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Editor’s Welcome

Dear colleagues!

We are happy to present to you the 25th issue of the International Heart and 

Vascular Disease Journal that contains a leading article as well as original and 

review articles.

The “Leading article” section presents an original study of the association be-

tween polymorphic variant rs2199936 of the ABCG2 gene, total cholesterol, and 

low-density lipoprotein cholesterol levels in patients with coronary heart disease, 

and how different rosuvastatin dosages were used in order to achieve target lipid 

levels. A total of 217 patients were included and followed up for 12 months. The authors established the role of polymorphic 

variant rs2199936 of the ABCG2 gene in the individual drug response to rosuvastatin treatment. It was concluded that genetic 

factors contribute to achieving target lipid levels during low-dose rosuvastatin treatment.

Four articles by Russian authors are published in the “Original articles” section. A simultaneous epidemiological study 

investigated eating attitudes in women aged 25–64 depending on education and marital status. The study identified that 

single, middle-aged, and poorly educated women were at considerably higher risk of having unhealthy eating attitudes. 

These tendencies determine the need of developing prevention programs in high risk groups. The second article presents a 

study that estimates the prognostic value of copeptin levels in comparison with troponin T for assessing the medium-term 

mortality risk in patients with non-ST-segment elevation acute coronary syndrome when measured within the first 3 hours 

from the start of symptoms. The study showed that the plasma copeptin level is a valuable short-term and medium-term pre-

dictor of fatal and non-fatal cardiovascular events. Copeptin levels were found not to depend on gender, age, or severity and 

elevated levels may indicate a higher risk of mortality in patients with non-ST-segment elevation acute coronary syndromes 

within 180 days of the event. The third study assessed the occurrence of cardiovascular disease risk factors and associated 

multimorbidity in healthcare workers of a general city clinical hospital. Among healthcare workers the most common risk 

factors were unhealthy diet, lack of physical activity, and excess weight. Multimorbidity was associated with age and family 

history. The fourth study published in this section investigated the analysis of ventricular extrasystoles (VEs) as a method for 

individualization of VE pharmacotherapy in patients without cardiac structural changes. The authors concluded that when 

choosing antiarrhythmic therapy for VE treatment it is important to consider the duration of QRS in all patients without car-

diac structural changes.

The “Review article” section presents a report on the 25 most important clinical trials presented at the Hot Line sessions 

of the 2019 European Society of Cardiology that took place in Paris, France.

We invite authors to submit original papers, review articles, discussions, and opinions on prevailing issues as well as 

treatment and prevention recommendations.

Rafael G.  Oganov
Editor-in-Chief

President of the "Cardioprogress" Foundation
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Introduction
Nowadays it has been established that pharmacologi-
cal therapy needs personalization due to its unequal 
effectiveness and the possibility of adverse effects in 
different patients [1]. Rosuvastatin has been widely 
used for the management of patients with coronary 
heart disease (CHD) due to its sufficient hypolipidemic 
effect in order to reach modern lipid target levels in 
patients with high cardiovascular risk [2, 3]. However, 
rosuvastatin has individual effect due to genetically 
determined characteristics. Pharmacokinetics of this 
medication is affected by membrane transporter pro-
teins that, along with endogenous substrates trans-
port rosuvastatin. In this regard, ATP-binding mem-
brane transporter of the G2 family that is involved in 
pharmacological effect of rosuvastatin rather than in 
other medication from statin group is very remark-
able [4, 5]. This protein is encoded by the ABCG2 gene 
that has significant polymorphism. Carriage of the 
polymorphic variant rs2199936 of this gene according 
to pharmacogenetic studies is associated with rosu-
vastatin lipid-lowering effect increase compared with 

low-density lipoprotein cholesterol (LDL cholesterol) 
[4, 6, 7]. We performed pharmacogenetic analysis of 
polymorphic variant of indicated gene on the effec-
tiveness of rosuvastatin therapy in order to reach 
target lipid levels among residents of Central Russia, 
and also established the association between medi-
cation dosage needed to achieve target levels and ge-
netic component.

Materials and methods
The study included 217 patients of Slavic origin (self-
identification), residents of Central Russia with CHD: 
with functional classes (FC) II-III of stable angina ac-
cording to Canadian Cardiovascular Society classifi-
cation aged from 40 to 70 years. Patients had dyslipid-
emia, established according to V revision of National 
recommendations for the diagnosis and manage-
ment of lipid metabolism disturbances [8], with total 
cholesterol (TC) level over 4 mmol/l, LDL-cholesterol 
over 1.8 mmol/l. The sample included men (73%) 
and women (during menopause). Average age of pa-
tients at the time of inclusion in the study was 61.0 

Alexey V. Polonikov, M.D., doctor of sciences, professor of the Department of Biology, Medical Genetics and 
Ecology, the director of the National Research Institute of Genetic and Molecular Epidemiology of Kursk State 
Medical University of the Ministry of Healthcare of the Russian Federation, Kursk, Russia.

Objective. To determine the association between polymorphic variant rs2199936 of the ABCG2 gene and levels of 
total cholesterol (TC), low-density lipoprotein cholesterol (LDL cholesterol), its dynamics and rosuvastatin dosage 
in order to achieve target lipid levels in patients with coronary heart disease (CHD).
Materials and methods. The study included 217 patients, residents of Central Russia with СHD, II-III functional 
classes of stable angina aged 40-70 years. Patients received titrated dosages of rosuvastatin from 5 mg / day to 
10-20-40 mg in order to achieve target ТС and LDL cholesterol levels. The duration of follow-up was 12 months. 
The association between rs2199936 carriage and lipid levels was established using linear regression analysis; 
and with rosuvastatin dosage using logistic regression analysis. 
Results. The decrease of TC and LDL cholesterol levels was significant at the end of 1, 6 and 12 months of follow-
up (p <0.0001 for all periods). No genotype associations with initial lipid levels were found. Carriage of variant al-
lele A was associated with more pronounced decrease of TC level according to 1-month follow-up, in both absolute 
values (mmol / l, p = 0.045) and percentage of initial level (p = 0.014). Lipid metabolism targets achievement was 
associated with low rosuvastatin doses (5-10 mg / day), G / A genotype (OR = 0.20 95% CI 0.06-0.62, p = 0.0029) and 
carriage of variant allele A (OR = 0.33 95% CI 0.13-0.82, P = 0.014).
Conclusion. This study established the role of polymorphic variant rs2199936 of the ABCG2 gene in the individual 
drug response to rosuvastatin treatment in patients with coronary heart disease. Thus, genetic factors contribute 
to the ability to achieve lipids target levels during rosuvastatin treatment.
Key words: pharmacogenetics, rosuvastatin, coronary heart disease, cholesterol, ABCG2, polymorphism.

Conflict of Interest: None declared.

Received: 19.12.2019� Accepted: 26.01.2020



5Kononov S. I. et all. Pharmacogenetic analysis of the association between polymorphic variant...

± 7.25 years (M ± standard deviation). The study in-
cluded patients who did not receive statins on regu-
lar basis. According to Helsinki Declaration, patients 
signed informed consent to participate in the study, 
and Regional Ethics Committee at the Kursk State 
Medical University of the Russian Ministry of Health 
approved the study. The exclusion criteria were: in-
dividual intolerance to statins, adverse effects during 
treatment, conditions and risk factors that contribute 
to their development: increased aspartate amino-
transferase and alanine aminotransferase levels over 
three normal limits, alcoholism, hypothyroidism, my-
opathy, as well as the history of this condition, includ-
ing the case of medications adverse effect. Patients 
with chronic kidney disease with creatinine clearance 
less than 60 ml/min, as well as patients with concom-
itant chronic heart failure above IIA class according to 
Vasilenko-Strazhesko classification, were excluded.

All patients had their genotype and lipid profile de-
termined via blood test. All patients received rosuv-
astatin starting from 5 mg per day and started a diet 
with reduction of saturated fats, trans fats and simple 
carbohydrates. After 1 month of treatment, the lipid 
profile was determined. In case required targets of 
TC and LDL-cholesterol were not reached in patients 
with very high cardiovascular risk [8], higher doses 
of statins were prescribed (10–20–40 mg sequentially 
with its increase and control of the lipid profile once 
a month) until targets were achieved. Patients who 
achieved target lipid levels continued to receive ro-
suvastatin in current dosage. Lipids were controlled 
after 6 and 12 months of the therapy. The level of 
TC was determined by direct enzymatic assay using 
“Vitalab Flexor E” automatic analyzer (Netherlands), 
the concentration of LDL cholesterol was calculated 
using the Friedewald formula.

5 ml of venous blood was collected for molecular 
genetic studies (in tubes with 0.5 M EDTA). DNA was 
isolated using standard two-stage phenol-chloroform 
extraction with ethanol precipitation method. Multiplex 
genotyping was performed using MassARRAY 4 genet-
ic analyzer (Agena Bioscience, USA).

Statistical analysis. The normality of the distribu-
tion was assessed using Kolmogorov-Smirnov test, 
the distribution of TC and LDL cholesterol was dif-
ferent from normal, the indicators are presented as 
median (first to third quartiles). The significance of 
changes in lipid concentrations during therapy was 
determined using Wilcoxon signed rank test for paired 
comparisons. Statistical analysis of obtained data 
was performed using Statistica 10.0 software. Fisher 

exact test was used to analyze the frequency distribu-
tion of genotypes and its testing for Hardy-Weinberg 
equilibrium compliance.  DNA samples and pheno-
typic data of 100 patients with CHD from Research 
Institute of Genetic and Molecular Epidemiology of 
the Kursk State Medical University who participated 
in a pharmacogenetic study were used in order to 
assess the association between genotype and lipid 
metabolism and to increase study significance [9]. 
The associations between the polymorphic variant 
rs2199936 of the ABCG2 gene with lipid metabolism 
parameters and its dynamics were established using 
linear regression analysis. The level of statistical sig-
nificance was established using logarithmic transfor-
mation variables. An adjustment for body mass index 
and medication dosage were made. The association 
between genotype and medication dosage was evalu-
ated in 115 patients included in the study using logis-
tic regression analysis adjusted for gender, age, body 
mass index with the calculation of the odds ratio (OR) 
and 95% confidence interval (95% CI). Regression 
analysis was performed using the SNPStats tool 
(https://www.snpstats.net; Spain). A p value less than 
0.05 was considered significant.

Results 
We compared allele frequencies of the studied poly-
morphic variant in the population of Central Russia 
with Europe and East Asia populations due to the 
presence of pharmacogenetic studies of rosuvastatin 
in these populations [6, 10, 11, 12]. Allele frequen-
cies were compared with data obtained in the 1000 
Genomes Project (1000 Genomes Project, Phase 3) 
[13]. The frequency of the minor allele A (MAF) in 
studied population was 0.083 and did not differ signif-
icantly (p = 0.6372) from European population (MAF = 
0.094), but differed (p<0.00001) from East Asian popu-
lation (MAF = 0.6372). The frequencies of genotypes 
of polymorphic variant rs2199936 in studied popula-
tion for did not deviate from Hardy-Weinberg equilib-
rium (p = 0.8030). 

Carriage of the rs2199936 polymorphic variant was 
not associated with initial TC and LDL cholesterol 
levels. The results of the analysis are presented in 
table 1.

The association between studied polymorphic vari-
ant and TC level during rosuvastatin treatment in 
patients with CHD was established during 1-month 
follow-up (Table 2). Thus, carriage of the minor allele 
A was associated with more pronounced hypolipid-
emic effect of rosuvastatin, expressed both in abso-
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lute ​​(mmol / l) and in relative (percentage of initial 
level) values. TC level was not associated with genetic 
component (p = 0.54 and 0.47 for the dynamics in ab-
solute and relative values ​​during 6 months follow-up, 
respectively, p = 0.42 and 0.23, respectively, during 12 
months follow-up).

The analysis of the association between polymor-
phic variant rs2199936 and LDL cholesterol level dur-
ing rosuvastatin treatment showed statistically sig-
nificant association between genotype and LDL cho-
lesterol level in percentage of the initial level (∆, %) 
during 6-months follow-up. The association between 
the effect during other periods of follow-up were not 
statistically significant (p=0.28 and 0.14, respective-
ly, for absolute and relative values during 1-month 
follow-up; p=0.31 and 0.23, respectively, during 12 

months follow-up). Initial levels of TC and LDL cho-
lesterol and its dynamics in patients with CHD during 
rosuvastatin treatment are presented in table 3.

We also estimated the association between the 
polymorphic variant rs2199936 of the ABCG2 gene 
and medication dosage needed to achieve target TC 
and LDL cholesterol levels. Patients were divided 
into 2 groups: with low rosuvastatin dosages (5 and 
10 mg/day, 48%) and with high rosuvastatin dosages 
(20–40 mg/day, 51.3%). Results of the analysis are pre-
sented in table 4. 

Patients with heterozygous variant rs2199936 
(genotype G / A) more often achieved lipid metabolism 
target levels with low dosages of studied medication 
(OR = 0.20 95% CI 0.06-0.62, P = 0.0029 ) Carriage of 
the variant A allele was associated with low dosages 

Table 1. The association between polymorphic variant rs2199936 of the ABCG2 gene and initial TC and LDL cholesterol 
level in patients with CHD

Gene Genotype
The frequency of genotypes TC LDL-cholesterol

n % Me (Q1-Q3) Pcor* Me (Q1-Q3) pcor*

ABCG2

rs2199936

A/A 2 0,9 5,84 (5,18-6,5)
0,43

3,66 (3,1-4,21)
0,16 G/A 32 14,7 5,67 (4,75-6,14) 3.51 (2,73-4,16)

G/G 183 84,3 5,9 (5,28-6,3) 3.95 (3,22-4,49)

*  The level of statistical significance

Table 2. The association between polymorphic variant rs2199936 of the ABCG2 gene and TC and LDL cholesterol levels in 
patients with CHD during rosuvastatin treatment 

Gene
(SNP) Genotype

The frequency of genotypes ∆ TC, 1-month therapy
n % Mmol/l %

Me (Q1-Q3) pcor* Me (Q1-Q3) pcor*

ABCG2

rs2199936

A/A 2 0,9 -2,12 (-2,40... -1,83)
0,045

-36,12 (-36,92... -35,33)
0,014G/A 32 14,7 -1,56 (-2,34...- 0,94) -27,13 (-42,40... -16,67)

G/G 183 84,3 -1,18 (-1,84 ...-0,68) -21,89 (-30,82... -11,86)

*  The level of statistical significance with an adjustment for gender, age, body mass index, TC – total cholesterol in blood plasma,  
LDL-cholesterol – low density lipoprotein cholesterol.

Table 3. Initial TC and LDL-cholesterol levels in patients with CHD and its dynamics after 1, 6 and 12 months 
of rosuvastatin treatment (Me (Q1-Q3))

Parameter Initial level, 
mmol/l

1-month therapy 6-months therapy 12-months therapy
∆*, mmol/l p† ∆*, mmol/l p† ∆*, mmol/l p†

TC 5,28 (4,61-6,03) -1,57 (-2,21...-0,94) <0,0001 -1,92 (-2,56...-1,30) <0,0001 -1,93 (-2,49...-1,38) <0,0001
LDL-cholesterol 3,27 (2,70-4,08) -1,34 (-1,96...-0,85) <0,0001 -1,69 (-2,40...-1,15) <0,0001 -1,62 (-2,29...-1,12) <0,0001

*  The dynamics of the parameter to initial level, 
†  The level of the dynamic’s significance of the parameter to initial level according to Wilcoxon signed rank test for paired comparisons, 
TC – total cholesterol in blood plasma, LDL-cholesterol – low density lipoprotein cholesterol.

Table 4. The frequencies of alleles and genotypes of polymorphic variant rs2199936 of the ABCG2 gene in patients 
with low and high doses of rosuvastatin.

gene (SNP) genotype, allele Low dose, n (%)1 High dose, n (%)1 OR (95 % CI)2 p
ABCG2

G>A

rs2199936

G/G 39 (69,6) 53 (89,8) 1,00
0,0029G/A 16 (28,6) 5 (8,5) 0,20 (0,06-0,62)

A/A 1 (1,8) 1 (1,7) 0,72 (0,03-15,43)
A 18 (16,1) 7 (5,9) 0,33 (0,13-0,82) 0,014

1  Absolute value and % of patients with indicated genotypes / the frequency of variant allele, 
2  Odds ratio (95 % confidence interval) with an adjustment for gender, age, body mass index.
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of rosuvastatin needed to achieve target lipid levels 
(OR = 0.33–95% CI 0.13–0.82, P = 0.014). 

Discussion
ABCG2 (ATP-binding cassette transporter G2) be-
longs to the family of translocation ATP-binding 
proteins and is involved in the transport of both en-
dogenous substances and xenobiotics, including 
medications. ABCG2 is expressed in enterocytes and 
provides active transport of rosuvastatin into the in-
testinal lumen that decreases drug absorption from 
the gastrointestinal tract. The transporter is also 
expressed in hepatocytes, where provides excre-
tion of rosuvastatin in bile [4, 5, 7, 14]. Initially, the 
ABCG2 transporter was known as the breast can-
cer multidrug resistance protein in chemotherapy. 
Later it was established that it is also a hepatic ex-
cretory transporter, and hepatic is responsible for 
the excretion of rosuvastatin [6]. The transporter is 
encoded by the ABCG2 gene that is characterized by 
polymorphic variants that affect transport protein ac-
tivity. Carriage of the rs2231142 variant leads to the 
synthesis of protein with low transport function, and 
enterocytes excrete rosuvastatin slowly, therefore, 
the absorption of rosuvastatin, its bioavailability and 
plasma concentration increases [10]. Carriage of the 
rs2231142 variant is also associated with enhanced 
lipid-lowering effect of rosuvastatin [4], that also oc-
curs in patients with rs2199936 polymorphism geno-
type, that was associated with lipid-lowering effect 
and had the highest level of significance in the ge-
nome-wide association JUPITER study (Justification 
for Use Statins in Primary Prevention: An Intervention 
Trial Evaluating Rosuvastatin). The last single nucleo-
tide polymorphism (SNP) is in linkage disequilibrium 
with rs2231142 according to the HapMap project (r2 
= 0.81 in North and West European population) [6], 
and, therefore, the mechanism of the rs2199936 vari-
ant influence on protein can probably be similar by 
functional effect to rs2231142 variant. In the present 
study, the carriage of rs2199936 was associated with 
lipid-lowering effect of rosuvastatin in patients with 

CHD, while the previous JUPITER study confirmed 
the association of genotype in patients for primary 
prevention. We established significant associations 
of rs2199936 with TC level during 1-month therapy 
with absolute and relative dynamics of this indicator. 
Moreover, in current study, we used an approach that 
is similar to clinical practice. Patients underwent a 
gradual dose titration, that ensured the achievement 
of TC and LDL-cholesterol target levels, after that we 
established contribution of genetic factors into treat-
ment results. Polymorphic variant rs2199936 of the 
ABCG2 gene that was the most significant predictor 
of enhanced hypolipidemic response in the JUPITER 
study, proved its significance in patients with CHD in 
our study.

