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Editor’'s Welcome

Dear colleagues!

We present the 32" issue of the International Heart and Vascular Disease Jour-
nal that includes the leading article, original and review articles.
The leading article section is opened by the original work of our colleagues

from Siberia that is dedicated to the assessment of combined effect of genetic as-

sociations on the development of hypertriglyceridemia as the risk factor for the de-
velopment of cardiometabolic complications among young residents of the North.
The study included 883 young participants who were distributed into metabolic syndrome group and the control group. The
study revealed high prevalence of hypertriglyceridemia among study participants. Hypertriglyceridemia was associated with
heterozygous TG variants of the single nucleotide polymorphism rs1378942 of the CSK gene and heterozygous rs1799752
variant of the ACE gene in the majority of patients with MS. Authors conclude that the determination of genetic predictors of
the hypertriglyceridemia will allow to timely identify individuals at increased cardiometabolic risk.

The original article section includes four studies. The article from Azerbaijan investigated the features of hormone ho-
meostasis in women with coronary artery disease (CAD) at various stages of physiological development. The revealed chang-
es confirm the hypothesis that hormonal changes in women can be considered as additional risk factor for CAD and can
be used as predictors for its development. The second article evaluated myocardial structural and functional features in
patients with CAD and type 2 diabetes mellitus (T2DM) compared with patients with CAD without T2DM. The study revealed
that left ventricular hypertrophy, hypokinetic segments of myocardium and coronary artery stenosis are more predominantly
observed in CAD patients with T2DM than in those without T2DM. The next original article assessed the cardiorenal connec-
tions in patients with chronic kidney disease (CKD) and T2DM in combination with primary hypothyroidism. The combination
of primary hypothyroidism and T2DM contributes to the increase of risk of cardiovascular pathology and CKD incidence.
The strongest cardiorenal connections were shown in patients with normoalbuminuric CKD. The fourth article identified the
association between the aggressiveness and clinico-instrumental features in patients with coronary artery disease (CAD)
after percutaneous coronary intervention (PCI) and to assess the impact of aggressiveness on mortality risk during one-year
follow-up after the surgery. The study revealed that the parameter of aggressiveness in patients with CAD after PCI was
independently and significantly associated with gender and chronic heart failure severity, as well as with the risk of cardio-
vascular mortality during 1-year follow-up.

The review article examines current understanding of the secondary dyslipidemia phenotypes and its causes. In particu-
lar, the features of lipid metabolism in patients with certain internal diseases are presented.

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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Genetic determinants
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and cardiometabolic risks
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Summary

Objective. To assess the combined effect of genetic associations on the development of hypertriglyceridemia as
the risk factor for the development of cardiometabolic complications among young residents of the North.

Materials and methods. The study included 883 young participants who were examined between 2015 and 2020-
749 patients had metabolic syndrome (MS), 134 — had no symptoms of MS. All the participants underwent anthro-
pometric investigation, studies of lipid and carbohydrate metabolism, blood pressure (BP] monitoring. Using phe-
nol-chloroform extraction genomic DNA was extracted from the peripheral blood of each individual. Gene poly-
morphism was assessed using polymerase chain reaction-restriction fragment length polymorphism (PCR-
RFLP] test. The following polymorphisms were studied: rs1378942 of the CSK gene, rs1801133 (C677T) of the
MTHFR gene, ITGA2B, rs7903146 of the TCF7L2 gene, rs1799752 of the ACE gene.

* Corresponding author. Tel. +7(922)252-6867. E-mail: evkorneeva39@rambler.ru
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Results. The prevalence of hypertriglyceridemia among all participants was 66.6 %, and 78.1 % among partici-
pants with MS. Hypertriglyceridemia was more common among the non-indigenous population, mainly among
non-indigenous rural women (83.2%). High levels of triglycerides were revealed in 56.2% of the examined pa-
tients. More often hypertriglyceridemia was associated with heterozygous variants of the TG single nucleotide
polymorphism rs1378942 of the CSK gene (50.7 %) [OR— 1.676, 95 % CI 1.268-2.214, p=0.142) and heterozygous
variant rs1799752 of the ACE gene (52.2 %) (OR 0,54, 95% CI 0.571-0.997, p=0.142). Patients with the combination
of abdominal obesity and hypertriglyceridemia more often showed intergenic interactions of heterozygous geno-
types ID of the ACE, ITGA2B gene, homozygous CC genotypes of TCF7L2 and MTHFR genes, heterozygous TG geno-
type of the CSK gene (47.4 %), the most common among rural female population and indigenous women (22.3 %).

Conclusion. The study revealed high prevalence of hypertriglyceridemia among study participants.
Hypertriglyceridemia was associated with heterozygous TG variants of the single nucleotide polymorphism
rs1378942 of the CSK gene and heterozygous rs1799752 variant of the ACE gene in the majority of patients with
MS. The determination of genetic predictors of the hypertriglyceridemia will allow to timely identify individuals at

increased cardiometabolic risk.

Keywords: hypertriglyceridemia, metabolic syndrome, genetic polymorphism.

Conflict of interest: None declared.
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Hypertriglyceridemia (hyperTG) is a defined as tri-
glyceride (TG) levels>1,7 mmol/l. This condition is a
common form of lipid imbalance in obesity, metabolic
syndrome (MS), and type 2 diabetes (T2D). Today, hy-
perTG is considered a major risk factor (RF) of CVD and
pancreatitis. According to our research, the prevalence
of hyperTG is from 10% to 30% [1, 2]. The European
Atherosclerosis Society recommends the follow-
ing thresholds: mild and moderate hyperTG (2,0-9,9
mmol/l) and severe hyperTG (210,0 mmol/l) [3]. Mild
and moderate hyperTG is associated with CV risk.
Severe hyperTG develops due to monogenic mutations,
is quite rare and can lead to pancreatitis [3]. HyperTG
in adults is a multifactorial condition that involves both
genetic and nongenetic factors. By now over 300 ge-
netic loci that determine clinical phenotypes including
hyperTG have been identified [1]. It is known that there
are common and rare types of genetic factors that pre-
dispose to hyperTG. The types of these factors include
mononucleotide variants and structural variations
such as inclusion, deletion, and duplication of various
parts of a gene or of a complete chromosome [4].

Therefore, the objective of this study was to evalu-
ate the role of genetic factors in the development of
hyperTG — a risk factor for cardiometabolic events in
the young people of the North.

Materials and methods
This is a prospective study that was carried out in
Fedorov City Hospital and Surgut City Clinic N2 1 from

Accepted: 14.09.2021

2015 to 2020 and included 883 people. Oh those, 749
had metabolic syndrome (MS). The mean duration of
residency in the North was 27,9+ 0,005 years. MS was
diagnosed based on the 2009 Metabolic Syndrome
Clinical Guidelines: the presence of three out of five
metabolic disorders —increased waist circumference
(over 80 cm in women and 94 cm in men), arterial hy-
pertension (AH) (BP over 135 and 90 mmHg), hyperTG
(> 1,7 mmol/l), decreased levels of low-density lipo-
proteins (LDL) (3,0 mmol/U}, fasting hyperglycemia
(> 6,1 mmol/l). Age characteristics of the groups are
presented in Table 1.

Exclusion criteria were: exacerbation of any chron-
ic condition, age< 18 years and>45 years, pregnancy.

TG levels were considered normal if<1,7 mmol/l
(low CVD risk), intermediate — 1,7-2,2 mmol/l (mod-
erate risk) and high —>2,3 mmol/L.

Molecular genetic testing was performed in
the Research Institute of Internal and Preventive
Medicine—an affiliated center of The Federal
Research Center Institute of Cytology and Genetics,
Siberian Branch of the Russian Academy of Sciences.
DNA was isolated from venous blood using the phe-
nol-chloroform extraction technique. Gene polymor-
phisms were assessed using the polymerase chain
reaction (PCR] with various restrictive fragments
length [5]. We studied the following gene polymor-
phisms: rs1378942, CSK gene; rs1801133 (C677T)
MTHFR gene; ITGA2B gene; rs7903146 TCF7L2 gene;
rs1799752 ACE gene.
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Table 1. Age characteristics of the groups

Non-native population,
n=601 Native population,
Urban population, Rural population, n= 282
Parameters n=247 =354
MS, No MS, MS, No MS, MS, No MS,
n=211 n=36 n=294 n=60 n=244 n=38
Men 84 19 92 16 62 14
Age, years 37,6+ 0,0009 36,5+ 0,0001 37,4+ 0,0008 39,9+ 0,001 35,0+ 0,0001 37,9+ 0,003
Women 127 17 202 A 182 24
Age, years 35,7+ 0,0002 39,440,004 36,40,0004 37,5+ 0,003 36,11 0,0004 39,0+ 0,0001
Note. MS — metabolic syndrome.
Table 2. The prevalence of hypertriglyceridemia in patients with MS
Parameters Men, n=238 Women, n=511 All
n % n % n %
Cit MS 62 73,8 99 78,0 161 76,3
Y mmol/l 2,83+ 0,04 2,75+ 0,05 2,79+ 0,05
Rural area MS 73 | 79.3 168 | 832 241 | 820
mmol/l 2,67+ 0,02 2,75+ 0,003 2,71+ 0,01
MS 45 72,6 138 75,8 183 75,0
The Khanty | - | - | -
mmol/l 2,77+ 0,03 2,70+ 0,004 2,74+ 0,02
AL MS 180 | 75.6 405 | 73 585 | 78,1
mmol/l 2,76+ 0,03 2,73+ 0,019 2,75+ 0,02

Statistical analysis was performed using the SPSS
16.0 software. First, we assessed the frequencies of
genotypes and alleles of the polymorphisms of inter-
est in patients with MS and in control group. Secondly,
we checked in the genotype frequencies followed the
Hardy-Weinberg equilibrium using the y?2 test. The
risk of MS in the presence of a specific allele was cal-
culated as the odds ratio (OR) using the Fisher ex-
act test and Pearson’s chi-squared test. Confidence
interval (Cl) was also calculated. P<0,05 was consid-
ered statistically significant [5].

Informed consents were obtained prior to partici-
pation.

Results

The prevalence of hyperTG was 66,6% (n=588];
78,1% (n=585] in patients with MS and 2,2% in in-
dividuals without MS. In healthy participants 3 indi-
viduals who lived in rural area (2 men and 1 wom-
en) and high levels of TG (m=1,9+0,001 mmol/l. In
some non-native patients with MS the prevalence of
hyperTG was by 4,6 % higher compared with the na-
tives— 79,6 % (n=402) and 75,0% (n=183), respec-
tively. The prevalence of hyperTG in rural population
was by 5,7 % higher than in the participants with MS
who lived in the urban areas and by 7,0% higher
than in the natives. HyperTG was also more prev-
alent in women (by 3,7%]) in general and in some
women living in rural areas (83,2 %] (Table 2). Mean

levels of TG in all groups were 2,75+ 0,02 mmol/l
(Table 2).

More than a half of all patients with MS (56,2 %,
n=421) had higher mean levels of TG (>2,3 mmol/l)
that were associated with high risks of coronary ar-
tery disease (CAD). Non-native participants the prev-
alence of hyperTG>2,3 mmol/l was 58,8% (n=297) —
8,0% higher than in native people (50,8%, n=124).
Intermediate levels of TG were identified overall in
21,9%. Of those, 29,8% were non-natives, and 24,2%
were natives. TG<1,7 mmol/l were present in 25,0%
of native and in 20,4 % non-natives (Figure 1).

We have investigated intergenic associations of
mononucleotide rs1378942 polymorphisms of CSK
gene, rs1801133 (C677T) polymorphisms of MTHFR
genes, TCF7L2 genes, rs7903146 ITGA2B genes,
rs1799752 polymorphisms of ACE genes and their
prevalence in patients with MS. The results of the
genotypes and polymorphism alleles prevalence
analysis in patients with MS are presented in Table
3. In most patients with MS hyperTG was associated
with heterozygous TG variations of of mononucleo-
tide rs1378942 polymorphism of CSK gene (n=278,
50,7%) (OR 1,676, 95% Cl 1,268-2,214, p=0,142),
heterozygous rs1799752 variant of gene ACE (n=286,
52,2%) (OR—0,754, 95% CI 0,571-0,997, p=0,142).
Mutations in G allele of CKS gene were identified in
45,3% of cases (OR—1,210, 95% AW 0,009-0,086,
p=0,027) and D allele in ACE gene in 52,6 % of cases
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Figure 1. Coronary artery disease risks and mean triglyceride levels in patients with metabolic syndrome

(OR—0,903, 95% OW 0,689-0,964, p=0,086). In pa-
tients with co-existent abdominal obesity and hyper-
TG heterogenous ID genotypes of ACE, ITGAZB gene,
homozygous CC genotypes of TCF7L2 and MTHFR
genes, heterozygous phenotype TG of CSK (47,4 %),
that were most prevalent in female rural (31,7 %) and
native (22,3 %) population. The combination of mutant
alleles in the homozygous genotypes of all the genes
that we studied were identified in 31 patients with MS
(5,7%). The prevalence was the same in urban and
rural residents (22,6 % respectively). The combina-
tions of homozygous genotypes of ITGA2B and ACE,
homozygous genotypes TT of CSK gene, heterozygous
CT variants in MTHFR and TCF7L2 were identified in
26,4% patients with MS (n=145). They were present
in more rural residents (32,4 %) and native residents
(22,8 %) (Table 3).

