Automatic
assessment of fractional blood flow reserve by CT Al
can detect abnormal fractional blood flow reserve
with an AUC of 0.78, sensitivity of 84.6% and a speci-
ficity of 62.6%.

MRI Al research
Al is used in the interpretation of cardiac MRI results.

Knott et al. reported on the prediction of cardio-
vascular events using Al that automatically assess-
es myocardial perfusion [20]. Myocardial perfusion
reserve was assessed by using cardiac MRI scans
in 1049 cases, indicating the importance of MRI Al in
predicting cardiovascular events.

Zhang et al. developed a model to detect past myo-
cardial infarction (MI) with a non-contrast MRI [21].
The Ml was detected with a high accuracy of 99%.

Piccini et al. developed an Al to simulate expert
assessment of cardiac MRl image quality using the
scans of 424 cases [22]. The results of the regres-
sion analysis, assessing the performance of this Al,
agreed very well with the conclusions of the experts.

Cardiovascular Al with GAN use
GAN is a fake image generation method that uses
learned data to generate non-existent images [23].

GAN consists of two networks: a generator (gen-
eration network) and a discriminator (discrimination
network], and the quality of images can be improved
by competing these networks with each other. In re-
cent years, GAN has been used in the development of
cardiovascular Al. Miyoshi et al. developed an Al that
interprets the degree of neointima coverage and the
degree of yellow color on angioscopic images of 47
cases [24]. The reading accuracy of the Al improved
from an AUC of 0.77 to 0.81 when vascular endoscopy
data were supplemented with GAN.

Diller et al. used GAN to generate 100,000 cardiac
MRl images from 303 cases of congenital heart disease
[25]. GAN may be useful for imaging rare diseases.

The ethics of medical Al

There are several examples of potential misuse of
Al, such as the collection of information for commer-
cial purposes or the monitoring of personal behavior
without consent. It has been noted that even in the
absence of negative intent, the use of limited, poor
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quality, and unrepresentative data to analyze Al can
lead to deepening biases and inequalities. Ethics are
important in the development of medical Al. In other
words, ensuring transparency, fairness, non-harm,
accountability, and confidentiality are important in
the ethics of medical Al [26].

The World Health Organization has identified the
following ethical principles for Al:

e Protection of human autonomy;

e Supporting human welfare, safety, and the pub-
lic interest;

e Ensuring transparency, clarity and understand-
ability;

e Promoting responsibility and accountability;

e Ensuring inclusiveness and fairness;

» Promoting flexible and sustainable Al [27].

Rogers et al. reported on the need to familiarize
patients and the public with the perspectives of med-
ical Al [28].

Itis also necessary to consider how medical Al will
affect the doctor-patient relationship.

Will the Al replace the medical staff in
cardiology practice?

Al for diagnostics (including wearable devices) in car-
diology is expected to develop in the future. Although
various types of medical Al have been developed for
the treatment of CVD, they will never eliminate the
need for physicians to be present. In Japan, the phy-
sician is primarily responsible for patient care, so the
role of medical Al is still to assist the physician.

To date, several types of medical Al have been de-
veloped for diagnosis, while the development of Al for
treatment is limited. RCTs, but not the Al predictions,
are the gold standard for determining the best treat-
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The aim of the study was to analyze arrhythmias and
heart rate variability parameters in the presence and ab-
sence of silent myocardial ischemia (SMI).

Methods. The results of Holter monitoring (HM) of 288
patients (mean age — 63.2+10.7 years), were analyzed.
The following parameters were studied: ECG rhythm;
heart rate (HR); ventricular extrasystoles (VE); ventricular
tachycardia (VT); QT interval; ST segment displacement;

T-wave; heart rate variability (HRV), standard deviation of
NN interval (SDNNJ; root mean square of the differences
in successive R-R interval (rMSSD), circadian index (Cl),
and circadian profile (CP).

Results. Patients with SMI more often (p<0.00005) had
permanent atrial fibrillation (AF), while it is not a compli-
cation of myocardial infarction. The SMI group has higher
mean daytime HR (p<0.05) and maximum HR (p<0.00001)

* Corresponding author. Tel.: +7 (917) 922-6629. E-mail: alsuchaa@mail.ru
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compared to the control group (CG). SMI patients had low-
er minimum HR (p<0.05) and difference between maxi-
mum and minimum HR compared to CG (p<0.0000005). In
the SMI group of patients with VE (p<0.005), the number
of VE per day (p<0.001), the mean number of VT episodes
(p<0.05) per day were significantly lower compared to CG
patients. In SMI, the episodes of ST-segment depression
(p<0.05) and negative T-waves (p<0.005) were significantly
more frequent, and these changes were more often asso-
ciated with physical activity (PA) compared to CG (p<0.05).
Diurnal SDNN was significantly higher in the SMI group
compared to CG (p<0.0005). Decreased Cl| (p<0.000005)
and rigid CP (p<0.005) were less frequent in SMI patients
compared to CG patients.

Conclusion. VE and VT were less frequently detected
during HM in patients with SMI, indicating a milder course
of coronary heart disease (CHD), where ventricular ar-
rhythmias (VA) are one of the indicators. In patients with
SMI, HRV data show normal autonomic innervation of the

Introduction

Silent myocardial ischemia (SMI) is a transient distur-
bance of myocardial perfusion, metabolism, function,
or electrical activity that is not accompanied by angi-
na pectoris or its equivalent [1]. The pathogenesis of
SMI is thought to involve alterations in the autonomic
regulation of cardiac activity accompanied by cardi-
ac rhythm disturbances [2]. Holter monitoring (HM)
allows detecting myocardial ischemia, the presence
of arrhythmias and analyzing the state of autonomic
regulation of the heart [3, 4]. Analysis of heart rate
variability (HRV] allows to evaluate the state of auto-
nomic regulatory influences [5]. Firstly, the activation
of the sympathoadrenal system and the decrease of
the parasympathetic activity raise the probability of
myocardial electrical instability and fatal arrhyth-
mias; secondly, most episodes of myocardial isch-
emia are accompanied by changes in the state of au-
tonomic nervous system [6, 7]. The aim of the study
was to evaluate the arrhythmias and HRV parameters
in the presence and absence of SMI. The analysis of
HM was aimed at clarifying the course and patho-
genesis of SMI, which can be manifested not only by
ST-segment dynamic changes, but also by ventricular
arrhythmias (VA).

Methods
The study was retrospective, observational, analyt-
ical. The subject of the study were medical records

heart, which may be an additional reason for less severe
VA along with a milder course of CHD.

Keywords: silent myocardial ischemia, heart rate vari-
ability, coronary heart disease, Holter monitoring, elec-
trocardiography.
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of inpatients treated in the cardiology department of
Interregional Clinical Diagnostic Center (Kazan). The
medical records of 288 patients, mean age 63.2+10.7
years, were analyzed.

Inclusion criteria in the SMI group were following:
patients discharged from hospital with the diagnosis
of CHD, SMI confirmed during hospitalization (a com-
bination of painless and painful myocardial ischemia
was allowed); presence of VA according to HM. The
control group (CG) consisted of patients discharged
from hospital with the following diagnosis: CHD: an-
gina pectoris; absence of SMl according to the HM and
exercise testing; with VA according to HM. Exclusion
criteria were: acute coronary syndrome; acute cere-
bral circulatory failure or transient ischemic attack
within 3 months before the study; functional class
[lI-1V heart failure; cardiomyopathies; inflammatory
diseases of myocardium, endocardium, pericardium;
heart defects; severe liver and kidney pathology; se-
vere anemia; decompensated diabetes mellitus.

The following HM parameters were analyzed:
baseline rhythm; heart rate (HR) (mean diurnal HR,
mean daytime HR, mean nocturnal HR); maximum
HR (relation to PA, relation to complaints); minimum
HR; ventricular extrasystoles (VE]) (number per day,
number per hour, relation to PA), VE pairs (number
per day), VE groups (number per day]; ventricular
tachycardia (VT) (number per day), maximum HR of
VT (beats per min), maximum duration of VT; correct-
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ed QT interval (ms]; ST segment displacement (num-
ber of episodes, total duration, maximum depression,
minimum threshold HR, relationship to exertion);
T-wave (negative, recovery to positive, at isoline, re-
lationship to exertion); rhythm variability: standard
deviation of NN interval (SDNN) diurnal (ms), SDNN
daytime (ms), SDNN nocturnal [ms), root mean
square of the differences in successive R-R interval
(rMSSD) diurnal (ms), rMSSD daytime (ms), rMSSD
nighttime (ms]; circadian index (Cl); circadian profile
(CP)[8, 9].

Statistical analysis

The results of the study were processed using meth-
ods of parametric and non-parametric analysis using
the program STATISTICA 12.0 (StatSoft). Quantitative
indicators were evaluated for conformity to normal
distribution using Shapiro-Wilk and Kolmogorov-
Smirnov tests. For quantitative indicators with nor-
mal distribution, arithmetic mean (M) and standard
deviation (SD) were calculated. For quantitative in-
dicators with non-normal distribution, median (Me)
and interquartile range (Q1-Q3) were calculated. For
values in normally distributed populations, Student’s
t-test was used. In cases of non-normal distribution,
the Mann-Whitney U-test was used. Differences were
considered statistically significant at a significance
level of p<0.05.

Results

The clinical characteristics of the patients included in
the study are shown in Table 1. Patients in the SMI
group were significantly older (p=0.0001) compared
to CG patients. Females were significantly (p=0.04)
more common in the SMI group. Myocardial infarc-
tion (MI) was detected 43% less frequently in the SMI
group than in the CG (p=0.00001), silent Ml was de-
tected 15.2% more frequently in the SMI group than in

the CG group (p=0.04). Coronary artery bypass graft-
ing (CABG]) (p<0.005) and coronary stenting (CS) were
performed 3 times less frequently in SMI patients
(p<0.00001) than in CG.

Table 2 shows the characterization of HM pa-
rameters in SM| and CG groups. Permanent atri-
al fibrillation (PAF) was found in 23.2% of patients
in SMI and in 0.7% of cases in CG. AF occurred 33
times more frequently in SMI patients compared to
CG (p=0.00001), and AF was not a complication of
MI (only 6 of 35 (17.1%) patients with AF were found
to have a confirmed history of MI). The SMI group
had higher mean daytime HR (p=0.01) and maxi-
mum HR (p=0.000005) compared to CG patients. CG
patients more often had a higher maximum HR as-
sociated with discomfort compared to SMI patients
(p=0.0001). SMI patients had a lower minimum HR
compared to CG (p=0.03) and a lower difference be-
tween maximum and minimum HR compared to CG
(p=0.0000002).

SMI group had higher achieved maximum HR
(p=0.000005) and mean daytime HR (p=0.01) com-
pared to CG according to HM results. The SMI group
also had less frequent VE (p=0.001), lower number
of VE (per day] (p=0.0006), mean number of VT ep-
isodes (p=0.03) compared to CG. Patients with SMI
had significantly more episodes of the diurnal ST-
segment depression (p=0.03) and the negative T-wave
(p=0.002); these changes were less frequently associ-
ated with VE compared to CG (p=0.04).

Diurnal SDNN was significantly higher in the SMI
group compared to CG (p=0.001). When HRV parame-
ters in SMI and CG groups were examined in patients
with sinus rhythm, daily SDNN (p=0.001) was signifi-
cantly higher in patients with SMI. In the SMI group,
decreased Cl was found less often compared to CG
(p=0.00004), circadian HR profile was normal more
often (p=0.001).

Table 1. Characteristics of patients with VA according to the HM data (n=288)

Characteristics SMI (n=151) CG (n=137) ]
Age, Me [IQR; 25%-75%] 66.0 [59-73] 60.0 [55-67] 0.0001
Gender male. n (%) 106 (70.2 %) 118 (86.1 %) 0.04
female. n (%) 45 (29.8%) 19 (13.9 %)
Postinfarction cardiosclerosis, n (%) 49 (32.4 %) 92 (67.1 %) 0.00001
Confirmed silent MI, n (%) 16 (32.6 %) 16 (17.4 %) 0.04
CABG, n (%) 5(3.3 %) 17 (12.4 %) 0.004
CS, n (%) 19 (12.6 %) 56 (40.9 %) 0.00001
Arterial hypertension, n (%) 126 (83.4 %) 120 (87.6 %) 0.3
Diabetes mellitus, n (%) 31(20.5 %) 30 (21.9 %) 0.8
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Table 2. Characteristics of HM parameters in SMI and control groups with VA (n=288)

Characteristics SMI [n=151) CG (n=137) ]
Baseline rhythm Sinus, n (%) 116 (76.8 %) 136 (99.3 %) 0.00001
AF, n (%) 35(23.2 %) 110.7 %) ’

Mean daytime HR (beats per minute), Me [IQR; 25%-75%] 78 [67-87] 72 [65-78] 0.01
Max. HR (beats per minute), Me [IQR; 25%-75%] 120 [106-142] 108 [99-123] 0.000005
Max. HR, symptomatic, n (%) 0(0%) 14(10.2 %) 0.0001
Difference between max. and min. HR (beats per minute), Me [IQR; 25%-75%] 72 [57-93] 59.5 [46-72] 0.0000002
Amount of VE (per day), Me [IQR; 25-75%] 12,5[1-81] 38 [6-268] 0.0006
VE presence, n (%) 138 (91,4 %) 135 (98.5 %) 0.001
VT (average number per day), Me [IQR; 25-75%] 111-1] 111-2] 0.03
Number of ST-segment depression episodes per day, Me [IQR; 25-75%] 2[1-3] 1[1-1] 0.03
Relationship of ST-segment depression to exercise, n (%) 67 (44,4 %) 9 (75 %) 0.04
Negative T-wave, n (%) 15(10 %) 2(1.5%) 0.002
Diurnal SDNN (ms), Me [IQR; 25%-75%] 125,0[101-148] 105.5 [79-134] 0.001
Daytime SONN (ms), Me [IQR; 25-75%] 10001711171 85166.5-109.5] 0.06
Nocturnal SDNN (ms), 83,0 [64,5-106] 94 [66-115] 0.5
Me [IQR; 25-75%] n=23 n=45 '
Cl, Me [IQR; 25-75%] 1,19 [1,16-1,25] 1.15[1.1-1.21] 0.000004
Circadian profile of HR n'or.mal, n (%) 39 (52.7 %) 37(29.6 %)

rigid, n (%) 35 (47.3 %) 88 (70.4 %) 0.001

Discussion

Patients inthe SMI group were older than those inthe CG
group. This was probably because VA occur atan earlier
age in CG than in SMI. Presumably, the myocardium in
SMI has a lower predisposition for this type of arrhyth-
mia and SMI is a condition that occurs at an older age,
which is supported by the literature [10]. Females were
more common in the SMI group, which may be due to
decreased estrogen levels, changes in levels of other
hormones including increased levels of follicle-stimu-
lating hormone, low estrogen and progesterone levels.
That, among other factors, may contribute to the devel-
opment or worsen the course of SMI [11].

The SMI group had a lower incidence of Ml com-
pared to CG, but silent Ml was more often identified
retrospectively in this group, which is due to the fact
that more cases of Ml are asymptomatic in SMI [12].
CABG and CS were performed less frequently in pa-
tients with SMI than in CG. This may be due to the
fact that SMI patients were not admitted to the hos-
pital with acute coronary syndrome, hemodynamic
disturbances due to the absence of pain syndrome,
and therefore CS and CABG were performed less fre-
quently. PAF without Ml was detected 33 times more
often in patients with SMI than in CG. Myocardial
ischemia, especially painless, is an independent risk
factor for the development of AF, which is associated
with the specific characteristics of the myocardium in
such patients.