Conclusion
This pharmacogenetic study established individual 
drug response to rosuvastatin treatment in patients 
with CHD, II-III FC of stable angina. The results of the 
study show the significance of genotyping of polymor-
phic variant rs2199936 of the ABCG2 gene for prog-
nosing the response to hypolipidemic rosuvastatin 
treatment in patients with CHD. 

We have concluded that:
We established the association between lipid-low-

ering effect of rosuvastatin on TC level and carriage 
of the polymorphic variant rs2199936 of the ABCG2 
gene. The presence of the minor allele A in the geno-
type led to hypolipidemic effect increase.

Initial total cholesterol and low-density lipoprotein 
cholesterol levels were independent of the carriage of 
the polymorphic variant rs2199936 of the ABCG2 gene.

The presence of the G / A genotype in the polymor-
phic variant rs2199936, as well as the carriage of the 
variant A allele, was associated with low doses of ro-
suvastatin (5-10 mg / day) needed to achieve target 
levels of total cholesterol and low-density lipoprotein 
cholesterol in patients with coronary heart disease. 

Conflict of interests: None declared.
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Introduction
Many fundamental studies from experimental re-
searches to multifactorial international trials have 
shown the connection between diet and atheroscle-
rosis and coronary artery disease (CAD) incidence 
and mortality rates. It was concluded that changes in 
nutritional composition of food and its amount played 
the key role in the development of cardiovascular 
diseases (CVD) [1]. Numerous epidemiological stud-
ies confirmed the connection between fat intake and 
atherosclerotic disease frequency, blood cholesterol 
levels, CAD incidence and mortality rates.

Epidemiological studies that were carried out 
at the end of the 20th century — ​early 21st century 
showed that social status plays an important role in 
CVD development. According to the large cross-sec-
tional studies, family provides different types of sup-
port, including emotional and economical. Of note is 
that family can have opposite effects on males and 
females. Findings show that women are more af-
fected by the stress from taking care of the family 
compared with stress at work [3]. Education status 
and marital status were found to be associated with 
CAD prevalence and mortality rates. Lower mortality 
rates were identified in women who equally partici-
pated in making decisions and had friendly relation-
ship with their husbands [4]. Family support is con-
sidered an important component of social support, 
as it can help relieve stress and correct behavioral 
risk factors [3, 5, 6]. At the same time, marriage is 
considered to have fewer positive effects on women 
compared with men as they have different family 
roles. The lowest prevalence of arterial hyperten-
sion is identified in women who have never been 
married. The lowest prevalence of excess weight is 
also reported in single women [7, 8].

Prospective studies have confirmed the associa-
tion between somatic, behavioral risk factors, such 
as irrational diet, and social status. Inverse associa-
tion between social status and mortality was shown 
for more economically developed counties [4, 9, 10]. 
Siberian population studies showed that women 
had more responsible attitude towards their health. 
Nevertheless, cardiovascular death relative risk (RR) 
tended to be higher in married women compared with 
single ones. RR was significantly higher in less edu-
cated women [13, 14].

Therefore, it is important to study behavioral risk 
factors in women of different social statuses in order 
to develop prevention programs focused on various 
social classes in open populations [13, 14].

Objective
The aim of this study was to investigate eating attitude 
in women aged 25–64 years in an open urban popula-
tion depending on education and marital status.

Materials and methods
We conducted a cross-sectional epidemiological 
study that involved women from Tyumen central ad-
ministrative district. A representative sample was 
formed using the random number generation method 
from the electoral lists of Tyumen city and included 
1000 women aged 25–64 years (250 people for every 
decade of life 25–34, 35–44, 45–54, 55–64 years). The 
response rate was 70.3 %. Eating attitude was de-
termined using the WHO questionnaire "Knowledge 
and Attitude towards Health" [9]. Marital status was 
determined by two parameters: presence or absence 
of a life partner. Education level was determined by 
three parameters: primary, secondary or higher edu-
cation.

The study was conducted in accordance with the 
principles laid down in the Declaration of Helsinki. 
Study protocol was approved by local ethical commit-
tee. Written informed consent was obtained from all 
participants prior to being enrolled.

Statistical analysis was completed using the 
IBM  SPSS Statistics 21.0 software. Age adjustment 
was performed by direct standardization based on 
the age structure of women in the Russian Federation 
aged 25–64 years. We compared different age groups 
with age-adjusted values, and values between differ-
ent social status groups. In order to assess statistical 
significance of the differences we used Pearson’s chi-
squared test (χ2). A p-value less than 0.05 was consid-
ered statistically significant.

Results
About 40 % of working age women in an open urban 
population followed specific diets only occasionally 
and 25 % of women believed that having a healthy diet 
was important but kept eating irrationally; 12.3 % of 
women failed healthier diets, 17.6 % refused to ac-
knowledge that eating healthier was necessary and 
only 8.6 % of Tyumen women decided to change their 
diets in order to be healthier and currently stick to 
rational diet. In different age groups there was no 
statistically significant difference in negative attitude 
towards healthy diet, unsuccessful or irregular at-
tempts to follow a specific diet, as well as inability to 
follow a healthy diet despite acknowledging its im-
portance. We identified statistically significant rising 
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tendency to change diet in order to stay healthy in the 
younger age group (25–34 years). More people in their 
20s had healthier eating habits compared with the 
whole population (14.8 % — ​6.5 %, p  <  0.05), as well as 
with people aged 35–44 ears (14.8 % — ​7.1 %, p  <  0.05) 
and with people aged 45–54 years (14.8 % — ​7.1 %, 
p  <  0.05). (Table 1)

In groups with different education level statistically 
significant difference was identified only between the 
participants with primary and higher education. More 
women with primary education tended to refuse to 
follow a healthy diet compared with those who had 
completed secondary (50.0 % — ​16.1 %, p  <  0.05) and 
higher (50.0 % — ​17.6 %, p  <  0.05) education. Women 
who had completed only primary education were 
not ready to change their eating habits in order to 
improve their health compared with those who had 
completed secondary and higher education (5.9 % — ​
10.4 %, p  <  0.05). (Figure 1)

There was no statistically significant difference 
in negative attitude towards improving eating hab-
its between groups with different marital status as 
well as between those who were ready to change 
their diet or followed a new diet inconsistently. We 

identified statistically significant rising tendency of 
the questionnaire answers from women who had 
a life partner to show that they had made unsuc-
cessful attempts to follow a healthier diet (5.9 % — ​
10.4 %, p  <  0.05) or had successfully changed their 
diet in order to be healthy ((9.3 % — ​6.1 %, p  <  0.05). 
(Figure 2)

Discussion
Our study shows that in an open Tyumen population 
aged 25–64 years 60 % of women, mostly in their 20s, 
made attempts to change their diet.

Table 1. Eating attitude in women aged 25–64 years of an open Tyumen population

Question/ Attitude
25–34 35–44 45–54 55–64 Age-adjusted value

n  =  122 % n  =  210 % n  =  156 % n  =  215 %
Have you tried to change your eating habits?

1. �I do not need to follow a specific diet 18 14,8 34 16,2 26 16,7 44 20,5 17,6
2. �I need to follow a healthier diet but 

I do not do it 31 25,4 47 22,4 43 27,6 48 22,3 25,0

3. �I failed to follow a healthier diet 10 8,2 27 12,9 21 13,5 25 11,6 12,3
4. �I follow a healthier diet 

inconsistently 45 36,9 88 41,9 55 35,3 84 39,1 39,8

5. �I have successfully changed my 
eating habits in order to stay 
healthy

18 14,8 15 *7,1 11 *7,1 14 *6,5 8,6

Note: * — ​statistically significant differences between the younger age group (25–34 years) and other age groups, p <0,05; n — number of 
people questioned

Figure 1. Eating attitude and marital status in women aged 25-64 
years in an open Tyumen population

Figure 2. Eating attitude and education level in women aged 25-64 years in an open Tyumen population
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Taking into account the results of our previous 
studies we can conclude that for most Tyumen wom-
en fats were the main source of energy and made 
up 39.3 % of daily calorie intake. The participants 
consumed mostly saturated fatty acids (SFAs) and 
monounsaturated fatty acids (MUFAs), and polyun-
saturated fatty acids (PUFAs) made up the minority 
of fats in their diet [16]. According to the WHO recom-
mendations adults should get only up to 30 % of total 
calories from fats. Most authors also suggest that 
fats should make up no more than 30 % of the daily 
calorie intake and SFAs should make up no more than 
10 % (13.5 % in Tyumen population) [1].

The previous findings show that compared with 
other age groups younger women consumed the low-
est amounts of fats. It could be explained not only by 
SFAs but also by UFAs consumption that was the low-
est in this age group (14.2  ±  1.1 g). Dairy products, veg-
etable oil and animal fat were the main source of fats 
in younger women. The minimal amount of fats was 
consumed from seafood. According to the previous 
studies there was a lack of vitamins and some miner-
als in Tyumen population in general and especially in 
younger women. In this group there was a deficit of all 
studied parameters of daily ration, except phosphorus 
and copper. This puts the younger women at a greater 
risk of CVD  and other non-concomitant chronic dis-
eases [16]. These results are consistent with the pres-
ent study findings that younger women tend to follow 
a healthy diet and have rational eating habits.

In order to develop an approach to active preven-
tion it is important to study population awareness 
of the leading CVD risk factors and attitude towards 
CVD  prevention [12]. The highest awareness of 
CVD risk factors in Tyumen population was identified 
in those who had completed higher education regard-
less of its type. These findings are consistent with 
other studies [8]. Findings from the previous study 
carried out on Tyumen population showed the high-
est awareness of risk factors in married individuals 
and in widows, the lowest — ​in divorced. Single indi-
viduals were moderately aware of CVD  risk factors. 
These findings can be explained by the fact that to-
day people get most information from TV and those 
who live with their families have more opportunity to 
spare some time for television. Married people also 
prioritize health of their families and therefore are 
more interested in disease prevention [5].

Conclusion
According to the present study young women who had 
completed higher education and those who had a life 
partner tended to follow healthier diet.

The tendencies that we identified in an open urban 
Siberian population determine the need to introduce 
healthy eating habits to high risk groups such as sin-
gle poorly educated middle-aged women.

Conflict of interests: None declared.
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Summary. The study estimates prognostic value of copeptin level in assessing medium-term mortality risk in 
patients with non-ST-segment elevation acute coronary syndromes (NSTE ACSs) measured during first 3 hours 
from pain syndrome manifestation compared with troponin T.
The study included 128 patients (52 patients with non-ST-elevation myocardial infarction (NSTEMI), 58 with un-
stable angina (UA), 18 with unconfirmed coronary event), who were selected using inclusion and exclusion criteria 
and voluntarily signed written informed consent in order to participate in the study. All patients underwent diag-
nostic examinations, laboratory tests, including the determination of quantitative troponin T level and quantitative 
human peptide copeptin level. The use of extended set of predictors including copeptin increases the accuracy of 
short-term and medium-term prognosis of fatal and non-fatal cardiovascular events up to almost 100 %. At the 
same time, it does not depend on gender, age and condition severity and can indicate mortality in patients with 
NSTE ACSs up to 180 days of follow-up.
Key words: copeptin, non-ST-segment elevation acute coronary syndrome, acute myocardial infarction, mortality, 
troponin T.



15Zhukova A. V. et all. Copeptin for risk stratification and medium-term mortality prediction...

According to a large number of epidemiological 
studies, coronary heart disease (CHD) is one of the 
leading causes of morbidity, mortality and disabil-
ity in adult population [1, 2]. One of the most severe 
manifestations of CHD include myocardial infarction 
(MI) and unstable angina (UA) — ​the most common 
mortality causes in patients with CHD. Over the last 
years, the concept of acute coronary syndrome (ACS) 
has been developed in order to unify medical and di-
agnostic measures at the stage when an accurate di-
agnosis cannot be established [3,  4].

According to WHO, ACS can be defined as any 
group of clinical signs and symptoms that make 
it possible to suspect acute myocardial infarction 
(AMI) or unstable angina (UA) and includes MI with 
ST segment elevation, MI  without ST segment el-
evation, and MI  diagnosed by changes in enzymes 
level, by the presence of biomarkers and late ECG 
signs [2, 5]. Among patients with acute coronary 
syndrome without ST segment elevation, it is impor-
tant to identify groups of patients with myocardial 
necrosis who have increased risk of complications 
and death. This group of patients need the most ag-
gressive management strategy including percuta-
neous coronary intervention (PCI) or coronary artery 
bypass grafting (CABG). Biomarkers play an impor-
tant role in diagnosing and predicting the risks of 
adverse events in patients with non-ST-segment el-
evation  acute coronary syndromes (NSTE ACSs) 
and affect diagnostic and therapeutic management 
strategies. The method of troponin T and I  levels 
determination currently has the highest sensitivity 
and specificity. An increase of troponin level is de-
fined as the value exceeding the 99th percentile of 
the normal population-based reference range, how-
ever, its use is limited by relatively late increase in 
blood after MI  onset (3–6 hours after the onset of 
necrosis), as well as possible increase that not as-
sociated with myocardial ischemia, for example, in 
sepsis, pulmonary embolism, subarachnoid hemor-
rhage, severe cardiac and renal failure [2,  6]. In this 
regard, it is necessary to search for new biomarkers 
in order to optimize treatment strategies. For ex-
ample, Copeptin is 39-amino acid glycopeptide acid 
that is the C-terminal part of pro-vasopressin. It is 
secreted by the posterior pituitary gland along with 

vasopressin and reflects the amount of vasopressin 
involved in biochemical processes.

Endogenous stress leads to antidiuretic hormone 
(ADH) activation and release of copeptin, independent 
of cardiomyocyte necrosis [7,  8]. S. Neuhold and M. 
Huelsmann (2008) [9] demonstrated in their study 
that copeptin is more valuable prognostic factor com-
pared with brain natriuretic peptide (BNP) in predict-
ing mortality risk in patients with II –III  NYHA func-
tional class of heart failure (HF). Large multicenter 
randomized study that included 1273 patients with HF 
showed that the level of copeptin is an independent 
outcome prognostic factor with 3.9 years median of 
follow-up [4]. Copeptin level in patients with HF inde-
pendently or in combination with a wide range of bio-
markers [10], including BNP and troponins, can sig-
nificantly contribute to outcomes prediction [11, 12].

Materials and methods
The study included 128 patients who were admitted 
to the hospital with NSTE ACSs in the first 3 hours 
after pain onset, with CHD development risk factors 
and signed written informed consent to participate 
in the study. They were divided into 3 groups during 
the study depending on the ACS: group 1 — ​with the 
development of acute myocardial infarction, group 
2 — ​with unstable angina, group 3 — ​with excluded 
coronary pathology. Groups did not differ signifi-
cantly by age (p> 0.05); the average age of the sample 
was 64.4  ±  10.8. The distribution by gender between 
groups was approximately the same: 42.3 % of wom-
en in the 1st group, 51.7 % — ​in the second group and 
33.3 % — ​in the third, the results between women 
and men did not differ significantly (p  >  0.05). All the 
groups were examined according to guidelines with 
the determination of copeptin and troponin T levels 
at the time of admission and repeated troponin T de-
termination after 12–72 hours in cases of negative or 
uncertain results. Diagnostic TnT Test Kit was used 
to identify cardiac troponin, intended for use with the 
RADIOMETR AQT90 FLEX analyzer. The study of blood 
plasma samples for copeptin was performed using 
a set of reagents manufactured by Phoenix pharma-
ceuticals according to the manufacturer’s instruc-
tions and protocol using a competitive enzyme-linked 
immunosorbent assay.
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Statistical analysis
Statistical analysis was done using SPSS STATISTIKA 
10 program, version 10/11. Quantitative variables 
were expressed as mean (standard deviation) or me-
dian, depending on the type of distribution, qualita-
tive variables — ​as frequencies, absolute and relative. 
The significance of differences between two indepen-
dent samples was estimated using Mann-Whitney 
test and Student’s t-test. Two independent samples 
with qualitative characteristics were compared using 
chi-square test. The analysis of the relationship be-
tween characters was done using contingency tables, 
chi-square test and correlation regression analysis. 
The correlation between copeptin and nonparamet-
ric variables was evaluated using Spearman’s rank 
correlation. The survival function analysis was car-
ried out using the Kaplan-Meyer method. Sensitivity, 
specificity, positive prognostic and negative values ​​
were evaluated by analyzing the area under the curve 
receiver operating characteristics curve (AUC ROC); 
the cut-off point of copeptin effectiveness in predict-
ing the risk of HF was determined using AUC  ROC. 
P-value  less than  0.05  was considered statistical-
ly significant.

Results
The risks of repeated acute cardiovascular compli-
cations development and mortality were assessed 
during the stay (short-term prognosis) and long-
term follow-up (medium-term prognosis, observa-
tion period 180 days). Examined patients with NSTE 
ACSs had copeptin level rise > 2.95 ng / ml during 
the stay that was associated with significant mor-
tality and repeated acute cardiovascular events 
risk increase RR 96.86 [13.60; 689.68 p <0.00001], 
with a positive prognostic value of 100.00 % (95 % 
CI 75.75 %  —100.00 %).

Significant level of hospital mortality was observed 
in group 1 (p <0.0001), groups 2 and 3 had no fatal 
outcomes (Figure 1). The level of copeptin directly 
correlated with the development of repeated acute 
coronary events during short- and medium-term 
follow-up (rs = + 1, p <0.0001) and with hospital mor-
tality (rs = + 0.7, p <0.0001). 12 patients (23.1 %) from 
group1 died, 6 of them were diagnosed with repeated 
myocardial infarction, 5 patients with acute left ven-
tricular failure and 1 patient developed cardiogenic 
shock. All deceased patients had significant copeptin 
level increase compared with other patients from 
group 1. Average copeptin level was 5.1  ±  2.28 ng / ml 
(median 4.12; 2.91–9.24).