Discussion

High prevalence of hyperTG in patients with MS
(78,1 %) that we identified in our study is confirmed by
other authors (80 %) [6].

Genetic causes of lipid imbalance such as hyperTG
involve mutations of genes encoding metabolism and
homeostasis.

Mutations of genes that play a role in the devel-
opment of hyperglycemia and insulin resistance are
the main cause of MS. Insulin resistance in obesity

causes increased production of very-low-density li-
poprotein (VLDL) and TG because of high levels of free
fatty acids that activate insulin-dependent tissues.
The insulin receptoris a type of tyrosine kinase recep-
tor that triggers autophosphorylation of the tyrosine
residues [7]. Insulin binds to the extracellular alpha
subunit, and in the process stimulates the autophos-
phorylation of the beta subunit and the expression of
tyrosine kinase activity [7]. Tyrosine-protein kinase
phosphorylates tyrosine residues [8]. TCF7L2 gene
inhibits liver gluconeogenesis and pancreatic beta-
cell proliferation and causes hyperglycemia [9, 10]. A
few studies have confirmed the association between
T2D and mononucleotide rs7903146 polymorphisms
of TCF7L2 genes [11].

Insulin is known to increase production of endo-
thelial NO, canal sodium reabsorption and angioten-
sin-converting enzyme production and, therefore,
vasodilation. Obesity and hyperinsulinemia are as-
sociated with increased sympathetic activation and
RAAS activity that causes rise in blood pressure [12].
Angiotensive peptides are present in all cells and
tissues and have local effects on RAAS. Activation
of RAAS leads to decreased satiety, less weight loss
and increased adipocyte proliferation causing obesity
and lipid imbalance [13, 14]. Uchiyama et al [15] have
shown that angiotensin Il reduces lipoprotein lipase
expression in visceral adipose tissue.
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Table 3. Mononucleotide polymorphisms in patients with MS and hypertriglyceridemia

Polymorphism Genotype n % OR, 95%Cl, p
66 109 19.9
ek 76 278 50,7 1,676, 1,268-2,214, p=0,142
7
ele y
S, o % 1,210, 0,009-0,086, p=0,027
cc 288 52,6
THER cT 201 36,7 0,163, 0,077-0,147, p=0,107
rs1801133 (C677T) Il 58 10,6
Allele C 777 710
IS T 20 0,408, 0,138-0,200, p=0,094
0D 76 139
D 260 n 0,178, 0,133-0,239, p=0,150
ITGA2B I 212 38,7
Allele D 412 376
o] ™ o 0,363, 0,305-0,431, p=0,088
cc 347 63,3
oL cT 170 31,0 0,060, 0,023-0,052, p=0,205
rs7903146 il 31 57
Allele C 864 78,8
S o 2 0,269, 0,059-0,089, p=0,072
0D 17 24
D 286 52,2 0,754, 0,571-0,997, p=0,142
ACE I 145 24
rs1799752 :
Allele D 220 . 0,903, 0,689-0,964, p=0,086
Allele | 576 v

Note. CSK— C-terminal Src kinase gene, MTHFR — Methylenetetrahydrofolate reductase, ITGA2B — Integrin Subunit Alpha 2b, TCF7L2 —
Transcription Factor 7 Like 2, ACE —angiotensin converting enzyme gene.

Insulin resistance in MS increases thrombogenesis
and changes blood rheology and, therefore, has toxic
effects on vascular wall. ITGA2B and MTHFR cause
these effects. It leads to hyperhomocysteinemia and
atherosclerotic changes in vascular wall.

The genes that we described in the current paper
play a role in the development of hypeTG and MS and,
therefore, their mutations predispose to cardiometa-
bolic syndrome.
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Summary

Objective. To assess and compare the features of hormone homeostasis in women with coronary artery disease
[CAD] at various stages of physiological development according to clinical and epidemiological research.

Materials and methods. The study included 200 women with CAD, who were divided into 2 groups: | — epide-
miological and Il— clinical (99 and 101 patients, respectively). To verify CAD, patients underwent full range of
epidemiological and clinical instrumental studies. Sex hormones — estradiol (E), testosterone (T], progesterone
[P] and the adrenal cortex hormone — cortisol (K] were investigated in all participants in different age groups and
were compared with the control group of healthy individuals.

Results. The study revealed heterogeneous changes in hormone homeostasis in women with CAD of reproductive
age and at menopause, which also differed between groups of epidemiological and clinical examination. Thus,
young women from group | showed significant decrease of E with a reciprocal increase of T, while women at
menopause had statistically significant decrease of the P level in both groups. The decrease of K production was
observed in both age groups. Young women of childbearing age mostly had the decrease of E: P ratio, and during
menopause — of E: T ratio.

* Corresponding author. Tel.: +9-945-032-12480. E-mail: fidan_kasumova@hotmail.com
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Conclusion. Women with CAD have certain changes of hormone homeostasis according to epidemiological and
clinical research, which differ between groups of reproductive and menopause age. The revealed changes confirm
the hypothesis that hormonal changes in women can be considered as additional risk factors for CAD and can be

used as predictors for its development.

Keywords: coronary artery disease, women, sex hormones, hormone homeostasis.
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Coronary artery disease (CAD]) is one of the most
important issues in cardiology. It is still one of the
leading causes of morbidity and mortality in young
people (the working age population) [1]. For a long
time, cardiovascular diseases (CVD) have been con-
sidered the leading cause of disability and mortality
primarily in men. However, recently it has been shown
that women are at 2-4 times higher risk of CV compli-
cations compared with men [2].

Previously it had been thought that early CAD in
women were caused by the same risk factors (RF) as
in men (mostly genetic conditions that result in me-
tabolism problems), but now it has been reconsidered
[3]. According to the recent studies, there are female-
specific risk factors associated with women’s repro-
ductive health including the age of menopause, use of
hormonal contraceptives and history of gynecological
problems [2, 3].

CVD is the leading cause of mortality in women.
According to the latest American Heart Association
(AHA) studies, over 30 % of women have some form of
CVD. Among women, annual CVD incidence rate is 35
per 1,000 persons aged 45-54 years [4]. According to
the World Health Organization (WHO), the top causes
of mortality in women over 45 are CVD, followed by
lung disease, diabetes, and cancer [5]. In women aged
45-65 years, some form of CVD is presentin 1in every
9 women, in women over 65 years—in 1 in every 3
women. Premenopausal women are at twice the risk
of CVD compared with postmenopausal women [6].
However, the incidence of CVD has recently increased
both in young and older women including premeno-
pausal women. That led to the introduction of the
term “early CAD" meaning CAD in women younger
than 55 years [6, 7]. Therefore, menopause provokes
multiple problems including CVD [8].

Later manifestation of CAD in women is associated
with protective effects of estrogens [1]. After meno-
pause these effects wear off and leads to greater risk

Accepted: 18.07.2021

of CVD [9, 10]. The risk of CAD increases 7 times each
decade after 40-45 years [11, 12].

Therefore, female sex hormones can be consid-
ered additional gender RF of CAD. The effects of
menopausal hormone changes and other RF and pre-
dictors still need to be further investigated for more
effective CVD prevention. CAD predictors include
main or additional risk factors, that vary in different
groups. Based on this information we divided all the
participants into two groups: the epidemiologic group
and clinical group.

Objective of this study was to assess and compare
the features of endocrine homeostasis in women with
coronary artery disease (CAD) at various stages of
physiological development according to clinical and
epidemiological research.

Materials and methods

The study was conducted in two separate phases.
First, we carried out a cross-sectional epidemio-
logic study that included 952 women from the city
of Sumgait; 228 (23,9 %) had CAD. Then, 99 women
were randomly selected from all the participants with
CAD and included into the final study.

The study group included 101 outpatient and inpa-
tient females with CAD. CAD was verified with a thor-
ough examination during hospital stay (40 women) or
outpatient visit (61 women] in the M. A. Mirgasimov
Clinical Hospital, Baku, Azerbaijan. Overall, 101
women were examined.

The final study included 200 women with CAD who
were further divided into two groups..The first group
included 99 participants with CAD that was identified
epidemiologically. The second group included 101
participants with CAD verified with a thorough exami-
nation during hospital stay or outpatient visit.

We performed anthropometric measurements,
laboratory evaluation that included biochemical pa-
rameters such as a lipid panel and other well-known
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predictors of CAD. Sex hormones — estradiol (E], tes-
tosterone (T), progesterone (P) and the adrenal cor-
tex hormone — cortisol (K] were investigated in all
participants in different age groups and were com-
pared with the control group of healthy individuals.
Sex hormones were evaluated at the 6-8 days of the
menstrual cycle (follicular phase).

The control group included 23 healthy women.
Of those, there were 10 women of reproductive age
(mean age 38+ 2,5 years) and 13 women of post-
menopausal age (mean age 53,4+ 3,6 years).

We analyzed hormonal profile in healthy women
of reproductive and postmenopausal age without
CAD and compared them with each other and with
populational data. According to our results, the levels
of all hormones except for estrogen were similar in
different age groups and in the two groups in general.
Therefore, based on these findings, we further used
hormonal profile of healthy women. Age and estrogen
levels were excluded from the final analysis (Table 1).

Table 1. Hormonal profile in healthy women
of different ages

Control
group of . Post-
Hormones healthy heli menopausal p
(n=10)

women (n=13)

(n=20)
Estrogen p1< 0,05
(pg/ml) 45,638 | 49,8+2,1 36,7 1,2 p2< 0,01
M+m p3< 0,001
Progesterone
(ng/ml) 0,460,171 | 0,64+ 0,06 | 0,38+0,09 NA
Mm
Testosterone
(ng/ml) 0,34+ 0,05 | 0,46+ 0,05 | 0,38+0,05 NA
Mtm
Cortisol
(ng/ml) 138£9,9 | 136,5¢7,8 135,0% 6,5 NA
Mtm

Note. P1 —difference between healthy women and women of
reproductive age with CAD, p2 —difference between healthy
women and women of postmenopausal age with CAD; p3-
difference between fertile and postmenopausal women with CAD.

Sex hormone levels were measured in the morn-
ing after overnight fasting using the «BioScreen-500»
reader system (USA] with HUMAN's system reagents.
10-15 ml of blood were drawn from the cubital vein.
Reference hormone ranges according to HUMAN
are the following: estrogen in healthy women —30-
120 pg/ml during follicular phase; 15-60 pg/ml; after
menopause; progesterone 0,2-1,4 ng/ml during fol-
licular phase, 0,1-1 ng/ml after menopause; testos-
terone In healthy women <0,6 ng/ml during follicular
phase, <0,8 ng/ml after menopause; cortisol in adults
50-250 ng/ml.

Statistical analysis was performed using the SAS
statistical software and Statistic for Windows. The
groups were compared using Student’s t-test. The
mean (M), standard error of mean (m), minimal (min)
and maximal (max) values were calculated. P<0,05
was considered statistically significant.

Results

Of 200 participants, 79 were of reproductive age and
121 in postmenopausal age; in group |, 55 patients
were of reproductive age and 44 of menopausal age,
in group 2-24 were o reproductive age and 77 were in
postmenopausal age.

We compared the levels of hormones in various
physiological phases in women of reproductive and
postmenopausal age with CAD (Table 2).

As shown in Table 2, both patients of reproductive
and postmenopausal age in group | have lower levels
of estrogen, but these differences aren't statistically
significant. However, estrogen levels were lower in
women of reproductive age from this group compared
with healthy females of the same age group (p<0,05).
Patients in group Il had higher levels of estrogen but
the differences between fertile and postmenopausal
women and women in group Il and | weren't statis-

Table 2. Mean hormone levels in women of reproductive and postmenopausal age

TS Estradiol Progesterone E:P Testosterone ET Cortisol
P (pg/ml) (ng/ml) ) (ng/ml) : (ng/ml)
Fertile N AN
40,5¢3,9 0,740,1 57,85 0,760,1 53,3 139,146
Group | (n=55)
=99
[n=99) (F;"j[t.ze""pausal 40,9+5,0 0,29+0,05+* 141,0 0,66+0,8 61,9 154,3+6,5%
Fertile 48,9+7,8 0,65+0,17 75,23 0,34+0,06"* 143,8 121,4+7,6
Group I (n=24)
=101
=100 (F:10=S;7m]en°pausal 45,3+4,3" 0,24+0,02*" 188,7 0,47+0,04" 96,4 140,3+5,2*
Fertile
3nopossie | (1oq0) 49,8+2,1 0,64+ 0,06 77,8 0,46+ 0,05 108,3 136,5+7,8
mue Post (
(n=23) (n"jg]‘e”"pa“sa 36,7+1,2 0,38+ 0,09 96,6 0,38+ 0,05 96,6 135,0£6,5

Note. P — difference between | and Il groups in women of reproductive and postmenopausal age (*— p< 0,05; **—p< 0,01; ***—p< 0,001);
~ —difference between women with CAD and healthy women.