The SMI group had higher mean daytime and max-
imum HR compared to CG patients, which was due to
the fact that SMI patients did not have clinical man-
ifestations in the background of HR increase, which
may limit its level. In CG patients, maximum HR was
more often associated with discomfort, which was
due to the fact that patients with SMI did not have
clinical manifestations. In patients with SMI the min-
imum HR and the difference between maximum and
minimum HR was lower compared to CG. It can be
assumed that in SMI the range of sinus node capabil-
ities is wider.

In the SMI group, HM showed higher achieved max-
imum HR and average daytime HR compared to CG,
which was associated with the fact that SMI patients
have a higher tolerance to PA, as the level of exercise
is not limited by the occurrence of clinical manifesta-
tions. At the same time, AF was detected significantly
more often in the SMI group. There may be a relation-
ship between high HR and the frequency of AF detec-
tion in the SMI group, these phenomena are related
to the myocardial structure in these patients. The SMI
group had less frequent VE, lower number of VE (per
day) and average number of VT attacks compared to
CG. It is possible that the myocardial structure itself
is unique in SMI, resulting in a lower predisposition to
VA, ultimately indicating a more favorable prognosis
in such patients. Patients with SMI were significantly
more likely to have daytime episodes of ST-segment
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depression and negative T-wave. Patients with SMI
are ECG reactive patients with unique characteristics
of myocardial functional state; they have different re-
sponses to ischemia and PA.

Diurnal SDNN was significantly higher in the
SMI group compared to CG. SDNN is an integral
general assessment indicator of the sinus rhythm
wave structure presence; its increase usually in-
dicates a decrease in the number of monotype
intervals in the intervalogram, i.e. weakening of
sympathetic activity and increase of vagal effects
and central regulation activity. In patients with
SMI, PAF was registered more often, which means
that in these patients this index does not show an
obvious vegetative dependence, but determines
a high adaptive corridor of rhythm fluctuations.
Inverse dependence was found in the SMI and
CG groups by the level of the SDNN at night and
during the daytime. Daytime SDNN shows pre-
dominantly sympathetic effects, while nighttime
SDNN — the parasympathetic effects. These
functions are not only different, but they are op-
posite in 2 groups. Perhaps the balance of the au-
tonomic nervous system is altered in SMI. In the
SMI group, a decrease in Cl was found less often
compared to CG, and a normal CP — more often.
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The aim of the study was to determine the associations
of some parameters of physical activity and disease pre-
vention among men engaged in mobile work in the Arctic
zone of Russia depending on the length of expeditionary
shift work.

Methods. The object of the study was a “random” rep-
resentative sample of male workers engaged in expedi-
tionary shift work at the industrial enterprise EURACORE
in the Arctic latitudes of the Tyumen region. The sample
consisted of 750 men aged 25-54, and the response rate

was 82.4%. The length of work in the Arctic was assessed
according to three parameters: 1) 3 years or less; 2) 4-9
years; 3] 10 years or more. Attitudes towards physical ac-
tivity, health and disease prevention were assessed using
the standard WHO MONICA-MOPSY questionnaire.

Results. Regardless of the years of expedition shift work
in the Arctic zone of Russia, the lowest level of responsi-
bility for their health was observed in the groups with low
physical activity. Low awareness of the risks of non-com-
municable diseases was observed in the groups with low
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physical activity at the minimum duration of expeditionary
shift work experience, and the most positive attitude to
disease prevention was observed in the groups with the
maximum duration of expeditionary shift work experience
and the absence of low physical activity.

Conclusion. Thus, the results of determining the associ-
ations of low physical activity and the parameters of atti-
tudes to disease prevention in the organized population of
oil and gas extraction workers, depending on the length of
work in the expeditionary shift method, should be used as
an important part of a comprehensive preventive program
at industrial enterprises in the Arctic region.

Keywords: organized population, mobile work, physical
activity, attitude towards disease prevention, Arctic.

Introduction

The health of men working in the Arctic on a rotat-
ing basis is determined by many factors: the natural
conditions of this region (the severity of the climate
includes not only extreme temperatures, but also the
aerodynamic regime, electromagnetic factors, photo-
periodicity, etc.); constant rhythmic adaptation - re-
adaptation, which has a destructive effect on adaptive
mechanisms; stress-generating factors of air flights,
long stays outside the usual living conditions in spe-
cific rotating teams [1-3]. In addition to the a prio-
ri difficult natural and climatic conditions in which
oil and gas workers have to work, the expeditionary
shift form of work is characterized by a mobile mode
and remoteness of workplaces from the base enter-
prises, constant moving of workers through signifi-
cant distances [4-6]. Mobile work is associated with
an increase in the intensity of work during the shift,
longer working shifts, reduced rest periods between
shifts with no days off and minimal social and welfare
provision, and consequently a pronounced impact of
chronic social stressors and reduced adherence to a
healthy lifestyle [7-9].

The analysis of data from epidemiological studies
and clinical trials has shown that physical activity is
the most important factor in the treatment and sec-
ondary prevention of coronary heart disease (CHD),
and at the same time it has been proven that sed-
entary lifestyle is one of the independent risk factors
(RF) for the occurrence of CHD [10-11]. Since the sec-
ond half of the 20th century, due to the automation
and mechanization of major industries, low physical
activity has become a major feature of modern hu-
man life, contributing to the high prevalence of RF
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associated with cardiovascular diseases (CVD] and
other conditions [12-14]. In the present era, this is
largely true for mobile workers in the Arctic, where
the new production technologies have virtually elimi-
nated heavy physical labor [9]. At the same time, due
to the impact of many additional production, social,
environmental, climatic RF on shift workers, the be-
havioral characteristics, and especially low physical
activity associated with subjective-objective health
indicator (attitude to their health and disease preven-
tion), in the extreme conditions of the Arctic region is
of particular importance [9].

At the same time, there are not enough scientif-
ic publications devoted to the study of the attitude to
CVD prevention among persons engaged in mobile la-
bor in the oil and gas production complex of the Arctic
zone of Russia [5, 8]. It is extremely necessary to
study the real situation with a regard to the profile of
conventional and unconventional cardiovascular risk
factors in ecologically unfavorable regions of Russia,
since these territories employ a large contingent of
labor resources, carrying a significant share of the
country’s economic potential [7-9].

The aim of the study was to determine the associa-
tions of some parameters of physical activity and dis-
ease prevention among men engaged in mobile labor
in the Arctic zone of Russia depending on the duration
of work on expedition watch.

Methods

The subject of the study was a “random” represen-
tative sample of male workers, aged 25-54 years,
engaged in expeditionary shift work at the industrial
enterprise EURACORE in the Arctic latitudes of the
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Tyumen Oblast. The one-stage cross-sectional study
was conducted within the framework of the budget
themes N® NIOCTR: 122020300112-4 and NIITPM N¢
FWNR-2024-0002. The representative sample was
formed from the lists of male workers engaged in
expeditionary and shift work at the industrial enter-
prise EURACORE, which has an extensive network of
oil pipeline construction in the Arctic zone of Western
Siberia. For the sample formation the generally ac-
cepted method of “random numbers” was used,
implemented in the computer version, the sample
included 750 men at the age of 25-54 years, the re-
sponse rate was 82,4%.

Inclusion criteria: 1) persons working as expedi-
tionary shift workers at the EURACORE industrial en-
terprise; 2) persons working at the EURACORE indus-
trial enterprise facilities in the Arctic zone; 3] male
gender; 4] age at the time of sample formation in the
range of 25 to 54 years; 5) voluntary signing of the
informed consent to participate in the study.

Exclusion criteria: 1) stationary workers at the
EURACORE industrial enterprise; 2) persons working
at the EURACORE industrial enterprise facilities out-
side the Arctic zone; 3) female gender; 4) age at the
time of sample formation outside the range of 25-54
years; 5] refusal to sign the informed consent to par-
ticipate in the study.

The length of work in the Arctic was assessed ac-
cording to three parameters: 1) 3 years or less; 2] 4-9
years; 3) 10 years or more.

The standard WHO MONOICA-MOPSY question-
naire [19] was given to each of the subjects includ-
ed in the representative sample for self-comple-
tion. Attitudes towards physical activity, their health
and disease prevention were determined by analyz-
ing the statements from the list of fixed answers of
the WHO MONOICA-MOPSY standard questionnaire
“Knowledge and attitudes towards health”.

Statistical analysis

Statistical processing of the study results was per-
formed using IBM STATISTICA 21.0 software. The
results were presented as proportions (percentag-
es) - for categorical data. Pearson’s chi-squared test
(x2) was used to assess the reliability of differences
between the sample proportions of the population in
the two groups. In all statistical analysis procedures,
the achieved level of significance (p) was calculated,

and the critical level of significance in the study was
considered to be 0.05.

Results

Given the previously established low physical activi-
ty in more than a quarter of shift workers and less
than a half of shift workers having positive attitude
to disease prevention, we considered the specifics of
associations of the obtained indicators depending on
the length of work in the Arctic [4, 8].

The figures present data on the associations of
the parameters of the attitude to disease prevention
with the presence or absence of low physical activity
among persons engaged in mobile labor in the Arctic
zone of the Russian Federation (Fig. 1-3).

If the duration of expeditionary shift work was 3
years or less, those with low physical activity were
significantly more likely than those without it to con-
sider the possibility of contracting a serious disease
in the next 5-10 years as unlikely (27.3% vs. 8.7%,
p=0.0210). At the same time, statistically significant
differences were found in the absence of low physical
activity, with the proportion of “possible” answers in-
creasing with 10 or more years of experience (85.4%
vs. 66.2%, p=0.0176) ( Fig. 1).

Regarding the possibility of avoiding some serious
diseases by taking preventive measures, the most
certain positive answer in the absence of low physical
activity (LPhA] significantly prevailed in the group with
the maximum number of years of expedition work ex-
perience (68.3% vs. 47.6%, p=0.0191). The more un-
certain response option “maybe yes” in case of LPhA
showed a statistically significant decrease compared
to respondents with LPhA with experience of 10 or
more years (26.8% vs. 48.3%, p=0.0145) (Fig. 2).

As the duration of expeditionary work increased,
the number of those with LPhA who definitely recog-
nized the benefit of health screening decreased sig-
nificantly: 4-9 years (30.7% vs. 59.6%, p=0.0001) and
10 years and more (58.6% vs. 82.9%, p=0.0042). The
most positive response to the question of the possi-
ble benefit of a preventive health check was found in
LPhA individuals with 10 years or more of expedition-
ary shift work experience (46.3% vs. 17.3%, p=0.0393)
(Fig. 3).

Discussion
The problem of population participation in the preven-
tive programs aimed at changing behavioral habits is
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still relevant, since the lack of basic health culture,
together with stress, unfavorable environmental con-
ditions, multiply the risks of morbidity and mortality
from chronic non-communicable diseases. According
to experts, these deaths are premature and can
be prevented through prophylactic measures [15].
However, for the success of the preventive programs,
the efforts of medical workers alone are not enough,
it is necessary to have a conscious desire of the pa-
tients themself to change behavioral stereotypes. A
kind of indicator of such aspirations is the attitude
to one’s own health and disease prevention, which is
considered to be one of the main socio-psychological
factors influencing the activity of the population in en-
suring its health improvement [11].

The present study revealed regularities reflecting
the relationship between behavioral characteristics
and attitudes to their health depending on the length
of service as an expeditionary rotational worker in the
extreme conditions of the Arctic. The obtained data
seem to be confirmed by the results of our previous
works on the subjective-objective health indicator
among the population of Tyumen, as well as on fac-
tors of chronic social stress, whose interrelation with
behavioral factors is proved [8]. The paterns found in
our previous studies among Tyumen men of work-
ing age regarding the decrease in physical activity
in groups of low social status were also comparable
with the results of the present study [13]. Perhaps
this is also due to the new conditions in oil and gas
production enterprises, where manual labor is large-
ly replaced by modern computer technologies. The
insufficient volume of living space also has an impact.
The everyday life of shift workers is not characterized
by diversity, the gyms of shift settlements cannot ac-
commodate all comers [9].

In our opinion, the population regularities revealed
by the relationships between the subjective-objective
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The aim of the study was to assess the cardiometabolic
risk and body composition characteristics in women with
rheumatoid arthritis (RA).
Methods. The study included
61.5£10.6 years with RA of 1-3 activity levels according to
DAS 28. Cardiometabolic risk was assessed while taking
into account the body mass index (BMI) and metabolical-
ly healthy phenotype (MHPO] or metabolically unhealthy
phenotype (MUHPO] of obesity defined by a waist-to-hip
ratio measurement (WHRJ, serum glucose and lipid lev-
els. Body composition was determined by X-ray absorpti-
ometry using fat-free mass index (FFMI), fat mass index
(FMI), and abdominal-to-thigh fat ratio (A/G ratio).
Results. The majority of patients had a BMI>25 kg/m?.
23.5 % of patients were overweight, while 42.6 % were
obese with MUHPO being predominant in 66.7 % of them.
With increasing BMI and WHR there was an increase
in blood glucose (p=0.03), triglycerides (p=0.00), FMI
(p=0.03), A/G ratio (p=0.00) and a decrease in HDL-C cho-
lesterol (p=0.03). In addition, the higher levels of those pa-

115 women aged

rameters were predominantly associated with the MUHPO
in both the normal BMI<25 kg/m? and high BMI>25 kg/
m?2 groups. Regardless of BMI, MUHPO was associated
with a higher incidence of arterial hypertension (AH), ca-
rotid atherosclerosis (CAS), cardiovascular disease (CVD),
and diabetes mellitus (DM). According to X-ray absorp-
tiometry, the majority of patients, including women with
BMI<25 kg/m?, had an increased amount of adipose tissue
(>32 %) and abdominal obesity (A/G ratio>1). Sarcopenia
(FFMI <6.0 kg/m?) was detected in 17 (14.8 %) and sarco-
penic obesity in 5 (4.3 %) patients. Lower FFMI| was asso-
ciated with lower BMI, higher frequency of sarcopenia and
higher VAS pain intensity.

Conclusion. Patients with RA tend to be overweight/
obese with MUHPO and have high cardiometabolic risk
for dyslipidemia, carbohydrate metabolic disorders, AH
and AS, necessitating monitoring of WHR along with BMI.
Body composition reflects increased adipose tissue in the
majority patients, including the normally weighted ones.
There is a trend toward the lower FFMI and the develop-
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ment of sarcopenia/sarcopenic obesity with decreasing
BMI, which is associated with greater pain intensity ac-
cording to VAS.

Keywords: rheumatoid arthritis, obesity phenotypes, car-
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Introduction
Rheumatoid arthritis (RA) is a chronic inflammatory
disease with predominanly joint involvement and sys-
temic manifestations, characterized by high comor-
bidity and shortened life expectancy [1], mainly due
to the development of cardiovascular (CVD) and cere-
brovascular diseases. The risk of CVD mortality in RA
is increased 1.5-fold [2], and the risk of CVD develop-
ment is increased 2-fold, being higher than in diabe-
tes mellitus (DM) [3]. In this context, RA is considered
to be an independent cardiovascular risk factor due
to an accelerated development of atherosclerosis
on the background of chronic inflammation and tra-
ditional risk factors (RF). Among them, the arterial
hypertension (AH) and overweight/obesity are the
most common in RA, which correlates with the prev-
alence of these factors in the general population and
increases the risk of both CVD and DM [4, 5]. At the
same time, the “obesity paradox” in RA is well known:
both obesity and weight loss increase patients’ risk of
mortality [6]. To better assess cardiometabolic risk,
it is recommended to distinguish obesity phenotypes
in addition to the BMI definition [7]. However, there
is a lack of information in the literature regarding
the characteristics and clinical significance of obesi-
ty phenotypes in RA in terms of cardiometabolic risk
and body composition changes.