General survival rate was 90.6 % (116 people) after 
the hospital stay. During the long-term observation 
period the number of endpoints (death, the devel-
opment of repeated acute cardiovascular complica-
tions) was 31 % (36 people). By the end of 180 days 
follow-up, total mortality rate was 6.9 % (8 people). 
The analysis of mortality showed that 6 participants 
had repeated AMI  with the development of severe 
heart failure, another 2 patients died from acute left 
ventricular failure. Mortality rate was equal in the 1st 
(4 people) and 2nd group (4 people), while there were 
no deaths 3rd (Figure 2).

Long-term survival analysis showed statistically 
significant differences between survival curves of the 
groups (p <0.00022). When comparing the risks of 
nosocomial and 6-month mortality in patients includ-
ed in the study, only the difference between the risk 
of nosocomial mortality was statistically significant. 
Using the Gehan’s criterion we revealed significant 
differences between groups 1 and 2 (p <0,00063) and 
groups 1 and 3 (p <0,00858). There were no statisti-

Figure 1. Inpatient Survival Analysis

Figure 2. Long-term follow-up survival curves
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cally significant differences between groups 2 and 3 
(p> 0.05), (Figure 3).

Multivariate analysis (logistic regression) showed 
that copeptin during the first 3 hours after pain on-
set — ​the odds ratio (OR) — ​5.27 [1.13–2.46], was 
stronger independent predictor of primary end-
points achievement during the admission period af-
ter MI compared with troponin T, OR 1.02 [0.99; 1.04], 
(Figure 4).

Positive predictive value of troponin T, as predictor 
of hospital mortality and recurrent MI, significantly 
increased after 12–72 hours, OR 4.93, and the cut-
off point of troponin T> 147.5 ng / l, determined using 
ROC analysis, increased the risk of hospital mortal-
ity by almost 18 times (RR 17.8 [2.38–131, p <0.0001]) 
with sensitivity 24 % (95 % CI  14.3–37.4), specificity 
100 % (95 % CI 95–100), a positive predictive value of 
100 % (95 % CI  75.8–100) and an accuracy of 69.4 % 
(95 % CI 59–78.1), (Figure 5)

Areas under receiver operating characteristics 
curves (AUC ROC) after first 3 hours from pain syn-
drome manifestation were: 0,99 for copeptin (95 % 
CI 0,99–1,0) and 0,67 (95 % CI 0,5–0,83) for troponin 

T, respectively (Figure 6, 7). The combination of co-
peptin and troponin T as recurrent MI and acute car-
diovascular complications predictors during first 3 
hours after pain syndrome manifestation (the dynam-
ics during 12–72 hours) increased receiver operating 
characteristics curves to 0,9 (95 % CI 0,81).

The analysis of copeptin possibilities in order to 
predict the risk of recurrent AMI during 7-day follow-
up showed that patients with significantly high co-
peptin level (median — ​4,12 ng/ml, 2,91–9,24) had in-
creased risk of recurrent MI (р  <  0,01), when patients 

Figure 3. Survival curves during total follow-up (180 days)

Figure 4. The association between the level of copeptin (ng/ml) 
and troponin T (ng/l) and mortality, mean values

Figure 5. ROC-curve of troponin T level after 12–72 hours ng/l

Figure 6. ROC-curve of copeptin level first 3 hours from pain 
syndrome manifestation
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without recurrent MI during 7-day follow-up had sig-
nificantly lower copeptin level.

According to ROC-curve analysis, copeptin level 
>2,95 was an independent predictor of AMI, recurrent 
acute cardiovascular complications and mortality. 
Therefore, it is possible to use it as predictive marker 
of acute coronary event during 7-day follow-up after 
AMI  with 85,7 % sensitivity (95 % CI  60,06–95,9) and 
100 % specificity (95 % CI 96,74–100,00). High sensi-
tivity and specificity of this investigation can be ex-
plained by small sample of respondents.

In order to predict mortality, several models of bi-
nary logistic regression and algorithms for obtained 
results processing were developed, coefficients for 
copeptin were calculated, that are necessary for cal-
culating and interpretation of the parameters.

According to the results of logistic regression 
analysis, copeptin level determined during the first 3 
hours after pain syndrome manifestation, p  ≤  0.00 001, 
was more significant compared with troponin T deter-
mined during the same time period for the calcula-
tion of mortality risk (table 1).

Event (mortality) possibility was calculated using 
the formula

p = 
1

1 + e-z

Where z= b1*X1  +  b2Х2+...+ bnXn+ a,
X1 — ​values of independent variables
b1 — coefficients that are calculated using binary 

logistic regression
a — ​constant value
In the classification table calculated using binary 

logistic regression the parameters of group member-
ship (1  =  sick, 0  =  healthy) are opposed to predicted (p) 
parameters using calculated model. Negative prog-
nosis group membership was р  >  0,5, positive progno-
sis group membership — ​р  <  0,5.

Developed during the investigation binary logistic 
regression method can be used in clinical practice for 
mortality prediction using copeptin and troponin lev-
els estimated at the time of admission.

Conclusion
The results of current study showed that plasma co-
peptin level is valuable mortality risk and recurrent 
acute cardiovascular complications predictor in pa-
tients with NSTE ACSs. The use of extended set of 
predictors including copeptin increases the accuracy 
of short-term and long-term prognosis of fatal and 
non-fatal cardiovascular events up to almost 100 %. 
At the same time, it is gender, age and condition se-

Figure 7. ROC-curve of troponin T (ng/l) level first 3 hours from 
pain syndrome manifestation

Table 1. Multivariable model of factors analysis that affect mortality in patients included into the study

Constant B0 Troponin Т 0–3 hours ng/l Copeptin at admission 0–3 hours 
ng/ml

Coefficient estimation - 5,723 252 0,11 580 045 1,661931E  +  00
Coefficient standard error 1,137 556 0,01 380 812 3,854260E-01
t (121) Student’s t-test - 5,031 182 1,844 287 4,311931E  +  00
p-value 0,000 001 714 155 0,0547 633 3,320181E-05
- 95 %CL - 7,975 345 0,01 153 637 8,988780E-01
+95 %CL - 3,471 159 0,04 313 727 2,424983E  +  00
χ2 Wald test 25,31 279 1,309 392 1,859275E  +  01
p-value 0,000 000 490 102 0,06 525 132 1,623186E-05
Odds ratio (units of measure) 0,003 269 062 1,015 926 5,269474E  +  00
- 95 %CL 0,0003 438 363 0,9885 299 2,456845E  +  00
+95 %CL 0,03 108 097 1,044 081 1,130204E  +  01
Odds ratio (range) 5,254 304 3,760968E  +  06
- 95 %CL 0,9978 044 3,600323E  +  03
+95 %CL 92,7042 3,928781E  +  09
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verity independent mortality indicator. Obtained co-
peptin values, as well as the calculated coefficients 
using binary logistic regression method, can be used 
to stratify patients into groups with low, intermediate 
and high risk. Methods developed during the study for 
predicting mortality and recurrent acute cardiovascu-
lar complications risks are approximate and require 

validation using larger group of patients, with the 
inclusion of obtained logistic regression parameters 
into the GRACE stratification scale for greater reli-
ability.

Conflict of interests: None declared.
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Objective. To assess the occurrence of risk factors (RF) and associated multimorbidity in healthcare workers of a 
general city clinical hospital (CCH).
Methods. 208 healthcare workers (61 men and 147 women) and 127 non-medical professionals (61 men and 147 
women, the control group) who underwent medical examination in the outpatient department of the hospital were 
included. The age of health workers was 45.9  ±  16.3 years, non-medical professionals — ​45.9  ±  16.3 years. We per-
formed physical examinations, assessed patient histories, risk factors and associated pathologies. Multimorbidity 
was considered if a patient had at least two of the following: arterial hypertension, diabetes, coronary artery 
disease, asthma or cancer.
Results. Among healthcare workers, the most common risk factors were unhealthy diet (55.8 %), lack of physical 
activity (47.2 %), and excess weight. Among non-medical professions — excess weight (77.8 %), unhealthy diet 
(53.6 %), and low physical activity (31.7 %). Multimorbidity was associated with age (OR 1.05, 95 % CI; 1.02–1.08; 
p  =  0.002), work in the internal medicine department (OR 11.8, 95 % CI; 3.1–45.0; p <0.001), family history (OR 3.54, 
95 % CI; 1.55–82; p  =  0.003). The cutoff for increased risk of multimorbidity in healthcare workers was age 48.5 
(sensitivity 66 %, specificity 66 %).
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Conclusion. Prompt detection of co-existent diseases and early detection of behavioral risk factors during the 
routine examinations of medical workers can reduce the likelihood of multimorbidity, especially in patients under 
48.5 years.
Keywords: healthcare workers, chronic non-communicable diseases, multimorbidity, risk factor, health.
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Introduction
Recently there has been a rise in the number of indi-
viduals with co-existent comorbid chronic diseases, 
that have negative effects on clinical status, quality 
of life, ability to work and prognosis of these patients. 
Therefore, it is necessary to detect these diseases 
early in order to prevent their further development 
[1, 2]. Multimorbidity is considered in individuals who 
have at least two chronic diseases that negatively af-
fect their functional status and quality of life and in-
crease the disability rate in the population [3].

High relevance of this problem determines the 
need of new approaches to early detection of co-exis-
tent diseases and their risk factors [4]. Elderly popu-
lation growth leads to the rising need for healthcare 
and, therefore, increases the load on the national 
healthcare systems. Hence, the provision of medical 
services and information about the main risk factors 
along with prevention of chronic diseases develop-
ment and progression are important problems in the 
healthcare of medical workers [5].

The aim of this study is to assess the prevalence of 
risk factors and multimorbidity in healthcare workers 
of a general city clinical hospital (CCH).

Materials and methods
The open-label, simultaneous, comparative non-ran-
domized study included 208 healthcare workers of a 
general CCH (61 men and 147 women) who were en-
rolled from January 2019 — ​June 2019. Of these, 82 
(39.2 %) had completed higher education (physicians) 
and 126 (60.8 %) — ​secondary specialized education 
(nursing staff).

The control group included 127 non-medical pro-
fessionals (61 men and 147 women) who underwent 
annual check-up in the outpatient department of CCH 
№  13 in 2019. Of these, 65 (51.2 %) had completed 
higher education and 62 (48.8 %) — ​secondary spe-
cialized education.

We performed physical examinations, assessed 
patient histories, risk factors and associated patholo-
gies in both groups.

We considered patients as: having hypertension 
if blood pressure exceeded 140/90 mmHg [6]; being  
regular smokers if they smoked at least 1 cigarette 
per day or quit smoking less than a year ago; having 
unhealthy diet if they consumed less than 300 grams 
of fruits and vegetables or added extra salt after 
cooking [7]; having low physical activity if they exer-
cised less than 150 minutes per week or for 75 min-
utes per week (15 minutes for 5 days per week) [8]. 
We used the Quetelet formula to calculate the body 
mass index (BMI (kg/m2) = weight (kg)/ height (m) 2). 
Those with BMI<25 kg/m2 were considered to be in 
the healthy weight range, with BMI ≥30 kg/m2 were 
considered to be obese, and with BMI between 25 kg/
m2 and 30 kg/m2 were considered to be over- weight 
[9].

We confirmed the diagnosis of coronary artery dis-
ease (CAD) in patients with typical clinical manifesta-
tions, history of previous myocardial infarction (MI), 
or positive functional tests results [10].

We confirmed the diagnosis of diabetes mellitus 
based on specific clinical findings and history, labo-
ratory tests results, and endocrinologist reports ac-
cording to the current guidelines [11]. We considered 
patients as having multimorbidity if they had at least 
two of the following: arterial hypertension, diabetes, 
CAD, asthma or cancer. 

Written informed consent was obtained from all 
participants prior to being enrolled. Study protocol 
was approved by Pirogov Russian National Research 
Medical University Ethical Committee (protocol 
№ 178, 22nd of October 2018).

Statistical analysis was completed using the 
StatPlus: mac version 6 (AnalystSoft Inc, USA),), 
SPSS Statistics version 20.0 (IBM, USA) statistics 
software. The results are presented as a mean and 
standard deviation. We used Mann-Whitney U test to 
compare quantitative variables and for the compari-
son of qualitative variables we used Pearson’s chi-
squared test (χ2) with Yates correction and Fisher’s 
exact test. The associations between variables were 
evaluated with Pearson’s correlation coefficient (r) 
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when the compared samples were normally distrib-
uted; Spearman’s correlation coefficient was used 
for comparison of small or non-normally distributed 
samples. To rate the effect of a risk factor we used 
logistic regression analysis with odds ratio (OR) and 
95 % confidence interval (CI). A two-tailed p-value 
less than 0.05 was considered statistically signifi-
cant.

Results
Among the healthcare workers aged 20–85 years 
(45.9  ±  16.3), 61 were men aged 22–85 years 
(39.7  ±  17.6) and 147 were women aged 20–85 years 
(48.4  ±  15.1), p  <  0.001. Of those, physicians were at the 
age of 26–70 years (36.7  ±  12.3) and nursing staff at 
the age of 20–85 years (51.8  ±  15.9), p  <  0.001.

Among the healthcare workers who had completed 
higher education 38 (46.3 %) were men aged 22–63 
years (36.3  ±  7.1) and 44 were women (53.7 %) aged 
26–70 years (44  ±  10.9), p  =  0.435. Among healthcare 
workers who had completed secondary specialized 
education 23 (18.2 %) were men aged 20–85 years 
(59.1  ±  11.6) and 103 (81.8 %) were women aged 22–85 
years (50.1± 12.7), p  <  0.001.

Our study involved 47 (22.6 %) healthcare workers 
from the internal medicine department (26 (55.3 %) 
physicians and 21 (44.7 %) nurses); 48 (23 %) from the 
department of surgery (13 (27 %) physicians and 35 
(73 %) nurses); 7 (3.3 %) from the department of gy-
necology (2 (28.5 %) physicians and 5 (71.5 %) nurses; 
15 (7.3 %) from the intensive care unit (8 (53.3 %) phy-
sicians, 7 (46.7 %) nurses); 29 (13.9 %) form the func-
tional diagnostics department (11 (37.9 %) physicians, 
18 (62.1 %) nurses); 28 (13.5 %) for the department of 
traumatology (10 (35.7 %) physicians and 18 (64.3 %) 
nurses); 10 (4.9 %) form the department of neurology 
(3 (30 %) physicians and 7 (70 %) nurses); 24 (11.5 %) 
from the department of cardiology (9 (37.5 %) physi-
cians and 15 (62.5 %) nurses).

Among the healthcare workers, 78 (37.5 %) worked 
24-hour shifts, and 130 (62.5 %) worked only day 
shifts. Healthcare workers had 2–18 (9.4  ±  4.9) years 
of seniority: men had 8.3  ±  5.2 years and women had 
9.8  ±  4.7, р  =  0.040.

Age, gender, hemodynamic parameters and 
BMI  were similar in healthcare workers and in the 
control group participants (Table 1).

Risk factors in healthcare professionals and non-
medical professionals are shown in Figure 1.

The prevalence of arterial hypertension was higher 
in the control group compared with the healthcare 

professionals group, although we have identified 
no statistically significant difference between the 
two groups (p  =  0.055). In the healthcare profession-
als group 105 (50.4 %) had never smoked compared 
with 70 (55.2 %) in the control group, p  =  0.477. Among 
healthcare professionals 98 (47.1 % Table) consumed 
more than 200 ml of wine once a week compared with 
70 (55.1 %) in the control group.

Obesity was more prevalent in the healthcare pro-
fessionals group (23.6 %) compared with the control 
group (7.9 %). At the same time, more participants 
from the control group were excess weight compared 
with healthcare professionals.

Both groups had unhealthy diet: 92 (44.2 %) health-
care workers consumed less than 300 grams of fruits 
and vegetables compared with 59 (46.4 %) in the con-
trol group; 68 (32.7 %) healthcare workers added ex-
tra salt after cooking compared with 47 (37 %) in the 
control group. Healthcare professionals exercised 
less compared to the control group.

The prevalence of multimorbidity was similar in 
healthcare professionals and in the control group 
(Figure 2). Among healthcare professionals 44 
(74.6 %) physicians and 15 (25.4 %) nurses had non-
communicable chronic diseases, p  <  0.001; 20 (33.9 %) 
men and 39 (66.1 %) women. In the control group 8 
(20.5 %) men and 31 (79.5 %) women had multimor-
bidity (Figure 3).

Characteristics of healthcare workers are shown in 
Table 2.

Table 1. Characteristics of the healthcare workers group 
and the control group

Variable
Healthcare 

workers
n  =  208

Controls
n  =  127 р

Age, years** 45.9  ±  16.3 49.2 ±12.9 0.050
Male sex, n (%)* 61 (29.3) 34 (26.8) 0.706
Family, n (%)* 89 (42.7) 64 (50.4) 0.176
Smoking cessation, n (%)* 29 (13.9) 28 (22) 0.078
Registered with a clinic, n 
(%)* 39 (18.7 %) 59 (46.4) <0.001

Regular doctor visits, n (%)* 150 (72.1) 45 (35.4) <0.001
SBP, mm Hg** 122.7  ±  12.1 121.7  ±  11.4 0.457
DBP, mm Hg ** 77.9  ±  8.7 77.8  ±  8.6 0.932
HR, beats per minute** 72.9  ±  5.8 73.2  ±  10.0 0.763
BMI, kg/m2** 26.8  ±  4.9 27.2  ±  2.4 0.462
Excess weight, n (%)* 80 (38.5) 99 (77.8) <0.001
Obesity, n (%)* 49 (23.6) 10 (7.9) <0.001
Arterial hypertension, n (%)* 16 (7.7) 19 (14.9) 0.055
Family history of CVD, n (%)* 84 (40.4) 58 (45.7) 0.404

Сomment: Here and elsewhere: SBP — ​systolic blood pressure, 
DBP — ​diastolic blood pressure; HR — ​heart rate; CVD — ​
cardiovascular diseases. Data are: *-absolute number of patients, 
** — ​М  ±  SD; p — ​statistically significant difference between the two 
groups.
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Older healthcare workers and those who had lower 
seniority tended to have more comorbid diseases. 
Hemodynamic parameters and BMI were comparable 
in both groups of healthcare professionals. We pres-
ent the characteristics of healthcare workers and 
non-medical professionals in Table 3.

Age, BMI, blood pressure level and heart rate were 
similar in healthcare workers and non-medical pro-
fessionals.