12 International Heart and Vascular Disease Journal. Volume 9, N® 32, December 2021. Original Articles

tically significant. Climacteric women from group
Il 'had statistically higher levels of estrogen compared
with control group (45,3+4,3 vs 36,7+1,2, p<0,05).

Of note is that progesterone levels were lower only
in postmenopausal women compared with women of
reproductive age (p<0,001 in group | n p<0,001—in
group ll). Levels of testosterone were higher in pa-
tients in group | compated both with women of post-
menopausal age (0,76+0,1 vs 0,66+0,8, p<0,001), and
with healthy fertile wonen (0,76+0,1 vs 0,46+0,05,
p<0,001). However, fertile women in group Il had
lower levels of testosterone compared with healthy
individuals (0,34£0,06 vs 0,46+0,05, p<0,001). There
was no statistically significant difference between the
levels of testosterone in women of reproductive and
postmenopausal age.

At the same time, E:P and E:T ratios in group | are
significantly lower in fertile women with CAD com-
pared with those of postmenopausal age (57,85 1 53,3
vs 141,0 and 61,9 respectively).

Cortisol levels in fertile women with CAD were
lower in both groups compared with climacteric pa-
tients (p<0,05) and were also lower in patients from
group Il compared with women of all age groups with
CAD from group | (p<0,01). Compared with healthy in-
dividuals, only postmenopausal patients from group
| had higher levels of cortisol that were statistically
significant (154,3+6,5in women with CAD vs 135,0+6,5
in menopausal women from control group, p<0,05).
The changes in hormonal levels such as rise in corti-
sol and decrease in progesterone in postmenopausal
women with CAD can be due to increased activity of
steroidogenesis in adrenal glands and reduced func-
tion of corpus luteum [13]. These findings are simi-
lar to epidemiologic populational data but neverthe-
less there were some differences in postmenopausal
women: compared with populational data and women
of reproductive age they had lower levels of proges-
terone, higher cortisol and lower E:P ratio. These
changes in postmenopausal women with CAD are
most likely associated with lower cardioprotective ef-
fects of estrogen and progesterone [14].

Postmenopausal women had higher estrogen lev-
els and lower progesterone levels compared with the
general group data (p<0,05 and p<0,01, respectively).
However, E:P ratio was significantly higher in these
patients compared with healthy individuals. E:T ratio
was similar in both groups. Progesterone levels in
women of reproductive age were similar to those in
the control group (0,65+0,17 vs 0,64+0,06 in healthy
women), but higher than in women of postmeno-

pausal age (0,65+0,17 vs 0,24%0,02, p<0,01). At the
same time cortisol levels were higher in postmeno-
pausal women than in young women of reproductive
age (140,3+5,2 vs 121,4%7,6, p<0,05). Lower levels of
progesterone together with higher levels of estrogen
and testosterone as well as higher levels of cortisol
in women with CAD from group Il can be a sign of ad-
renal hyperfunction [13]. E:P ratio is lower in women
of reproductive age and E:T ratio in women if post-
menopausal age. E:P is one of the negative predictors
of CAD and hormonal imbalance is an important risk
factor in young women of reproductive age [13, 15].

Discussion

In this study we demonstrated the changes in endo-
crine homeostasis in women of different age and from
different epidemiologic and clinical groups. These
changes of hormonal levels in both groups can be ex-
plained by the fact that patients from group Il had ath-
erosclerosis and active forms of CAD. According to the
existing studies estrogen effects depend on the length
of estrogen deficiency and can change from antiath-
erosclerotic to proatherosclerotic [16]. These affects
were first described in WISE, HERS and WHI studies
in which hormonal replacement therapy (HRT) didn’t
lead to reduction of CVD risk. These studies included
older patients in late menopause with worse athero-
sclerosis and therefore exogenous estrogens didn't
have any cardioprotective effects [17]. Lower levels
of progesterone can be associated with poor cardio-
protective effects of estrogens. At the same time,
protective effects of female hormones can also be al-
leviated by their imbalance. Many authors note that
the main CAD predictor in both women and men is
the reduced E:P [15]. Progesterone, as well as estro-
gen, binds to specific myocardial and coronary vessel
progesterone receptors. The number of progesterone
receptors is modulated by estrogen. Progesterone
reduces endothelial estrogen-mediated vasodilation
[17]. Therefore, it is likely that in fertile women from
group | with CAD but without severe atherosclerosis
hormonal imbalance is associated with low levels of
estrogen, increased levels of progesterone and tes-
tosterone that lead to androgenization and the loss of
cardioprotective effects of estrogens [17]. Increased
levels of progesterone inhibit endothelial vasodilation
caused by estrogen [13]. Therefore, decrease in es-
trogen and rise in progesterone lead to vasoconstric-
tion, worse coronary blood flow and endothelial dys-
function that causes CAD in young fertile women [18].
In postmenopausal women, higher levels of estrogen
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lead to atherosclerotic effects. Reduction in proges-
terone leads to vasoconstriction and fluid retention
due to higher aldosterone activity and Na reabsorp-
tion [19].

Women with CAD have different endocrine profiles.
These differences were noted in women in different
physiologic phases and also in epidemiologic and
clinical study groups. According to the epidemiologi-
cal study results, fertile women with CAD have lower
levels of estrogen, higher levels of testosterone and
reduced production of cortisol. On the contrary, clini-
cal study results women had higher levels of estro-
gen and lower levels of testosterone compared with
healthy control group. Changes in cortisol production
were similar in both groups: cortisol production was
lower in fertile women, especially in group Il, com-
pared with menopausal women. Postmenopausal
women had higher levels of estrogen compared with
healthy individuals according to clinical examination,
as well as lower progesterone and higher cortisol in
both groups.

In our study we have demonstrated the different
hormonal changes in women with CAD in different
physiologic phases, with different stage and length of
atherosclerosis and also in epidemiologic and clinical
study groups. These changes between groups | and
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Abstract

Objective. Our study aimed to evaluate myocardial structural and functional features in patients with coronary
artery disease (CAD] and type 2 diabetes mellitus (T2DM) compared with patients with CAD without T2DM.

Methods. The comparative cohort study included 82 men and 68 women with 2-3 classes of angina. Patients were
divided into 4 groups based on the presence of T2DM and their gender. Glycemic status and lipid profile param-
eters were assessed in all patients. Invasive and non-invasive procedures were performed to assess myocardial
and coronary artery structure.

Results. Transthoracic echocardiogram (TTE] and electrocardiography (ECG) detected left ventricular hypertro-
phy [LVH) in 57 % of men with CAD and T2DM compared to 35 % in those without T2DM. Hypokinetic segments of
myocardium were identified on average in 35 % of patients (39 % men and 34 % women) with CAD and T2DM while
in patients without T2DM, hypokinesis was detected in 27 % of cases [30% men and 23 % women). Stenosis of
the right coronary artery was detected in 30 % of patients with T2DM and in 25 % of patients without T2DM. The
frequency of coronary artery stenosis in distal segments in patients with T2DM was 3 times higher relative to the
non-diabetic group (43 % vs 14 % in men; 47 % vs 16 % in women).

Conclusion. LV hypertrophy, hypokinetic segments of myocardium and coronary artery stenosis are more pre-
dominantly observed in CAD patients with T2DM than in those without T2DM. This should be considered during
treatment.

* Corresponding author. Tel.: +7915-179-02-93. E-mail: kata_mosolova@mail.ru



16 International Heart and Vascular Disease Journal. Volume 9, N® 32, December 2021. Original Articles

Key words: angina pectoris, coronary artery disease, type 2 diabetes mellitus.

Conflict of interest: None declared.

@)ev a0

Received: 30.04.2021

Introduction

T2DM is one of the top five diseases with various
complications among adults around the world [1].
Experts note its continuous growth in both developed
(USA) and developing countries (India, China, Mexico,
etc.). According to World Health Organization (WHO),
Russia is included in the top ten countries with the
highest risk of T2DM. In general, the prevalence of
T2DM is from 8 to 10% [2]. The decrease in average
age at the onset of T2DM, potentially associated with
lifestyle changes, is of particular concern [3].

Vascular lesions and primarily macrovascular
complications predominate among the patients with
complications and fatal outcomes of T2DM [4].

It is known that there are 3 types of myocardial
damage in patients with T2DM: atherosclerotic coro-
nary lesion, diabetic (metabolic) cardiomyopathy and
autonomic neuropathy [2]. Coronary Artery Disease
(CAD] is the main cause of death and complications in
patients with T2DM [5]. Given these findings, experts
tend to consider T2DM as an equivalent to CAD [2].
In addition to the severity of CAD, it is necessary to
emphasize the frequency of silent myocardial isch-
emia in patients with T2DM [6, 7]. Prospective studies
have shown that glycemic status is directly associated
with macrovascular complications and the prognosis
(8,91.

CAD diagnosis in patients with T2DM, include both
invasive and non-invasive methods. This allows to de-
termine further management strategies for patients
with CAD and T2DM [10].

Complex assessment of clinical and anatomi-
cal myocardial features will allow us to estimate
the prognosis and to develop secondary prophylaxis
measures in patients with high risk of cardiovascular
complications.

Comparative cohort study on myocardial structure
and function was performed using invasive and non-
invasive procedures to assess the state of myocar-
dium in patients with CAD and T2DM.

Materials and methods

The clinical cross-sectional study after the initial
screening (n=180) included 82 men and 68 women
with 2-3 classes of angina severity according to the
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Canadian Cardiovascular Society Angina Grading
Scale (1976), who were admitted to the cardiology
department of the Domodedovo Central City hospital
(Moscow region, Russial. Patients were divided into 4
groups based on the presence of T2DM and gender:
group 1—men with T2DM (n=42), group 2—women
with T2DM (n=38), group 3— men without T2DM [n=
40), group 4 —women without T2DM (n=30). All pa-
tients were diagnosed with CAD. The exclusion crite-
ria were: stages 2-4 of chronic heart failure, chronic
kidney disease, chronic liver failure, life-threatening
heart rhythm disturbances, hypertrophic cardiomy-
opathy, severe valvular heart disease, type 1 diabe-
tes mellitus, decompensation of T2DM, oncology and
blood disorders.

All patients underwent questioning on socio-
demographic parameters as well as biological and
behavioral risk factors. Patients underwent instru-
mental and laboratory investigations: blood pres-
sure, resting heart rate, anthropometric parameters
(waist circumference, body weight and height with the
calculation of body mass index], glycemic status, and
lipid profile parameters measurement.

We performed the following invasive and non-in-
vasive studies to determine structural and functional
parameters of the myocardium and coronary arter-
ies: standard 12-lead ECG at rest (Schiller AT-10 plus,
Switzerland]), M- and B-modes TTE (Acuson-128Xp,
Siemens, Germany), and invasive coronary angiogra-
phy (CAG) using GE Innova 4100 apparatus, manufac-
tured in the USA. We also performed polypositional
selective CAG of left coronary artery in five standard
positions and right coronary artery in three standard
positions. We used the Sokolow-Lyon criteria (SV1+
RV5>3.5 mB, RaVL> 1.1 mB) and the Cornell voltage
index (>244 mBxmsec) for the diagnosis of LVH us-
ing ECG, as well as left ventricular mass index by TTE
(>115 g/m2in men, and> 95 g/m2 in women).

CAD and the history of myocardial infarction were
determined via medical examination, as well as ECG
and TTE criteria. The presence of pathological Q or
QS wave, ST segment elevation and inverted T wave
(along with cardio specific enzymes) were considered
as ECG signs of myocardial infarction, inverted T wave
with horizontal or oblique ST segment depression —
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as CAD. The following parameters were evaluated
during CAG: stenosis by segments, by localization, by
the degree of narrowing and the frequency of vascu-
lar lesions. Informed consent was obtained from all
participants prior to the study.

The diagnosis of T2DM was based on patient’s his-
torical data, clinical examination, the fasting blood
glucose level (over 110 mg/dL for capillary blood, over
126 mg/dL — for venous blood], glycated hemoglobin
(>6,5%) according to WHO criteria (1999-2013).

Data entry was carried out using ACCESS MS
OFFICE system, editing and statistical processing was
performed using statistical software SAS version 9.4
(Statistical Analysis System, SAS Institute Inc., USA).
Standard criteria were used to determine statistical
significance: chi-squared test, Student’s t-test for 2
samples and Fisher’s exact test for variances. The cho-
sen significance level for all tests was set as p<0.05.

Results
Age distribution did not differ significantly among 4
studied groups, and, therefore, could not affect out-
comes among groups of patients with and without
T2DM. Sociodemographic indicators were also com-
parable between analyzed groups, with the exception
of body mass index, that was significantly higher in
patients with T2DM (p<0.05), regardless of gender
(table 1). Patients with T2DM had hyperglycemia as
the level of glycated hemoglobin was by 25% high-
er compared with patients without T2DM (p<0.01).
Smoking rates were lower in men with T2DM com-
pared with non-diabetic group (p<0.05).