The aim of the study was to assess the cardiomet-
abolic risk and body composition characteristics
in women with RA.

Methods

The study was conducted in the Department of
Rehabilitation of Patients with Somatic Diseases of
the lvanovo State Medical University Clinic. The study
included 115 women with a confirmed diagnosis of RA
according to the ACR/EULAR (2010) classification cri-
teria[1],aged 33-81 years (meanage 61.5+10.6 years),
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with a disease duration of 9.7+9.0 years. Early RA was
diagnosed in 16 patients (13.9 %). Seropositive RA
was found in 70 (60.9 %) patients with high serum
rheumatoid factor (RhF) levels. The DAS-28 index
was 3.91£1.04 and the visual analog scale (VAS) pain
was 48.1£26.6 mm. All women received anti-inflam-
matory drugs at baseline, including methotrexate —
86 (74.8 %). 23 patients (20.0 %) were treated with
glucocorticosteroids (GCS). Nonsteroidal anti-inflam-
matory drugs (NSAIDs) were taken regularly (twice a
week for at least 2 months) by 51 patients (44.5 %). AH
was found in 92 (80 %), carotid atherosclerosis (CAS)
in 56 (48.7 %) women. CVD was present in 12 (10.4 %)
patients, type 2 DM in 10 patients (8.7 %).

Inclusion criteria were: female patients with a con-
firmed diagnosis of RA, aged 225 years. Exclusion
criteria were: infectious and oncological diseases,
any chronic disease in the phase of exacerbation and
decompensation, pregnancy.

RA activity was assessed by the Disease Activity
Score 28 (DAS-28), and the index of functional im-
pairment according to the Health Assessment
Questionnaire (HAQ-DI] was also taken into account.
Office blood pressure was measured as well [8].

The obesity phenotype was determined based
on the subject’s body mass index (BMI] and waist-to-
hip ratio (WHR). The patients were divided into two
groups based on their BMI: those with a BMI below
25 kg/m? and those with a BMI above 25 kg/m2. They
were then classified as having a metabolically healthy
phenotype (MHPO) or a metabolically unhealthy phe-
notype (MUHPOQ] based on their WHR, with a WHR of
0.85 or below indicating the former and a WHR above
0.85 indicating the latter [7].

Body composition was evaluated through X-ray du-
al-energy absorptiometry on a Lunar Prodigy machine
(General Electric). The fat-free mass index (FFMI) was
calculated as the total lean mass of the upper and
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lower extremities (kg/height in m2). A value of FFMI <
6 kg/m? was considered to be indicative of sarcopenia
[9]. The following ratio was employed as the fat mass
index (FMI): total fat mass in kg/height in m2 A fat
mass 232 % of total mass was considered indicative of
obesity. A combination of a BMI of <26 kg/m? and a fat
mass content of >32 % was considered to be indicative
of sarcopenic obesity. The abdominal to thigh fat ratio
(A/G ratio) was also taken into account.

General clinical and laboratory examinations were
performed, including the determination of C-reactive
protein (CRP), total cholesterol, triglycerides (TG),
high-density  lipoprotein (HDL-C],
low-density lipoprotein cholesterol (LDL-C), and glu-
cose levels.

The study was conducted in accordance with the
ethical standards of the Ethical Committee of lvanovo
State Medical University (protocol number 2, dated
April 4, 2018). All patients provided informed consent
for participation in the study.

cholesterol

Statistical analysis

The statistical analysis was conducted using the
Statistica 10.0 software package (StatSoft, USA,
2018). The median, lower quartile, and upper quar-
tile (Me [25;75]) were used to describe the parame-
ters whose distribution differed from normal. The
Mann-Whitney test (U-test) was used to assess the
statistical significance of differences between two in-
dependent groups with respect to quantitative traits.
In the case of a comparison involving three or more
samples, the nonparametric ranking method, name-
ly the Kruskal-Wallis test, was employed. Significant
differences and correlations between the parameters
were deemed reliable at a level of p < 0.05.

Results

The mean BMI values were 29.1+ 5.5 kg/m?, and
the mean WHR was 0.98 £ 0.16. A total of 27 women
(23.5 %) were classified as having normal body weight,
while the remaining patients were were overweight or
obese. Of the latter group, 39 women (33.9 %) were
classified as overweight, and 49 women (42.6 %) were
classified as obese. The results of the body compo-
sition analysis revealed that 17 patients (14.8 %) had
a FFMI indicative of sarcopenia (<6.0 kg/m?), while
107 patients (93.0 %) demonstrated a fat mass con-
tent exceeding 32 %. The presence of sarcopenic obe-
sity was observed in 5 (4.3 %) patients.

Four distinct groups of patients with varying phe-
notypes were identified. The first group consisted of
16 patients with a BMI <25 kg/m2 and MHPO. The sec-
ond group included 11 patients with a BMI <25 kg/m?
and MUHPO. The third group comprised 11 patients
with a BMI 225 kg/m? and MHPO. The fourth group
consisted of 77 patients with a BMI 25 kg/m? and
MUHPO. The groups were comparable with the regard
to age, duration of rheumatoid arthritis (RA), num-
ber of painful and swollen joints, methotrexate dose,
HAQ-DI scores, and C-reactive protein (CRP) (Table 1).

The characteristics of the various obesity pheno-
types are presented in Table 2. With the regard to
cardiometabolic parameters, there were a statistical-
ly significant increase in blood glucose (p=0.03), TG
(p=0.00), FMI (p=0.03), and A/G ratio (p=0.00), and a
statistically significant decrease in HDL-C cholester-
ol (p=0.03) as BMI increased from group 1 to group 4.
Furthermore, higher values were predominantly as-
sociated with the MUHPO phenotype in both the nor-
mal weight and overweight/obese categories. This
is corroborated by a comparison of groups 1 and 2 of

Table 1. Main parameters in different obesity phenotypes* in RA

, BMI>25 kg/m?,
Normal BMI, MHPO BMI, MUHPO BMI>25 kg/m?, MHPO MUHPO
Parameters (A/G ratio<0.85) Normal (A/G ratio>0.85) (A/G ratio<0.85) (A/G ratio>0.85
Abs/% Abs/% Abs/% .
Abs/%
Number, abs/% 16/13.90 11/9.57 11/9.57 77/66.96
Age, years 64 [51.5; 70] 67 [54; 75] 55 [44; 66] 63 [57; 68]
Average RA duration, yeas 6.5[1.21;11.75] 9 [5.5; 15] 8(3;13] 8(3;13.5]
Amount of painful joints 7 [5; 15] 10 [4;13] 10 [6; 18] 7 [4;11]
Amount of swollen joints 2[0; 5] 0[0; 3] 2[0;11] 11[0; 4]
Taking methotrexate, abs/% 10/62.5 7/63.64 8/72.73 61/79.22
Methotrexate dose, mg/week 12.5[10; 17.5] 10[10; 12.5] 12.5[7.5; 21.25] 12.5[10; 17.5]
CRP, mg/l 7.56 [4.69; 10.83] 3.77[2.16; 8.84] 5.59 [2.90; 15.79] 5.99[2.76; 9.82]
HAQ-DI 1.06 [0.69; 1.5] 0.875[0.375; 1.25] 1.1210.63; 2.25] 1.125[0.625; 1.875]

*p>0.05 when comparing all parameters in different obesity phenotypes.
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Fig. 1. Frequency of AH, carotid artery AS, CVD and type 2 DM in RA patients with different obesity phenotypes (n=115)

patients with a BMI of less than 25 kg/m2. Patients
with a MUHPO phenotype (group 2] exhibited higher
BMI (p=0.01), FMI (p=0.01), and A/G ratio (p=0.00) val-
ues. Similar trends were observed at BMI>25 kg/m?
in groups 3 and 4. A comparison of these groups re-
vealed higher BMI [p=0.00], FMI (p=0.00], and glucose
(p=0.04) and TG (p=0.01) in group 4 (MUHPOQ] relative
to group 3 (MHPO).

The prevalence of AH, carotid artery AS, and CVD
was higher in groups 2 and 4 than in groups 1 and 3,
respectively. The prevalence of diabetes mellitus (DM])
was observed to be 9.1 % and 11.7 %, respectively,
in groups 2 and 4, which exhibited the MUHPO phe-
notype. In contrast, DM was not found in groups 1 and
3, which illustrated the MHPO phenotype (Figure 1).

The analysis of body composition revealed a uni-
directional tendency for increases from group 1 to
group 4in both adipose tissue according to FMI
(p=0.03) and A/G ratio (p=0.00) and skeletal muscle
mass according to FFMI (p=0.00). The majority of pa-
tients had a high fat mass, with a percentage value
of 32 % or greater. The prevalence was 62.5 % and
81.8 % in groups 1and 2, respectively, and 100 %
in groups 3 and 4. In contrast, the prevalence of sar-
copenia (defined as FFMI <6 kg/m?) was significantly
higher in groups 1 and 2 (56.4 % and 45.5 %, respec-
tively) compared to groups 3 and 4 (9.1 % and 2.6 %,
respectively). The diagnosis of sarcopenic obesity was
made in individual cases across all groups of patients
with rheumatoid arthritis (RA).

Table 2. Main parameters of metabolic disorders and body composition in different phenotypes of obesity in RA

Normal BMI, MHPO | Normal BMI, MUHPO BMI>25 kg/m?, MHPO BMI>25 kg/m?, MUHPO
(WHR £0,85) (WHR>0,85) (WHR £0,85) (WHR>0,85) p
Group 1 Group 2 Group 3 Group 4

Number, abs/% 16/13.90 11/9.57 11/9.57 77/66.96 -
BMI, kg/m? 21.37[21.01;22.75] 23.53[22.23;24] 26.7125.7; 28.16] 31.63(27.83;33.71] 0.00
Fasting glucose, mmol/l 4.59[4.26; 4.77] 4.62[4.38; 4.83] 4.37 [4.21; 4.56] 4.88 [4.32;5.29] 0.03
Triglycerides, mmol/l 0.85[0.73; 1.16] 1.20[0.77; 1.29] 0.90[0.83; 1.04] 1.31[1.04; 1.70] 0.00
HDL-C, mmol/l 1.95[1.54; 2.31] 1.72[1.59; 1.95] 1.73[1.33; 1.91] 1.59[1.32; 1.81] 0.03
FMI, kg/m? 7.07(5.41;7.59] 7.98(7.53;10.63 10.59[9.02;11.33] 14.37[11.96;16.08] 0.03
Fat mass >32 %, abs/% 10/62.5 9/81.8 11/100 77/100 -
A/G ratio 0.76 [0.62; 0.82] 0.97[0.9; 1.05] 0.80[0.75; 0.84] 1.06 [1.00; 1.13] 0.00
FFMI, kg/m? 5.92[5.62; 6.25] 6.12[5.9; 6.45] 7(6.38;7.22] 7.15[6.50; 7.59] 0.00
FFMI<6 kg/m?, abs/% 9/56.3 5/45.5 1/9.1 2/2.6 -
Sarcopenic obesity abs/% 1/6.25 1/9.09 1/9.1 2/2.59 -
RhF 131.8[40.1; 232.2] 37.75 [17.75; 123.70] 59.65 [40.15; 84.0] 62.6[18.4;160.8] 0.35
DAS-28 3.91[3.07; 4.98] 3.90[3.35; 4.55] 4.90[3.58; 5.12] 3.76 [3.13; 4.43] 0.21
Pain according to VAS, mm 58.82[31.09; 70.59] 25.21 [4.2; 30.25] 47.9 [39.5; 62.18] 50.42 [34.45; 68.07] 0.01

*p — significance of differences when comparing more than 3 samples
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No definitive correlation was found between RA
activity (DAS-28 and RhF) and BMI or metabolic phe-
notypes (see Table 2). However, there was a signifi-
cant decrease in VAS pain intensity from group 1 to
group 4 (p=0.01). Furthermore, when the body mass
index (BMI) was less than 25 kg/m? the rheuma-
toid factor (RhF) was higher in group 1 (MHPOQ] than
in group 2 (MUHPO]), with a value of 131.8 [40.1; 232.2]
and 37.75[17.75; 123.70] IU, respectively (p=0,04).
Furthermore, at a BMI of 225 kg/m?, the RA activity as
measured by DAS-28 was higher in group 3 (MHPO]
compared to group 4 (MUHPO] (4.90 [3.58; 5.12] and
3.76 [3.13; 4.43], respectively; p=0.01).

Discussion

Obesity represents a significant RF for a number of
major health concerns, including cardiovascular dis-
ease (CVD), diabetes mellitus (DM), and cancer. It is a
prominent medical and social issue on a global scale.
In Russia, 59.2 % of the population is overweight and
24.1 % is obese [7]. A comparable trend is evident
among patients with RA, wherein individuals with an
underweight status are scarce, and the majority are
either overweight or obese [4]. These findings are cor-
roborated by the results of our study, which revealed
that the majority of patients were either overweight
(33.9 %) or obese (42.6 %), with no underweight indi-
viduals present. Therefore, obesity was the predomi-
nant condition in our cohort of RA patients, occurring
more frequently than in the general Russian popula-
tion. Our data indicate that MUHPO, a marker of car-
diometabolic risk due to AH, high glucose levels, hy-
pertriglyceridemia, and reduced HDL-C cholesterol,
was the predominantly observed in women with RA.
Conversely, individuals with MUHPO were more like-
ly to have AH, carotid artery AS, CVD, and type 2 DM,
which was found in patients with both elevated and
normal BMI.

The findings of epidemiological studies indicate
that there is an increased risk of autoimmune dis-
eases, including rheumatoid arthritis (RAJ, associat-
ed with obesity [10], as well as with metabolic syn-
drome (MS) and its components, including waist size,
HDL-C, and high glucose [11]. A potential mechanism
underlying the relationship between MS and RA may
be CRP, which has been shown to contribute to the
development of RA to a significant extent, estimated
to be approximately 10 % [11]. The influence of obe-
sity on RA activity has been the subject of consider-

able debate, with findings across studies being con-
tradictory [12]. While some studies have identified a
correlation between BMI and RA activity, others have
not been able to confirm this association. In our study,
the high prevalence of obesity was observed not only
according to BMI data, but also according to the re-
sults of body composition assessment. The majority
of patients exhibited a composition where the adipose
tissue was predominant and an A/G ratio greater
than 1, which is characteristic of abdominal obesity
[13]. However, these data require cautious evaluation
in this single cohort study and may be related not only
to the features of RA as an underlying disease, but
also to the older age of the patients and GCC intake.
With regard to the relationship between obesity and
its associated phenotypes and RA activity, no clear
associations were identified in our cohort of patients,
the majority of whom exhibited moderate disease ac-
tivity. It is important to note, however, that higher RA
activity was observed in patients with a BMI of less
than 25 kg/m? and MHPO compared to those with a
MUHPQ, as indicated by separate indicators such as
pain severity according to VAS, RhF, and DAS-28. This
is associated with a higher incidence of sarcopenia
in these patients.