We found positive correlation between the age 
(p  <  0.001, r  =  0.25), work in the internal medicine 
department (p  <  0.001, r  =  0.35), and family history of 
premature cardiovascular disease (CVD) (p  <  0.001, 
r  =  0.24) of healthcare workers and multimorbidity. We 
also found negative correlation between active living 
and multimorbidity (p  <  0.026, r=-0.15).

Multimorbidity was associated with age (OR 1.05; 
95 CI 1.02–1.08; p  =  0.002), work in the internal medi-
cine department (OR 11.8; 95 % CI 3.1–45.0, p  <  0.001), 
family history of premature CVD  (OR 3.54; 95 % 
CI 1.55–8.2; p  =  0.003).

Figure 1. Risk factors in healthcare workers and non-medical professionals; p — ​statistically significant difference between the two groups:  
*    -p  =  0.005, **  -p  =  0.001; ***-p  =  0.002.

Figure 2. �Multimorbidity in healthcare workers (physicians and 
nursing staff) and non-medical professionals:  
*-p  =  0.009 (statistically significant differences between 
the two groups).

Figure 3. Prevalence of at least two chronic diseases in 
healthcare workers and non-medical professionals depending on 

gender.

Table 2. Characteristics of healthcare workers with 
and without multimorbidity

Value
Multimorbidity

Yes (n  =  59) No (n  =  149) P
Age, years 52.2  ±  17.5 43.1  ±  14.9 <0.001
Seniority, years 7.1  ±  3.9 10.3  ±  4.9 <0.001
BMI, kg/m2 27.4  ±  3.95 26.6  ±  5.3 0.298
SBP, mm Hg 124.9  ±  11.8 121.8  ±  12.1 0.091
DBP, mm Hg. 79.3  ±  8.1 77.36  ±  8.9 0.143
HR, beats per minute 72.3  ±  6.8 73.2  ±  5.4 0.334

Comment: Data are М  ±  SD; p — ​statistically significant difference 
between the two groups.
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The cut-off for point increased risk of multimor-
bidity in the healthcare workers was age 48.5 (sensi-
tivity 66 %, specificity 66 %). Area under the curve was 
0.662  ±  0.045, р  =  0.001, 95 % CI 0.57–0.75 (Figure 4).

Discussion
World population ageing and rising life expectancy 
are accompanied by the increasing number of people 
who have risk factors such as high blood pressure 
(19 % of all mortality), excess weight or/and obesity 
and chronic diseases that undoubtfully affect the 
development of chronic non-communicable disease 
complications [12].

The total risk model considers many risk factors 
that affect the development of one or several diseas-
es and can be effectively used to predict disease pro-
gression. Therefore, apart from etiological factors, 
there are general risk factors that affect the develop-
ment of multimorbidity.

High workload and responsibility affect emotional 
and physical health of medical workers, decrease 
their quality of life, cause diseases and disability. It, 
therefore, puts healthcare workers in the ‘unprotect-
ed’ segments of the population.

The majority of people involved in healthcare in 
2005  were aged 40–44 years and 50–54 years in 
2016 [13]. These findings show that the mean age of 
healthcare workers increases. Therefore, they re-
quire special attention in order to stay healthy.

Our study involved 208 healthcare workers (mean 
age 25.9 years). Of those, 60.8 % were nursing staff. 
Seniority was 2–18 years (9.4  ±  4.9), 42.7 % had fami-
lies, 37.5 % worked 24-hour shifts, 62.5 % worked only 
day shifts. The workers of the internal medicine de-
partment and the department of surgery comprised 
the majority of the sample (22.6 % and 23 % respec-
tively).

High prevalence and low detection of risk factor 
are still relevant today. Detection of high-risk groups 
and primary advising of the importance of reducing 
risk factors are the most important goals of primary 
health care. It should be applied on the physicians 
working with healthcare professionals with special 
attention [14].

Unhealthy diet was the most prevalent risk factor 
in the healthcare workers (55.8 %). Lack of physical 
activity was second most prevalent risk factor in this 
group (47.2 %), followed by excess weight (38.5 %). 
In general, excess weight was more prevalent in the 
control group (77.8 %), p  <  0.001.

We also frequently detected the following risk fac-
tors in healthcare workers: adding extra salt after 
cooking (32.7 %), smoking (26.9 %), obesity (23.6 %), 
arterial hypertension (7.7 %).

Among non-medical professionals excess weight 
(77.8 %) was the most prevalent risk factor, followed by 
unhealthy diet (53.6 %) and low physical activity (31.7 %).

We would like to emphasize the importance of be-
havioral risk faсtors that people voluntarily let to ap-
pear in their lives. Some risk factors are closely re-
lated with childhood eating habits that to a large extent 
determine physical health. Unhealthy eating is associ-
ated with over 2 million death cases that are caused 
by CVD. Lack of fresh fruits in diet (12.5 %) and high 
sodium concentration in food products (12.0 %) com-
promise the majority of lethal cases [15]. Excessive 
salt intake is a significant behavioral risk factor that 
is widespread in Russia (49.9 %) and is associated 
with economical loss [16]. Findings of ‘Epidemiology 
of cardiovascular disease in Russian regions’ study 

Figure 4. ROC-curve to identify the cut-off for increased risk of 
multimorbidity in healthcare workers

Table 3. Characteristics of healthcare workers and non-
medical professionals with multimorbidity

Value
Healthcare 

workers 
(n  =  59)

Non-medical 
professionals 

(n  =  39)
p

Age, years 52.9  ±  17.5 50.1  ±  11.31 0.380
MBI, kg/m2 27.4  ±  3.9 27.1  ±  2.2 0.614
SBP, mm Hg 124.9  ±  11.8 123.3  ±  11.4 0.510
DBP, mm Hg 79.3  ±  8.1 78.8  ±  8.2 0.766
HR, beats per minute 72.3  ±  6.8 73.3  ±  10.22 0.560

Comment: Data are М  ±  SD; p — ​statistically significant difference 
between the two groups.
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show that half of Russia’s population aged 25–64 years 
consume excessive amounts of salt (more men than 
women) [17].

Both physicians (48.8 %) and nursing staff (60.3 %) 
had an unhealthy diet (p  =  0.136). The majority of non-
medical professionals (53.6%) had lack of fresh fruits 
and vegetables in their diets, although no difference 
between non-medical and healthcare professionals 
was identified (p = 0.692).

Both non-medical professionals and healthcare 
professionals added extra salt after cooking (37 % 
and 32.7 % respectively). Physicians were more likely 
to add extra salt (39.7 %) compared with nursing staff 
(32.5 %). This is consistent with the fact that 67.6 % of 
physicians have an unhealthy diet and consume less 
than 400 grams of fresh fruits and vegetables [18], 
and 68.3 % of healthcare workers of CCH add extra 
salt after cooking [19].

Kobyakova et al. [20] identified lack of physi-
cal activity (less than 30 minutes of walking per 
day) in 45.7 % of physicians (mean age 42.02 years). 
Tkachenko et al. [19] also identified high prevalence 
of low physical activity in 74.7 % of healthcare work-
ers of CCH (one out of five was a physician and one 
out of four was a nurse, mean age 51.6 years).

Our findings are fully consistent with the modern 
experts’ position that complex measures, such as life 
and work habits modification and formation of posi-
tive environment offering support for those trying to 
live healthy are necessary [21].

Excess weight and obesity are additional prob-
lems associated with high risk of cardiovascular 
disease [7]. ‘Epidemiology of cardiovascular disease 
in Russian regions’ study showed that the general 
prevalence of obesity was 29.7  ±  0.3 %, 30.8  ±  0.4 % in 
women and 26.6  ±  0.5 % in men (p  <  0.001).

Kobyakova et al. [20] identified that 34.7 % of Tomsk 
Oblast physicians aged 42.0  ±  11.3 years were excess 
weight. Tkachenko et al. [19] also identified high prev-
alence of obesity (42.5 %) and unhealthy diet (37.1 %) 
in healthcare workers of CCH aged 51.6 (90.6 % were 
women).

According to our findings, obesity was less prev-
alent in physicians (14.6 %) compared with nurs-
ing staff (29.3 %), p  =  0.023. It is consistent with the 
‘Epidemiology of cardiovascular disease in Russian 
regions’ study findings that education status influ-
ences eating habits in adult population. Russian 
population who had completed higher education tend 
to have healthier eating habits. Compared with those 
who had completed secondary specialized education 

they consume more fresh fruits and vegetables, less 
salt and animal fat, irrespectively of gender [22]. Most 
European studies also show that more educated peo-
ple eat more fruits and vegetables [23].

Smoking is one of the most widespread and signifi-
cant behavioral risk factors of CVD and their compli-
cations. It is crucial to reduce this risk factor in order 
to reduce mortality rate and improve prognosis of 
people with and without CVD [24].

According to the ‘Epidemiology of cardiovascular 
disease in Russian regions’ study the prevalence of 
smoking was 25.7  ±  0.3 %. in adults aged 25–64 years. 
The prevalence of smoking was similar in men (24.6 %) 
and women (27.9 %). Kobyakova et al. [20] identified that 
15.1 % of physicians smoked (mean age 42.02 years). 
In our study the prevalence of smoking was similar in 
healthcare workers (26.9 %) and in non-medical profes-
sionals (22.8 %), p  =  0.481. In healthcare workers smok-
ing was less prevalent in physicians (19.5 %) compared 
with nursing staff (31.7 %), p  =  0.075. There was no dif-
ference in the number of people who had never smoked 
in healthcare workers compared with non-medical pro-
fessionals. However, in healthcare workers there were 
more physicians (68.3 %) who had never smoked com-
pared with nursing staff (38.9 %), p  <  0.001.

Many studies confirm that behavioral risk fac-
tors such as smoking are incredibly widespread [19]. 
The prevalence of smoking in physicians over 40 
years (50.5  ±  11.7) was 14 %, 39 % in men and 6.7 % in 
women [25]. Zadionchenko et al. showed that 37 % of 
physicians are regular smokers and 10 % smoke only 
occasionally [26]. These results indicate that it is im-
portant to change the attitude towards smoking in 
healthcare professionals. Being smokers themselves 
the majority of physicians are not able to fully support 
their patients in achieving healthier lifestyle.

It is not possible to fully compare our findings with 
the findings of other studies on risk factors in health-
care workers. Investigators compare groups with dif-
ferent characteristics, such as inclusion criteria, gen-
der, age or type of medical institution. It is clear, though, 
that main risk factors are highly prevalent in healthcare 
workers. Low physical activity, unhealthy diet and obe-
sity are the leading risk factors that contribute to mul-
timorbidity development. We hope that in the future 
individual characteristics of patients will be considered 
together with risk factors in order to improve diagnosis 
and treatment of a multimorbid patient [7].

Multimorbidity risk factors are divided into non-
modifiable (age, gender, race) and modifiable. 
Modifiable risk factors such as arterial hypertension, 
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obesity, lack of physical activity, smoking) are strongly 
associated with cardiovascular diseases. These find-
ings show that multimorbidity may be prevalent not 
only in older patients but also in the younger ones.

Findings of Cardiovascular Disease Registry that 
involved 3690 out-patients with arterial hypertension, 
coronary artery disease, and atrial fibrillation show that 
77.5 % of patients aged 66.1  ±  12.9 had several CVD [27].

There are sparse data on multimorbidity preva-
lence in healthcare workers. Navrotsky et al. [28] 
identified that 66.1 % of healthcare workers have at 
least two CVD. According to a survey carried out by 
Zadionchenko et al. [26], 68 % of healthcare workers 
had arterial hypertension (30.5 %), CAD (17.6 %), and 
diabetes mellitus (2.6 %). According to Nikolaeva et al. 
[29], CVD were highly prevalent in physicians (53.5 %) 
and nursing staff (46.7 %).

According to our findings one out of three healthcare 
workers and non-medical professionals had chronic 
non-communicable diseases. The prevalence of mul-
timorbidity was higher in in physicians compared with 
nursing staff (p  =  0.009), although the mean age of phy-
sicians was lower (p  <  0.001). Multimorbidity was more 
prevalent in the older healthcare workers (54  <  5 years) 
compared with those of younger age (40.9 years), 
p  <  0.001 (9 % men, 91 % women; 56 % physicians, 44 % 
nursing staff). Therefore, our findings show that the 
prevalence of multimorbidity increases with age (OR 
1.05; p  =  0.002). Multimorbidity burden requires special 
attention to physical health of healthcare workers.

Today it is well confirmed that prevalence of dis-
eases increases with age: in people aged 20–29 years 
the prevalence is 136.2 per 100 full-time workers; in 
people aged 40–49 years — ​176.3 per 100 full-time 
workers. Hospital managers and physicians tend to 
have more illnesses (190.2 and 167.7 per 100 full-
time workers respectively) [30]. We obtained similar 
results in our study.

Our study showed that working in healthcare is a 
health risk by itself as medical workers suffer from 
significant workload and emotional stress. Among 

healthcare workers, multimorbidity was associ-
ated with age, work in the internal medicine depart-
ment (OR 11.8; p  <  0.001) and family history (OR 3.54; 
p  =  0.003). The cut-off for increased risk of multimor-
bidity in the healthcare workers was age 48.5.

Behavioral risk factors are the most prevalent risk 
factors in healthcare workers. Multimorbidity was 
more prevalent in physicians (74.6 %) and women 
(66.1 %). Multimorbidity was associated with age, work 
in the internal medicine department and family history.

Conclusion
The obtained results show that it is important to de-
tect co-existent diseases and behavioral risk factors 
(unhealthy diet, lack of physical activity, and excess 
weight) early during the routine examinations of 
medical workers as it can reduce the likelihood of 
multimorbidity. It is also important to ask the patients 
about their jobs during routine examinations in order 
to identify high-risk groups.

We have concluded that:
1. The most common risk factors for chronic 

non-communicable diseases in healthcare workers 
were unhealthy diet (55.8 %), lack of physical activity 
(47.2 %), excess weight (38.5 %);

2. Obesity (23.6 %), lack of physical activity (47.2 %), 
and low medical knowledge (52.4 %) were more prev-
alent in healthcare workers compared with non-med-
ical professionals; obesity and lack of physical activity 
were more prevalent in nursing staff compared with 
physicians.

3. Multimorbidity was prevalent in 28.3 % of health-
care workers aged 45.9 years (74.6 % in physicians 
and 66.1 % in women). Multimorbidity was associated 
with older age (over 48.5 years) and family history

4. High-risk groups with priority in chronic non-
communicable diseases prophylaxis are: healthcare 
workers (especially nursing staff) in CCH with obesity 
and lack of physical activity.

Conflict of interests: None declared.
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Objective. To assess the analysis of ventricular extrasystoles (VEs) as the method for individualization of VE phar-
macotherapy in patients without cardiac structural changes.
Materials and methods. The study included 248 patients aged from 20 to 43 years without cardiac structural 
changes with IV –V classes of VEs according to B. Rayn classification (1984). VE antiarrhythmic therapy was se-
lected individually, its effectiveness was assessed using daily electrocardiogram. VEs were analyzed according 
to generally accepted criteria, including the duration of VEs and sinus rhythm QRS complex duration (QRSve and 
QRSsr). The endpoint was the duration of antiarrhythmic therapy positive effect on the VEs.
Results. 29.84 % of patients had the greatest positive antiarrhythmic effect of VEs therapy when using class II of 
antiarrhythmic drugs, 43.95 % — ​class I, the rest — ​class III. Positive predictive value of class III antiarrhythmic 
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drugs with QRSve complex duration  ≥  160 ms was 89.23 %, class II –QRSve  ≤  159 ms was 95.63 %. 22.58 % of pa-
tients had positive antiarrhythmic effect during 1 year of follow-up (0.86  ±  0.05 years on average), the rest — ​from 
1 to 5 years (3.71  ±  0.11 years on average). The duration of VEs therapy positive effect using class III antiarrhythmic 
drugs for 1 year correlated with QRSve complex duration  ≤  165 ms (r  =  0.91), while classes I and II — ​QRSve  ≤  145 ms 
(r  =  0, 92).
Conclusion. All patients without cardiac structural changes, when choosing antiarrhythmic therapy for VE treat-
ment, should consider the duration of QRS. The duration of VEs treatment positive effect during 1 year highly 
correlated with (at r> 0.90) class III antiarrhythmic drugs, with QRSve duration  ≤  165 ms, classes I and II — ​with 
QRSve  ≤  145 ms.
Key words: ventricular extrasystoles, individualization of ventricular extrasystoles pharmacotherapy.
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Introduction
Currently, patients with frequent and stable ventric-
ular extrasystoles (VEs), including patients without 
cardiac structural changes, in order to select an ef-
fective VE pharmacotherapy undergo antiarrhythmic 
drugs titration that includes an assessment of the 
frequency and nature of premature complexes ac-
cording to daily electrocardiogram (ECG) monitoring 
before and after antiarrhythmic medication intake in 
medium therapeutic dose for at least 4–5 days [1, 2]. 
However, the definition of VE differentiated antiar-
rhythmic therapy depending on the nature of prema-
ture ventricular complexes in patients without car-
diac structural changes has not been given according 
to the literature available.

Objective of the study — ​to assess the analysis of 
ventricular extrasystoles (VEs) as the method for in-
dividualization of VE pharmacotherapy in patients 
without cardiac structural changes.

Materials and methods
The study included 248 patients aged from 20 to 43 
years (average age 29.6  ±  0.8 years) — ​129 (52.02 %) 
women and 119 (47.98 %) men (p> 0.05). Inclusion cri-
teria were: the absence of cardiac structural chang-
es, sinus rhythm, the III –V classes of VEs according 
B. Rayn classification (1984) [1], the sensation of ir-
regular heartbeat, chronic heart failure I –II  NYHA 
class and the presence of signed informed consent 
to participate in research. The absence of cardiac 
structural changes was established after the exclu-
sion of cardiac and extracardiac diseases, electro-
lyte imbalance, the use of medications and /or toxic 
substances (primarily diuretics, oral contraceptives, 
alcohol abuse, etc.) that independently or indirectly 
lead to the development of VEs [3].

In addition to physical examination, all the patients 
underwent 1–3-day ECG monitoring and an echocar-
diographic study using the Hitachi EUB-5500 appara-
tus according to common methods. The calculation of 
indicators such as the left ventricular ejection frac-
tion (LV  EF), left atrium end diastolic volume index, 
left ventricular mass index, the ratio of peak velocity 
blood flow from left ventricular relaxation in early di-
astole (the E wave) to peak velocity flow in late dias-
tole (the A wave) were described previously [3, 4].