According to the results of TTE and ECG at rest, LVH
was detected in 57 % of men with CAD and T2DM and

was 1.5 times lower (35%, p<0.05) in non-diabetic
group. We did not reveal statistically significant dif-
ferences in the frequency of LVH between women
with and without T2DM —40% and 33 %, respectively
(Figure 1).
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Figure 1. The prevalence of LVH.

LVH — left ventricular hypertrophy, CAD — coronary artery disease,
T2DM —type 2 diabetes mellitus, 2p< 0.05 from the result of
comparison with other groups.

Hypokinesis of individual myocardial segments ac-
cording to TTE was detected in 36 % of patients with
CAD and T2DM (39 % of men and 34 % of women) and
in 26% of patients without T2DM (30% of men and
23% of women). These differences were not statisti-
cally significant.

According to TTE data, left ventricular ejection frac-
tion was significantly lower in men and women with
T2DM compared with those without T2DM (51.9+1.2%
and 53.4+1.2%, p<0.05).

Table 1. Clinical characteristics of study patients

Groups CAD with T2DM, CAD with T2DM, CAD without T2DM, CAD without T2DM,
men women men women
(n=42) (n=38) (n=40) (n=30)
Age, years 56.910.8 58.411.1 57.1£1.1 59.1£1.9
Employment status Unemployed Unemployed Unemployed Unemployed
15 (36 %) 9 (24.%) 13 (32%) 8 (27 %)
Smoking 10 (24 %) 4(10%) 18 (45 %)* 5 (17 %)
Body mass index, kg/m? 29.1+0.5* 30.8+0.7* 27.310.7 28.4£0.5
HbAc1, % 8.4+0.13** 8.1+0.12* 6.10.1 5.9:0.1
Arterial hypertension 31 (74%) 26 (69 %) 28 (70%) 19 (67 %)
Average CAD duration, years 6.420.5 6.1£0.3 5.920.5 5.2+0.4
Average T2DM duration, years 8.2+0.7 7.4x0.4 - -
Antihypertensive therapy (sartans, ACE inhibitors, 57.1% 63.1% 55% 63.3%
beta blockers, calcium antagonists, diuretics)
Statin therapy (atorvastatin, rosuvastatin) 35.7% 44.7% 30% 40%
Antiplatelet agents (aspirin, clopidogrel) 80.9 % 81.6% 80% 83.3%
Hypoglycemic agents, including insulin therapy 59.5% 73.6% - -
(metformin, sulfonylureas medications)

ACE inhibitors — angiotensin-converting-enzyme inhibitors, CAD — coronary artery disease, T2DM — type 2 diabetes mellitus, ‘p< 0.05,
“p<0.01 from the result of comparison between patients with and without T2DM in the same sex group.
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Present study included patients who underwent di-
agnostic CAG with possible further revascularization.
The following parameters were assessed: frequency
of stenosis by segments, by localization, by the degree
of narrowing and the frequency of vascular lesions.

According to CAG, 69 % of men and 50% of women
had stenosis of the anterior interventricular branch
of left coronary artery (p<0.05 compared with men
without T2DM). Stenosis was revealed in 48% and
32% of men and women from non-diabetic groups,
respectively. Stenosis of the right coronary artery
was detected in 30% of patients with T2DM and in
25% of patients without T2DM. The stenosis rates of
more than 2 coronary arteries were comparable be-
tween groups (54 % in patients with T2DM and 45%
in patients without T2DM). The frequency of distal
coronary artery segments stenosis in patients with
T2DM was 3 times higher compared with patients
without T2DM (p<0.05] (Figure 2).
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35% 7
30%
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20%

15%

10%
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Figure 2. The prevalence of distal segment CAD.
T2DM —type 2 diabetes mellitus, 2 p<0.05 from the result of
comparison with patients without T2DM in the same sex groups.

Discussion

This study was cross-sectional and aimed to estimate
complex clinical and anatomical changes in the myo-
cardium in patients with T2DM. Therefore, we per-
formed comparative analysis of groups of patients
with and without T2DM. The groups of patients were
comparable by age. In order to assess gender differ-
ences, we also compared groups by gender. Thus, the
study included 4 groups of patients.

The issue of the study is relevant as the number
of patients with acute and chronic CAD among those
with T2DM is constantly increasing worldwide [5,
9]. According to the data of multicentral Euroaspire
study, the number of new T2DM cases increased
when the control of hypercholesterinemia and arte-

rial hypertension significantly decreased compared
with previous follow-up studies. In other words, car-
diometabolic disturbances and T2DM in particular
seem to be the main cardiovascular disease risk fac-
tors [2].

Complex assessment of myocardial changes in pa-
tients with T2DM is important for the development of
complex measures for the prevention of cardiovascu-
lar diseases.

The analyzed groups differ by body mass index that
indicates the association between overall obesity and
T2DM. Lower number of smokers among patients
with T2DM can be associated with higher adherence
to lifestyle modifications of such patients. People with
diabetes are generally more likely to have a chance of
education or training for lifestyle changes.

In this study we assessed 2 main aspects that char-
acterize myocardial state: left ventricular hypertrophy
and CAG changes. According to experts, only complex
diagnostic methods, including imaging methods, can
provide additional predictive value when studying the
state of myocardium in patients with T2DM [12, 13].

LVH is known to be an independent risk factor for
cardiovascular disease that is directly associated with
arterial hypertension. Moreover, LVH is one of the
main factor that contributes to the development of
myocardial dysfunction and heart failure in patients
with T2DM [4]. According to the multicenter study,
T2DM increases the risk of LVH by approximately 1.5
times which may be associated with abdominal obe-
sity [11]. The frequency of arterial hypertension was
comparable between groups. LVH has 1.5 more fre-
quent among men and women with T2DM compared
with those without T2DM. Moreover, LVH was asso-
ciated with the gender and was more pronounced in
men with T2DM compared with other groups. This
may be associated with 2 main reasons. First, not
only arterial hypertension but also neurohumoral
components and insulin resistance play a pivotal role
in the development of LVH. According to the theory of
G Reaven, which describes the association between
arterial hypertension and insulin resistance, this
state causes a cascade of disturbances including di-
rect effect on target organs [14]. This also highlights
the importance of target antihypertensive therapy in
patients with LVH and T2DM. In current study most
patients received antihypertensive therapy and, obvi-
ously, its effect was not so pronounced.

Anatomy of the coronary arteries affect the prog-
nosis of patients with T2DM [15,16]. Patients with
T2DM have several CAD features such as the preva-
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lence of painless ischemia that is associated with de-
creased pain sensitivity in such patients. CAG is still
a gold standard diagnostic tool for the diagnosis of
CAD including patients with T2DM [17]. Several clini-
cal studies have shown that diffuse coronary artery
atherosclerosis, decreased coronary reserve, and
multifocal vascular lesions are often observed in
such patients [2,15,18]. The study showed that the
distal coronary arteries lesions predominated in pa-
tients with T2DM.

According to the European clinical practice guide-
lines for acute coronary syndrome, percutaneous
coronary intervention is the main revascularization
method in patients with T2DM and acute myocardial
infarction. It is also recommended to use drug-eluting
stents in patients with T2DM. Coronary artery bypass
grafting is superior to percutaneous coronary inter-
ventions due to common multifocal vascular lesions
in patients with T2DM [13,15]. It should be noted that
patients with T2DM often have concomitant diseases
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Summary

Objective. To study the cardiorenal connections in patients with chronic kidney disease (CKD] and type 2 diabetes
mellitus [DM] in combination with primary hypothyroidism.

Materials and methods. The study included 203 patients: group 1 (76 patients) with type 2 DM and primary hypo-
thyroidism, group 2 (127 patients] with type 2 DM without thyroid disease. All the participants underwent standard
clinical examination, determination of the glomerular filtration rate by the level of creatinine and cystatin C (GFR-
creat, GFR-cys), echocardiography, doppler ultrasonography of the lower extremity arteries, 24-hour ambula-
tory blood pressure monitoring [ABPM), endothelium-dependent vasodilation (Ad) assessment.

Results. The prevalence of CKD was 64.47+5.49% in group 1, and 44.88+4.41% in group 2 [p= 0.0059); the
frequency of normoalbuminuric CKD (NA-CKD) was 32.89+5.39% and 16.5423.3%, respectively (p=0.0103).
Cardiovascular pathology was significantly more common in patients with NA-CKD compared with patients with
diabetic nephropathy.

* Corresponding author. Tel. +7(915) 604-88-14. E-mail: berst.ru@mail.ru
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According to echocardiography, the left ventricular [LV] ejection fraction correlated with the level of creatinine
[r=-0.2737; p= 0.0470), in group 1— with albuminuria (r= -0.7871, p= 0.0005]; in group 2— with GFR-creat (r=
0.2148, p= 0.0407). LV isovolumic relaxation was associated with GFR-creat (r= -0.299, p= 0.0365] and GFR-cys
[r=-0.9064, p= 0.0093] in group 2; LV myocardial mass index — with GFR-creat in group 1 (r= -0.5410, p=0.0305],
GFR-creat in group 2 [r= -0.4235, p= 0.0252), GFR-cys in group 2 [r= -0.4207, p= 0.0634] and with albuminuria in
both groups (r=0.3843, p=0.0157).

The concentration of cystatin C in both groups positively correlated with several ABPM and echocardiography
parameters and negatively correlated with Ad.

Conclusion. The combination of primary hypothyroidism and type 2 DM contributes to the increase of risk of
cardiovascular pathology and CKD incidence. The strongest cardiorenal connections were shown in patients with
normoalbuminuric CKD. The obtained data showed the importance of screening for thyroid dysfunction in patients

with type 2 DM and cardiorenal pathology.

Keywords: cardiorenal syndrome, chronic kidney disease, diabetes mellitus, hypothyroidism, cystatin C.
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Introduction

Today, the connections between cardiovascular dis-
ease (CVD) and chronic kidney disease (CKD) in pa-
tients with diabetes mellitus (DM) are thoroughly
investigated. Epidemiologic studies have shown that
CKD is an independent risk factor of congestive heart
failure (CHF), cardiovascular mortality [1] and signifi-
cantly reduced quality of life [2]. CKD is associated
with myocardial infarction (MI), stroke, peripheral ar-
tery disease (PAD) [1].

Cardiorenal syndrome (CRS) is a term that defines
“disorders involving both the heart and the kidneys
in which acute or chronic dysfunction in 1 organ may
induce acute or chronic dysfunction in the other or-
gan” [3].

Reduced glomerular filtration leads to sodium and
water retention and hypervolemia, arterial hyperten-
sion (AH), increased left ventricular (LV) afterload
with LV hypertrophy (LVH] [4]. CVD progression in dia-
betic patients with diabetic nephropathy and CKD is
caused by additional risk factors (RF) such as albu-
minuria, systemic inflammation, autonomic neuropa-
thy, anemia, oxidative stress, hyperparathyroidism,
hyperphosphatemia, vitamin D deficiency [5].

Along with DM, thyroid disorders are also highly
prevalent. According to epidemiological data, the in-
cidence of hypothyroidism manifestation is up to 10%
in general population and up to 6.9-35% in diabetic
individuals [6, 7]. Thyroid hormones play a major role
in normal kidney and CVS functioning. Studies have
shown that diabetic patients with concurrent symp-
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tomatic and subclinical hypothyroidism have earlier
development of albuminuria, proteinuria and reduced
glomerular filtration rate (GFR) [8].

Thyroid hormones not only directly regulate kidney
function [(filtration, secretion and reabsorption) but
also have prerenal (indirect) effects on CVD and kid-
ney perfusion [9].

Hypothyroidism is highly prevalent in diabetic pa-
tients. Negative effects of hypothyroidism include
dyslipidemia, endothelial dysfunction, rise in pe-
ripheral vascular resistance and antidiuretic hor-
mone production and are associated with CVD and
CKD. Therefore, the objective of this study was to
investigate cardiorenal connections in patients with
CKD and coexistent DM and hypothyroidism; evaluate
diagnostic values of cystatin C as a marker of CRS in
this group of patients.

Materials and methods

Our study included 203 patients with DM that were di-
vided into two groups: group | — 76 participants with
type 2 diabetes (T2D) and primary hypothyroidism
(PH) (T2D+PH) (n=76, 21 men, 55 women): autoim-
mune thyroiditis —n=45, postoperative hypothyroid-
ism —n=31; group Il — patients with T2D without thy-
roid disease (T2D) (n=127, 38 men, 89 women)]. The
two groups didn’t have any statistically significant
differences in the age, sex and the duration of T2D of
the participants (Table 1) and also in the type of an-
tihypertensive, anti-anginal, hypoglycemic and hypo-
lipidemic therapy.
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We collected anthropometric parameters, evalu-
ated the levels of hemoglobin A1C, total choles-
terol, low-density lipoproteins (LDL), high-density
lipoproteins (HDL), triglycerids (TG), Homeostatic
Model Assessment for Insulin Resistance (HOMA-
IR), thyroid-stimulating hormone (TSH], thyrox-
ine (T4). Cystatin C levels were evaluated using the
Human Cystatin C ELISA. Albuminuria was evaluated
in a single urine portion with the NycoCard reader.
GFR was calculated with Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula based
on the creatinine level (CKD-EPI-creat) and cystatin
C (CKD-EPI-cys). 24-hour blood pressure monitor-
ing was performed with Valento monitor, Russia.
Echocardiography (Echo] was performed with the
Acuson Sequoia 512 (Siemens, USA] system. PAD was
verified using the LOGIQbookXP, China ultrasound
machine. Endothelium-dependent vasodilation was
assessed with the D. Celermajer (1999 r.J method
based on the brachial artery diameter changes (Ad).