The DEXA body composition study represents the
“gold standard” for the assessment of a patient’s
nutritional status, facilitating a more precise eval-
uation of the distribution of fat and muscle tissue.
It is also capable of diagnosing sarcopenia and sar-
copenic obesity. Sarcopenia is defined by quantitative
and qualitative alterations in skeletal muscle tissue,
which are associated with an elevated risk of falls
and fractures. Furthermore, the development of sar-
copenic obesity is associated with an increased risk
of cardiovascular disease (CVD] and mortality. The
primary diagnostic criterion for sarcopenia is the de-
termination of fat-free mass index (FFMI) [9]. Prior
research has documented alterations in body com-
position among individuals with RA that differentiate
them from those without it. These changes include
reduced muscle mass accompanied by increased ad-
ipose tissue content, which in turn increases the like-
lihood of developing sarcopenia and sarcopenic obe-
sity [14]. Furthermore, our study demonstrated a rel-
atively high prevalence of sarcopenia in women with
RA (14.8 %) and sarcopenic obesity in over one-third
of them (4.3 %). Concurrently, the distinctive charac-
teristics of the nutritional status of patients with RA
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manifest as increased muscle mass in conjunction
with elevated BMI. Conversely, in the general popu-
lation, there is a reduction in muscle tissue content
with increasing obesity [7].

It is possible that alterations in body composition
in RA may be attributable to chronic autoimmune in-
flammation and depend on the activity of RA. It is like-
ly that decreases in BMI, fat mass, and muscle mass
with may reflect higher RA activity. In general, the
maintenance of fat mass and BMI in the absence of
significant obesity in patients with RA may be pro-
tective and explain the “obesity paradox” described
in the literature [6]. It is evident that a lower BMl is a
principal predictor of sarcopenia in RA. This should
be considered alongside other predictors, such as
advanced age, severity of RA, presence of osteopenia
or osteoporosis, and use of glucocorticoid-containing
medications [15].

In our study, no patients were identified as under-
weight. However, it is likely that individuals with nor-
mal body weight may also require special attention
in the presence of other RF of sarcopenia in RA. The
development of sarcopenia has a markedly adverse
impact on the prognosis of these patients, leading
to frailty with a substantial decline in life quality and
an elevated risk of premature mortality. Speaking of
sarcopenic obesity, it was observed in one-third of
patients with sarcopenia, occurring in all groups, in-
cluding those with a BMI of less than 25 kg/mZin both
MUHPO and MHPO cohorts. In patients with a BMI of
25 kg/m? or greater, all cases of sarcopenia were ac-
companied by obesity, which had a detrimental im-
pact on prognosis.

The limitations of this study include the relative-
ly small cohort of patients (115 women], the pre-
dominance of middle-aged and elderly women with
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The aim of the study was to evaluate apelin-12 in obese
patients in relation to the imdices of visceral obesity.

Methods. A total of 167 individuals aged 40-70 years
without diagnosed cardiovascular diseases (CVD) were
studied. All patients were divided according to the degree
of obesity: group 1 with excessive body weight consisted
of 27 individuals, group 2 with class 1 obesity — 108 in-
dividuals, group 3 with class 2 obesity — 32 individ-
uals. The control group consisted of 27 healthy sub-
jects. Cardiovascular risk (CVR) was assessed using the
SCORE-2 scale. The examination included assessment
of anthropometric parameters; determination of lipids,
glucose, apelin-12in blood serum; echocardiography;
assessment of body composition by bioimpedance anal-

ysis. To evaluate the state of lipid metabolism, we also
used special highly specific indices such as: Kahn’s lipid
accumulation products (LAP); Amato’s visceral obesity in-
dex (VOI), fatty liver index (FLI) and hepatic steatosis index
(HSI).

Results. The study of apelin-12 levels with the parame-
ters of visceral adipose tissue (VAT) dysfunction depend-
ing on CVR showed correlations, which allows to predict
the progression of visceral obesity by using additional
markers. Assessment of such markers as apelin-12 for
prediction of lipid metabolism disorders progression, VAT
dysfunction together with assessment of estimated VAT
indices (VOI, % of adipose tissue, visceral fat level accord-
ing to bioimpedance analysis, FLI, HSI, epicardial adipose
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tissue thickness) can be included in the algorithm of pa-
tient examination for assessment of VAT dysfunction and
CVR prevention.

Conclusion. Apelin-12 can be used to assess and predict
the progression of lipid metabolism disorders, VAT dys-
function, and together with the assessment of estimat-
ed VAT indices (VOI, % adipose tissue, visceral fat level
according to bioimpedance analysis, HSI and FLI) may be
included in the algorithm of patient examination to assess
VAT dysfunction and to prevent CVR.

Keywords: obesity, visceral obesity, biomarkers, ape-
lin-12, cardiovascular diseases.

Introduction

Obesity has gained the status of a non-infectious pan-
demic in the XXI century. The associated metabolic
disorders are becoming one of the major risk factors
(RF) for the development and progression of cardio-
vascular diseases (CVD). The greatest risk of CVD
is associated with visceral obesity and its character-
istic metabolic shifts (insulin resistance (IR), hyper-
glycemia, dyslipidemia, imbalance of adipokines and
inflammatory markers). Visceral obesity is associat-
ed with an increased risk of carbohydrate and lipid
metabolism disorders development, as well as with
cardiovascular complications [1]. Currently, many ad-
ipokines are known: leptin, adiponectin, apelin, etc.
An increase in the concentration of apelin in obesity
and its association specifically with the visceral type
of adipose tissue distribution has been noted [2].
Thus, a number of authors indicate that the increase
in the degree of abdominal obesity (AO) is accompa-
nied by a statistically significant increase in plasma
apelin levels [3]. Apelin is positively correlated with
waist circumference (WC) and the ratio of WC to hip
circumference (HC).

Foreign authors note an increase in the level of
apelin in obesity in combination with hyperinsulin-
emia [4]. In this regard, prediction and early detection
of cardiometabolic disorders is an urgent task of mod-
ern medicine, the solution of which can be achieved
by clinical methods, functional diagnostics, as well as
by methods of non-invasive laboratory diagnostics.
Currently, there are a number of anthropometric and
instrumental methods for quantitative assessment of
adipose tissue. However, not all of them fully reflect
the degree of visceral obesity and cardiovascular risk
(CVR). According to several authors, serum levels of
apelin were higher in obese subjects compared to
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controls, with concentrations of the biomarker posi-
tively correlated with body mass index (BMI), choles-
terol, insulin, fasting glucose, and IR, with apelin be-
ing a more sensitive biomarker of visceral adipose tis-
sue (VAT) dysfunction than adiponectin and leptin [5].
The search for new reliable biomarkers and diagnos-
tic methods for visceral obesity is an important task
in the prevention of cardiometabolic complications.

The aim of the study was to evaluate apelin-12
in obese patients in relation to indicators of visceral
obesity.

Methods

A total of 167 overweight and obese individuals with
first and second classes of obesity, aged 40-70 years,
without previously diagnosed CVD were studied. The
mean age was 49.3+£12.1years. 42 patients (25%)
were men and 125 patients (75 %) were female.

The scientific research was conducted within the
innovation project N IL-402104184: “Creation of mo-
bile application of personal health card and develop-
ment of individual wellness program for prevention of
cardiovascular diseases at the level of primary health
care” in the Central Consultative and Diagnostic
Polyclinic N1, the Main Medical Department Under
the Administration of the President of the Republic
of Uzbekistan. The study was performed on an out-
patient basis.

Exclusion criteria were: unstable angina or pre-
vious myocardial infarction, chronic coronary heart
disease (CHD), chronic heart failure; clinically evident
atherosclerosis with hemodynamically significant
stenosis of the main arteries, etc., musculoskeletal
problems significantly limiting walking; uncontrolled
angina pectoris or arterial hypertension, heart rate
greater than 120 beats/min, other significant diseas-
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es, the course of which may worsen due to functional
impairment.

The control group consisted of 27 healthy individ-
uals with low CVR according to SCORE-2 and normal
body weight. All patients were distributed depending
on the class of obesity: group 1 with excessive body
weight consisted of 27 individuals with body mass in-
dex (BMI) = 29.3+1.4 kg/m? [women — 22, men — 5,
group 2 with class 1 obesity consisted of 108 individ-
uals with BMI = 34.9+1.3 kg/m? [women — 78, men —
30), group 2 with class 2 obesity — 32 individuals with
BMI = 39.2+2.4 kg/m? [women — 25, men — 7).

CVR was assessed according to SCORE-2: 82 sub-
jects were with low and moderate CVR, 49 sub-
jects — with high CVR, 36 subjects — with very high
CVR without coronary CVD. The examination includ-
ed assessment of anthropometric parameters such
as body mass (BM), height, WC and HC, BMI (BMI =
kg/height, m2), WC/HC ratio. Clinical and laborato-
ry parameters such as blood pressure, serum total
cholesterol (TC), low-density lipoprotein choles-
terol (LDL-C), triglycerides (TG), high-density lipo-
protein cholesterol (HDL-C), calculated by formula
non-HDL-C (TC — LDL-CJ, serum glucose, serum
apelin-12 were also determined. Echocardiography
(EchoCG) with determination of cardiac structural
and geometric parameters such as left ventricular
end diastolic dimension (LVEDD), left ventricular end
systolic dimension (LVESD), and epicardial adipose
tissue thickness (EATT) by coronary sulcus (CS) was
performed [1, 4]. Apelin-12 levels in blood serum
were determined by enzyme immunoassay method
with “Apelin-12 (Human, Rat, Mouse, Bovine] EIA Kit”
reagent kit from Phoenix Pharmaceuticals (USA) [6].
Body composition was assessed by bioimpedance
analysis: determination of the percentage of visceral
and total adipose tissue. To assess the state of lipid
metabolism, we also used the following indices [7]:

The lipid accumulation product (LAP) was calculat-
ed by Kahn,

LAP = (WC (cm]-65)xTG;

Visceral obesity index (VOI) was calculated by
Amato:

— in males:

VOI=(WC/39.68 +1.88xBMI)x(TG/1.03)x(1.31/HDL-C);

— in females:

VOI = (WC/36.58+1.89xBMI)x(TG/0.81)x(1.52/HDL-C).

The VOI of 1.93 is considered normal, 1.94-2.32 in-
dicates mild adipose tissue dysfunction, 2.32-3.25 —

moderate adipose tissue dysfunction, VAl >3.25 —
high adipose tissue dysfunction;

Fatty liver index

(FLI) = -3,5856+(0,0141xage)+(0,4711xDM]+
(4,4373xWC/heightx100]).

It the diabetes is present, then DM — 1, else — 0;

Hepatic steatosis index (HSI) = 8x ALT/AST+BMI
(+2in case of type 2 DM, +2if female). HSI val-
ues>36.0 indicate the presence of hepatic steatosis
in the patient with a sensitivity of 93.1 %, specificity of
92.4% with an AUROC accuracy of 0.812.

Statistical analysis

Statistical processing of the results was carried out
by “Excel 2019" program. Quantitative data were
described by descriptive statistics and are present-
ed as mean + standard deviation (median and range
are given in parentheses for data with non-normal
distribution type). Qualitative data are presented as
absolute and relative frequencies. Comparisons be-
tween groups were performed using analysis of vari-
ance (ANOVA), including its non-parametric variant
(ranked ANOVA)] for non-normal data distribution. To
assess the intragroup dynamics under the condition
of normal distribution of data and equality of disper-
sions we used paired Student’s t-test with the Levene
and Welch modifications. Wilcoxon signed-rank test
was used in case of other types of distribution. The
dynamics of change in proportions within the group
was assessed using the McNemar test. The Cochran-
Armitage test for linear trend was used to assess the
tendency of proportions changes. Correlations were
assesed by the Spearman’s rank correlation coeffi-
cient. The level of statistical significance was p < 0.05.

Results

While assessing the anthropometric parameters we
evaluated BM, height, WC and HC with their ratio,
BMI, as well as additional data from bioimpedance
analysis of body composition: determination of the
percentage of visceral and total adipose tissue, bio-
chemical markers of lipid metabolism disorders, glu-
cose, apelin-12, calculated indices of visceral obesity.
These parameters are shown in Table 1.

Significant differences in anthropometric param-
eters were observed in high-risk and very high-risk
individuals compared to the control group. There was
an increase in WC/HC ratio, BMI in overweight and
obese individuals, respectively, compared to the con-
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Table 1. VAT dysfunction indices, parameters of fat and lipid metabolism in groups depending on the class of obesity

Ne Parameters (i::tzr"r;l Overweight (n=27) Clas[zl&%?sny Class 2 obesity (n=32)
1 Age, years 32.6+6.9 5419.8 59.3+6.8 455+4.3
2 CVR according to SCORE-2 1.25+1.1 5.5+7.1 10.58.7 11.57.8
3 BM, kg 63.4%7.7 88.7+9.0* 103.2+13.8* 119.1£15.2*
4 WC, cm 76.7£5.9 99.6+9.2* 109.9+10.5* 118+12.2*
5 HC, cm 93.7+5.8 111.8+7.2* 120.9+7.5* 127.4+9.1*
6 WC/HC 0.82+0.08 0.90+0.07* 0.91+0.08* 0.930.1*
7 BMI 22.8+2.3 29.3+1.4* 34.9+1.3* 39.2+2.4*
8 Adipose tissue, % 26.4%7.9 40.168.01* 43.4+8.1* 45.8+5.6*
9 Visceral (abdominal) fat 5.11£1.8 11.7£3.1* 14.5+4.2* 17.3t4.1*
10 | TC, mmol/l 4.8+0.8 5.2+0.8 5.32+0.8* 5.75:0.8*
1" TG, mmol/l 1.2£0.9 1.69+1.01 1.81£1.0* 2.11.2%
12 LDL-C, mmol/l 2.5+0.8 3.26%0.9 3.41x0.9* 3.60.9*
13 HDL-C, mmol/l 1.0410.2 0.9+0.3 1.0£0.3 1.01£0.3*
14 Non-HDL-C, mmol/l 2.4+0.8 2.8+0.8 3.52+0.8* 4.51+0.82*
15 [ ALT, u/l 15.615.6 17.9+6.07 16.7+6.3 16.615.8
16 | AST, u/l 17.2+6.6 16.05+6.06 16.9+6.5 1745.5
17 | CRP, mg/l 1.8+0.7 3.5+1.5* 4.8+2.1* 5.2+1.8*
18 LAP 70.5+8.2 72.6£9.1 76.3+8.5 82.6+9.5*
19 | VoI 2.740.32 3.5£0.3* 4.5£0.4* 5.3£0.5*
20 FLI -0.568+0.1 -0.497+0.15* -0.395+0.09* -0.387x0.09*
21 HSI 32.0£4.5 36.845.3 47.3+4.3* 50.3£6.0*
21 Apelin-12, pg/ml 0.79%0.4 3.18+0.55* 7.09£2.9* 19.49+8.1*
22 EchoCG EATT in CS, mm 2.8+0.9 5.18+1.55* 7.09+2.9* 9.5+4.3*

Note. * — significant differences, p<0.05.

trol group; the direct correlation of BMI in groups
1, 2, 3 with CVR according to SCORE-2 was revealed
(r=0.68, 0.65 and r=0.76, respectively). Obesity and
overweight are among the leading causes of CVD and
significantly increase the pathophysiological effects
of CVR factors [1].

Indices highly specific for CVR and mortality, such
as LAP according to Kahn; VOI according to Amato,
HIS were used [7].

According to the results of our study, we found a
correlation between WC/HC ratio and visceral fat
index according to bioimpedance analysis of body
composition with a correlation coefficient of r=0.74.
LAP index values highly correlated with BMI. The
Spearman rank correlation coefficient between LAP
index values and BMI was 0.73 in men (p<0.05) and
0.77 in women (p<0.05) [7].