VEs analysis was carried out according to generally 
accepted criteria, including determining the duration 
of VE and sinus rhythm QRS complexes (QRSve and 
QRSsr.), the pre-ectopic interval of ventricular ectopy, 
etc. using a Poly-Spectrum digital electrocardiograph 
(Neurosoft, Ivanovo) at ECG recording speed of 100–
200  mm/sec [1, 3, 4]. In all patients, the risk index 
of the development of life-threatening ventricular 
arrhythmias (LTVA) was calculated [3] by the formu-
la: LTVAR  =  А ÷ В, where LTVAR is LTVA risk in units, 
A — ​linear deviation (LD) of corrected pre-ectopic in-
terval PEIcor VE (ms) for at least 20 ventricular ex-
trasystoles, calculated separately for left ventricular 
extrasystoles (LVE) and right ventricular extrasysto-
les (RVE), and B — ​analyzed ventricular extrasystole 
number (per hour). LTVAR  <  0.5 could be a marker of 
high LTVA risk [1, 3].

After daily monitoring of ECG all the patients 
had cardioprotective therapy, including potas-
sium, sedation therapy, polyunsaturated fatty acids 
(VITRUM  cardio Omega 3, Unifarm, etc.), to elimi-
nate VEs [3]. In case of no effect, differentiation of 
VE antiarrhythmic therapy was carried out using I –
III classes antiarrhythmic agents testing in medium 
therapeutic doses. When selecting antiarrhythmic 
medication in order to eliminate VEs in patients with-
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out cardiac structural changes we noted: the charac-
ter of ectopic beats, its prognostic assessment, the 
presence of contraindications and possible develop-
ment of adverse effects [1, 3]. Initially, patients were 
prescribed class II  antiarrhythmic drugs, in case 
of its ineffectiveness — ​class I  or III  medications, 
amiodarone was the last medication to be used. We 
used metoprolol — ​50–100  mg/day, propranolol — ​
80–160  mg / day, allapinin — ​50–75  mg / day, moraci-
zine — ​50–100  mg / day, ethacizine — ​100–150  mg / 
day, sotalol — ​160–240  mg / day, propafenone — ​300–
600 mg / day and amiodarone — ​600–800 mg / day. The 
duration of antiarrhythmic therapy was at least 4–5 
days, and 8 (10) days for amiodarone. Each subse-
quent medication was prescribed, after at least 5 
half-lives of the previous one [1, 3]. All the patients 
underwent daily ECG monitoring before and after an-
tiarrhythmic therapy, the positive effect criteria in-
cluded the frequency of extrasystoles decrease over 
75 % compared with its initial level and the elimina-
tion of paired and group extrasystoles [1, 2, 3]. All the 
patients underwent daily ECG monitoring initially and 
once in 3–4 days during 7–14 days of antiarrhythmic 
therapy in order to exclude its arrhythmogenic effect, 
especially when using Ic class antiarrhythmic agents 
[1, 2, 3].

The duration of follow-up ranged from 1 year to 5 
years. The observation endpoint was the duration of 
preserved positive antiarrhythmic effect of the ther-
apy. All the studies, including daily ECG monitoring, 
were carried out at least once per 3–4 months, moni-
toring of patients’ condition and ECG registration — ​
once a month. Patients performed regular monitor-
ing of their blood pressure and heart rate themselves.

Statistical processing of the results was carried out 
using Student’s t-test and χ2 test and using Statistica 
11.0 software.

Results
Metoprolol was the most effective in 43 (17.34 %) 
patients, propranolol in 31 (12.50 %), ethacizine in 
34 (13.71 %), allapinin in 20 (8.06 %), propafenone 
in 55 (22.18 %), sotalol in 52 (20.97 %) and amioda-
rone — ​in the rest. Patients were divided into three 
groups. 74 (29.84 %) patients had the most positive 
antiarrhythmic effect when using class II  agents 
(group I), 109 (43.95 %) patients — ​class I  (group II), 
and the rest — ​class III  (group III). 17 (22.97 %), 25 
(22.94 %), and 16 (24.62 %) patients of groups I, II, 
and III, respectively, had from 6 % to 15 %, and the 
rest over 15 % of total ventricular complexes num-
ber per day of observation, respectively (p> 0.05). 19 
(25.68 %), 29 (26.61 %) and 18 (27.69 %) patients of 
groups I, II and III, respectively, had episodes of un-
stable ventricular tachycardia (p> 0.05). 34 (40.48 %), 
51 (46.79 %) and 31 (47.69 %) patients of groups I, 
II and III, respectively, had LVE, in the rest — ​RVE (p> 
0.05), 31 (41.89 %), 44 (40.37 %) and 27 (41.54 %) pa-
tients — ​polymorphic, the rest — ​monomorphic VEs 
(p <0.05). After the inclusion in the study, patients 
from group III  showed significantly longer QRSve 
complex, QRSsr, QRSve / QRSsr ratio, as well as sig-
nificantly lower LTVAR compared with groups I and 
II, while there were no significant differences in gen-
der and age, the state of hemodynamics, body mass 
index, the number of ventricular extrasystoles per 
day of observation in patients from groups I, II and 
III (Table 1).

Table 1. The state of hemodynamics, some clinical parameters in groups I, II and III when included in the study  
(M  ±  m, in brackets — ​95 % confidence interval of average values)

Groups of patients

Parameters
Group I
n  =  74

Group II
n  =  109

Group III
n  =  65

Age, years 30,1  ±  1,3 (22–43) 29,9  ±  0,9 (21–42) 28,9  ±  1,2 (20–41)
BMI, kg/m2 22,3  ±  0,4 (20–24) 22,1  ±  0,1 (19–23) 21,9  ±  0,1 (19–25)
LV EF, % 53,86  ±  0,88 (48–59) 53,12  ±  0,78 (47–61) 54,12  ±  0,78 (47–61)
Е/А, units 1,19  ±  0,01 (1,12–1,21) 1,20  ±  0,01 (1,14–1,23) 1,21  ±  0,01 (1,17–1,24)
LA EDVI, ml/m2 23,56  ±  0,72 (17–31) 23,24  ±  0,69 (18–30) 23,24  ±  0,64 (18–29)
LVMI, g/m2 86,7  ±  1,6 (74–99) 85,3  ±  1,7 (72–101) 86,3  ±  1,7 (72–101)
The number of VEs during 
24hour-follow-up

18 900  ±  2450
(5870–30 730)

18 990  ±  2190
(4980–31 700)

19 890  ±  1970
(5980–32 900)

QRSve, ms 142  ±  2 (125–155) 144  ±  2 (130–159) 179  ±  3 (155–195)*†

QRSsr, ms 92  ±  1 (80–99) 93  ±  1 (89–98) 102  ±  1 (95–108)*†

QRSve/QRSsr 1,54  ±  0,02 (1,42–1,57) 1,55  ±  0,01 (1,46–1,63) 1,74  ±  3 (1,61–1,82)*†

LTVAR, units 0,23  ±  0,02 (0,05–0,41) 0,21  ±  0,02 (0,06–0,42) 0,07  ±  0,01 (0,01–0,24)*†

Comment: BMI — ​body mass index, LA EDVI — ​left atrium end diastolic volume index, LVMI — ​left ventricular mass index 
*  the differences are significant compared with group I, † — ​group III compared with group II (р  <  0,05).
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The number of premature ventricular complexes 
compared with initial data decreased from 76 % to 
92 % (82  ±  2 % on average), from 77 % to 96 % (av-
erage 84  ±  1 %) and from 75 % to 98 % (an average 
of 83  ±  2 %) (p> 0.05), in patients from groups I, II 
and III, respectively, after choosing the most effective 
VE therapy. LTVAR increased from 0.23 ± 0.02 units to 
2.71 ± 0.32 units (p <0.05), from 0.21 ± 0.02 to 2.84 ± 
0.36 (p <0.05), from 0.07 ± 0.01 to 2.43 ± 0.24. (p <0.05) 
in patients of these groups, respectively. Decreased 
number of VEs after choosing an effective therapy 
negatively correlated with LTVAR increase (r = –0.94). 
The positive effect of VE therapy with class III antiar-
rhythmic agents highly correlated with the duration of 
the QRSve complex  ≥  160 ms and the QRSve / QRSsr 
ratio  ≥  1.6 units (r  =  0.94 and r  =  0.92, respectively), while 
with classes I  and II — ​with QRSve  ≤  159  ms and the 
QRSve / QRSsr ratio  ≤  1.59 units (r  =  0.96 and r  =  0.94, 
respectively). Sensitivity, specificity and positive prog-
nostic significance of class III  agents positive effect 
with QRSve duration  ≥  160  ms and QRSve / QRSsr 
ratio  ≥  1.6 units amounted to 90.28 %, 95.81 % and 
89.23 %, respectively, and class II — ​QRSve  ≤  159  ms 
and the QRSve / QRSsr ratio  ≤  1.59–94.54 %, 85.29 % 
and 95.63 %, respectively. Positive antiarrhythmic ef-
fect of VE therapy highly correlated with LD PEICor 
VE  ≥  11 ms (r  =  0.88) in patients from groups I and II, 
while in group III — ​≤ 10 ms (r  =  0.84).
17 (22.47 %), 27 (24.77 %), and 12 (18.46 %) patients 
from groups I, II, and III, respectively, had persist-
ed positive VE therapy effect for 1 year (0.81  ±  0, 05, 
0.86  ±  0.05, 0.92  ±  0.05 years on average, respective-
ly), in the rest of patients — ​from 1 year to 5 years 
(3.5  ±  0.09, 3.7  ±  0, 11 and 3.9  ±  0.12 years on average, 
respectively) (p <0.05). Patients with the duration of 
the antiarrhythmic effect over 1 year from groups I, 
II, and III had significantly less QRSve complex dura-
tion and QRSve /QRSsr ratio, as well as significantly 
higher LTVAR ​​(Table 2). The duration of VE preserved 
positive effect during class III  antiarrhythmic drugs 

therapy for over 1 year correlated with QRSve com-
plex duration  ≤  165 ms and the ratio of QRSve / QRSsr. 
≥ 1.66 (r  =  0.91 and r  =  0.89, respectively), while classes 
I and II — ​QRSve  ≤  145 ms and the QRSve / QRSsr ra-
tio  ≤  1.49 (r  =  0.92 and r  =  0.90, respectively).

Discussion
Ventricular heart rhythm disturbances including VE 
management is one of the most complex problem 
that often prevent the development of life-threaten-
ing arrythmias including ventricular tachycardia and 
ventricular fibrillation [1, 2]. Despite the favorable 
prognosis of VE in patients without cardiac structural 
changes according to В. Bigger (1984) classification 
[1], this category of patients needs VE antiarrhythmic 
therapy in case of subjective sensations of extrasys-
toles, which affect life quality, and prevention of ar-
rhythmogenic cardiomyopathies and fatal arrythmias 
[1, 2, 3, 5].

The study included 248 patients aged from 20 to 43 
years (average age 29.6  ±  0.8 years). Inclusion criteria 
were: the absence of cardiac structural changes, si-
nus rhythm, VE III –V classes according to the classifi-
cation of B. Rayn (1984) [1], the sensation of irregular 
heartbeat, chronic heart failure I –II  NYHA classes, 
the presence of signed informed consent to partici-
pate in research. The absence of cardiac structural 
changes was established after exclusion of cardiac 
and extracardiac diseases, electrolyte imbalance, the 
use of medications and /or toxic substances that in-
dependently or indirectly lead to the development of 
VEs [3].

In 23,39 % of the examined patients, VE comprised 
6 % to 15 % of the total ventricular complexes per 
day. The rest of patients had over 15% of VE per day. 
26.61% of patients had episodes of unstable ventricu-
lar tachycardia. 41.12 % of patients had polymorphic 
and the rest — ​monomorphic VEs.

Nowadays radiofrequency ablation of arrhythmo-
genic focus is indicated in patients without cardiac 

Table 2. The state of QRSve, QRSve / QRSsr ratio in patients of groups I, II, and III, with the duration of positive VE therapy 
effect for over (A) and less than a year (B) (M  ±  m, in brackets — ​95 % confidence interval of average values)

Groups pf patients Group I Group II Group III

Parameters А 
n  =  57

B
n  =  17

А 
n  =  82

B
n  =  27

А 
n  =  53

B
n  =  12

QRSve, ms 137  ±  2
(125–145)

148  ±  2*
(140–155)

139  ±  1
(130–145)

152  ±  2* 
(140–160)

162  ±  1
(155–165)

183  ±  2*
(160–195)

QRSve/
QRSsr.

1.45  ±  0.01 
(1.42–1.48)

1.51  ±  0.01* 
(1.46–1.57)

1.46  ±  0.01 
(1.44–1.49)

1.57  ±  0.01*
(1.48–1.63)

1.63  ±  0.01 
(1.61–1.66)

1.72  ±  0.01* 
(1.64–1.81)

LTVAR, units 0.92  ±  0.08 
(0.62–1.21)

2.94  ±  0.14* 
(1.12–4.57)

0.84  ±  0.07 
(0.64–1.43)

2.93  ±  0.07*
(1.37–4.63)

0.85  ±  0.12 
(0.31–1.36)

2.67  ±  0.18* 
(1.24–4.41)

*  The differences are significant compared with the duration of positive VE therapy effect for over a year (A) (р  <  0.05).
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structural changes, with over 15 % of VE of total ven-
tricular complexes number, especially in patients 
without antiarrhythmic therapy effect or when patient 
refuses to intake antiarrhythmic therapy [1, 2]. This 
term was the basis for pharmacological antiarrhyth-
mic therapy in patients included in the study.

All the patients underwent fatal ventricular arryth-
mias risk estimation using LTVAR as LD  PEICor VE 
to the number of VE used for research (VE per hour) 
ratio [3,  4]. All the patients included in the study had 
LTVAR index  <  0.5 units that indicated high risk of life-
threatening ventricular arrythmias [3,  4].

In this study we used antiarrhythmic medications 
testing in order to select VE antiarrhythmic therapy 
for all patients [1]. Initially, patients were prescribed 
class II  antiarrhythmic drugs, in case of its ineffec-
tiveness — ​classes I or III drugs were prescribed, ami-
odarone was the last medication to be used. All the 
patients underwent daily ECG monitoring before and 
after antiarrhythmic therapy, the positive effect crite-
ria included the frequency of extrasystoles decrease 
over 75 % compared with its initial level and the elimi-
nation of paired and group extrasystoles [1, 2, 3]. The 
duration of antiarrhythmic therapy was at least 4–5 
days, and in the case amiodarone — ​8 (10) days. After 
the inclusion in the study, the follow up ranged from 
1 to 5 years. The observation endpoint was preserved 
positive effect of antiarrhythmic therapy.

29.84 % of patients had the greatest positive anti-
arrhythmic effect of VE therapy during class II antiar-
rhythmic agents’ therapy, 43.95 % — ​class I, the rest — ​
class III. The positive result of VEs therapy with class 
III antiarrhythmic agents highly correlated with QRSve 
complex duration  ≥  160 ms and the QRSve / QRSsr ra-
tio  ≥  1.6 units (r  =  0.94 and r  =  0.92, respectively), while 
classes I and II — ​with QRSve  ≤  159 ms and the QRSve 
/ QRSsr ratio  ≤  1.59 units (r  =  0.96 and r  =  0.94, respec-
tively). Positive prognostic significance of class III an-
tiarrhythmic medications positive effect with the du-
ration of QRSve complex  ≥  160 ms and QRSve / QRSsr 
ratio  ≥  1.6 units was 89.23 %, and the significance of 
classes I and II with QRSve  ≤  159 ms and the QRSve 
/ QRSsr ratio  ≤  1.59–95.63 %. The data obtained, ap-
parently, should be taken into account when choos-
ing differential VE therapy in patients without cardiac 
structural changes.

Nowadays the QRS complex duration over 140 ms 
is considered one of the arrhythmogenic cardiomy-
opathy development predictors in patients without 
cardiac structural changes, and the significance of 
this indicator directly correlates with QRSsr duration 

increase. [5, 6, 7]. The cause of QRS complex expan-
sion in this category of patients has not been studied 
yet, however, most authors claim that the increase of 
QRS duration is associated with "oxidative stress" in 
cardiomyocytes, hyperpolarization of myocardial cell 
membranes, cardiac excitation slowdown, cardiac fi-
brosis, etc. [5, 6, 7, 8].

All examined patients had negative correlation 
between decreased VE frequency after choosing an 
effective VE therapy and LTVAR increase (r = –0.94). 
Therefore, this index can be used as additional crite-
rion for VE therapy effectiveness evaluation.

LTVAR was proposed to assess the risk of fatal 
ventricular arrhythmias development, its increase 
was associated with decreased risk of fatal arrhyth-
mias and/or effectiveness of antiarrhythmic therapy, 
and vice versa [3, 4]. Similar principle was proposed 
for the detection of atrial fibrillation using the risk 
index for the development of this arrhythmia in pa-
tients with atrial extrasystoles. The increase of this 
indicator during antiarrhythmic therapy compared 
with initial data was associated with positive therapy 
effect, used for the atrial fibrillation primary preven-
tion [9, 10]. LTVAR had similar changes in positive an-
tiarrhythmic VE therapy effect assessment according 
to data obtained in this study.

Positive antiarrhythmic effect persisted for 1 year 
in 22.58 % of patients (0.86  ±  0.05 years on average), 
from 1 year to 5 years in the rest (3.71  ±  0.11 years 
on average). The duration of preserved VE therapy 
positive effect using class III antiarrhythmic drugs for 
over 1 year correlated with the duration of the QRSve 
complex  ≤  165 ms and the QRSve / QRSsr. ratio  ≥  1.66 
(r  =  0.91 and r  =  0.89, respectively), while when using 
classes I  and II — ​QRSve  ≤  145  ms and the QRSve / 
QRSsr ratio  ≤  1.49 (r  =  0.92 and r  =  0.90, respectively). It 
is remarkable that the decrease of premature ven-
tricular complexes number compared with initial 
data after choosing the most effective VE therapy, 
regardless of the class of medication — ​I, II  and III, 
did not differ significantly and averaged 83 %. This 
shows that the decrease of ventricular extrasystoles 
number detected during antiarrhythmic drugs test-
ing does not determine the duration of preserved VE 
positive effect.