Patients with active urine tract infections (UTI) and
CKD stages 4-5 were excluded from the study.

Statistical analysis was performed using the
“Statistica 10.0" software. The Kolmogorov-Smirnov
test was used to check if the set of data came from
a normal distribution. Quantitative (numeric) values
were summarized using the median with the upper
and lower quartiles — Me [Q25; Q75]. Qualitative (at-
egorical) values summarized using the proportions
(%). The Mann-Whitney U test was used to compare
differences between two independent groups. The
Spearman rank correlation coefficient (Spearman p)

was used to determine the relation existing between
two sets of numeric data.p<0.05 was considered sta-
tistically significant.

Study protocol was approved by the local Ethics
Committee. Informed consents were obtained prior
to participation in the study.

Results and discussion

The main clinical and laboratory values are presented
in Table 1. The comparison of the two groups identi-
fied higher levels of hemoglobin Alc, lipids, HOMA-
IR in group | that is similar to the data presented in
other research works: most studies have shown that
patients with T2D and hypothyroidism have increased
insulin resistance and reduced glucose uptake.
Primary hypothyroidism is associated with athero-
genic dyslipidemia [10].

The prevalence of AH, CAD, PAD, as well as history
of MI, arrythmias and AF was higher in patients with
T2D and PH (Figure 1).

Today, along with the rising number of cases of
classic albuminuria there's an increase in normoal-
buminuric diabetic kidney disease (NADKD) preva-
lence especially in diabetic patients. This is possibly
due to the use of antihypertensive medications with
antialbuminuric effects; increased effectiveness of
hypolipidemic therapy; the use of new hypoglycemic
medications with nephprotective effects. On the one
hand, NADKD is associated with lower risk of end-
stage renal disease; on the other hand, the risks of
MI, stroke, cardiovascular and all-cause mortality in
T2D [11].

Table 1. The main clinical and laboratory values

Value Group | (T2D+PH) Group Il (T2D) p*
Age, years 60.5[55.0;66.0] 59.0[53.5;63.0] 0.4118
Duration of T2D, years 11.0[5.0;16.0] 10.0[7.0;14.0] 0.6209
TSH, mU/L 5.511[2.93;11.08] 1.655 [1.26;2.5] 0.00000000007
T4., nmol/L 12.7[10.8;14.1] 13.85[12.3;15.8] 0.0404
HbAc, % 8.9[7.9;11.3] 8.0[7.1;9.0] 0.0253
HOMA-IR 5.7 [3.14;8.32] 2.83[1.9;9.36] 0.027
Total cholesterol, mmol/L 6.29 [5.55;7.43] 5.75[5.0;6.6] 0.0011
LDL, mmol/L 3.84 [3.38;4.58] 3.41[2.8;4.0] 0.0062
HDL, mmol/L 1.1[0.89;1.22] 1.27[1.05;1.46] 0.0062
TG, mmol/L 2.2711.76;2.8] 1.635[1.225;2.15] 0.0012
Albuminuria, mg/L 16.0 [5.0;50.0] 5.5[0;20.0] 0.018
Creatinine, pmol/L 88.0(78.0;99.0] 85.5[72.0;95.0] 0.044
GFR, ml/min/1.73 m? (CKD-EPI-creat) 59.0[50.0;72.0] 66.0[54.0;81.0] 0.0281
Cystatin, ng/ml 1058.0 [976.55;1110.0] 1282.5[1087.0;1417.0] 0.0321
GFR, ml/min/1.73 m? (CKD-EPI-cys) 67.0[63.0;74.0] 51.5 [45.0;65.0] 0.0271

Note. CKD — EPI — The CKD Epidemiology Collaboration, GFR — glomerular filtration rate, HbA1c —hemoglobin Alc, HDL — high-
density lipoprotein, HOMA-IR —Homeostatic Model Assessment for Insulin Resistance, LDL — low-density lipoprotein, PH — primary
hypothyroidism, T2D — type 2 diabetes, T4 — free thyroxine, TSH — thyroid-stimulating hormone. * —p<0.05 is considered statistically

significant.
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Figure 1. Cardiovascular disease prevalence in the T2D+PH and T2D groups.
Note. AF —atrial fibrillation, AH — arterial hypertension, CAD — coronary artery disease, CHF — congestive heart failure, PAD — peripheral
artery disease, PH — primary hypothyroidism. T2D —type 2 diabetes. * —p<0.05 is considered statistically significant.

In this study, the prevalence of CKD in the 1% group
was higher than in the 2" group. The prevalence of
classic albuminuric diabetic nephropathy was simi-
lar in both groups, and the prevalence of NADKD was
twice as high in T2D-PH group as in T2D group
(Table 2).

More patients with NADKD had CVD (Figures 2, 3).
Diabetic nephropathy often co-existed with diabetic
retinopathy —in 43.75+12.81% and 72.73+9.72 % cas-
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Table 2. Kidney dysfunction in patients with T2D and PH

Yalue o e T
Diabetic nephropathy, % 21.05+4.68 17.32+3.36 0.518
NADKD, % 32.89:539 | 1654:33 | 0.0103
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Total cases of CKD, % GL4TE549 | 44.88+h41 | 0.0058

Note. CKD — chronic kidney disease, NADKD — normoalbuminuric
diabetic kidney disease, PH — primary hypothyroidism. T2D — type
2 diabetes. * —p<0.05 is considered statistically significant.
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Figure 2. Prevalence of cardiovascular disease in patients with DN and NADKD in the T2D group.
Note. AH —arterial hypertension, CAD — coronary artery disease, CHF — congestive heart failure, DN —diabetic nephropathy,
NADKD — normoalbuminuric diabetic kidney disease, T2D —type 2 diabetes. * —p<0.05 is considered statistically significant.
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Figure 3. Prevalence of cardiovascular disease in patients with DN and NADKD in the T2D group.
Note. AH — arterial hypertension, CAD — coronary artery disease, CHF — congestive heart failure, DN — diabetic nephropathy, NADKD -
normoalbuminuric diabetic kidney disease, T2D — type 2 diabetes. * — p<0,05 is considered statistically significant.

es in groups 1 and 2, respectively (p=0.0801). That is
a sign of the nephron-retinal syndrome development.

The analysis of AH and CKD connection using
the 24-hour blood pressure monitoring has shown
that the 24-hour systolic and diastolic blood pres-
sure indices were higher in patients with stage C3a
and C3b CKD compared with in those with GFR>60
ml/min/1.73 m? in both groups. This is a sign of the
24-hour blood pressure rhythm imbalance and in-
sufficient blood pressure decrease during nighttime
(Figure 4). Patients with stage C3a and C3b CKD had
faster and more pronounced systolic and diastolic
blood pressure elevation in the morning.

According to echocardiography findings in pa-
tients with stage C3 CKD the median thickness of
interventricular wall was 13.0 [12.0; 14.0] mm, the
median thickness of left ventricular posterior wall
was 12.85 [12.0;13.5] mm; in patients with GFR>60
ml/min/1.73m?-12.0 [11.0; 13.0] mm (p=0.0462)
and 12.0 [11.0;13.01 mm (p=0.0593), respectively.
The maximal IVRT was identified in patients with
stage 3 CKD—-0.12 [0.10; 0.12] sec, in CK®>90 ml/
min/1.73m?-0.095 [0.09; 0.1] sec (p=0.0296).

Left ventricular ejection fraction (LVEF) reversely
correlated with creatinine level (r=-0.2737, p=0.047)
and with albuminuriain group | (r=-0.7871, p=0.0005);
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Figure 4. Systolic (SBP) and diastolic (DBP) blood pressure 24-hour indices in patients with different glomerular filtration rate (GFR] values
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and positively correlated with GFR-creat in group
Il (r=0.2148, p=0.0407). IVRT correlated with GFR-
creat and GFR-cys in group Il: r=-0.299 (p=0.0365]
n r=-0.9064 (p=0.0093), respectively. A strong cor-
relation between the left ventricular (LV) mass with
GFR-creat in group | (r=-0.541, p=0.0305), GFR-creat
in group Il (r=-0.4235, p=0.0252), GFR-cys in group
Il (r=-0.4207, p=0.0634); with albuminuria in both
groups (r=0.3843, p=0.0157).
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Figure 5. Cystatin C values in patients from T2D+PH and T2D
groups with cardiovascular disease

The latest data show that cystatin C is not only an
early marker of kidney dysfunction but also of cardio-
renal syndrome, CHF, ACS, and a cardiovascular risk
factorin general. Cystatin C is thought to play a role in
systemic inflammation [12]. Some studies have also
shown that thyroid hypothyroidism is associated with
lower levels of Cystatin C [13].

According to our results, the levels of cystatin
C were lower in group | compared with group Il —
1019.0 [976.55;1097.5] and 1350 [1087.0;1485.0]
ng/ml, respectively, (p=0.008542) and correlated with
T4 levels (r=0.5798, p=0.0278).

In group Il cystatin C levels correlated with age
(r=0.5934, p=0.0032), 24-hour blood pressure
monitoring parameters: DBP variability (r=0.585,
p=0.0269), DBP index (r=0.6585, p=0.0269), 24-hour
SBP index (r=-0.4661, p=0.0028); echocardiography
parameters — IVS thickness (r=0.3625, p=0.1243) and
left ventricular posterior wall thickness (r=0.4566,
p=0.0033), LV IVRT (r=0.7121, p=0.0679), LV mass
(r=0.5666, p=0.0056), endothelium-dependent vaso-
dilation parameter Ad (r=-0.6868, p=0.0332).

In T2D+PH group cystatin C levels correlated
with DBP (r=0.4958, p=0.0044), LVEF (r=-0.3633,
p=0.0764), LV IVRT (r=0.3286, p=0.0893), aortic wall
thickness (r=0.7595, p=0.0028), and Ad (r=-0.2765,
p=0.1386).

Cystatin C levels were increased in patients with
CHF with a history of prior Ml and with a history of
stroke (Figure 5). Cystatin C levels were also in-
creased in patients with LVH and LV diastolic dysfunc-
tion according to echocardiography. However, these
differences weren't statistically significant.

Conclusion

Primary hypothyroidism together with type 2 diabetes
causes increased insulin resistance, lipid and carbo-
hydrate imbalance, increased risk of cardiovascular
and chronic kidney disease. There is also a mild risk
of CVD and CKD in normoalbuminuric CKD.

High prevalence of CKD and CVD in patients with
co-existent T2D and hypothyroidism means that PH
screening is necessary in patients with T2D and CVD.

The associations between cystatin C and 24-hour
blood pressure monitoring and echocardiography pa-
rameters allow us to recommend it as a cardiorenal
syndrome marker in patients with T2D.

Conflict of interest: none declared.
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Summary

Objective. To identify the association between the aggressiveness and clinico-instrumental features in patients
with coronary artery disease (CAD) after percutaneous coronary intervention (PCI) and to assess the impact of
aggressiveness on mortality risk during one-year follow-up after the surgery.

Materials and methods. The study was based on the data of "Prospective Registry of PCI". The registry con-
tains the information about 1080 patients (764 men and 254 women) aged from 33 to 90 years (average age —
58,9+9,7 years). The Russian version of Cook and Medley hostility scale was used to assess the level of aggressive-
ness. Life status after one year of prospective observation was determined in 986 patients (96.9 %). The statistical
analysis included: binary logistic regression and Cox proportional hazards model.

* Corresponding author. Tel. +7 (912) 924-8604. E-mail: pushcarov@mail.ru
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Results. The binary logistic regression analysis revealed significant association between the level of aggres-
siveness, gender, and the severity of chronic heart failure (CHF). During the follow-up, 24 (2,4 %) of patients died
from all causes and 21 (2.1 %) — from cardiovascular diseases [CVDs). Relative risk (RR] for the parameter of
aggressiveness, which was assessed in points, for all-cause mortality was 1,05 (95% CI 0,98-1,13, p=0,04), for
cardiovascular mortality— 1,08 (95 % CI 1,01-1,17, p=0,04). The analysis of categorical variables revealed that in
patients with high level of aggressiveness the RR for all-cause mortality was 2,28 with 95% CI from 0,93 to 5,61,
p=0,07, and for cardiovascular mortality 3,01 with 95% CI from 1,14 to 7,94, p=0,03 compared with patients from
the control group.