When comparing the functional indices of obesity,
significant differences were found. LAP in the class
2 obesity group was 17% (p<0.05) higher compared
to the control (p<0.05). VOI in the groups with excess
body weight, class 1 obesity, and class 2 obesity was
25.7% (p<0.05), 42% (p<0.05) and 51 % (p<0.05) high-
er compared to the control. Increased VOl and LAP
indicated VAT dysfunction and excessive visceral fat

accumulation. There was a significant increase in %
of adipose tissue and visceral fat levels in all groups;
even the indices in the overweight group were 23.3%
(p<0.05) and 57.2% (p<0.05) higher, respectively,
compared to controls, which may be an indicator of
visceral obesity in groups even with normal BM. More
significant and reliable increase in % of adipose tis-
sue and visceral fat according to bioimpedance anal-
ysis of body composition was found in obese groups:
29% [(p<0.05) and 65.5% (p<0.05) in class 1 obesity,
32.7% [(p<0.05) and 71% (p<0.05) in class 2 obesity,
compared to control group.

When comparing the functional indices of VAT, reli-
able differences were found: increase of HSlin groups
1, 2and 3 by 11.7%, 31% (p<0.05) and 35% (p<0.05),
respectively, compared to the control group. HSI val-
ues >36.0 indicate the presence of hepatic steatosis
in the patient with a sensitivity of 93.1%, specificity
of 92.4% and AUROC accuracy of 0.812[8]. There
was a significant increase in HSI in overweight, class
1 obesity and class 2 obesity groups by 15% (p<0.05),
44.8% [p<0.05) and 47.8% (p<0.05), respectively,
compared to control.

AO was detected by WC/HC ratio in 69 % of sub-
jects; in 96 % of subjects by BMI, % of adipose tissue
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and by visceral fat, which are reliable indicators of
impaired lipid metabolism and independent CVD RF.

According to the results of our study, there was a
significant increase in the level of TC, LDL-C, non-
HDL-C, TG in groups with class 1 and 2 obesity. There
was a direct correlation between BMI and non-HDL-C
and LDL-C (r=0.86 and r=0.76, p<0.05). Thus, we can
assess the dysfunction of lipid metabolism in all
groups: in overweight and obese subjects with high
CVR without CVD and with CVD, and in overweight,
obese and normal BM.

The results showed a significant increase in EATT
in overweight, class 1 obesity, and class 2 obesity
groups by 85% (p<0.05), 150% (p<0.05), and 239 %
(p<0.05), respectively, compared to control. There was
a correlation of EATT with the level of CVR according
to SCORE-2 and BMI with correlation coefficients of
r=0.82 and r=0.70, respectively (p<0.05). Increased
EATT is associated with high CVR as well as with IR.
With EATT of more than 9.5 mm, IR becomes signifi-
cantly more frequent.

Analysis of apelin-12 as an early predictor of ad-
ipose tissue dysfunction in overweight, class 1 obe-
sity and class 2 obesity groups showed a significant
increase of 75% (p<0.05), 88.8% (p<0.05) and 95.9 %
(p<0.05), respectively, compared to control. There was
a high correlation between apelin-12 and BMI, viscer-
al fat level, CVR according to SCORE-2, and EATT with
correlation coefficients of r=0.80, r=0.86, r=0.70, and
r=0.40, respectively (p<0.05).

Thus, the analysis of VAT dysfunction indices
showed an increase in VOI, visceral fat level by bio-
impedance analysis, HSI and FLI, EATT with increas-
ing degree of obesity. The revealed results showed
that such a marker as apelin-12 can be used to as-
sess and predict the progression of lipid metabolism
disorders, VAT dysfunction, and it can be included to-
gether with the assessment of estimated VAT, EATT
indices in the algorithm of examination of overweight
patients and individuals with high CVR [9, 10].

Discussion

One of the more recent methods to assess abdominal
adipose tissue status is VOI, a marker of VAT dysfunc-
tion. In many studies, elevated indices of VAT dysfunc-
tion such as VOI, visceral fat level by bioimpedance
analysis, HSI, and HSI have been associated with high
cardiometabolic risk, both in the general popula-
tion and in patients without metabolic disorders [9].

Epicardial adipose tissue is now known to be a mark-
er of visceral obesity and increased CVR. In turn, the
association between obesity and CVD is determined
by both the degree of obesity and the distribution of
adipose tissue. EATT, like any other adipose tissue,
serves as an active hormone-producing system (ex-
pressing adipokines, chemokines, tumor necrosis
factor-a, interleukin-1 and interleukin-6, free fatty
acids, angiotensin Il, etc.) involved in inflammatory
processes in the vascular wall, development of met-
abolic disorders, thrombosis and atherogenesis [10].
The result of our study showed a significant increase
in EATT in groups with overweight, class 1 and class
2. The increase in EATT is associated with IR. With
EATT of more than 9.5 mm, IR becomes significantly
more frequent. According to the data of Drapkina et
al., it is possible to diagnose IR with high accuracy
when the EATT is from 2.7 to 4.5 mm and the diastolic
function parameter E/A is less than 0.8.

The production of adipokines and the activity of
their signaling pathways are altered in obesity, which
plays an important role in the relationship between
obesity, IR, and increased CVR. We investigated the
role of apelin-12 as a biomarker of VAT dysfunction
and increased CVR, which is also consistent with pre-
vious studies. Currently, apelin is being actively stud-
ied as a predictor of obesity complications in different
age-sex groups [11].

Visceral obesity is not chosen by chance as the
main criterion for the diagnosis of metabolic syn-
drome (MS). It is a powerful RF of metabolic disor-
ders and contributes to the development of IR and
compensatory hyperinsulinemia. Abdominal fat has
some characteristics that lead towards the formation
of IR, while subcutaneous fat accumulation — does
not, and may even be protective against MS [5]. In ad-
dition, an increase in EATT is associated with signs
of vascular wall remodeling, endothelial dysfunction,
impaired lipid metabolism, and impaired left ven-
tricular (LV) diastolic function [9]. A close correlation
between the amount of epicardial fat and CHD was
also found (r=0.3). EATT less than 7 mm predispos-
es to the development of subclinical atherosclerosis,
while more than 7 mm — to the development of CHD.
According to some authors, EATT correlates with
myocardial hypertrophy and LV diastolic function [10].

Abdominal fat is hormonally active. VAT is known to
produce many different bioactive substances naned
adipokines. Adipokines play an important role in the
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formation of IR. Apelin adipokine is poorly studied.
It has been observed that its level increases in obe-
sity and is directly related to the visceral type of adi-
pose tissue distribution. Plasma apelin concentration
has been found to rise significantly with increas-
ing degree of AO and directly correlated with WC
and WC/HC ratio [3]. High levels of apelin have also
been reported in obesity associated with hyperinsu-
linemia. The work of researchers investigating the
relationship between plasma apelin concentrations
and cardiac remodeling in AO patients is of particular
interest. It was shown that the concentration of ape-
lin in obese patients was higher than in the control
group of healthy people, and the levels of the marker
negatively correlated with structural changes of the
heart, which may indicate the importance of apelin as
a factor with cardioprotective properties [9, 11].
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Abstract

Cardiovascular disease (CVD) is a significant global health
issue, with a particularly high burden in Africa. Recent
data suggests that CVDs are responsible for about 13%
of all deaths and 38% of all non-communicable disease
deaths in Sub-Saharan Africa. However, the true burden
of CVD in this region is often underestimated due to poor,
delayed and unrecognized diagnosis.

Thoroughly assessing literature data shows that risk fac-
tors of CVD are often more prevalent in areas of poverty,
low education, and uncontrolled urbanization. Early diag-
nosis and prevention of CVD are critical for improving pa-
tient outcomes, particularly in high-risk populations like
Sub-Saharan Africa. However, resource constraints, so-
cioeconomic disparities, and healthcare system challeng-
es often hinder this. Collaborative initiatives and a multi-
faceted community engagement approach are essential

Introduction

The phrase “cardiovascular disease” (CVD) refers to
disorders affecting the heart and blood vessels, such
as deep vein thrombosis, pulmonary embolism, pe-
ripheral arterial disease, rheumatic heart disease,

to addressing these challenges and could help ensure the
effective management of CVD in Africa.
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congenital heart disease, coronary heart disease, and
cerebrovascular disease’. CVD and its risk factors are

' World Health Organization Africa Region. Noncommunicable
Diseases Key facts: Cardiovascular Diseases.
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extremely common in Africa. However, there is a lack
of understanding and awareness of the condition and
a negative perception of the risk factors [1].

Cardiovascular diseases (CVDs) are a major world-
wide health issue with differing effects in different
parts of the world, including Africa. In sub-Saharan
Africa (SSA), cardiovascular diseases (CVDs) are a
major health concern. Current data casts doubt on
the long-held myth that CVDs are uncommon in this
area [2]. However, the true burden of CVD tends to be
underestimated, with model forecasts estimating that
CVDs are responsible for about 13% of all deaths and
38% of all non-communicable disease (NCD) deaths
in SSA [3]. These estimates are primarily based on
urban hospital-based clinical area data [3]. In order to
effectively manage patients with cardiovascular dis-
ease mortality in SSA, it is imperative to address the
various problems that come with cardiovascular di-
agnosis. The current COVID-19 epidemic has brought
even more attention to the need for improving Sub-
Saharan African cardiovascular healthcare services
[4, 5]. Disparities in healthcare infrastructure and
financial restrictions are frequently blamed for dis-
crepancies in the burden of cardiovascular disease
(CVD) and related risk factors [6]. Multidisciplinary
and interdisciplinary approaches are needed to ad-
dress this issue from policy to practice. Making car-
diovascular health a priority is essential to lowering
the increasing morbidity and mortality linked to CVD
in Africa [5].

Recall that cardiac arrests and strokes can serve
as the initial warning indicators of underlying dis-
eases, which is why CVDs are frequently referred to
as “silent killers"2. Therefore, it's very important to
be aware of the challenges of early diagnosis and
to keep spreading knowledge and encouraging pre-
ventative actions to enhance cardiovascular health in
sub-Saharan Africa.

The author extracted key data and findings from
English peer-reviewed articles, reports, and studies
focused on diagnosing and preventing cardiovascu-
lar disorders in Africa. Search terms like “cardiovas-
cular disease in Africa”, “Challenges of diagnosis of
cardiovascular diseases,” “Challenges in prevent-
ing cardiovascular disease in Africa”, and “common

2 World Health Organization Africa Region. Noncommunicable
Diseases Key facts: Cardiovascular Diseases. Available at:
https://www.afro.who.int/health-topics/cardiovascular-diseases
(accessed on 11 February 2024).

risk factors of cardiovascular disease in Africa”
were used. The author gathered the material from
publications published in PubMed, Google Scholar,
Scopus, Health Websites (WHO, CDC, etc), and other
health-related research platforms. Research stud-
ies or articles that did not fulfil quality standards or
were irrelevant to the main topic and issues were ex-
cluded.

Common risk factors and burden of
cardiovascular disease

Non-communicable diseases (NCDs) such as CVD
coexist with infectious diseases and dietary defi-
ciencies in Africa, creating a dual burden of disease
[7, 8]. The epidemiology of infectious diseases has
given way to NCDs, especially CVD, throughout Africa
[7, 8]. Population ageing, urbanization, and lifestyle
modifications all have an impact on CVD. The prev-
alence of CVD has increased with urbanisation be-
cause it causes sedentary behaviour, poor dietary
habits, and elevated stress levels [9]. Heart disease
and stroke are two of the most common causes of
death worldwide, with about one in three fatalities
globally attributable to CVDs®. More than a million
deaths in sub-Saharan Africa were linked to cardio-
vascular disease (CVD] in 2019, making up 13% of all
deaths in Africa and 5.4% of all deaths worldwide*.
There are an estimated 20 million people with high
blood pressure in the African Region, which makes
them a substantial risk factor for CVDs®. High blood
pressure among other metabolic risk factors is re-
sponsible for cardiovascular-related deaths as pre-
sented in figure 1.

About 80% of coronary heart disease and stroke
are caused by behavioural risk factors. The main con-
tributors to cardiovascular disease include bad eat-
ing habits, hazardous alcohol consumption, physical
inactivity, and tobacco use®. According to research

3 World Health Organization Africa Region. Noncommunicable
Diseases Key facts: Cardiovascular Diseases. Available at:
https://www.afro.who.int/health-topics/cardiovascular-diseases
(accessed on 11 February 2024).

4 Africa | Where We Work | World Heart Federation. LIVING WITH
CC3 IN AFRICA. Available at: https://world-heart-federation.org/
where-we-work/africa/ (accessed on 21 February 2024) (accessed
on 21 February 2024).

5> WHO Regional Office for Africa. Overview (Cardiovascular
diseases). Available at: https://www.afro.who.int/node/5537
(accessed on 21 February 2024).

¢ WHO Regional Office for Africa. Overview (Cardiovascular
diseases). Available at: https://www.afro.who.int/node/5537
(accessed on 21 February 2024).
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Fig. 1. Metabolic risk factors and their contribution to the burden of cardiovascular disease in four regions in Sub-Saharan Africa [10]

done in Ethiopia, 70% of individuals engage in sev-
eral cardiovascular risk behaviours (drinking alcohol,
smoking, eating a poor diet, and not exercising), while
70% believe that their chance of developing heart dis-
ease in the future is low [11]. Environmental factors
(urbanisation, climate change, air, noise, and light
pollution, figure 2] and behavioural factors have been

reported to be significant contributors to cardiovas-
cular diseases, with about 25% of all cases of isch-
emic heart disease (IHD] related to an unhealthy en-
vironment, especially air pollution [12], which could
be seen in figure 3.

In Africa, most patients suspected of diabetes and
hypercholesteremia face gaps in care, including un-
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Fig. 3. Behavioral and environmental risk factors and their contribution to the burden of cardiovascular disease in four regions in sub-
Sahara Africa’

diagnosed, delayed diagnosis and limited access to
therapies®’. It is a severe matter because diabetes
and high cholesterol are often under-recognized in
some countries, such as South Africa, a nation where
cardiovascular disease is the second biggest cause
of death, accounting for almost 210 fatalities daily.
Therefore, early detection, prevention and treatment

7 Institute for Health Metrics and Evaluation [[HME]. GBD Compare
Data Visualization. Available online at: https://vizhub.healthdata.
org/gbd-compare/ (Accessed on 10 May 2024).

¢ Diabetes in Africa - 2021. Available at: https://diabetesatlas.org/
idfawp/resource-files/2022/01/IDF-Atlas-Factsheet-2021_AFR.pdf
(accessed on 21 February 2024).

? Analytical fact Sheet: Diabetes is a silent killer in Africa. World
Health Organisation African Region. Available at: https://files.aho.
afro.who.int/afahobckpcontainer/production/files/iAHO_Diabetes_
Regional_Factsheet.pdf (accessed on 10 March 2024.

are especially critical for people with cardiovascular
disease or those who are at high risk due to diseas-
es like hypertension, diabetes, or hyperlipidemia™.
Limited resources, inadequate healthcare, and diffi-
culties accessing timely diagnosis impact timely life-
style adoption and treatment seeking, which could
contribute to the rising CVD burden as estimated in
figure 41,

1 WHO Regional Office for Africa. Overview (Cardiovascular
diseases). Available at: https://www.afro.who.int/node/5537
(accessed on 21 February 2024).

" Global Alliance for Patient Access: Cholesterol Management
in South Africa. Available at: https://heartfoundation.co.za/
wp-content/uploads/2021/03/Policy-Report_Cholesterol-
Management-in-South-Africa.pdf (accessed on 10 March 2024).
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Fig. 4. A ten-year foresight (2024-2034) comparison of Cardiovascular Disease Burden in Sub-Saharan Africa'

Challenges in early diagnosis and prevention
of cardiovascular diseases

Reducing salt consumption, increasing fruit and veg-
etable intake, and managing stress are all effective
ways to reduce the risk of cardiovascular disease'.
Cardiovascular risk factors can be more widely dis-
tributed in areas of poverty, low education, and un-
controlled urbanization™, which could be due to dif-
ficulties in preventing them. Health disparities exist
both between and within African countries. These
disparities disproportionately affect vulnerable
groups, including the poor, women, children, elderly,
and displaced populations'™.