Previously obtained data showed that LTVAR in-
crease two or more times compared with the initial 
data after second and/or third intake of antiarrhyth-
mic medications determines one or more potentially 
effective antiarrhythmic agents [11]. Subsequently, 
medication with predicted positive antiarrhythmic 
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effect duration, including according to data obtained 
in this study for one year or more, should be used 
as long-term VE therapy in patients without cardiac 
structural changes. The above hypothesis will be the 
subject of further research.

According to the results, positive clinical effect of 
class II drugs usage highly correlated with LD PEICor 
VE  ≥  11 ms (r  =  0.88), while I, III classes and a combi-
nation of classes II  and I — ​≤ 10  ms (r  =  0.84). These 
data are notable for patients without cardiac struc-
tural changes when choosing differentiated VE anti-
arrhythmic therapy.

Many previous clinical and experimental studies 
have shown that identified indicators of LD  PEICor 
VEs, for example, ≤ 10  ms, indirectly confirm the 
mechanism of "re-entry" and/or the formation of 
pathological ectopic focus, and the large variability of 
this indicator — ​the presence of trigger mechanisms 
[4]. Therefore, after several antiarrhythmic agents 
intake, in the presence of trigger mechanisms, car-
diomyocytes membrane hyperpolarization decreases 
that manifests as PEICor increase, then — ​VE fre-
quency decrease, and after the formation of excita-
tion waves, for example, by "re-entry" mechanism, it 
fractionizes and divides into two waves that become 
independent that leads to the appearance of various 
PEICor premature complexes on ECG and then, when 
instead of a unilateral block, complete block devel-
ops, ectopy stops or its decrease is observed [1, 4].
The duration of positive VE antiarrhythmic therapy ef-
fect in patients without cardiac structural changes for 
less than a year can be explained by, firstly, trigger 
mechanisms transformation (early or delayed after-
depolarization) of ventricular ectopy development, for 
example, into "re-entry" and vice versa [1], secondly, 
ion channels damage and / or decreased sensitivity 
of cardiomyocyte receptors to antiarrhythmic agents, 
in particular, agents with sympatholytic effect due to 
"oxidative stress" [1, 5, 6.7, 8], thirdly, premature ven-
tricular complexes might appear before latent myo-
carditis, cardiomyopathy, arrhythmogenic right ven-
tricular dysplasia development, etc., and pharmaco-
therapy of these diseases is mainly ineffective or has 
short-term positive result [1]. Therefore, in patients 
without cardiac structural changes, radiofrequency 
ablation of the arrhythmogenic focus is the method of 
ventricular ectopia treatment in predicting the effec-
tiveness of VE pharmacological antiarrhythmic thera-

py for less than a year, especially in patients with over 
15 % extrasystoles of total ventricular complexes, 
as well as with arrhythmogenic cardiomyopathy and 
life-threatening ventricular arrhythmias predictors 
[1, 2, 6].

Conclusion
All patients without cardiac structural changes, when 
choosing antiarrhythmic therapy for VE treatment, 
should consider the duration of QRSve. Positive prog-
nostic significance of class III  antiarrhythmic drugs 
with VEs QRS complex duration  ≥  160 ms was 89.23 %, 
class II –QRSve  ≤  159 ms was 95.63 %. 22.58 % of pa-
tients had positive antiarrhythmic effect during 1 
year of follow-up (0.86  ±  0.05 years on average), the 
rest — ​from 1 to 5 years (3.71  ±  0.11 years on aver-
age). The duration of VE therapy positive effect using 
class III  antiarrhythmic drugs for 1 year correlated 
with QRS complex duration  ≤  165  ms (r  =  0.91), while 
classes I  and II — ​QRSve  ≤  145 ms (r  =  0, 92). The de-
gree of ventricular extrasystoles frequency decrease 
detected during antiarrhythmic agents testing does 
not correlate with the duration of VE therapy positive 
effect in patients without cardiac structural changes.

We have concluded that:
1. Positive prognostic significance of class III anti-

arrhythmic drugs with QRSve duration  ≥  160 ms and a 
QRSve / QRSsr ratio  ≥  1.6 was 89.23 %, class II — ​with 
QRSve  ≤  159 ms and the QRSve / QRSsr. ratio  ≤  1.59–
95.63 %.

2. 22.58 % of patients had positive antiarrhythmic 
effect during 1 year of follow-up (0.86  ±  0.05 years 
on average), the rest — ​from 1 to 5 years (3.71  ±  0.11 
years on average).

3. The duration of VEs therapy positive effect using 
class III  antiarrhythmic drugs for 1 year correlated 
with QRS complex duration  ≤  165  ms and the QRSve 
/ QRSsr. ≥ 1.66 ratio (r  =  0.91 and r  =  0.89, respectively) 
(r  =  0.91), while classes I and II — ​QRSve  ≤  145 ms and 
QRSve / QRSsr. ratio  ≤  1.49 (r  =  0.92 and r  =  0.90, re-
spectively).

4. The degree of ventricular extrasystoles number 
decrease detected during antiarrhythmic agents test-
ing does not correlate with the duration of VE therapy 
positive effect in patients without cardiac structural 
changes.

Conflict of interests: None declared.
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European Society of Cardiology (ESC) Congress to-
gether with World Congress of Cardiology, the larg-
est annual scientific and clinical cardiovascular con-
gress, was held in Paris, France from the August 31st 
to September 4th. It was attended by 32.000 health 
care workers from 150 countries who took part in 
over 500 expert sessions.

Five new ESC Clinical Guidelines were presented 
at ESC Congress 2019:

•	 Guidelines on diabetes, pre-diabetes, and car-
diovascular diseases [1];

•	 Guidelines for the diagnosis and management of 
acute pulmonary embolism [2];

•	 Guidelines for the management of patients with 
supraventricular tachycardia [3];

•	 Guidelines for the diagnosis and management of 
chronic coronary syndromes [4];

•	 Guidelines for the management of dyslipid-
emias: lipid modification to reduce cardiovascular 
risk [5].

Full guidelines are available on: https://www.es-
cardio.org/guidelines/clinical-practice-guidelines.

Of particular interest were 25 randomized trials 
that were recently finished and presented on six Hot 
Line sessions.
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HOT LINE Session 1
Patients with stable coronary artery disease (CAD) 

and type 2 diabetes mellitus (DM) are at a high risk 
of cardiovascular disease (CVD) that can be explained 
by increased platelet aggregation. The THEMIS study 
[6] suggested that ticagrelor addition during aspirin 
treatment may lead to atherothrombotic events risk 
reduction in these patients.

Randomized double blind study involved patients 
over 50 years of age with stable CAD and type 2 dia-
betes who were administered ticagrelor (initial dose 
90 mg twice daily was later decreased to 60 mg twice 
daily after the PEGASUS-TIMI 54 study results were 
received) and aspirin (n  =  9619) or placebo and aspi-
rin (n  =  9601). Patients with previous myocardial in-
farction (MI) or stroke were excluded. Treatment was 
cancelled more frequently in patients taking ticagre-
lor compared with those taking placebo (34.5 % ver-
sus 25.4 % respectively). During a median follow-up 
of 39.9 months the frequency of composite primary 
efficacy endpoint (cardiovascular death, MI or stroke) 
was lower in the ticagrelor group compared with pla-
cebo group (7.7 % versus 8.5 % respectively; relative 
risk (RR) 0.9, 95 % confidence interval (CI) 0.81–0.99; 
p  =  0.04). Incidence of TIMI  major bleeding (primary 
safety endpoint) was also significantly higher in the 
ticagrelor group (2.2 % versus 1.0 % respectively, 
RR 2.32; 95 % CI 1.82–2.94; p  <  0.001), as well as fre-
quency of intracranial bleeding (0.7 % versus 0.5 % 
respectively; RR 1.71; 95 % CI  1.18–2.48; p  =  0.005), 
but fatal hemorrhages were registered with similar 
frequency (0.2 % versus 0.1 % respectively; RR 1.9; 
95 % CI 0.87-4,15; p  =  0.11). There was no significant 
difference in the total number of ‘outcomes with ir-
reversible damage’ (all-cause mortality, MI, stroke, 
fatal hemorrhage or intracranial hemorrhage) in the 
ticagrelor and placebo groups (10.1 % versus 10.8 % 
respectively; RR 0.93; 95 % CI 0.86–1.02).

In patients with stable CAD and type 2 diabetes with 
no previous MI or stroke addition of ticagrelor to stan-
dard therapy reduces the incidence of ischemic CVD, 
but at the same time increases incidence of major 
bleeding compared with placebo. Therefore, for the 
majority of patients with type 2 diabetes and CAD who 
meet the criteria for the THEMIS study, addition of ti-
cagrelor to aspirin therapy is not recommended.

One-half of the patients with stable CAD and type 
2 diabetes who were involved in the THEMIS study 
(58 %, n  =  11.154) had undergone percutaneous coro-
nary intervention (PCI), which indicated high ischemic 
CVD risk. These patients are usually administered as-

pirin, but THEMIS substudy — ​THEMIS-PCI  study [7] 
estimated probable improvement of outcomes after 
ticagrelor addition to standard therapy.

The study involved patients over 50 years of age 
with type 2 diabetes, stable CAD and who met one of 
three additional criteria: previous PCI, coronary ar-
tery bypass grafting (CABG) or at least one artery 50 % 
stenosis. After randomization the patients were given 
(received) ticagrelor (n  =  5558) or placebo (n  =  5596). 
During a median follow-up of 3.3 years, the incidence 
of complications (composite primary efficacy end-
point: cardiovascular death, MI or stroke) was lower 
in the ticagrelor group compared with the placebo 
group (7.3 % versus 8.6 % respectively; RR 0.85; 95 % 
CI 0.74–0.97; p  =  0.013), but the risks of cardiovascu-
lar mortality (3.1 % versus 3.3 % respectively; p  =  0.68) 
and all-cause mortality 5.1 % versus 5.8 % respective-
ly; p  =  0.11) were similar. TIMI major bleeding rate was 
higher in the ticagrelor group compared with the pla-
cebo group (2.0 % versus 1.1 % respectively; RR 2.03; 
95 % CI  1.48–2.76; p  <  0.0001), however, comparable 
rates were identified for intracranial bleeding (0.6 % 
versus 0.6 % respectively; p  =  0.45) and fatal hemor-
rhage (0.1 % versus 0.1 %, respectively; p  =  0.83). In 
the ticagrelor group reduction in the total number of 
‘outcomes with irreversible damage’ (death from any 
reason, MI, stroke, fatal hemorrhage or intracranial 
hemorrhage) was achieved, which determined the 
‘pure clinical benefit’ (9.3 % versus 11.0 % in placebo 
group; RR 0.85; 95 % CI  0.75–0.95; p  =  0.005). There 
was no association with the time of PCI.

In patients with type 2 diabetes and stable CAD with 
previous PCI the addition of ticagrelor to aspirin re-
duces the total risk of cardiovascular death, MI and 
stroke, but increases the risk of bleeding at the same 
time. Nevertheless, compared with patients without 
previous PCI  addition of ticagrelor provides ‘pure 
clinical benefit’ that indicates the feasibility of its ad-
ministration in patients with high risk of ischemia and 
low risk of bleeding.

Angiotensin receptor blocker and sacubitril/val-
sartan were more effective than enalapril in reducing 
the risk of hospitalizations for chronic heart failure 
(CHF) or cardiovascular deaths in patients with CHF 
with reduced ejection fraction (HFrEF). In the ran-
domized PARAGON-HF [8] study efficacy and safety 
of sacubitril/valsartan (purposed dose 97/103  mg 
twice daily) and valsartan (purposed dose 160  mg 
twice daily) were compared in 4822 NYHA function-
al class II –IV patients with ejection fraction 45 % or 
higher.
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During a median follow-up of 35 months composite 
primary endpoint event rate (hospitalization for heart 
failure or cardiovascular death) was similar in the sa-
cubitril/valsartan and valsartan groups (RR 0.87; 95 % 
CI  0.75–1.01; p  =  0.059), and, separately, frequencies 
of cardiovascular deaths (RR 0.95; 95 % CI 0.79–1.16) 
and hospitalizations for heart failure (RR 0.85; 95 % 
CI  0.72–1.00) were comparable. Sacubitril/valsartan 
was more effective in decreasing functional class of 
CHF and increasing the quality of life in 8 months 
(quality of life was assessed with the Kansas City 
Cardiomyopathy Questionnaire), it also less affected 
renal function (RR 0.5; 95 % CI 0.33–0.77). In the sa-
cubitril/valsartan group hypotension (15.8 % versus 
10.8 % in the valsartan group) and angioneurotic ede-
ma (0.6 % versus 0.2 % respectively) developed more 
often, and hypokalemia more rarely compared with 
the valsartan group (13.2 % versus 15.3 % respective-
ly). Analysis which was planned in advance identified 
that sacubitril/valsartan was superior to valsartan in 
patients with lower ejection fraction (57 % and less) 
and in women.

Sacubitril/valsartan does not provide significant 
reduction in total number of hospitalizations for heart 
failure and cardiovascular deaths in patients with 
CHF with ejection fraction 45 % or higher. However, 
some new findings about the benefits of sacubitril/
valsartan in patients with CHF with ejection fraction 
45–57 %, and especially in women, were made.

In patients who had ST-segment elevation 
MI (STEMI) PCI of the affected artery decreases car-
diovascular death and recurrent MI risks. COMPLETE 
[9] study investigated the hypothesis of additional 
risk reduction in patients who undergo simultaneous 
PCI of other stenosed coronary arteries.

Patients with MI and multivessel CAD who success-
fully underwent PCI of the affected artery were ran-
domized for complete PCI revascularization of all an-
giographically significant lesions (at least 70 % vessel 
diameter stenosis or 50–69 % stenosis with low frac-
tional flow reserve) (n  =  2016) or refusal of complete 
revascularization (n  =  2025). During a median follow-
up of 3 years significantly less poor outcomes includ-
ed in primary composite endpoint (cardiovascular 
death, MI) were observed in patients with complete 
revascularization compared with patients with PCI of 
only affected artery (7.8 % versus 10.5 % respectively; 
RR 0.74; 95 % CI 0.6–0.91; p  =  0.004), as well as the to-
tal number of cardiovascular deaths, MI and revascu-
larizations caused by ischemia (8.9 % versus 16.7 % 
respectively; RR 0.51; 95 % CI  0.43–0.61; p  <  0.001). 

Complete revascularization proved to be beneficial if 
performed both during the hospitalization and after 
several weeks (up to 45 days) after the discharge, i.e. 
complications occurred after considerable time and 
could be successfully prevented. Considering safety 
and other outcomes, including stroke, stent throm-
bosis, major bleeding, acute kidney failure and severe 
CHF no significant difference between two groups 
was detected.

This research is the first large randomized study 
that demonstrated the reduction of severe CVD risk 
in complete coronary revascularization compared 
with PCI of only one effected artery in patients with 
STEMI  in multivessel CAD. The reduction in com-
posite primary endpoint event frequency was deter-
mined by lower number of non-ST-segment elevation 
MI  (non-STEMI), but not by cardiovascular disease 
mortality. The study had no statistical power to de-
termine difference in mortality. The COMPLETE proj-
ect confirmed that complete coronary revascular-
ization is feasible, the statement that was already in 
STEMI treatment guidelines.

In patients with type 2 diabetes sodium-glucose 
transport protein 2 (SGLT2) inhibitors reduce the risk 
of first hospitalization for heart failure, apparently by 
mechanisms that are independent from their hypogly-
cemic actions. The hypothesis of the DAPA-HF study 
[10] was that the HFrEF can be effectively treated in 
patients with diabetes as well as in patients without 
diabetes.

NYHA II, III  and IV  patients with LV  ejection frac-
tion 40 % or less were randomized and administered 
dapagliflozin 10  mg once daily (n  =  2373) or placebo 
(n  =  2371) in addition to recommended therapy. On 
average, after over 18.2 months of follow-up, signifi-
cant reduction in total number of primary endpoint 
events (hospitalization for heart failure, urgent in-
travenous CHF therapy, cardiovascular death) in the 
dapagliflozin group was determined (16.3 % versus 
21.2 % in placebo patients; RR 0.74; 95 % CI  0.65–
0.85; p  <  0.001). Both components of primary end-
point — ​first deterioration of CHF (10.0 % versus 
13.7 % in placebo group; RR 0.70; 95 % CI 0.59–0.83; 
p  =  0.00 001) and cardiovascular death (9.6 % versus 
11.5 % in placebo group; RR 0.82; 95 % CI 0.69–0.98; 
р  =  0.03) as well as death from any cause (11.6 % ver-
sus 13.9 % respectively; RR 0.83; 95 % CI  0.71–0.97; 
р  =  0.022) were identified less frequently in the dapa-
gliflozin group. Decrease in CHF symptoms (Kansas 
City Cardiomyopathy Questionnaire) was also noted in 
patients getting dapagliflozin compared with patients 
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getting placebo. The benefits of dapagliflozin were 
independent from sacubitril/valsartan therapy as 
these medications have different mechanisms of ac-
tion. The frequency of poor outcomes in patients with 
and without type 2 diabetes appeared to be similar. 
The frequency of poor outcomes including decreased 
circulating volume, kidney dysfunction, severe hypo-
glycemia, amputation and bone fractures were also 
comparable between two groups.

In patients with HFrEF addition of dapagliflozin 
to the standard therapy reduces the risk of CHF de-
terioration or cardiovascular death compared with 
placebo, irrespective of type 2 diabetes presence. 
Dapagliflozin that is already successfully used for 
type 2 diabetes treatment and CHF prevention can 
also be used in patients with systolic CHF and without 
diabetes.

HOT LINE Session 2
In the NZOTACS (New Zealand Oxygen in Acute 
Coronary Syndromes) trial [11] ambulance acute cor-
onary syndromes care records were analyzed in order 
to compare 30-day mortality in 20.304 patients with 
high-oxygen protocol and 20.568 patients with low-
oxygen protocol. The high-oxygen protocol consisted 
of oxygen delivered by face mask at 6 to 8 L given to 
all patients with suspected acute coronary syndrome 
(ACS) (patients presenting with retrosternal isch-
emic pain or specific ECG findings), irrespective of 
oxygen saturation levels, with oxygen stopped when 
clinical evidence indicated the ischemia had resolved. 
The low-oxygen protocol recommended that oxy-
gen was given only when saturation fell below 90 % 
and stopped when saturation reached 90–94 %. ACS 
was later confirmed in 43 % of patients, and in 10 % 
STEMI was diagnosed.