Conclusion. The parameter of aggressiveness in patients with CAD after PCl was independently and significantly
associated with gender and CHF severity, as well as with the risk of cardiovascular mortality during 1-year fol-
low-up.

Keywords: coronary artery disease, aggressiveness, psychosocial risk factors, percutaneous coronary inter-

ventions.
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Introduction

Cardiovascular diseases are still the main cause of
mortality in developed and most developing countries
[1]. In our country psychosocial risk factors (RF) con-
tribute to the development, progression and mortality
from cardiovascular diseases [2]. The analysis of the
literature data shows that today the main focus is on
the association between psychosocial RF and the se-
verity of cardiovascular diseases, in particular coro-
nary artery disease (CAD)] and chronic heart failure
(CHF) [3]. For example, it has been shown that social
isolation, hostility, depression negatively affect the
prognosis in patients with cardiovascular pathology
and significantly increase their mortality [4].

Objective

To access the prevalence of high level of aggressive-
ness in patients with coronary artery disease (CAD)
according to the data from "Prospective Registry of
PCI" that allows to identify the association between
the aggressiveness and clinico-instrumental features
and to assess its impact on mortality risk during one-
year follow-up after the coronary artery stenting
(CAS).

Materials and methods

The study was based on the data of "Prospective
Registry of PCI" that has state registration database
No. 2020621655 [5]. The registry contains the infor-

Accepted: 25.08.2021

mation on 1018 patients (764 men and 254 women)
aged from 33 to 90 years (mean age 58.9+ 9.7 years).
The clinical part of the database contains information
on medical history, concomitant pathology, smoking,
alcohol consumption, basic anthropometric data (of-
fice blood pressure (BPJ, height, weight, body mass
index (BMI), waist circumference (WC)), as well as
the results of biochemical blood test, including lipid
panel. In addition, the electronic database contains
the results of ECG, echocardiography and coronary
angiography of patients before PCI. The prospective
part of the registry contains information on the status
of 986 patients (96.9 %) obtained one year after the
intervention.

Data on the stable character trait—aggressive-
ness, were obtained using the Cook-Medley Hostility
Scale adapted by Sobchik L.N. [6]. The scale is high-
ly reliable and valid [7]. The questionnaire includes
27 questions and 3 subscales: subscale of cynicism,
subscale of aggressiveness and subscale of hostility.
The Cook-Medley scale adapted by L.N. Sobchik uses
the Likert scale that consist of 6 items that grades
from 1 ("Never”) to 6 ("Usually”). The final score was
calculated by summing the scores of aggressiveness
subscale questions. The scores were split into 2 cat-
egories according to percentiles. Patients with the
score of over 75" percentiles by the aggressiveness
subscale were assigned to the group with high ag-
gressiveness. Patients with the total score less than
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the 75" percentile were assigned to the comparison
group. The "Prospective Registry of PCI" contains
complete information on 947 patients. Thus, the sur-
vey response rate was 93 %. The study was approved
by the local Ethics committee, informed consent was
waived from all the participants before the study.
Statistical analysis was performed using SPSS
software (SPSS Inc., version 21). The results are
presented as M+ SD [meant standard deviation).
The normality of distribution was assessed using
Kolmogorov—Smirnov test. Student's t-test was
used to compare normally distributed quantitative
variables, and nonparametric Mann — Whitney test —
for the variables that significantly deviated from the
normal distribution. The Chi-squared test (¢? was
used to assess the significance of differences be-
tween qualitative variables. Multivariate analysis
was performed using binary logistic regression, and
the odds ratio (OR) with 95% confidence interval (Cl)
were calculated. A multivariate analysis by Cox pro-
portional hazard regression model was performed to
estimate the relative risk (RR) of death and its 95%
Cl. Confounding factors included: gender, age, alco-
hol abuse, smoking, BMI and blood pressure (systolic
and diastolic), total cholesterol, atrial fibrillation (AF),
diabetes mellitus (DM), left ventricular (LV) ejection
fraction, the severity of CHF (functional class (FC)
according to NYHAJ), as well as acute coronary syn-
drome (ACS) during admission and the severity of
coronary stenosis according to the SYNTAX score.

Results

The mean of aggressiveness by Cook-Medley hostility
scale was 29.6+6.6 points. High level of aggressive-
ness was observed in 217 patients (22.9%). Clinical
and instrumental characteristics of patients depend-
ing on the level of aggressiveness are presented in
Table 1.

Compared groups significantly differed by gender.
The proportion of men was higher in group with high
level of aggressiveness (p=0.004). Patients with high
level of aggressiveness had lower values of systolic
blood pressure (p=0.058) and higher functional class
of chromic heart failure (p=0.058). Patients with high
level of aggressiveness had lower LV ejection fraction
(p=0.009). Other parameters did not differ significant-
ly between groups.

The results of coronary angiography and PCI did
not differ significantly between groups with different
levels of aggressiveness (Table 2). There was a ten-
dency towards more frequent lesion of the anterior

Table 1. Clinical and instrumental parameters in patients
depending on the level of aggressiveness

Comparative Qroup Tl
P high level of
arameters group " p
(n=730) aggressiveness
(n=217)
Men, % 74,4 83,9 0,004
Age, years 58,3+9,0 58,4+9,5 0,96
Post!nfarctloq \ 441 433 084
cardiosclerosis, %
Smoking, % 40,1 40,1 0,99
Alcohol abuse, % 8,4 8,8 0,85
BMI, kg/m? 30,445,2 30,9+5,0 0,38
WC, cm 101,3£12,7 102,2+11,0 0,29
Arterial hypertension, % 89,7 87,6 0,37
Systolic BP, mmHg 135,7 20,4 131,6/20,3 0,058
Diastolic BP, mmHg 83,711,2 82,0/12,8 0,21

Hypercholesterolemia, % 61,4 63,6 0,56

Total cholesterol, mmol/l 4,98+1,27 5,02+1,32 0,73
Low-density lipoproteins, 3.18+1.11 3.24+1.17 0.73
mmol/l

High-density lipoproteins, 116£0,37 1112031 0.10
mmol/l

Triglycerides, mmol/l 1,741,06 1,80+1,14 0,51
Chronic I-11 79,3 73,1

Heart Fail 0,058
FO (NYHAL % M- | 207 26,9

DM, % 20,8 22,6 0,58
AF, % 9.2 1.1 0,42
ACS at admission, % 31,8 35,5 0,31
LV ejection fraction, % 54,1+8,4 52,2+9,3 0,009

ACS — acute coronary syndrome, AF — atrial fibrillation,

DM —diabetes mellitus, FC — functional class,

BMI —body mass index, BP —blood pressure,

LV — left ventricular, WC —waist circumfluence.
interventricular artery in patients with high level of
aggressiveness (p=0.07).

Multivariative analysis regression model included
as covariates all variables with statistically significant
differences or with tendency for this difference. The
binary logistic regression analysis showed indepen-
dent association between high level of aggressive-
ness, sex and FC of CHF (Figure 1). Thus, the prob-
ability of high level of aggressiveness was approxi-
mately 2 times lower in women compared with men

9,01 147 212 p=0,04
111-IV FC of CHF INYHA) —a—
038 058 089: p=0,01
gender: women e !
T y T
0,25 05 1 2 4

0dds ratio (OR)

Figure 1. Independent associations between parameters and high
level of aggressiveness in patients with coronary artery disease
after PCI.
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Table 2. Comparative characteristics of coronary
angiography and PCI results depending on the level
of aggressiveness

Comparison (_iroup e
P high level of
arameters group . p
(n=730) aggressiveness
(n=217)
Stenosis of the
trunk of the left % 1,5 1,4 0,89
coronary artery
Stenosis of
the anterior % 573 84,1 0,07
intraventricular
artery
S_tenoses of the % 25,3 26,7 0,68
circumflex artery
Stenoses of the
right coronary % 44,2 43,3 0,81
artery
Stenosis of second-
order coronary % 26,4 27,6 0,72
arteries
Single-vessel
coronary artery % 60,8 58,5 0,41
disease
Double-vessel
coronary artery % 25,8 24,4
disease
Multivessel
coronary artery % 13,4 171
disease
SYNTAX score units 10,174 11,1£8,7 0,25
Number of stents number | 1,33x0,67 1,33£0,69 0,93
Optimal
PCl outcome % 98,1 98,2 0,94
Arterial dissection % 2,6 1,9 0,51

(p=0.01). Patients with IlI-IV FC of CHF had 1.5 times
greater chance of high aggressiveness compared
with lower FC (p=0.04).

During the prospective follow-up, 24 (2.4%) pa-
tients died from all causes and 21 (2.1%) patients
from cardiovascular diseases. As seen from Fig. 2-3,
after adjusting for associated factors, aggressiveness
was statistically significantly associated with cardio-
vascular mortality. Thus, with the increase of aggres-
siveness by one point, the risk of death from cardio-

The level of aggressiveness, points

7,01 108 117 p=0,4
cardiovascular mortality - I—I—|
098: 1,05 113 p=0,14
all-cause mortality o ———e—
T T
09 1,0 11 1,2 1,3

Relative risk (RR)

Figure 2. Associations between the quantitative variable
aggressiveness in points and the risk of cardiovascular and all-
cause mortality (multivariate model)

High level of aggressiveness

1,14 3,01 7,94 | p=0,03
cardiovascular mortality ——
093 228 561 | p=0,07
all-cause mortality — F———
0,1 1 10

Relative risk (RR)

Figure 3. Associations between the categorical variable of
aggressiveness and the risk of cardiovascular and all-cause
mortality (multivariate model).

vascular disease increased by 8% (p=0.04). Patients
with high level of aggressiveness had 3 times higher
relative risk of cardiovascular mortality compared
with the control group (p=0.03).

Discussion

Several studies have shown that male gender is as-
sociated with higher aggressiveness [8] that can be
explained by greater level of sex hormone testoster-
one. Nowadays the connection between aggressive
behavior and high level of testosterone is unambigu-
ous [9,10].

According to the literature data, aggressiveness is
the risk factor for the development of arterial hyper-
tension [11]. However, according to the results of the
analysis, there is a tendency towards the decrease of
systolic blood pressure in patients with higher level of
aggressiveness. However, the influence of confound-
ing factors cannot be excluded. For example, patients
with high level of aggressiveness had higher CHF
class and, accordingly, lower LV ejection fraction,
which probably caused lower systolic blood pressure
in this group of patients. The most common mecha-
nisms of the effect of aggressiveness on the devel-
opment and progression of cardiovascular diseases
include endothelial dysfunction, platelet and proin-
flammatory cytokines activation [12, 13]. On the other
hand, behavioral mechanisms such as low compli-
ance, resistance to lifestyle changes and insufficient
cardiac rehabilitation, which are common in patients
with high aggressiveness, can also aggravate the
clinical picture of cardiovascular diseases, including
CHF. This, probably, can explain the association be-
tween aggressiveness and a more severe course of
CHF, according to the data of binary logistic regres-
sion [14]. There are studies that show the relation-
ship between aggressiveness and the frequency of
admissions of patients with CHF [15]. Thus, it can be
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assumed that high level of aggressiveness serves as
an independent RF for more severe course of CHF.
Present study demonstrates that high level of
aggressiveness is independently associated with
threefold increase of cardiovascular mortality.
K.M. Appleton et al. [16] also found an independent
association between the Cook-Medley hostility score
and all-cause mortality (RR 1.14, 95% CI 1.01-2.29).
According to the results of the meta-analysis by Y.
Chida et al., aggressiveness and hostility were associ-
ated with increased risk of cardiovascular complica-
tions in both healthy controls (1.19; 95% confidence
interval [CI]: 1.05 to 1.35, p=0.008)), and patients with
cardiovascular pathology (1.24; 95% Cl: 1.08 to 1.42,
p=0.002) [17]. According to other studies, the relation-
ship between hostility and adverse events is not clear
[12] or completely absent [18]. For example, Wong
J.M. et al. showed that aggressiveness was associ-
ated with a poor prognosis (RR 1.68, p<0.0001), but
this association lost its statistical significance when
behavioral risk factors such as smoking and physi-
cal inactivity were added to the multivariate mod-
el (RR 1.25, p<0,13) [18]. The authors, who in their
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Cardiovascular diseases (CVDs) are still the lead-
ing cause of death and disability. According to Rosstat,
938538 people deceased due to CVDs in 2020 that by
11.6% higher than in 2019 [11, 33]. The increase of
cardiovascular mortality may be associated with the
COVID-19 pandemic, since this disease is accompa-
nied by multiorgan failure, including the cardiovascu-
lar system (CVS) [4]. High prevalence of CVDs ensues
the need for preventive measures aimed to improve
the quality of patient’s life by minimizing modifiable
risk factors.
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At this stage, dyslipidemia (DLP) is considered as
the main factor in the development and progression
of atherosclerosis in patients with various diseases,
therefore, the improvement of lipid profile is essen-
tial for the reduction of cardiovascular risk [7]. In re-
cent years, the prevalence of diabetes mellitus (DM),
obesity, etc. has significantly increased that contrib-
uted to the rise of the diseases predisposing to the
development of secondary hyperlipidemias (HLP)
[10]. The epidemiological ESSE-RF study established
high prevalence of atherogenic dyslipidemias in
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Table 1. The Frendrickson classification of hyperlipidemias recommended by WHO and the most common causes of lipid
metabolism disorders development and progression

Elevated plasma | Plasmatic cholesterol .. o
Type Synonym lipoprotein and triglycerides Atherogenicity | DLP structure (%) Secondary causes
. . . Systemic lupus
I Hyperchylomicronemia Chylomicrones TG, TC —+ <1 erythematosus
lla | Hypercholesterolemia LDL TC et 10 Hypothyroidism
m Eombl_ne_d . LDL, VLDL TC, 76 par 40 DM, ne_phrotlc syndrome,
yperlipidemia anorexia nervosa
Familial Abdominal obesity, DM,
I dysbetalipoproteimemia IDL 16, 7C A < hypothyroidism
vo|ramitel vLDL 16 . 45 CKD, DM, alcohol
ypertriglyceridemia
. . Thiazide diuretics, oral
v Eorzlr)llineigemia Chylo\;rlilg[ones, TG, TC + 5 contraceptives, beta-
ypertip blockers, alcohol

HDL-high density lipoproteins, LDL — low density lipoproteins, TG — triglycerides, TC — total cholesterol, VLDL — very low-density
lipoproteins, IDL —intermediate-density lipoproteins, DM — diabetes mellitus, CKD — chronic kidney disease.