2 WHO Regional Office for Africa. Overview (Cardiovascular
diseases). Available at: https://www.afro.who.int/node/5537
(accessed on 21 February 2024).

3 WHO Regional Office for Africa. Overview (Cardiovascular
diseases). Available at: https://www.afro.who.int/node/5537
(accessed on 21 February 2024).

% Health inequities and their causes. World Health Organization
(2018). Available at: https://www.who.int/news-room/facts-in-
pictures/detail/health-inequities-and-their-causes (accessed on
12 March 2024)

Resource Constraints

Firstly, in Africa, the prevention of diseases faces
significant challenges due to resource constraints.
Limited financial, human, and infrastructural re-
sources hinder effective prevention efforts [9]. These
constraints impact access to healthcare services,
diagnostic tools, and medications. The lack of reli-
able systems to track CVD patients and a lack of a
standardised curriculum for preventative cardiovas-
cular nursing among nurses are some of the major
obstacles obstructing Africa’'s prevention of CVD™.
Stronger health information systems are necessary
for better healthcare delivery. Health information
technology mainly aims to remove a number of ob-
stacles that prevent and effectively manage CVD [14].
Due to budgetary limitations and infrastructural is-
sues in Africa, access to non-invasive cardiac imaging
modalities (such as cardiac magnetic resonance im-

® Remote Patient Monitoring for Cardiovascular Disease. Available
at:  https://rpmhealthcare.com/remote-patient-monitoring-for-
cardiovascular-disease/
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aging, cardiac computed tomography, and echocardi-
ography] is restricted [15].

Social and Economic Factors

The influence of socioeconomic disparities and status
is important in shaping attempts to avoid cardiovas-
cular disease (CVD]. Even with universal healthcare
access, social poverty is still linked to increased mor-
tality and risk of CVD'™. Geographical barriers limit
access to healthcare services and eventually limit the
prevention of CVD'". A lack of financial stability, un-
employment, and poverty contribute to poor access to
healthcare and noncompliance with preventive mea-
sures. Inadequate resources present difficulties for
management and prevention'. Access to treatments,
drugs, and healthcare services is impacted by eco-
nomic reasons™. It is critical to address healthcare
disparities, particularly in systems of care that are
financially burdened; breakthroughs in cardiovascu-
larimaging technology are frequently inadequate™. In
order to implement successful preventive and treat-
ment plans, it is imperative to address gaps in access
to diagnostic imaging and find sustainable solutions.
Africa has a heterogeneous socioeconomic landscape
that shapes behaviour, risk, and access to healthcare,
all of which have an impact on treatment choices and
diagnostic precision [28]. Tailored strategies are re-
quired to meet specific demands, and it is critical to
integrate data from multiple sources (medical histo-
ry, physical examination, laboratory testing, imaging)
and use of modern technology [28].

Healthcare System

The healthcare systems of many African countries
are plagued by basic issues, including a deficiency
of medical professionals to provide acceptable care,
inadequate training, and poor facilities [9]. As is typi-
cal in African settings, there is suboptimal teamwork

® National Center for Chronic Disease Prevention and Health
Promotion, Division for Heart Disease and Stroke Prevention.
Available at:  https://www.cdc.gov/dhdsp/health_equity/
socioeconomic.htm (accessed on 12 March 2024)

7 Clove David: “Healthcare Access Disparities among Rural
Populations in the United States” Ballard Brief. February 2023.
Available at: www.ballardbrief.byu.edu (accessed on 10 April 2024).
'® Global Alliance for Patient Access: Cholesterol Management
in South Africa. Available at: https://heartfoundation.co.za/
wp-content/uploads/2021/03/Policy-Report_Cholesterol-
Management-in-South-Africa.pdf (accessed on 10 March 2024)

% Remote Patient Monitoring for Cardiovascular Disease. Available
at:  https://rpmhealthcare.com/remote-patient-monitoring-for-
cardiovascular-disease/

between doctors and nurses [9,17]. Although fre-
quently absent, health promotion initiatives, includ-
ing education and awareness campaigns, are crucial
for preventing CVD [17]. Patients in Africa frequently
experience protracted wait times between presenting
symptoms to their doctors and receiving diagnostic
tests (echocardiograms or natriuretic peptide tests)
[18]. The wait time for referral and diagnosis is even
longer for older patients, female patients, and peo-
ple from lower socioeconomic backgrounds [15].
Therefore, well-organized/structured healthcare sys-
tems with collaboration with other stakeholders such
as schools and traditional, and religious Leaders can
thus enhance prevention efforts.

Limited Data and Research

Significant research on cardiovascular health has
been produced in the last few decades [19, 20]. To
improve cardiovascular treatment and outcomes,
large-scale collaborative studies have significantly
advanced the identification of modifiable risk factors
and the development of evidence-based guidelines.
There is sometimes a dearth of comprehensive data
on CVD risk factors, prevalence, and results in Africa
[9, 19]. Evidence-based preventative measures are
hard to put into practice without solid research. There
are still unanswered questions about effective ther-
apies and local risk factors [19, 20]. Because of the
poorer data collection systems in Africa, particularly
in rural regions, the prevalence of CVD is frequently
underestimated. An underfunding of research as well
as a lack of highly qualified personnel are further fac-
tors in the underestimate [21].

Political and Governance Issues

Foreign policy and global governance frameworks
generally have an impact on disease prevention, with
policy and resource allocation in healthcare being im-
pacted by political instability, corruption, and gover-
nance issues?. Effective disease prevention requires
strong political leadership with stable governance
and prioritization of health initiatives. Governments
must commit to comprehensive health policies that
address the complex burden of diseases which is
essential for successful disease control initiatives.

2 World Health Organization. Health Diplomacy: Global health
security is integral to foreign policy. Available at: https://www.
emro.who.int/health-topics/health-diplomacy/foreign-policy.html
(accessed on 12 April 2024).
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Certain infections like HIV/AIDS get a lot of political
attention, but others like CVD in most African nations
go unrecognized [9, 22].

Conclusion

Early diagnosis and prevention of CVD remains a criti-
cal focus, especially for high-risk populations such as
Africa, and is crucial for improving patient outcomes.
Timely CVD diagnosis is crucial for effective manage-
ment and improvement of patient outcomes by giving
enough time for lifestyle changes that could slow the
progression. Some of the challenges include over-
lapping symptoms with other conditions, making it
challenging to pinpoint the exact cause and underdi-

References

1. Thiriet M Cardiovascular Disease: An
Vasculopathies. 2019;8:1-90. Published 2019 Feb 19.
D0I:10.1007/978-3-319-89315-0_1

2. Roth GA, Mensah GA, Johnson CO, et al. Global Burden of
Cardiovascular Diseases and Risk Factors, 1990-2019: Update
From the GBD 2019 Study. J Am Coll Cardiol. 2020;76(25):2982-
3021. DOI:10.1016/j.jacc.2020.11.010

3. Obonyo NG, Etyang AO. Cardiovascular Health Priorities in
Sub-Saharan Africa. SN Compr. Clin. Med. 2023; 5:262. DOI:
10.1007/s42399-023-01605-x

4. Thompson SC, Nedkoff L, Katzenellenbogen J, et al. Challenges

Introduction.

in Managing Acute Cardiovascular Diseases and Follow Up
Care in Rural Areas: A Narrative Review. Int J Environ Res
Public Health. 2019;16(24):5126. DOI: 10.3390/ijerph16245126

5. Raleigh V, Colombo F. Cardiovascular disease should be a pri-
ority for health systems globally. BMJ. 2023; 382: e076576. DOI:
10.1136/bmj-2023-076576

6. Kris-Etherton PM, Petersen KS, Velarde G, et al. Barriers,
Opportunities, and Challenges in Addressing Disparities in
Diet-Related Cardiovascular Disease in the United States.
Journal of the American Heart Association. 2020;9:e014433.

7. Mudie K, Jin MM, Tan, et al. Non-communicable diseases in
sub-Saharan Africa: a scoping review of large cohort studies.
J Glob Health. 2019;9(2):020409. DOI:10.7189/jogh.09.020409

8. Bigna JJ, Noubiap JJ. The rising burden of non-communica-
ble diseases in sub-Saharan Africa. The Lancet Global Health.
2019.7(10): e1295-1296.

9. Lemma N Bulto, Jeroen M Hendriks. The burden of cardio-
vascular disease in Africa: prevention challenges and oppor-
tunities for mitigation. European Journal of Cardiovascular
Nursing. 2023; zvad134. DOI: 10.1093/eurjcn/zvad134

10. Minja NW, Nakagaayi D, Aliku T, et al. Cardiovascular diseas-

es in Africa in the twenty-first century: Gaps and priorities

agnosed and delayed diagnosis due to a lack of in-
struments or expertise. It is also evident that improv-
ing healthcare access and encouraging adherence to
preventative measures are essential to lowering the
burden of CVD. Therefore, factors such as poverty,
unemployment, governance, research, and finan-
cial instability must be addressed to ensure effec-
tive management of CVD in Africa. Addressing these
challenges may require collaborative initiatives and
a multifaceted community engagement approach,
including better education, streamlined diagnostic
pathways, and increased awareness of symptoms
among patients and healthcare professionals.

going forward. Frontiers in Cardiovascular Medicine. 2022. 9:
1008335. DOI: 10.3389/fcvm.2022.1008335

11. Negesa LB, Magarey J, Rasmussen P, Hendriks JML. Patients’
knowledge on cardiovascular risk factors and associat-
ed lifestyle behaviour in Ethiopia in 2018: A cross-sectional
study. PLoS ONE. 2020; 15(6): €0234198. DOI: 0.1371/journal.
pone.0234198

12. Miinzel T, Hahad O, Sgrensen M, et al. Environmental risk fac-
tors and cardiovascular diseases: A comprehensive expert re-
view. Cardiovascular Research. 2022. 118(14), 2880-2902. DOI:
10.1093/cvr/cvab316

13. Reeves F, Potter BJ. Toward a Cardio-Environmental Risk
Model: Environmental Determinants of Cardiovascular
Disease. Can J Cardiol. 2023;39(9):1166-1181. DOI: 10.1016/j.
cjca.2023.06.419

14. Santo K, Redfern J. Digital Health Innovations to Improve
Cardiovascular Disease Care. Curr Atheroscler Rep. 2020; 22,
71.DOI: 10.1007/s11883-020-00889-x

15. Lakshmanan S, Mbanze |. A comparison of cardiovascular
imaging practices in Africa, North America, and Europe: two
faces of the same coin. European Heart Journal - Imaging
Methods and Practice. 2023; 1-5. DOI: 10.1093/ehjimp/qyad005

16. Pammi M, Takwoingi Y. Systematic Reviews of Diagnostic
Test Accuracy. In: Patole, S. (eds) Principles and Practice of
Systematic Reviews and Meta-Analysis. Springer, Cham. 2021.
DOI: 10.1007/978-3-030-71921-0_15

17. Coronado F, Melvin SC, Bell RA, Zhao G. Global Responses to
Prevent, Manage, and Control Cardiovascular Diseases. Prev
Chronic Dis. 2022;19:220347. DOI: 10.5888/pcd19.220347

18. Car LT, Papachristou N, Bull A. et al. Clinician-identified prob-
lems and solutions for delayed diagnosis in primary care: a
PRIORITIZE study. BMC Fam Pract. 2016; 17,131. DOI: 10.1186/
s12875-016-0530-z



ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (Online)
http://www.heart-vdj.com

International Heart and Vascular Disease Journal. Volume 12, N2 43, September 2024

41

19.

20.

Inam M, Samad Z, Vaughan EM et al. Global Cardiovascular
Research: Gaps and Opportunities. Curr Cardiol Rep. 2023; 25,
1831-1838. DOI: 10.1007/511886-023-01996-2

Qureshi NQ, Mufarrih SH, Bloomfield GS, et al. Disparities
in Cardiovascular Research Output and Disease Outcomes
among High-, Middle- and Low-Income Countries - An Analysis
of Global Cardiovascular Publications over the Last Decade
(2008-2017). Global Heart. 2021; 16(1): 4. DOI: 10.5334/gh.815

21.

22.

Obonyo NG, Etyang AO Cardiovascular Health Priorities in
Sub-Saharan Africa. SN Compr. Clin. Med. 5, 262 (2023). DOI:
10.1007/s42399-023-01605-x

Tulu S, AlSalmi N., Jones J. Understanding cardiovascular dis-
ease in day-to-day living for African people: a qualitative meta-
synthesis. BMC Public Health. 2021; 21(745). DOI: 10.1186/
s12889-021-10781-1



42 Author Guidelines

Manuscript publication rulesin the International heart and vascular disease journal

Author Guidelines

Manuscript publication rules
in the International heart and vascular disease journal

Edit from December, 2021

Disclaimer: The rules came into effect from
December 2021. The rules describe the conditions
of publication of manuscripts (articles) through the
site http://www.heart-vdj.com. The editorial Board
is ready to answer questions and help authors by
e-mail: submissions.ihvdj@gmail.com.

The International heart and vascular disease journal
has been published since 2013. It is official journal of
the Cardioprogress Foundation. The target audience
of this peer-reviewed journal is cardiologists and in-
ternal disease specialists. The journal is primarily fo-
cused on questions of epidemiology, prevention, and
cardiac pharmacotherapy. It also publishes lectures
and literature reviews on various problems of modern
cardiology, reports on new diagnostic methods, and
other information which is important for the practi-
tioners.

The General criteria for the publication of articles
in the International heart and vascular disease jour-
nal are the relevance, novelty of the material and its
value in theoretical and/or applied aspects.

The languages of publications are Russian and
English. Journal is peer-reviewed, with multistage
editing. Editorial board is presented by the leading
cardiologists from different countries and Russia.

International heart and vascular disease journal aims
to ensure that its publications fulfill the requirements
of international publishing standards, such as the
Uniform Requirements for Manuscripts Submitted
to Biomedical Journals: Writing and Editing for
Biomedical Publication, by the International
Committee of Medical Journal Editors, ICMJE (http://
www.icmje.org), and the recommendations by the

Committee on Publication Ethics, COPE (http://www.
publicationethics.org.uk).

All clinical trials should be performed and described
in full accordance with the CONSORT standards (http://
www.consort-statement.org), observational research -
STROBE (http://www.strobe-statement.org), system-
atic reviews and meta-analyses - PRISMA (http://www.
prisma-statement.org), diagnostic accuracy-STAR
(http://www.stard-statement.org).

I. The International heart and vascular disease
journal accepts the following manuscripts:

1) Original papers present the results of clinical
studies. The word limit is 3.000 (including references,
tables, and figure legends). The maximal number of
references is 15. The structured abstract should con-
tain 5 sections (Aim, Material and Methods, Results,
Conclusion, and Key words), and be no longer than
300 words.

2) Lectures, or clinically oriented reviews, are writ-
ten by experts in broader areas of medicine. Lectures
could be focused on epidemiology, pathophysiology,
diagnostics, treatment, and prevention. The word
limit is 5.000 (including references, tables, and figure
legends). The maximal reference number is 80. The
unstructured abstract is no longer than 150 words.

3) Literature reviews are focused on more spe-
cific topics, compared to lectures. The word limit is
4.500 (including references, tables, and figure leg-
ends). The maximal reference number is 50. The un-
structured abstract is up to 150 words.