Primary outcome showed that high-oxygen ad-
ministration did not reduce 30-day mortality com-
pared with low-oxygen (3.02 % in the routine-oxygen 
group and 3.12 % in low-oxygen group; RR 0.97; 95 % 
CI  0.86–1.08). At the same time in the group of pa-
tients with STEMI who were started on high-oxygen 
protocol 30-day mortality rates were much lower 
(8.8 % versus 10.6 % in low-oxygen protocol group; 
p  =  0.016). Reduction in mortality rates was also reg-
istered in high-oxygen protocol group in patients with 
low saturation that was recorded on ambulance ar-
rival (10.1 % versus 11.1 % in low-oxygen group; RR 
0.88; 95 % CI 0.70–1.11).

The investigators concluded that patients with 
suspected ACS and with normal blood oxygen level 

do not benefit from high-level oxygen administration. 
European and American clinical guidelines recom-
mend that oxygen be given only when oxygen satura-
tion levels are below 90 % in patients with ACS.

It is known that remote ischemic conditioning with 
transient ischemia and reperfusion applied to the 
arm has been shown to reduce myocardial infarct size 
in patients with ST-elevation myocardial infarction 
(STEMI) undergoing primary percutaneous coronary 
intervention (PPCI). CONDI-2/ERIC-PPCI  trial [12] 
investigated whether remote ischemic conditioning 
could reduce the incidence of cardiac death and hos-
pitalization for heart failure at 12 months.

Patients with suspected STEMI and who were eli-
gible for PPCI  were randomly allocated to receive 
standard treatment (including a sham simulated 
remote ischemic conditioning intervention — ​con-
trol group, n  =  2701) or remote ischemic conditioning 
treatment before PPCI  (n  =  2700). An automated cuff 
device was used to deliver the remote ischemic con-
ditioning protocol, which comprised four alternating 
cycles of cuff inflation for 5 min and deflation for 5 
min. Study team members collecting the data and 
assessing outcomes were masked to the treatment 
allocation. At 12 months post-PPCI  frequencies of 
cardiac death or hospitalization for heart failure (the 
primary combined endpoint events) were similar in 
the control group and in the remote ischemic con-
ditioning group (8.6 and 9.4 % respectively; RR 1.10; 
95 % CI 0.91–1.32; p  =  0.32). No severe adverse side ef-
fects of remote ischemic conditioning were observed. 
It was concluded that remote ischemic conditioning 
does not improve clinical outcomes (cardiac death or 
hospitalization for heart failure) at 12 months follow-
up in patients with STEMI undergoing PPCI.

ISAR-REACT 5 trial [13] compared efficacy and 
safety of ticagrelor or prasugrel therapy in patients 
with acute coronary syndromes for whom invasive 
evaluation is planned. Patients were randomized to 
receive standard therapy which included ticagrelor 
(n  =  2012) or prasugrel (n  =  2006). Loading doses were 
administered differently depending on the type of 
ACS. Patients with STEMI received the loading dose 
of ticagrelor (180 mg) or prasugrel (60 mg) soon af-
ter randomization. Patients with non-STEMI/unstable 
angina received ticagrelor after randomization, and 
prasugrel after randomization and angiography.

At 1 year after randomization, the incidence of 
the combined primary efficacy endpoint (death, MI, 
or stroke) was significantly higher in the ticagrelor 
group (9.3 % versus 6.9 % in the prasugrel group; 
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RR 1.36; 95 % CI 1.09–1.7; p  =  0.006). Adverse events 
included: death from any cause (4.5 % vs. 3.7 %); 
MI  (4.8 % vs. 3.0 %); stroke (1.1 % vs. 1.0 %); definite 
or probable stent thrombosis (1.3 % vs. 1.0 %); defi-
nite stent thrombosis (1.1 % vs. 0.6 %) in the ticagre-
lor and prasugrel respectively. The incidence of safety 
endpoint (Bleeding Academic Research Consortium 
type 3, 4, or 5 bleeding) was higher in the ticagrelor 
group compared with the prasugrel group (5.4 % ver-
sus 4.8 % respectively; RR =1.12; 95 % CI  0.83–1.51; 
p  =  0.46).

In patients with STEMI/non-STEMI the incidence of 
death, MI, or stroke is significantly lower in the pra-
sugrel group compared with ticagrelor group, and 
there was no significant difference in the risk of major 
bleeding in these patients. Current findings confirm 
that prasugrel is first line antithrombotic medication 
in patients with ACS with STEMI and non-STEMI. The 
open-label nature of the trial and the fact that most 
of the follow-up was conducted by telephone remain 
a limitation. The number of patients excluded from 
the safety analysis was 10 times higher in the prasu-
grel group compared with the ticagrelor group, which 
may have influenced the final total number of major 
bleedings. Previous findings suggest that antithrom-
botic effects of ticagrelor and prasugrel are similar. 
Therefore, it seems unlikely that prasugrel was in-
deed beneficial over ticagrelor and it is necessary to 
confirm the ISAR-REACT 5 trial findings in a double-
blind study.

In the HISTORIC trial [14] involved 32.837 patients 
and estimated different cardiac troponin values mea-
sured by high-sensitivity cardiac troponin I (hs-cTnI) 
assay in order to rule out MI and safely discharge pa-
tients directly from ED without increase in poor car-
diologic events frequency. After the initial troponin 
assessment (or after repeated troponin assessment 
if the symptoms started less than 2 hours before the 
presentation), low-risk patients (cTnI  <  5 ng/L) with 
symptoms that started more than 2 hours prior the 
presentation were identified. Patients who were con-
sidered to be at high risk and had cTnI  level higher 
than the sex-specific 99th centile at presentation were 
admitted. Intermediate-risk patients with cTnI levels 
between 5 ng/L and the 99th centile were retested af-
ter 3 hours and were sent home if the cTnI  was <3 
ng/L; they were admitted if it was ≥3 ng/L.

Implementing the early rule-out pathway reduced 
the time the patients spent in the ED compared with 
standard rule-out (6.8 versus 10.1 hours respectively; 
p  <  0.001). It also increased the proportion of patients 

sent home without being admitted (74 % versus 53 % 
respectively; RR 1.57; 95 % CI  1.34–1.83; p  <  0.001). 
Frequency of cardiac death and MI  (primary safety 
endpoint) was 1.8 % in the early-rule-out pathway 
group and 2.5 % in the standard care group at 1 year 
(corrected RR 1.02; 95 % CI 0.74–1.4). Compared with 
the patients with cTnI levels between 5 ng/L and the 
99th centile patients with cTnI levels below 5 ng/L were 
at a significantly lower risk of MI or cardiac death at 
1 year (5.3 % versus 0.7 % respectively; corrected RR 
0.23; 95 % CI 0.19–0.28). Patients with cTnI levels be-
low 3 ng/L were also at a lower risk of MI or cardiac 
death at 1 year (5.3 % versus 0.3 % respectively; cor-
rected RR 0.20; 95 % CI 0.14–0.29).

The early rule-out pathway implementation may 
prove useful for both patients and healthcare. A sin-
gle cTnI  test will provide an evaluation that can aid 
in making a safe decision about the need of hospital 
admission, which will also lead to cost reduction.

HOT LINE Session 3
UK Biobank study [15] assessed the effect of lower 
low-density lipoprotein cholesterol (LDL –C) and low-
er systolic blood pressure (SBP) on the lifetime risk 
of cardiovascular disease. The study included 438.952 
participants who were enrolled in the UK Biobank 
between 2006  and 2010  and were under observa-
tion through 2018. The investigators used LDL –C and 
SBP scores as instruments to divide participants into 
groups with lifetime exposure to lower LDL –C, lower 
SBP, or both. Differences in plasma LDL –C, SBP, and 
cardiovascular event rates between the groups were 
compared in order to estimate associations with life-
time risk of cardiovascular disease.

During the observation period 24.980 patients 
experienced a first major coronary event (coronary 
death, nonfatal MI, or coronary revascularization). 
Participants with LDL –C  genetic scores 14.7-mg/
dL  lower than the median levels had lower lifetime 
risk of major coronary events (OR 0.73; 95 % CI 0.70–
0.75; р  <  0.001). Participants with SBP genetic scores 
2.9-mm Hg lower than the median also were at a 
lower risk of major coronary events (OR 0.82 95 % 
CI 0.79–0.85; р  <  0.001). Participants in the group with 
both genetic scores lower than the median (13.9-
mg/dL  lower LDL –C, 3.1-mm Hg lower SBP) were 
at an even lower risk of major coronary events (OR 
0.61; 95 % CI 0.59–0.64; р  <  0.001). In a meta-regres-
sion analysis, combined effect of 38.67-mg/dL lower 
LDL –C  and 10-mm Hg lower SBP was associated 
with a significantly lower lifetime risk of major coro-
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nary events (OR 0.22; 95 % CI, 0.17–0.26; p  <  0.001), 
and cardiovascular death (OR 0.32; 95 % CI 0.25–0.40; 
p <0.001).

Lifelong genetic exposure to lower levels of 
LDL –C cholesterol and lower SBP is associated with 
lower cardiovascular risk. However, it cannot be as-
sumed that these findings represent the magnitude 
of possible benefit from the management of these 
risk factors.

At 1 year after revascularization patients with 
stable CAD and atrial fibrillation or those who do not 
need revascularization are recommended to start oral 
anticoagulants. However, there are limited data from 
randomized controlled trials that evaluate this treat-
ment. Moreover, in clinical practice most patients in 
these situations continue to be treated with combina-
tion antiplatelet therapy for more than a year.

An open-label AFIRE trial [16] carried out in Japan 
involved 2236 patients with atrial fibrillation who had 
undergone PCI (70 % of cases) or CABG more than 1 
year earlier or who had angiographically confirmed 
CAD  not requiring revascularization. Patients were 
randomly assigned to receive monotherapy with riva-
roxaban (10–15 mg once daily) or combination therapy 
with rivaroxaban and single antiplatelet agent (70 % 
aspirin, 25 % clopidogrel or prasugrel). The trial was 
stopped early because of high mortality in the combi-
nation therapy group. During a median follow-up of 2 
years the total number of primary efficacy endpoint 
events (stroke, systemic embolism, MI, unstable an-
gina requiring revascularization or death from any 
cause) was not lower in the rivaroxaban monotherapy 
group compared with the combination therapy group 
(4.14 % versus 5.75 % events per patient-year respec-
tively; OR 0.72; 95 % CI  0.55–0.95; р  <  0.001 for non-
inferiority). Rivaroxaban monotherapy was superior 
to combination therapy for the primary safety end 
point (major bleeding according to the criteria of the 
International Society on Thrombosis and Hemostasis) 
with event rates of 1.62 % and 2.76 % per patient-year, 
respectively (OR 0.59; 95 % CI  0.39–0.89, p  =  0.01 for 
superiority).

Rivaroxaban monotherapy was not inferior to com-
bination therapy with rivaroxaban and antiaggregant 
medication in decreasing the number of ischemic 
complications and was superior in safety (major 
bleeding risk). These findings confirm European 
and American recommendations that anticoagulant 
monotherapy (e.g. rivaroxaban) should be used in pa-
tients with stable CAD and atrial fibrillation.

The GALACTIC  trial [17] evaluated the hypothesis 
that early intensive and sustained use of a complex 
of vasodilators including renin-angiotensin system 
(RAS) inhibitors improve outcomes compared with 
the standard therapy due to improve of lung conges-
tion and organ perfusion.

Patients hospitalized for acute heart failure (AHF), 
NYHA III/IV  functional class symptom severity with 
increased plasma concentrations of natriuretic pep-
tides, and systolic blood pressure of at least 100 mm 
Hg were randomly assigned to standard care (n  =  402) 
or a strategy of early intensive and sustained vaso-
dilation (n  =  386). In the early intensive and sustained 
vasodilation group included high doses of common 
vasodilators, including sublingual and transdermal 
nitrates from the 1st day, oral hydralazine during first 
48 hours to avoid nitrate tolerance, and rapid up-ti-
tration of angiotensin-converting enzyme inhibitors 
(ACEi) or angiotensin receptor blockers (ARBs). Other 
treatment options (aldosterone antagonists, beta-
blockers, loop diuretics) were used according to the 
physician’s decision and guidelines in both groups.

Rehospitalization for AHF or all-cause mortality 
at 180 days was comparable in both groups (30.6 % 
in the intervention group and 27.8 % in the standard 
care group; corrected OR 1.07; 95 % CI  0.83–1.39; 
р  =  0.592. At 6 days the decrease in shortness of breath 
was identified in both groups. Frequency of adverse 
events was higher in the early intensive and sustained 
vasodilation group compared with the standard care 
group (82 % versus 75 % respectively). Headache and 
systolic arterial hypotension were identified more 
frequently in the intervention group as well (8 % ver-
sus 2 % in the standard care group).

Among patients with AHF, a strategy of early inten-
sive and sustained vasodilation individualized doses 
of nitrates, hydralazine, ACEi, ARBs or sacubitril/
valsartan did not significantly improve a composite 
outcome of all-cause mortality and AHF rehospital-
ization compared with usual care. Pulmonary con-
gestion, despite being the sign of AHF, is not an ideal 
target for therapies. Therefore, it is necessary to fo-
cus on the means of prevention, early diagnosis and 
treatment of heart failure in order to avoid its pro-
gression into AHF.

J.J. Miranda presented a trial, conducted in Peru, 
that investigated the effect of salt substitution in 
lowering the blood pressure [18]. For 3 years house-
holds, grocery shops, bakeries, and restaurants in the 
rural area were provided with free potassium chlo-
ride to substitute 25 % of sodium chloride in food. The 
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study involved 91.2 % of 2605 adult residents of this 
area, and people with chronic kidney disease, cardiac 
disease or those who took digoxin were excluded to 
avoid hyperkalemia. Blood pressure was evaluated 
every 5 months for a total of 7 measurements and 
systolic blood pressure reduced by an average of 1.23 
mmHg and diastolic blood pressure by an average of 
0.72 mmHg compared with baseline 113.1/72 mmHg 
(p  =  0.04 and p  =  0.022 respectively). Blood pressure re-
ductions were even greater (18 %) in individuals with 
hypertension at baseline and in patients over 60 years 
(average reductions in systolic and diastolic blood 
pressures were 1.92 mmHg and 2.17 mmHg, respec-
tively). No adverse effects were observed. Cumulative 
probability of arterial hypertension development 
(BP  >  14/90 mmHg) reduced by 55 % compared with 
baseline (p  <  0.001) at 3-year follow-up.

The study demonstrates that population-wide 
substitution of sodium chloride with potassium chlo-
ride is effective and feasible. Although there was no 
significant mean blood pressure reduction, even 2 
mmHg reduction is expected to reduce stroke mor-
tality by 10 % and CAD by 7 %.

Arterial hypertension is the leading cause of car-
diovascular disease globally, however, hypertension 
control in insufficient. The authors of an open ran-
domized controlled trial, HOPE 4 [19], hypothesized 
that the efficacy of hypertension control can be im-
proved by an active involvement of primary care phy-
sicians and family members, and provision of effec-
tive medications to patients with poorly controlled or 
recently diagnosed hypertension. The study involved 
1371 patients from 30 communities in Colombia and 
Malaysia who were randomly assigned to receive 
standard care (control group, n  =  727) or free antihy-
pertensive and statin medications, support from a 
family member or friend (treatment supporter) in or-
der to improve adherence to medications and healthy 
lifestyle (the intervention group, n  =  644).

The primary endpoint was the change in 10-
year cardiovascular disease risk estimated by the 
Framingham Risk Score at 12 months between 
the participants from the intervention and control 
groups. All patients completed 12-minth follow-up 
and the reduction in risk estimate was –6.4 % in the 
control group and –11.17 % in the intervention group, 
with a difference of –4.78 % (95 % CI  -7.11to –2.44; 
р  <  0.0001). There was an absolute 11.45 mm Hg re-
duction in SBP (95 % CI  –14.94 to –7.97) and a 0.41 
mmol/L reduction in LDL (95 % CI -0.60 to 0.23) in the 
intervention group (both p,0.0001). A blood pressure 

goal of <140 mm Hg was registered in 69 % of patients 
in the intervention group versus 30 % in the control 
group (p  <  0.0001).

A complex model of care, involving primary care 
physicians and family members that are familiar with 
the local context, significantly improved hypertension 
control. Implementation of this strategy can poten-
tially improve the cardiovascular risk compared with 
current strategies that are mainly physician focused.

HOT LINE Session 4
Patients with severe renal failure are usually exclud-
ed from randomized studies that makes it hard to 
found optimal CHF therapy for individuals with renal 
dysfunction.

BB-meta-HF study [20] estimated the influence of 
beta-blockers on the outcomes in CHF patients with 
reduced LV  ejection fraction and renal function im-
pairment using the data from 10 double-blind place-
bo-controlled randomized studies (n  =  16.740). Renal 
dysfunction was the key marker of CHF patients’ mor-
tality, with a 12 % increase in the mortality for every 
10 ml/min lower eGFR (p  <  0.001). Positive prognostic 
effect of beta-blockers (death from all causes ab-
solute risk reduction was 4.7 % per year) was most 
prominent in patients with moderate chronic kidney 
disease (eGFR 30–44 ml/min/1.73 m2). No deteriora-
tion in renal function in patients taking beta-blockers 
was observed. Patients with systolic CHF and con-
comitant atrial fibrillation lacked benefit from beta-
blockers regardless of eGFR.

Beta-blockers reduce mortality in patients with 
CHF with reduced ejection fraction and sinus rhythm, 
even with moderate kidney dysfunction at baseline. 
Beta-blockers do not decrease renal function and 
therefore patients with systolic CHF should receive 
beta-blocker therapy even with moderate or moder-
ately severe renal dysfunction.

The SYNTAX study compared PCI using first-gener-
ation paclitaxel-eluting Taxus stents with CABG in pa-
tients with de-novo three-vessel and left main coro-
nary artery disease and reported results up to 5 years. 
The SYNTAX  Extended Survival (SYNTAXES) study 
[21] evaluated 10-year all-cause mortality from these 
two types of interventions according to the intention-
to-treat principle. From 2005  to 2007  1800  patients 
were randomly assigned to the PCI  group (n  =  903) 
or to the CABG group (n  =  897). At 10 years the pri-
mary endpoint (death from all causes) was identified 
in 27 % of PCI patients and in 24 % of CABG patients 
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(hazard ration (HR) 1.17; 95 % CI 0.97–1.41; p  =  0.092). 
Among the patients with three-vessel CAD, 28 % had 
died after PCI versus 21 % after CABG (HR 1.41; 95 % 
CI 1.10–1.80); among the patients with left main ar-
tery disease — ​26 % after PCI versus 28 % after CABG 
(HR 0.9; 95 % CI 0.68–1.20). These findings were not 
affected by diabetes.