Table 2. Modern classification of hyperlipidemias

Type TC LDL T6 HDL
Hypercholesteremia + + Within reference values | Within reference values
Hypertriglyceridemia Within reference values Within reference values + Within reference values
Combined hyperlipidemia + + + Within reference values
Atherogenic hyperlipidemia + / Within reference values | +/Within reference values + Decreased

HDL-high density lipoproteins, LDL — low density lipoproteins, TG —triglycerides, TC — total cholesterol

Russian Federation [26]. According to various sourc-
es, up to 30% of people with DLP have secondary
hyperlipidemia [5]. The study of DLP becomes even
more relevant during the COVID-19 pandemic, since
DLP decrease organism’s environmental resistance
and increases the risk of viral infection [2, 38].

This review article presents current understand-
ing of the secondary dyslipidemia phenotypes and its
causes.

The definition of secondary hyperlipidemia
Secondary hyperlipidemia is the disorder of lipid
metabolism induced by certain diseases, hormonal
changes, and medication. It is necessary to differ
primary (hereditary) and secondary (acquired) hy-
perlipidemia, since its management varies depend-
ing on the etiology [21]. Changes of lipid metabolism
are usually of moderate severity and atherosclerotic
plagues may not be present in patients with second-
ary hyperlipidemia unlike those with primary hyper-
lipidemia. However, as the pathological process de-
velops, atherogenesis starts.

Secondary hyperlipidemia phenotypes

There are several classifications of hyperlipid-
emia. Currently, the World Health Organization
(WHO] has approved the classification developed by
D. Frendrickson (1965) that is based on the biochemi-
cal signs of DLM [21]. However, this classification is

rarely used in everyday clinical practice, since there
are several difficulties associated with the technique
[5]. Therefore, Frendrickson’s classification is more
often used for scientific research. It should be noted
that the classification (Table 1) establishes the type of
hyperlipidemia regardless of etiology, as well as the
risk of atherogenesis depending on the type of DLM:
[la, Ilb and Il types are atherogenic; |, IV and V types
are "relatively” atherogenic [21].

Today, simplified version based on fasting lipid
pannel (total cholesterol (TC), triglycerides (TGJ, high
density lipoproteins (HDL), low density lipoproteins
(LDL)) is used. This classification includes predomi-
nant hypercholesteremia, predominant hypertriglyc-
eridemia, combined hyperlipidemia and atherogenic
hyperlipidemia (Table 2] [7] It is based on clinical
studies indicating different degree of cardiovascular
risk depending on the increase of various lipid frac-
tions [5].

Inducing factors

The most common endocrine causes of hyperlipid-
emia include: hypothyroidism, Cushing’s syndrome,
uncontrolled diabetes mellitus (DMJ, obesity, hyper-
parathyroidism, growth hormone deficiency, preg-
nancy [5]. Certain medications can also induce the
development of secondary hyperlipidemia such as:
non-selective beta-blockers without intrinsic sympa-
thomimetic activity, glucocorticoids, estrogens, psy-
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chotropic medications, anabolic steroids, antiretrovi-
ral medications (protease inhibitors), thiazide diuret-
ics, cyclosporine, barbiturates, cimetidine, retinoids
[7 23, 24]. Other conditions that induce the develop-
ment of hyperlipidemia are: chronic kidney disease,
primary biliary cholangitis, biliary atresia, systemic
lupus erythematosus, anorexia nervosa, arterial hy-
pertension, paraproteinemia, burns, infections, al-
cohol abuse, smoking, carbohydrates and trans fats
rich diet [1, 10, 20, 29]. We believe that it is important
to assess the contribution of various risk factors to
the development of pathological conditions associat-
ed with lipid metabolism disorders, based the latest
literature data.

Diet impairment
Diet, alcohol consumption, and chronic stress con-
tribute significantly to the development of DLM.

Trans fats

Trans fats induce the synthesis of endogenous cho-
lesterol by the liver and apolipoprotein B (ApoB-100)
that increases LDL cholesterol and atherogenic index
and decreases HDL cholesterol.

Saturated fats

Saturated fatty acids affect the translation of LDL cho-
lesterol receptors by decreasing the expression of
mRNA that causes the elevation of their concentra-
tion. It should be emphasized that, not only molecular
changes, but also the metabolism of saturated fatty
acids contributes to the development of hyperlipid-
emia: chylomicrons and VLDL (very low-density lipo-
proteins] cholesterol, which have small size and high
atherogenicity, are formed during the processing of
saturated fats [7].

Fast digesting carbohydrates

The consumption of high glycemic index foods in-
creases the secretion of insulin by the pancreas and
activates GLUT-4 transporter that supplies glucose
into adipose and muscle tissue cells. Due to the in-
creased synthesis of reduced nicotinamide adenine
dinucleotide (NADH), the monosaccharides convert
into fatty acids and cause hypertriglyceridemia [9].

Alcohol

Alcohol abuse negatively affects blood triglyceride
levels, +ausing hypertriglyceridemia. Ethanol dam-
ages hepatocyte mitochondria, impairs the oxida-
tion of fatty acids and leads to hepatic steatosis [7].

The reduced NADH is produced by the metabolism of
ethanol that triggers the biosynthesis of fatty acids.
Acetaldehyde, a metabolite formed during ethanol
catabolism, activates lipogenesis by suppressing the
genes involved in fatty acid metabolism. Due to active
synthesis of fatty acids, malonylcoenzyme A accumu-
lates and suppresses their transport into mitochon-
dria, which leads to their increase in blood plasma [6,
32]. Alcohol reduces the secretion of VLDL cholester-
ol by inhibiting the synthesis of apolipoproteins and
phosphatidylcholine, the main phospholipid of cell
membranes [10, 32].

Stress

Stress promotes the development of DLM through the
increase of glucocorticoids, catecholamines and neu-
ropeptide Y that enhance appetite and lead to stress-
related overeating, primarily with high in saturated fat
and cholesterol foods. It should be noted that stress
hormones affect the hypothalamic-pituitary-adrenal
axis, causing the increase of triglycerides blood con-
centration [10].

Internal diseases that cause of secondary
dyslipidemias

The main diseases that affect lipid metabolism are
presented in table 3 [10, 12, 14, 18, 19, 27, 28, 36, 37],
however, certain disorders should be described fur-
ther in detail.

CoviD-19

Articles dedicated to the investigation of the new
coronavirus infection (caused by SARS-CoV-2 virus)
are of special relevance nowadays since the pandemic
plays an important social, medical and economic role
[16]. Foreign studies analyzed lipid profile in patients
with a confirmed diagnosis of COVID-19. The follow-
ing data were obtained in such patients: hypertriglyc-
eridemia, decreased level of TC and HDL cholesterol,
and elevated VLDL cholesterol. It is with noting the
approximately 2 time increase of the Apo-B to Apo-A1
ratio that indicates the elevation of cardiovascular
risk in patients with COVID-19 [3, 34]. Such changes
may be partially explained by hepatopathy that is of-
ten observed in patients with SARS-CoV-2 [22].

Acquired immunodeficiency syndrome (AIDS]
It is well-known fact that antiretroviral pharmaco-
therapy can induce the development of secondary
hyperlipidemia [15]. But there is also evidence that
human immunodeficiency virus (HIV) can cause dys-
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lipidemia itself. Patients have elevated level of triglyc-
erides and reduced level of HDL and LDL cholesterol.
There is an opinion that the pathogenesis of lipid me-
tabolism disorders in patients with HIV infection is
associated with increased production of interferon a
that limits triglyceride clearance [13].

Obesity

Triglycerides accumulate in the liver due to increased
concentration of free fatty acids in the blood in pa-
tients with obesity. This stimulates the secretion of
VLDL cholesterol that inhibits the lipolysis of chylo-
microns due to competitive inhibition of LPL. Lipolysis
is complicated by decreased expression of lipoprotein
lipase mRNA in adipose and muscle tissue. The level of
HDL and LDL cholesterol as well as TG decrease due
to the exchange of esters by CETP between high, low
and very low-density lipoproteins. DLM in patients with
obesity is typical for metabolic syndrome (MS) [10].

Type 2 diabetes mellitus
Endocrine disorders occupy a special place among
the causes of lipid metabolism disorders due to high
prevalence, especially type 1 and type 2 diabetes mel-
litus. Dyslipidemia develops in 72-85% of patients
with type 2 diabetes mellitus [10]. The insulin effect
decreases and induces lipolysis and the synthesis of
VLDL cholesterol, their catabolism decreases due to
low LPL activity and the elevation of ApoC-III level,
therefore, the atherogenic index increases. The ac-
tivity of intestinotrophic hormone, glucagon-like pep-
tide 2 (GLP-2), increases with insulin resistance, and
the concentration of ApoB48 rises. Increased secre-
tion of ApoB48 and the expression of the microsomal
triglyceride transfer protein stimulates the synthesis
of chylomicrones that contributes to the development
of postprandial hyperlipidemia [25]. Due to low lipo-
protein lipase activity and elevated plasma levels of
ApoC-Ill, an LPL inhibitor, chylomicron catabolism
decreases in patients with insulin resistance [10].
The CETP activity in patients with hypertriglyceri-
demia together with hepatic lipase activity results in
the formation of small dense LDL cholesterol and the
reduction of large cholesterol-rich HDL cholesterol
[18]. Patients with type 2 diabetes have HDL choles-
terol with impaired ability to acquire cholesterol from
cells that can be explained by decreased expression of
the membrane ABCA1 transporter, which is responsi-
ble for the first stage of cholesterol transfer from cell
membranes to HDL cholesterol. The decrease of the
ABCAT1 activity may be associated with its glycation.

Type 1 diabetes mellitus

The lipid profile of patients with type 1 diabetes is
usually within reference values [10] due to the effects
of subcutaneous insulin infusions (Table 3). However,
in severe cases, insufficient insulin levels or the de-
velopment of insulin resistance can lead to athero-
genic hyperlipidemia [12].

Hypothyroidism

Uncompensated hypothyroidism is associated with
low life quality and significant cardiometabolic dis-
orders. The degree of dyslipidemia is affected by the
severity of hypothyroidism, age, lifestyle (physical
activity and nutrition) and genetic background [24].
Reduced expression of CYP7A1, which encodes the
key enzyme of bile acid anabolism, and genes that
code ATP-binding cassette transporters (ABCG5 / 8),
which transfer cholesterol from hepatocytes to bile,
increases the level of plasma cholesterol. Low serum
thyroid hormone levels lead to lipoprotein lipase in-
activation due to the expression genes that inhibit it
[10].

Non-alcoholic fatty liver disease

Non-alcoholic fatty liver disease (NAFLD] can be con-
sidered as hepatic type of metabolic syndrome that
manifests with intrahepatic lipid accumulation (ste-
atosis, fatty liver degeneration] in patients without
other liver diseases and alcohol abuse. Atherogenic
hyperlipidemia usually develops (see Table 3). It
should be emphasized that the concentration of adi-
ponectin with antiatherogenic properties [27, 31] is
reduced compared with healthy controls, despite in-
tense lipolysis and high fatty acid concentrations as-
sociated with increased fatty acid oxidation. Thus, low
levels of adiponectin in patients with NAFLD can be
considered as factors that limit the ability to increase
lipid oxidation in response to fatty acid overload, and
that induce their transesterification.