4) Clinical case is a brief report on a complex di-
agnostic problem and its solution, or a description of



ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (Online)
http://www.heart-vdj.com

'
c
-
%
"0
(]

- bbu

International Heart and Vascular Disease Journal. Volume 12, N2 43, September 2024

43

a rare clinical observation. The word limit is 600 (in-
cluding references, tables, and figure legends). The
maximal number of references is 5. No abstract is
required.

5) Clinical opinion informs the readers on the topics
of cardiovascular medicine and related disciplines.
The word limit is 2.500 (including references, tables,
and figure legends). The maximal number of refer-
ences is 15.

The journal accepts for publication original phase
2, 3 and 4 clinical studies. Literature reviews should
be based on sources not older than 5 years.

Il. Information about the article, which includes
the following sections, is combined into a single file
“letter (cover)":

1) the manuscript is not under consideration in an-
other edition has not been previously published con-
tains a full disclosure of the conflict of interest all au-
thors meet the criteria of authorship, it was read and
approved the author (s) are responsible for the power
of attorney submitted in the manuscript materials. 6)
all contact information of the author responsible for
correspondence information about previous publica-
tions of the authors on the same topic or pre-publi-
cation.

If the manuscript is a part of the thesis, it is neces-
sary to specify the estimated terms of thesis defense.

The “letter of direction (accompanying)” should be
made out on one or two sheets. Using the form of the
official institution-at the choice of the author’s team.
In the address: “to The chief editor of the Russian
cardiology journal, academician of RAS, Professor
Oganov R. G.”. The signatures of all authors should
be placed at the bottom.

“Directional (cover]) letter” is scanned. File format.
jpeg attached as an additional file of the manuscript.

The absence of a letter or incomplete text of the let-
ter [not containing the above items] is the basis for re-
fusal to accept the manuscript for consideration.

Ill. Registration on the Website and information
about the authors.

Any of the authors can submit an article to the
journal. Usually it is the one who then conducts cor-
respondence with the editorial office and to whose
mail notification letters come (when submitting a
manuscript through the site, you can choose to send
notifications to all authors).

The author registers on the site, entering his full
name. In the form to be filled in when submitting
an article, all authors and all additional information
(places of work, positions, academic titles, institu-
tions, ORCID - all authors) are indicated.

If the author has several places of work, it is writ-
ten: 1. "The name of the institution...” 2. "Name of
institution.”... The name of the institution is writ-
ten in abbreviated form, for example, Moscow state
University, Moscow. Brackets are not put.

How to fill in the article metadata: all data that
is entered in the "article metadata” must exactly
match the data specified in the text of the article!

Authors
format of the journal provides for the publication
of names and initials. Therefore, in the “Windows”,

names (you can not write in full, the

where the name and patronymic of the authors are
written in capital letters with a dot (example: A.).

Names of institutions (write the official name.
At the same time-there is a reduction of Federal,
STATE, etc.; the quotation marks are placed; Ministry
of health of Russia, a city without the letter G.

Positions and titles (using traditional abbrevia-
tions: PhD, senior researcher, leading researcher,
PhD, C.b.N., MD], head reduces to the head., then
write the full name of the laboratory/Department
/ Department; Director, head, Professor-is not
reduced.

The order of the authors. Authors * priority should
be entered into the system in accordance with the or-
der of the article. The movements are made by small
arrows "top” / “bottom”, which are located under the
data of each of the authors. The data of the author re-
sponsible for the correspondence, put a dot in a circle
denoting this information. Other authors point do not
put.

Summary. Sections of the abstract should exactly
match the sections prescribed In the rules for au-
thors. If the sections are not correct, the Editors will
ask to correct them. What the authors are currently
publishing on the site will then be included in all sys-
tems after the final publication. Be careful!

Making literary references. Submitted article will
not be reviewed until the correction of literary ref-
erences in accordance with the rules for authors is
made. The authors "forget” and somewhere to re-
move point (such inconsistencies can be corrected in
the Revision), but if the design literature is radically
different from what is required or present hyperlinks,



Lb Author Guidelines

Manuscript publication rulesin the International heart and vascular disease journal

the Editors will not start with the article to eliminate
errors.

Keyword. They are written with a small letter, sep-
arated by a semicolon. At the end put a point. In the
text of the article the keywords are written separated
by commas.

A file is prepared separately in Word, which is
then sent as an additional file. The file must contain:

Title page of the manuscript. The title of the man-
uscript is written in capital letters, without hyphen-
ation, in bold. Initials and surnames of authors-Iva-
nov I. I, Petrov P. p. the full name of organization (s)
from which (s) there was a manuscript, the city, the
country is Given. Footnotes are in Arabic numerals
after the authors ' names and before the names of
institutions.

Example of design:

THE PREVALENCE OF RISK FACTORS OF
NONCOMMUNICABLE DISEASES IN THE RUSSIAN
POPULATION IN 2012-2013. THE RESEARCH
RESULTS OF THE ESSE-RF

Muromtseva G.A.", Kontsevaya A.V.', Konstan-
tinov V.V.', Artamonova G.V.?, Galaganova T.M.3,...

'FGBU State research center of preventive medi-
cine of the Ministry of health of Russia, Moscow;

2FGBU Research Institute of complex problems of
cardiovascular diseases SB RAMS, Kemerovo;

3RD VPO North Ossetian state medical Academy,
Vladikavkaz;..., Russia.

Information about the authors, where indicated:
full name, place of work of all authors, their posi-
tions, ORCID; full contact information is required
for one (or more) of the author and includes e-mail,
available phone number.

All members of the group of authors should meet
all four criteria of authorship set forth in the ICMJE
recommendations: 1) concept and design develop-
ment or data analysis and interpretation, and 2) man-
uscript justification or verification of critical intellec-
tual content, and 3] final approval for publication of
the manuscript, and 4) consent to be responsible for
all aspects of the work, and assume that issues relat-
ing to the thoroughness and diligent execution of any
part of the study submitted are duly investigated and
resolved. This information should also be contained
in the document.

If the submitted material has authors who do not
meet the criteria of authorship, but have made some
contribution to the work, they should be listed in this

document and at the end of the article in the section
of Acknowledgements.

Information on conflict of interest / funding.

The section contains the disclosure by all authors
of possible relations with industrial and financial or-
ganizations that may lead to a conflict of interest in
connection with the material presented in the manu-
script. It is desirable to list the sources of funding for
the work. If there is no conflict of interest, it is writ-
ten: "Conflict of interest is not declared.” Information
on the existence of a conflict of interest should also
be reflected in the Conflict of interest section at the
end of the article.

Information about grants. Should be mentioned at
the end of the articlein the section Acknowledgements
and at the end of the section Material and methods -
with a full description of the role of the source of
funding in the performance of work (design, informa-
tion collection, analysis, data interpretation, etc.).

Information and ethics in the study.

Example of design:

The study was carried out in accordance with
the standards of good clinical Practice (Good
Clinical Practice) and the principles of the Helsinki
Declaration. The study Protocol was approved by the
Ethical committees of all participating clinical cen-
ters. Prior to being included in the study, written in-
formed consent was obtained from all participants.

This information should also be reflected in the
Material and methods section of the article.

All additionalinformation (permits, questionnaires,
etc.) can be requested from the authors in addition to
the preparation of the work for printing.

Information on overlapping publications (if
available).

Copyright. The use of any material (tables, figures)
marked with a copyright icon in the article should be
confirmed by a special permission from the author or
publisher.

Information about the obtained consent in pa-
tients for the study.

Obtaining consent from patients for the study
should also be reflected in the Material and methods.

For all clinical trials: information about the regis-
tration and placement of data on the study in any pub-
lic register of clinical trials. The term "clinical study”
refers to any research project that affects people (or
groups of subjects) with/or without a comparative
control group, studies the interaction between inter-



ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (Online)
http://www.heart-vdj.com

'
c
-
%
"0
(]

- bbu

International Heart and Vascular Disease Journal. Volume 12, N2 43, September 2024

45

ventions to improve health or the results obtained.
The world health organization offers the primary reg-
ister: International Clinical Trials Registry Platform
(ICTRP) (www.who.int/ictrp/network/primary/en/in-
dex.html). The clinical study is considered to be reli-
able in a group of more than 20 patients.

The number of words in the article (excluding
summaries, sources of literature, figure captions and
tables), the number of tables and figures.

The absence of an information file or incomplete
text (not containing the above items) is the basis for
refusal to accept the manuscript for consideration.

IV. Manusctipt submision check-list

Since the main file of the manuscript is automati-
cally sent to the reviewer for» blind review», it should
not contain the names of the authors and institutions.
The file contains only the following sections:

Article title

Summary with key words

List of abbreviations

Text

Acknowledgements (if any)

List of references

Tables, figures (if they can be embedded in the text
of Word format).

The article title is written in capital letters
(PREVALENCE of RISK FACTORS...), the end point is
not needed. The title should clearly reflect the pur-
pose of the work.

Summary with key words-sections are drawn up
each with a separate line, highlighted in bold. The ab-
stract should contain only those sections that are de-
scribed in the rules for authors. For example, there is
no section “Relevance” in the summary. The authors
prescribe the relevance of their work in the introduc-
tory section of the manuscript.

List of abbreviations-when compiling a list of
abbreviations to the article, including text, tables
and figures, only those used by the author 3 or more
times are included. Usually shrink often used in man-
uscripts of the terms (e.g., hypertension, CHF FC) and
title of clinical trials (SOLVD, TIMI, HOPE).

The first reference to an abbreviation is always
accompanied by the full spelling of the abbreviated
concept, and the abbreviation is indicated in brackets.
For example, blood pressure (BP); heart rate (HR).
Capital letters are more often used to denote abbre-
viations. If abbreviations are used only in tables and

figures, and are not used in the text, they should not
be included in the list of abbreviations, but should be
given a transcript in the note to the table or figure.
The summary of the article, as a separate document,
is subject to the same rules as the article (abbrevia-
tions are made when they are used 3 or more times).

Abbreviations should be generally accepted and
understandable to the reader, in accordance with the
generally accepted norms in the scientific literature.
Undesirable abbreviations that coincide in writing
with others that have a different meaning.

Abbreviations in the list of abbreviations are writ-
ten in alphabetical order, separated by commas, in
solid text, using "dash”. Example of design: BP-blood
pressure, HR-heart rate.

Text-the text of the manuscript of the original
works should be structured: Introduction, Material
and methods, Results, Discussion and Conclusion.
The text of reviews and lectures can be unstructured.

Text is printed on A4 sheet, font size-12 pt, line
spacing-1.5, margins 2 cm on all sides. The system
of Sl units is used for processing the material, the%
sign is put through a space from the number, the val-
ue of p is written with a semicolon: p < 0.0001; the val-
ue of n is written with a small letter (n=20); signs >, <,
+, =, +,—when numerical values are written without a
space; the value of "year” or “year" is issued -2014 or
2002-2014.

The article should be carefully verified by the au-
thor (s). The authors are responsible for the correct-
ness of citation, doses and other factual materials.

Introduction-it is necessary to describe the con-
text and prerequisites of the work (what is the es-
sence of the problem and its significance). It sets cer-
tain goals or describes the object of the study, or a
hypothesis that needs to be tested by comparison or
observation. Only those sources that directly indicate
the problem are cited.

Statistics - all published materials are reviewed by
an expert in statistics and must meet "Uniform re-
quirements for manuscripts submitted to biomedical
journals” (Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, Ann Intern Med
1997, 126: 36-47). In the preparation of the statisti-
cal part of the work it is recommended to use spe-
cial guidelines, for example, the European journal
of cardiology: www.oxfordjournals.org/our_journals/
eurheartj/for_authors/stat_guide.html
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Statistical methods are described in detail in the
Material and methods section.

Acknowledgements -all participants who do not
meet the authorship criteria should be listed in the
Acknowledgements section, which is located at the
end of the article before the Literature section.

Making graphs, diagrams and drawings-tables
and figures should provide the reader with visual
information, be interesting and educational. They
should be placed after the text of the article, as the
reviewer and editor look at the manuscript as a whole.
However, to print in the journal (at the stage of cre-
ating a layout) graphics, diagrams and drawings are
required in electronic form in the formats "MS Excel”,
“Adobe Illustrator”, “Corel Draw”, “MS PowerPoint",
photos with a resolution of at least 300 dpi.

The names of the graphs and figures, as well as
notes to them should be placed under the figure/
graph or placed at the end of the article.

These files are referred to as additional files.
Figures should not repeat the materials of the tables.

Tables should contain the compressed, necessary
data. Each table is placed at the end of the text (after
the list of references) with the number, name and ex-
planation (note, abbreviations).

The tables should clearly indicate the dimension
of the indicators and the form of data (Mtm; M+SD:
Me; Mo; percentiles, etc.). All figures, totals and per-
centages should be carefully verified, and also cor-
respond to the mention in the text. The explanatory
notes are given below the table, if necessary. The
footnotes must be in the following order: *, 1, §, |1, 1,
#, ** t1 etc.

Abbreviations should be listed in a footnote below
the table in alphabetical order (for tables its list of
abbreviations!).

Each first mention of a figure or table in the text
is highlighted with a yellow marker. If a reference to
a figure or table is included in the sentence, the full
spelling of the word «figure 1», «table 1» is used; if
the words are enclosed in brackets, the abbreviation
is used (Fig. 1), (table. 1).

Providing the main file of the manuscript with the
names of the authors or institutions is the basis for
refusal to accept the manuscript for consideration.

V. The list of references.
In the form to fill in when submitting the article
provides a list of cited literature (section - Literature).

Literary references are listed in the order of cita-
tion in the manuscript. The text refers to the serial
number of the cited work in square brackets [1] or [1,
2]. Each link in the list is on a new line. All documents
referred to in the text should be included in the list of
references.

References to works that are not in the list of
references and Vice versa, references to unpub-
lished works, as well as to works of many years ago
(>10 years) are not allowed. The only exceptions are
rare highly informative works. Especially close at-
tention to this item, please pay to those authors who
submit “literature Review".

The bibliographic description contains the names
of the authors up to three, after which, for domestic
publications should indicate “et al.”, for foreign-"et
al.” When citing articles from journals indicate in the
following order the output: the name and initials of
the authors, the name of the source, year, volume,
number, pages (from and to). When citing articles
from the collections indicate the output: name, ini-
tials, title, title of the collection, place of publication,
year of publication, page (from and to).

If you want to make a quotation of the authors
names in the text, you must specify the name of the
first author with the initials, the year of work. Example
design: Smith AA, et al. (2018).

With the purpose of increase of citation in the jour-
nal is the transliteration of Russian sources with the
use of the official languages in the following order:
the authors and the journal title is transliterated in
the Latin alphabet, and the name of the article is se-
mantic transliteration (translation into English). The
name of the source where the work is published is
transliterated in Latin if the source (journal) does not
have an official name in English).

All Russian-language sources of literature should
be presented in the transliterated version of the mod-
el given below.

The author (s) are responsible for the correctness
of the data given in the references.

The list of references should correspond to the
format recommended by the American National
organization For information standards [national
Information Standards organization-NIS0Q), adopted
by the National Library of Medicine (NLM) for data-
bases (Library's MEDLINE/PubMed database) NLM:
http://www.nlm.nih.gov/citingmedicine  Oh?  The
names of periodicals may be abbreviated. Usually this
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form of writing is accepted by the publisher; it can be
found on the website of the publisher, or in the list of
abbreviations Index Medicus.

Mandatory all articles DOI specified, all books ISBN.
References to dissertations, patents, theses and any
collections without output and ISBN are not accepted.