At 10 years, there was no significant difference in 
death from all causes between PCI using first-gen-
eration paclitaxel-eluting stents and CABG. Of note, 
CABG provided a significant survival benefit in pa-
tients with three-vessel disease, but not in patients 
with left main coronary artery disease.

The MITRA-FR trial [22] involved patients with 
mitral regurgitation and symptomatic heart failure 
treated using guideline-directed medical treatment 
who were hospitalized at least once in the last 12 
months. The patients were randomly assigned to the 
percutaneous mitral valve repair with the MitraClip 
device group (the intervention group, n  =  152) or the 
medical treatment group (the control group, n  =  152). 
At 24 months death from any cause or unplanned 
hospitalization for heart failure (combined primary 
endpoint) occurred in 63.8 % of patients in the inter-
vention group and in 67.1 % of patients in the control 
group (HR 1.01; 95 % CI  0.77–1.34). Death from any 
cause occurred in 34.9 % versus 34.2 % respectively 
(HR 1.02; 95 % CI  0.70–1.50) and unplanned hospi-
talization for heart failure occurred in 55.9 % versus 
61.8 % respectively (HR 0.97; 95 % CI 0.72–1.30).

In patients with severe secondary mitral regurgi-
tation, percutaneous repair added to medical treat-
ment does not significantly reduce the risk of death or 
hospitalization for heart failure at 2 years compared 
with medical treatment alone. On contrary, a similar 
COAPT study reported that percutaneous repair with 
the MitraClip device reduced the frequency of hos-
pitalization for heart failure at 24 months. Mortality 
differed significantly in MITRA-FR and COAPT (34 % 
and 46 % at 2 years respectively), which may be either 
due to greater severity of cardiac disease in COAPT 
participants or to higher intensity of medical treat-
ment in MITRA-FR. Assumingly, MitraClip may be 
beneficial in patients with severe secondary mitral 
regurgitation in the absence of significant LV dilation, 
who continue to be symptomatic despite the maximal 
medical treatment. COAPT and MITRA-FR investiga-
tors are planning to continue their observations up to 
5 years.

The DANAMI-2 trial [23] involved 1572  patients 
with STEMI who were randomized to receive PCI or 

fibrinolysis therapy. At 16 years death or re-hospi-
talization for MI  (primary composite endpoint) oc-
curred in 58.7 % PCI compared with 62.3 % with fibri-
nolysis (RR 0.86; 95 % CI 0.76–0.98). No difference in 
all-cause mortality in two groups was observed, but 
cardiac death rates were significantly lower in the 
primary PCI  group (18.3 % versus 22.7 % in fibrino-
lysis group; RR 0.78; 95 % CI 0.63–0.98). The benefit 
of primary PCI compared with fibrinolysis in patients 
with STEMI — ​a reduction in the risk of death or re-
hospitalization for MI — ​was sustained to 16 years.

HOT LINE Session 5
Data from 32 703 patients from 45 countries with 

chronic coronary syndrome enrolled in the prospec-
tive observational CLARIFY [24] registry with a 5-year 
follow-up, were analyzed. Characteristics and man-
agement of patients, as well as the determinants of 
achieved results were studied.

Frequency of composed primary endpoint (cardio-
vascular death or non-fatal MI) over a five-year fol-
low-up period was 8.0 % (8.1 % in men and 7.6 % in 
women). The main independent predictors of primary 
endpoint complications were previous hospitaliza-
tions for heart failure, current smoking, atrial fibril-
lation, residence in Central/South America, previous 
MI or stroke, current angina or peripheral artery dis-
ease. The association between angina and previous 
MI was determined (p  =  0.0016). Frequency of primary 
endpoint events was higher in patients with previous 
MI  who also had stable angina (11.8 % versus 8.2 % 
in patients without angina; p  <  0.001), and patients 
without previous MI  had no frequency difference of 
endpoint events independently of angina (6.3 % in pa-
tients with stable angina and 6.4 % in patients without 
stable angina; p  <  0.99). Evidence-based secondary 
prevention measures were successfully implemented 
in the registry patients.

Described characteristics of patients with chronic 
coronary syndrome patients show that patients with 
both angina and prior MI can be identified as a high-
risk group despite intensive implementation of sec-
ondary prevention measures.

Patient data from SWEDEHEART registry [25] were 
analyzed to evaluate the effect of the long-term use 
of secondary prevention medications after CABG 
(statins, beta-blockers, renin-angiotensin-aldoste-
rone system (RAAS) inhibitors and antiplatelet ther-
apy) on mortality.

The study involved all the patients who under-
went CABG in Sweden from 200 to 2015 and survived 
at least 6 months after discharge (n  =  28.812). Six 
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months after discharge 93.9 % of patients received 
statins and 77.3 % eight years later. Figures for beta-
blockers were 91.9 % and 76.4 %, for RAAS inhibitors 
72.9 % and 65.9 %; for antiplatelets 93.0 % and 79.8 % 
respectively. These medications were administrated 
less often to patients aged 75 years and older. After 
adjustment for age, gender, comorbidities, and use 
of other secondary preventive drugs, treatment with 
statins (HR 0.56; 95 % CI 0.52–0.60], RAAS inhibitors 
(HR 0.78; 95 % CI  0.73–0.84), and platelet inhibitors 
(HR 0.74; 95 % CI 0.69–0.81) were individually associ-
ated with lower mortality risk (all p  <  0.001). However, 
beta-blockers did not improve mortality (HR 0.97; 
95 % CI 0.90–1.06; p  =  0.54).

Frequency of secondary prevention medications 
use after CABG was high in the early post-operative 
period but decreased significantly. It is essential to 
use statins, RAAS inhibitors, and platelet inhibitors 
after CABG, and the use of beta-blockers may be 
questioned.

The majority of randomized trials on the use of 
implantable cardioverter-defibrillator (ICD) for pri-
mary prevention of sudden cardiac death in patients 
with HFrEF were conducted at the end of the twenti-
eth century. The study investigated the association of 
ICD and mortality rates in a HFrEF cohort receiving 
modern treatment. Patients from the Swedish Heart 
Failure Registry [26] who met the European Society 
of Cardiology criteria for primary prevention of sud-
den cardiac death with an ICD. The association be-
tween ICD use, 1-year and 5-year all-cause and car-
diovascular mortality was assessed by Cox regres-
sion models in predetermined groups.

Of 16.702 patients who met the criteria only 
1599  (10 %) had an ICD  implanted. ICD use was as-
sociated with a reduction of all-cause mortality risk 
within 1 year (HR 0.73; 95 % CI 0.60–0.90) and 5 years 
(HR 0.88; 95 % CI 0.78–0.99). The similar results were 
observed in all subgroups, including the patients with 
and without CAD, men and women aged <75 and ≥75, 
in those with earlier and later enrollment in Swedish 
Heart Failure Registry, and in patients with and with-
out cardiac resynchronization therapy.

In a modern HFrEF population, ICD is underused, 
although it significantly reduces short-term and long-
term mortality in all the clinical and demographic 
subgroups. These finding support better implemen-
tation of ICD in systolic CHF.

The PURE [27, 28] prospective study presents find-
ings from 155.722 participants (21 countries, 5 conti-
nents, except Australia) aged 35–70 years, who were 

enrolled in 2005–2016 with a following follow-up (me-
dian  =  9.5 years). The investigators compared causes 
of death in high-income, middle-income, or low-
income countries, modifiable risk factors effect on 
cardiovascular disease events (cardiovascular death, 
MI, stroke and heart failure) and mortality. According 
to the findings, mortality was caused by cardiovas-
cular events in 43 %, 42 % and 23 % of cases, and by 
cancer in 15 %, 30 %, 55 % in high-income, middle-
income, or low-income countries, respectively. All-
cause mortality rates, adjusted for age and gender, 
decreased with the increase in income — ​13.3, 6.9 
and 3.4/1000  patient-years in high-income, middle-
income, or low-income countries respectively. When 
analyzed separately, low income was associated with 
increased mortality from cardiovascular and respira-
tory diseases, traumas and infections; and with de-
creased mortality from cancer. Mortality from cardio-
vascular causes to mortality from cancer ratio was 
3.0, 1.3 and 0.4 in high-income, middle-income, or 
low-income countries, respectively. The most impor-
tant cardiovascular disease risk factor was arterial 
hypertension, followed by high LDL level and air pol-
lution. Smoking, bad diet, poor education and abdom-
inal obesity also increased cardiovascular disease 
risk. Behavioral and metabolic risk factors were pre-
dominant risk factors in high-income countries, and 
poor education and air pollution were predominant in 
middle-income and low-income countries.

Most cardiovascular disease cases and deaths can 
be prevented by adequate control of metabolic and 
behavioral risk factors in households and individu-
als. National healthcare policies should focus on risk 
factors of greatest significance in the specific groups 
of countries. In low-income and middle-income coun-
tries, the greatest benefit can be achieved by smok-
ing limitations, blood pressure control, healthcare 
investments and better availability of medication for 
modifiable risk factors correction.

HOT LINE Session 6
The RAPID-TnT study [29] investigated the use of 
earlier high-sensitivity troponin (hs-cTnT) assays to 
safely exclude MI in patients presented into the emer-
gency department with ACS. Patients were randomly 
assigned to receive care guided either by the early 
(0/1-hour) hs-cTnT assessment protocol with exclu-
sion criteria <5 ng/L  (n  =  1646) or by standard (0/3-
hour) assessment protocol with exclusion criteria  <  29 
ng/L (n  =  1642). Participants in the 0/1-hour arm were 
more likely to be discharged earlier compared with 
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the standard arm (45.1 % versus 32.3 % respectively; 
p  <  0.001), and the median length of stay was shorter 
(4.6 hours versus 5.6 hours respectively, p  <  0.001). 
Over the 30-day follow-up period primary endpoint 
events (all-cause death or MI) occurred with the 
same frequency in both arms (1.0 % in the 0/1-hour 
arm versus 1.0 % in the standard arm; RR 1.06; 95 % 
CI 0.53–2.11; non-inferiority p-value  =  0.06, superior-
ity p-value  =  0.867). Among the discharged patients, 
the negative predictive value for the 0/1-hour proto-
col was 99.6 % (95 % CI 99.0–99.9 %) for 30-day risk of 
death or MI.

The early (0/1-hour) hs-cTnT assessment protocol 
which was tested in clinical settings enables earlier 
discharge of patients with suspected ACS, without 
worsening the 30-day outcomes. Recent findings 
suggest the possibility of future changes in suspected 
ACS patient management.

A randomized, open-label, phase 3b ENTRUST-AF 
PCI study [30] involved patients with atrial fibrillation 
(AF) requiring oral anticoagulation, who had under-
gone successful PCI for stable CAD or ACS. Patients 
were randomized from 4 to 5 days after PCI to either 
edoxaban (60  mg once daily) plus a P2Y12 inhibi-
tor (clopidogrel, prasugrel, or ticagrelor depending 
on the investigators’ preferences) for 12 months or 
a vitamin K antagonist (VKA) plus a P2Y12 inhibitor 
and aspirin (100  mg once daily) for 1–12 months. 
The edoxaban dose was later reduced to 30 mg once 
daily if one or more factors (creatinine clearance 
15–50 mL/min, weight ≤60 kg, or concomitant use of 
potent P-glycoprotein inhibitors) were present. At 12 
months the primary safety endpoint events (major or 
clinically relevant non-major bleeding) occurred in 
17 % (annualized event rate 20.6 %) of patients in the 
edoxaban group and in 20 % (annualized event rate 
25.6 %) of patients in the VKA group (HR 0.83; 95 % 
CI  0.65–1.05; non-inferiority p-value p  =  0.0010, su-
periority p-value p  =  0.1154). Annualized primary ef-
ficacy endpoint event rate (cardiovascular disease, 
stroke, systemic embolism, MI or stent thrombosis) 
was 7.3 % in the edoxaban group and 6.9 % in the VKA 
group (HR 1.06; 95 % CI 0.71–1.69).

In patients with AF who had PCI double antiplatelet 
edoxaban-based therapy was non-inferior for safety 
(bleeding risk) compared with the standard triple an-
tithrombotic VKA-based regimen, without significant 
difference in ischemic events rate.

In an open-label POPular Genetics study [31] pa-
tients who had undergone primary PCI were random-
ized to undergo an early genetic testing (n  =  1242) or 

to standard treatment with ticagrelor or prasugrel 
(n  =  1246). It is known that CYP2C19*2 or CYP2C19*3 
alleles are associated with reduced transformation 
of clopidogrel into its active form. Patients in the ge-
netic testing group who tested positive for CYP2C19*2 
or CYP2C19*3 alleles were treated with ticagrelor 
or prasugrel, and those who tested negative were 
treated with clopidogrel. At 12 months a total of poor 
clinical outcomes (primary combined endpoint: death 
from all causes, MI, stent thrombosis, stroke or ma-
jor bleeding) occurred in 5.1 % in the genetic testing 
group versus 5.9 % in the standard therapy group 
(p  <  0.001 for non-inferiority). PLATO major or non-
major bleeding rate was 9.8 in the genetic testing 
group and 12.5 % in the standard therapy group (HR 
0.78; 95 % CI 0.61–0.98; p  =  0.04).

In patients who had PCI  the strategy of genetic 
testing with CYP2C19 genotype evaluation for oral 
P2Y12 inhibitor selection was non-inferior compared 
with standard regimen with ticagrelor or prasugrel in 
preventing thrombotic events at 12 months.

The DAPA study [32] that began in 2004 was stopped 
early in 2013 due to slow enrollment of patients who 
had STEMI. It was originally planned to investigate 
the reduction in mortality ICD  implantation (n  =  131) 
compared with medical therapy only (n  =  135). During 
a median follow-up of 9 years all-cause mortality rate 
was 24.4 % in the PCI  group compared with 35.5 in 
the medical therapy group (HR 0.58; 95 % CI  0.37–
0.91; p  =  0.02); cardiac death occurred in 11.5 % ver-
sus 18.5 % respectively (HR 0.52; 95 % CI 0.28–0.99; 
p  =  0.04), and including the death from the heart fail-
ure — ​3.1 % versus 5.9 respectively.

The limitations of this study were low statistical 
power, transition of patients between groups and 
questionable inclusion criteria.

The next European Society of Cardiology Congress 
will take place in Amsterdam, Netherlands from the 
29th of August to the 2nd of September 2020.

Conclusions
This article presents the materials from the 

European Society of Cardiology 2019  which were of 
particular interest according to the authors opinion. 
More information about the Congress is available 
on https://www.escardio.org. New scientific findings 
made in the well-planned and accurately conducted 
randomized clinical studies will undoubtfully have a 
great influence on medical practice.

Conflict of interest: None declared.
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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.ihvdj@gmail.com.

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

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

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

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

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

All clinical trials should be performed and described 
in full accordance with the CONSORT standards 
(http://www.consort-statement.org),  observational 
research — ​STROBE (http://www.strobe-statement.
org), 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.

II.  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.

III. 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 ‘ priority 
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 
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 



49Author Guidelines

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. 1, Kontsevaya  A.  V. 1, Konstan
tinov V.  V. 1, Artamonova G.  V. 2, Galaganova T.  M. 3,…

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

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

3 RD 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 additional information (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
2. Summary with key words
3. List of abbreviations
4. Text
5. Acknowledgements (if any)
6. List of references
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 SI 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, or a 
hypothesis that needs to be tested by comparison or 
observation. Only those sources that directly indicate 
the problem are cited.

Statistics  — ​all published materials are reviewed 
by an expert in statistics and must meet "Uniform 
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: www.oxfordjournals.org/our_journals/eur-
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. 
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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 (M±m; 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: *, †, §, ||, ¶, 
#, **, †† etc.

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

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

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

V. The list of references.
In the form to fill in when submitting the article 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 — ​NISO), 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 DOI specified, all books ISBN. 
References to dissertations, patents, theses and any 
collections without output and ISBN are not accepted.

Examples of link design:
Article citation:
Smith A, Jones B, Clements S.  Clinical translation 

of tissue-engineered airway. Lancet. 2008;372:1201–
09. doi:10.00000/0000–0000-.

Russian-language sources with transliteration:
Bart BYa, Larina VN, Brodskyi MS, et al. 

Cardiac remodelling and clinical prognosis in pa-
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tient with chronic heart failure and complete left 
bundle branch block. Russ J Cardiol. 2011;6:4–
8. Russian. Барт Б. Я., Ларина В. Н., Бродский М. С., 
и др. Ремоделирование сердца и прогноз больных 
с  хронической сердечной недостаточностью при 
наличии полной блокады левой ножки пучка Гиса. 
Российский кардиологический журнал. 2011;6:4–
8. doi:10.15829/1560-4071-2011-6-4-8.

Book:
Shlyakhto EV, Konradi AO, Tsyrlin VA. The autonomic 

nervous system and hypertension. SPb.: Meditsinskoe 
izdatel’stvo; 2008.  Russian. Шляхто  Е.  В., Конра
ди  А.  О., Цырлин  В. А.  Вегетативная нервная 
система и  артериальная гипертензия. СПб.: 
Медицинское издательство; 2008. ISBN 0000–0000.

Chapter:
Nichols WW, O’Rourke MF. Aging, high blood 

pressure and disease in humans. In: Arnold E, ed. 
McDonald’s Blood Flow in Arteries: Theoretical, 
Experimental and Clinical Principles. 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 4th ed. Moscow: Silicea-
Polygraf; 2011. pp.203–93.  Russian  Диагностика 
и лечение хронической сердечной недостаточности. 
В  кн: Национальные клинические рекомендации. 
4-е издание. М.: Силицея-Полиграф; 2011.сс.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/vol14no2/1402062003014n.htm (28 May 2004)

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

VI. Preparation of manuscript.
The author prepares the following documents to 

upload the manuscript to the site:
The main file Is the text of the article (the system 

renames it after loading, so it does not matter how it 
is called).

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

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

VII. Copyright and publishing policy.
This section regulates the relationship between 

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

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

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

When using the article, the editors have the right to 
supply it with any illustrated material, advertising and 
allow third parties to do so.

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.

VIII. 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 
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