Cholestasis

Hyperlipidemia in patients with cholestasis is asso-
ciated with the inhibition of 7-alpha-hydroxylase by
bile acids that accumulate in the liver. The hydroxy-
lase catalyzes the rate-limiting step in bile acid bio-
synthesis from cholesterol. Bile acids affect hepatic
nuclear farnesoid X receptors (FXR] and inhibit the
expression of the CYP7A1 gene encoding this enzyme
[17]. Fibroblast growth factor 19, which accumulates
during cholestasis, is also considered as CYP7A1 in-
hibitor [10].
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Table 3. Lipid metabolism impairment in patients with various internal diseases

Changes of lipid fractions

The pathogenesis of the observed phenomena

T6 | LbL | HODL
Infectious diseases
COvID-19 N N N The exact mechanism is unclear
AIDS ™ N% N Decreased TG clearance

Endocrine and metabolic disorders

The secretion of VLDL cholesterol is stimulated, lipolysis of chylomicrons
is inhibited. The exchange of cholesterol and triglyceride esters between
HDL cholesterol, VLDL cholesterol and LDL cholesterol is activated

Obesity 0 0 N2

Anorexia nervosa A 2 A Changes in the intestinal microbiota, resulting in increased absorption of
fats and decreased concentration of thyroid hormones.
Insulin resistance, glycation of apolipoproteins that impairs their
Type 2 DM 0 T v metabolism. Activation of the cholesteryl ester transfer protein (CETP).
v;li\tf:)i; Activation of lipoprotein lipase (LPL) in skeletal muscles and adipose
Type 1 DM N/ N/ tissue that intensifies VLDL cholesterol catabolism, regulatory effects of
reference |. )
insulin.
values
Impaired bile acids synthesis. Deceleration of the hepatic cholesterol
Hvpothvroidism A A uptake from the bloodstream. The number of LDL cholesterol receptors
ypothy decreases that increases the time of their circulation. Decreased
LPL activity.
Appetite stimulation. Inducing effect on the liver lipogenesis that
Cushing’s syndrome ™ N increases the level of VLDL cholesterol. LPL activation resulting in the
increase of fatty acids plasma concentration.
Polycystic ovary syndrome N N J Metabolic syndrome.

Diseases of the gastrointestinal tract

Non-alcoholic fatty liver
disease (NAFLD) ™ T v

Imbalance between lipid absorption and excretion due to insulin

resistance.
Cholestasis PPN Inhibition of the conversion of cholesterol to bile acids.
Kidney diseases
. Increased hepatic lipogenesis. Decreased number of LDL cholesterol
Nephrotic syndrome ~ ™~ v receptors and LPL activity.
Chronic kidney disease A 2 ¢ A sharp decline of LDL cholesterol catabolism. Changes correlate with the
(CKD), stages 3-5 decrease glomerular filtration rate.
Chronic renal failure ™ ™ N
Hematologic diseases
Paraproteinemia 2 The affinity of paraproteins to blood plasma lipids that which makes them

insensitive to the action of LPL.

Systemic diseases

Systemic lupus

Metabolic syndrome. Suppression of lipoprotein lipase. Elevation of

erythematosus (SLE) ™ N N &—gfaa§;l?§£rote|n, which binds to lipoproteins and depresses their
Rheumatoid arthritis N N J The pathogenesis is similar to systemic lupus erythematosus.
Psoriasis N N N Insulin resistance.

Nephrotic syndrome/ chronic kidney disease
Kidney diseases are often associated with lipid me-
tabolism disorders. Patients with nephrotic syndrome
have low lipid catabolism due to impaired synthe-
sis of proteins that affect lipoprotein lipase activity
(GPIHBP1, ANGPTLA4), and increased hepatic lipid syn-
thesis [10]. The main factors that affect lipogenesis in
patients with nephrotic syndrome include: changes in
plasma albumin concentration, plasma oncotic pres-
sure, local viscosity of the liver sinusoid, loss of urine
proteins or other liporegulatory substances.

Patients with 1-2 stage of CKD usually have
DLM characterized by the increase of triglycerides,
decreased HDL cholesterol. Total cholesterol and
LDL cholesterol stay unaltered at these stages of the
disease [7].

Systemic lupus erythematosus

The prevalence of dyslipidemia with increased total
cholesterol, triglycerides and ApoB-containing lipo-
proteins (VLDL cholesterol and LDL cholesterol), as
well as decreased HDL cholesterol is about 30% at
the initial stage of the disease, and it increases up to
60% in 3 years [37]. Active stage of systemic lupus er-
ythematosus is usually characterized by the increase
of triglycerides and the decrease of HDL cholesterol.
Their paraments improve during treatment, while
total cholesterol and LDL cholesterol levels remain
elevated.

Rheumatoid arthritis
The main cause of premature mortality in patients
with rheumatoid arthritis (RA) is atherosclerosis and
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its complications. Atherosclerosis develops due to
the presence of many traditional risk factors (obesity,
arterial hypertension, carbohydrate metabolism dis-
orders, hypodynamia) in these patients [35], stimu-
lated by anti-inflammatory therapy and high inflam-
matory activity in RA. The severity of lipid disorders
correlates with the intensity of arthritis and are most
pronounced in systemic RA.

DLM often develops at the onset of the disease in
young patients and children, before the prescription
of glucocorticoids (see table 3). Moreover, secondary
DLM in those with early development of RA can ex-
tend to adulthood and, therefore, shorten the duration
and affects the quality of life in such patients. DLM is
caused by inflammation that affects enzyme activity
(increases the action of hepatic lipase, lipid-transfer
proteins), induces the increase of serum phospholi-
pase A2 and sphingolipids, and the accumulation of
serum amyloid A.

Radiation injury
It is usually thought that radiation can induce the de-
velopment of atherogenic dyslipidemia that can be
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MANUSCRIPT PUBLICATION RULES
IN THE INTERNATIONAL HEART AND VASCULAR DISEASE JOURNAL

Disclaimer: Edition of rules come into force since
November, 2018. 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.ihvdjldgmail.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), systematic reviews and meta-analyses — PRISMA
(http://www.prisma-statement.org), diagnostic accu-
racy — 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 specific
topics, compared to lectures. The word limit is 4.500
(including references, tables, and figure legends).
The maximal reference number is 50. The unstruc-
tured 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
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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; 2) has not been previously published;
3] contains a full disclosure of the conflict of interest;
4) all authors meet the criteria of authorship, it was
read and approved; 5) the author (s) are responsible
for the power of attorney submitted in the manuscript
materials. 6) all contact information of the author re-
sponsible for correspondence; 7) information about
previous publications of the authors on the same top-
ic or pre-publication.

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.

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

1. 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!

1. Authors “ names (you can not write in full, the
format of the journal provides for the publication
of names and initials. Therefore, in the “Windows”,
where the name and patronymic of the authors are
written in capital letters with a dot (example: A.).

2. 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.

3. Positions and titles (using traditional abbre-
viations: 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 re-
duced.

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

5. Summary. Sections of the abstract should ex-
actly match the sections prescribed In the rules for
authors. If the sections are not correct, the Editors

priority

will ask to correct them. What the authors are cur-
rently publishing on the site will then be included in
all systems after the final publication. Be careful!

6. Making literary references. Submitted article
will not be reviewed until the correction of literary
references 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,
the Editors will not start with the article to eliminate
errors.

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

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

1. Title page of the manuscript. The title of the
manuscript is written in capital letters, without hy-
phenation, in bold. Initials and surnames of authors-
Ivanov 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 numer-
als 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-
tinovV. V., Artamonova G. V.2, 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.

2. Information about the authors, where indi-
cated: full name, place of work of all authors, their
positions, 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.

3. 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.

4. Information about grants. Should be men-
tioned at the end of the article in the sec-
tion 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, information collection, analysis, data
interpretation, etc.).

5. 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.

6. Information on overlapping publications [if
available).

7. 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.

8. 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.

9. For all clinical trials: information about the
registration and placement of data on the study in
any public register of clinical trials. The term "clini-
cal study” refers to any research project that affects
people (or groups of subjects) with/or without a com-
parative control group, studies the interaction be-
tween interventions to improve health or the results
obtained. The world health organization offers the
primary register: International Clinical Trials Registry
Platform (ICTRP) (www.who.int/ictrp/network/prima-
ry/en/index.html]. The clinical study is considered to
be reliable in a group of more than 20 patients.
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10. 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:

1. Article title
. Summary with key words
. List of abbreviations
. Text
. Acknowledgements [if any)
. List of references

o~ O &~ WO N

7. 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 manu-
scripts 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 sys-
tem of Sl units is used for processing the material,
the% sign is put through a space from the number,
the value of p is written with a semicolon: p < 0.0001;
the value of n is written with a small letter (n=20);
signs >, <, , =, +, —when numerical values are writ-
ten 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
context and prerequisites of the work (what is the
essence of the problem and its significance). It sets
certain goals or describes the object of the study, ora
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
requirements for manuscripts submitted to biomedi-
cal 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 special
guidelines, for example, the European journal of car-
diology:
heartj/for_authors/stat_guide.html

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.

www.oxfordjournals.org/our_journals/eur-
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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: *, t, §, I, Y,
#,** 1 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.

Inthe form to fillin when submitting the article pro-
vides 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 ref-
erences and Vice versa, references to unpublished
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 attention
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 — NISO0), 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
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 DOl 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-
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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. PeMonenvpoBaHue cepgua v NporHo3 HosbHbIX
C XPOHWYeCKOW CepAevyHOW HeLOCTaTOYHOCTbI MNpw
HanMuYnu nonHomn baokagbl NEBON HOXKKU nydyka [nca.
Poccuitcknin kapaunonornyeckun xypHan. 2011;6:4-
8. doi:10.15829/1560-4071-2011-6-4-8.

Book:

Shlyakhto EV, KonradiAO, Tsyrlin VA. The autonomic
nervous system and hypertension. SPb.: Meditsinskoe
izdatel'stvo; 2008. Russian. LLnsaxto E. B., KoHpa-
on A. O, Ubipnun B. A. BeretatuBHas HepBHas
cucteMa W apTepuanbHas runepteHsua. Crl16.:
MeguumHckoe nspgatensctso; 2008. ISBN 0000-0000.

Chapter:

Nichols WW, 0'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. 3rd 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 [OuarHocTuka
MeyeHne XpoOHNYEeCKOM CepAeYHOM HeA0CTaTOYHOCTMH.
B KkH: HauMoHanbHble KNMHUYeCcKMe peKoOMeHAALMM.
4-e nspaHue. M.: Cunuueqa-Monurpad; 2011.cc.203-
96. ISBN 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
printand 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.

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
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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.

VIIIL. The procedure for rewiewing manuscripts

1. 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 accordance with these requirements for scientific
articles submitted for publication in the journal.

2. 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.

3. The manuscript must pass the primary selec-
tion: the Editorial Board has the right to refuse pub-
lication or send comments to the article, which must
be corrected 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”
system. 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.

4. 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.

5. 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.

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

7. If the reviewer makes a conclusion about the
possibility of publication of the article and does not
make significant corrections, the article is given to
the expert on statistics and after a positive report is
accepted for further work.

8. 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-
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 reportis
accepted for further work.

9. 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.

10. All manuscripts that have been reviewed and
evaluated by an expert in statistics are submitted to
the editorial Board, which decides on the publication.
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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.

11. The decision to publish a manuscript is made
solely on the basis of its significance, originality, clar-
ity 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 chal-
lenged are considered on General grounds.

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

13. In case of a decision to refuse to publish an ar-
ticle, its archive copy remains in the electronic sys-
tem of the editorial Board, but access to it by editors
or reviewers is closed.

IX. The manner of publication of manuscripts

1. According to the requirements of the Higher
attestation Commission, the journal provides prior-
ity for post-graduate and doctoral works, the period
of their publication depends on the expected date of
protection, which the authors must specify in the pri-
mary documents attached to the manuscript.

2. Eachissue 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 editor-
in-charge to select high-quality articles for publica-
tion, and he can be guided by both thematic principles
and a separate scientific direction.

3. 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.

4. 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

1. Information on publication is distributed in the
following scientific citation databases: Russian sci-
ence citation index, CYBERLENINKA and others. The

article is assigned a DOl index and the full text is pub-
licly available on the journal's website.

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

3. 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 RecsearcherID, to involve col-
leagues in their work through social networks.

XI. 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:

they have clear evidence of the unreliability of the
information published, either as a result of conscious
actions (for example, falsification of data), or due to
good faith errors (for example, errors in calculations
or experiments); the findings have been previously
published inanother publicationandthereisno 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 al-
leged violations committed by the authors in con-
nection 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:

asmallpartoftherestofthehigh-qualitypublicationis
unreliable(especiallybecauseofconscientiouserrors);
the list of authors / sponsors contains errors [i.e., it
does not contain someone who is worthy to be an au-
thor, or a person who does not meet the authorship
criterial.
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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.

1. The manuscripts are accepted if has not been
published or submitted for publication elsewhere.

2. 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.

4. 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).

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

6. 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:

1. Authors retain copyright and grant the journal
right of first publication with the work simultane-
ously 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.

2. Authors are able to enter into separate, addi-
tional contractual arrangements for the non-exclu-
sive distribution of the journal's published version of
the work (e.g., post it to an institutional repository or
publish it in a book], with an acknowledgement of its
initial publication in this journal.

3. 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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ISSN: 2311-1631 (Online)
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