Examples of link design:

Article citation:

Smith A, Jones B, Clements S. Clinical translation
of tissue-engineered airway. Lancet. 2008;372:1201 -
09. DOI:10.00000/0000-0000-.

Russian-language sources with transliteration:

Bart BYa, Larina VN, Brodskyi MS, et al
Cardiac remodelling and clinical prognosis in pa-
tient with chronic heart failure and complete left
bundle branch block. Russ J Cardiol. 2011;6:4-
8. Russian. bapt b. 4., JlapuHa B. H., Bpoackun M. C.,
n op. PeMogenvpoBaHue cepaua v NporHo3 60/bHbIX
C XPOHWYeCKOW CepLeyvyHOW HeLOCTaTOYHOCTbI MNpw
HannynMn noaHow Bnaokafdbl N1eBON HOXKKM nyyka [uca.
Poccuiickuin kapguonornyeckut xypHan. 2011;6:4 -
8. DO0I:10.15829/1560-4071-2011-6-4-8.

Book:

Shlyakhto EV, Konradi AO, Tsyrlin VA. The autonomic
nervous system and hypertension. SPb.: Meditsinskoe
izdatel'stvo; 2008. Russian. LLnaxto E. B., KoHpa-
an A, 0., Ubipnun B. A. BeretatuBHasi HepBHas
cucteMa U apTepuanbHas runepteHsusa. Cl16.:
MepguumHckoe nspatensctso; 2008. ISBN 0000-0000.

Chapter:

Nichols WW, O'Rourke MF. Aging, high blood
pressure and disease in humans. In: Arnold E, ed.
McDonald’'s Blood Flow in Arteries: Theoretical,
Experimental and Clinical Principles. 3™ ed. London/
Melbourne/Auckland: Lea and Febiger; 1990. p.398-
420. ISBN 0000-0000.

Russian chapter:

Diagnostics and treatment of chronic heart failure.
In. National clinical guidelines 4" ed. Moscow: Silicea-
Polygraf; 2011. pp.203-93. Russian [uarHocTtuka
MeyeHne XpoHNYeCKoM CepAeYyHOM HeA0CTaTOYHOCTMH.
B kH: HaumoHanbHble KNMHUMYecKMe peKkoMeHAALMK.
4-e n3panne. M.: Cunuuea-Monurpad; 2011.cc.203 -
96. 1SBN 0000-0000.

Webpage:

Panteghini M. Recommendations on use of bio-
chemical markers in acute coronary syndrome:

IFCC proposals. eJIFCC 14. http://www.ifcc.org/ejif-
cc/vol14n02/1402062003014n.htm (28 May 2004)

All sources of literature are checked for correct-
ness through the system of the Russian electronic
library. Significant errors in citation or duplication of
the source are the reason for the return of the manu-
script to the authors for revision.

VI. Preparation of manuscript.

The author prepares the following documents to
upload the manuscript to the site:

The main file Is the text of the article (the system
renames it after loading, so it does not matter how it
is called).

Additional files-Directional (accompanying) letter,
Information file with the Title page, information about
the authors and disclosure of conflicts of interest,
files with pictures.

For more information on placing articles on the
website you can read http://cardiovascular.elpub.ru/
jour/announcement

VII. Copyright and publishing policy.

This section regulates the relationship between
the editorial Office (Publisher) of International heart
and vascular disease journal (the “editorial Office”) and
the author or group of authors who submitted their
manuscript for publication in the International heart
and vascular disease journal (the “Author”).

The author, by sending the article to the Editor,
agrees that the editorial Board of the journal shall
be transferred to the exclusive property rights to use
the manuscript (transferred to the Editorial Board of
the journal material, including such protected ob-
jects of copyright as photos of the author, drawings,
diagrams, tables, etc.), including the reproduction in
print and on the Internet; distribution; translation into
any languages of the peoples of the world; export and
import of copies of the journal with the article of the
Author for distribution, to bring to the public.

The editorial Board reserves the right to reduce
and edit the materials of the manuscript, to carry out
scientific editing, to reduce and correct articles, to
change the design of graphs, drawings and tables to
bring into line with the design of the journal, without
changing the meaning of the information provided.

When using the article, the editors have the right to
supply it with any illustrated material, advertising and
allow third parties to do so.
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The editorial Board has the right to assign the rights
received from the Author to third parties and has the
right to prohibit third parties from any use of materials
published in the journal for commercial purposes.

The author guarantees that he has exclusive rights
to use the submitted material. In case of violation
of this guarantee and the presentation of claims to
the editorial Board, the Author independently and at
his own expense undertakes to settle all claims. The
editorial Board is not responsible to third parties for
violation of the Author’s guarantees.

The Author retains the right to use the published
material, its fragments and parts for personal, in-
cluding scientific and teaching purposes.

The Author transfers the above rights to the Editors
without limitation of their validity period, in the terri-
tory of all countries of the world without limitation,
including the territory of the Russian Federation.

The rights to the manuscript are considered to be
transferred By the author of the editorial Office from
the moment of sending an information letter about
the acceptance of the manuscript to the press.

Reprinting of materials published in the journal by
other individuals and legal entities is possible only
with the written permission of the editorial Board,
with the obligatory indication of the journal name,
number and year of publication.

The editors are not responsible for the accuracy of
the information provided by the Author.

The author, sending the manuscript to the Editor,
gives permission to use and process personal data.

The editorial Board reserves the right to reduce and
correct the articles, to change the design of graphs,
figures and tables to comply with the standard of the
journal, without changing the meaning of the infor-
mation provided. In case of untimely response of the
author (s) to the request of the editorial Board, the
editorial Board may at its discretion make changes to
the article or refuse to publish.

Sending to the editor of works that have already been
sent to other publications or printed in them is abso-
lutely not allowed. The editors are not responsible for
the accuracy of the information provided by the authors.
Articles sent in violation of the rules of registration are
not accepted by the editorial Board for consideration.

VIIl. The procedure for rewiewing manuscripts
The manuscript should be sent in electronic form
to the Editor through the website - http://www.heart-

vdj.com. The manuscript should be drawn up in ac-
cordance with these requirements for scientific arti-
cles submitted for publication in the journal.

The author is sent a notification letter of receipt of
the manuscript with the number (ID), which will be
used in subsequent correspondence. The author can
track the stages of work on his manuscript through
the site. Since the process of bringing the manuscript
to the necessary standards takes enough expert time,
the payment for the initial review of the article was
introduced, which the author (s) are required to carry
out after the article is posted on the site.

The manuscript must pass the primary selection:
the Editorial Board has the right to refuse publication
or send comments to the article, which must be cor-
rected by the Author before reviewing.

-checking the completeness of the manuscript: if
you do not comply with the requirements of the Rules
for the authors to complete the manuscript or its de-
sign, the Editors have the right to refuse to publish or
in writing to require to send the missing materials or
to correct the version already downloaded to the site.

—-Manuscripts are checked in the "Antiplagiat” sys-
tem. The originality of the manuscript should be at
least 75 %. We expect manuscripts submitted for pub-
lication to be written in an original style that involves
new thinking without the use of previously published
text. Manuscript with originality below 75% shall not
be admissible.

All manuscripts submitted to the journal are sent
to one of the permanent reviewers or an independent
expert according to the profile of the research.

The review process is anonymous both for the
Author and for the reviewers. The manuscript is sent
to the reviewer without the names of the authors and
the name of the institution.

The editorial Board informs the Author of the re-
sults of the review by e-mail.

If the reviewer makes a conclusion about the pos-
sibility of publication of the article and does not make
significant corrections, the article is given to the ex-
pert on statistics and after a positive report is accept-
ed for further work.

If the reviewer makes a conclusion about the
possibility of publication of the article and gives in-
structions on the need for its correction, the Editorial
Board sends the review to the Author with a proposal
to take into account the recommendations of the re-
viewer in the preparation of a new version of the ar-
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ticle or to refute them. In this case, the Author needs
to make changes to the last version of the article file,
which is located on the site (download file from the
site, make changes and place the corrected article
again, after removing the primary (uncorrected) ver-
sion). The revised article is re-sent for review, and the
conclusion is given that all the recommendations of
the reviewer were taken into account. After receiving
a positive response of the reviewer, the article is given
to the expert on statistics and after a positive report is
accepted for further work.

If the reviewer makes a conclusion about the im-
possibility of publication of the article. The author of
the reviewed work is given the opportunity to read the
text of the review, if he does not agree with the con-
clusions of the reviewer. In case of disagreement with
the opinion of the reviewer, the Author has the right to
provide a reasoned response to the Editor. The article
can be sent for re-review or for approval to the edito-
rial Board. The editorial Board or its authorized editor
shall send its response to the Author.

All manuscripts that have been reviewed and eval-
uated by an expert in statistics are submitted to the
editorial Board, which decides on the publication.
After the decision on the admission of article for pub-
lication, the Editorial office inserts the publication of
the article in terms of publications. Information about
the annual (thematic) plan of publications is placed
on the website of the journal.

The decision to publish a manuscript is made sole-
ly on the basis of its significance, originality, clarity
of presentation and compliance of the research topic
with the direction of the journal. Reports on studies in
which negative results are obtained or the provisions
of previously published articles are challenged are
considered on General grounds.

Original reviews are kept in the Editorial office for
5 years from the date of publication.

In case of a decision to refuse to publish an article,
its archive copy remains in the electronic system of
the editorial Board, but access to it by editors or re-
viewers is closed.

IX. The manner of publication of manuscripts

According to the requirements of the Higher attes-
tation Commission, the journal provides priority for
post-graduate and doctoral works, the period of their
publication depends on the expected date of protec-

tion, which the authors must specify in the primary
documents attached to the manuscript.

Each issue of the journal is formed by a separate
Executive editor appointed by the editor-in-Chief and/
or editorial Board. It is the responsibility of the edi-
tor-in-charge to select high-quality articles for publi-
cation, and he can be guided by both thematic princi-
ples and a separate scientific direction.

All selected articles are submitted to the sci-
entific editor and proofreader. After creating the
layout of the article and editing it, the article will
be available to the Author through the site. At this
stage, it will be possible to send comments on the
text of the article. The author is obliged to send
his / her consent to the publication or his / her
comments within the established time specified in
the cover letter.

The editorial office does not send the author’s copy
by mail or PDF of the article by e-mail, access to the
published numbers is open.

Subscription to the printed version is carried out by
half a year (through subscription agencies).

X. After the publication in the journal

Information on publication is distributed in the fol-
lowing scientific citation databases: Russian science
citation index, CYBERLENINKA and others. The arti-
cle is assigned a DOl index and the full text is publicly
available on the journal's website.

Information about the publication of the issue
is distributed by mailing of The Cardioprogress
Foundation and in social networks.

We expect the authors of the articles to actively
make efforts to bring the results of their research
to the public, namely: to have a personal page on
the Internet (personal page), to monitor and update
your profile ORCID and RecsearcherlD, to involve col-
leagues in their work through social networks.

Xl. Revocation or correction of articles

The full text of the journal's policy on Revocation
and correction of articles is available in the informa-
tion section on the website. The editors follow COPE
Recommendations issued by the Committee on pub-
lishing ethics (COPE)-http://www.publicationethics.
org.uk. in cases:

Editors of journals should consider the opinion of
the publication, if:
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they have clear evidence of the unreliability of the
information published, either as a result of conscious
actions (for example, falsification of datal, or due to
good faith errors (for example, errors in calculations
or experiments); the findings have been previously
publishedinanotherpublicationandthereisno proper
reference, authorization and justification for re-pub-
lication (i.e. duplicate publication).); it is plagiarism;
describes unethical research.

Editors of journals should consider the concerns, if:

they received information about the authors " in-
appropriate actions, but there is no clear evidence of
such behavior; there are arguments that the results
of the work are unreliable, and the institution in which
the authors work is not going to find out the truth;
they believe that the investigation into the alleged vio-
lations committed by the authors in connection with
the publication has either not been or will not be fair,
impartial and convincing; the authors “ violations are
being investigated, but the results are not expected
soon enough.

Journal editors should consider making amend-
ments if:

asmallpartofthe restofthe high-quality publicationis
unreliable (especially because of conscientious errors);
the list of authors / sponsors contains errors (i.e., it does
not contain someone who is worthy to be an author, or a
person who does not meet the authorship criteria).

In most cases, a review is not appropriate if:

authorship needs to be changed, but there is no
reason to doubt the validity of the findings.

XIl. Position E-log backup (if journal is no longer
published)

The purpose of backup is to prevent loss of infor-
mation in case of hardware, software, critical and cri-
sis situations, etc.

Information of the following main categories is
subject to backup:-personal information of authors
(personal directories on file servers);-pdf of pub-
lished articles;-information about literary links to
the article in the DOI system.

All this information is publicly available in The sys-
tem of the Russian citation index on the website of the
Electronic library www.elibrary.ru

XIll. Journal subscription
Information on subscriptions is available on the
journal website in the section "Subscription™:

XIV. Journal subscription

The name of the journal in English is International
heart and vascular disease journal.

Official sites where information about the journal
is placed:

http://www.heart-vdj.com

On the reception of the articles, making decisions
about publication, reviews -mmamedov(dmail.ru

On organizational issues (working with the site,
subscription] - editor.ihvdj@gmail.com

Editorial office:

Room 213, Building 2, Prospect Gostinichny 6,
Moscow 127106, Russia

e-mail: editor.ihvdjldgmail.com

Submission Preparation Checklist

As part of the submission process, authors are re-
quired to check off their submission’s compliance
with all of the following items, and submissions may
be returned to authors that do not adhere to these
guidelines.

The manuscripts are accepted if has not been pub-
lished or submitted for publication elsewhere.

The file of the submitted article is in the format of
a Microsoft Word document. It does not contain the
names of the authors and institutions.

Files with a letter of transmittal and General in-
formation have been prepared for upload to the site.

3.The cited literature is presented in full, framed
by the Rules for the authors and does not contain du-
plicates. All references are indicated in the text of the
article.

Text should be typed with an interval of one line
spacing, font Times New Roman, 12 pt; to highlight
the accents it is recommended to use italics rather
than underlining (except Internet links). All images,
graphics and tables are placed within the text accord-
ing to the meaning of the particular part of text (and
not at the end of the document).

Text should follow the stylistic and bibliography
requirements as stated in Regulations located in the
Part "About Us.”

Please, remove the authors’ names from the title
of the article and other parts of the document to en-
sure the anonymity of reviewing.

Copyright Notice
Authors who publish with this journal agree to the fol-
lowing terms:



ISSN: 2311-1623 (Print)
ISSN: 2311-1631 (Online)
http://www.heart-vdj.com

ion
{\,_w‘ fo,

ol

advane,, International Heart and Vascular Disease Journal. Volume 12, N2 43, September 2024

o1

Authors retain copyright and grant the journal
right of first publication with the work simultaneous-
ly licensed under a Creative Commons Attribution
License that allows others to share the work with an
acknowledgement of the work’s authorship and initial
publication in this journal.

Authors are able to enter into separate, addition-
al contractual arrangements for the non-exclusive
distribution of the journal's published version of the
work (e.g., post it to an institutional repository or pub-
lish it in a book], with an acknowledgement of its ini-
tial publication in this journal.

Authors are permitted and encouraged to post
their work online (e.g., in institutional repositories or

on their website) prior to and during the submission
process, as it can lead to productive exchanges, as
well as earlier and greater citation of published work
(See The Effect of Open Access).

Privacy Statement
Specified when registering the names and addresses
will be used solely for technical purposes of a contact
with the Author or reviewers (editors) when prepar-
ing the article for publication. Private data will not be
shared with other individuals and organizations.
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