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Editor’'s Welcome

Dear colleagues!

In the 30" issue of the International Heart and Vascular Disease Journal, there
are the leading article and the original articles.

The leading article section presents the original work on the assessment of
behavioral risk factors, clinical and psychosomatic state in patients with chronic
noncommunicable diseases during lockdown and self-isolation. This multicenter

simultaneous study included 351 patients from 10 cities and 5 countries. During

quarantine and self-isolation patients with noncommunicable diseases had some
worsening of their clinical status requiring higher doses of medications. Most peo-
ple exercised less and had worse diet during self-isolation. One in two patients with noncommunicable diseases had moder-
ate levels of chronic stress and mild depression and anxiety.

The original article section included the study on the features of working conditions and modifiable risk factors (RF) for
cardiovascular diseases among employees of locomotive crews of the metro and railways in the city of Saint Petersburg. The
survey included 599 employees of locomotive crews, all of them were male, machinists and their assistants. Authors claim
that the results of the study may be useful for the development of preventive programs for the Russian Railways employees.

A group of foreign authors from various countries performed a comparative study on clinical outcomes of pharmacoin-
vasive strategy versus primary percutaneous coronary intervention (PCl) in acute myocardial infarction patients (AMI). The
study included 3073 consecutive AMI cases. Pharmacoinvasive strategy has almost equal efficacy compared with primary
PCl and it represents a reasonable, non-inferior alternative when primary PCl is not readily available especially in patients
presenting early after symptom onset. Other clinical study from Russia investigated features and the level of growth differ-
entiation factor 15 (GDF-15) in patients with acute ST-segment elevation myocardial infarction at the inpatient stage of treat-
ment. The persistence of high GDF-15 values during the in-patient treatment determined the prognosis of acute ST-segment
elevation myocardial infarction.

Two original works were dedicated to the studying of various aspects of heart rhythm and conduction disturbances. One
study evaluated the positive effect of the duration of pharmacologic management of premature ventricular contractions
(PVC) according to ventricular ectopy analysis in the absence of structural heart disease. The study included 214 patients
aged 19-45 years without structural heart disease and with class IV-V PVC. In patients without structural heart disease
with a linear regression slope of 12 units/IEcorr the positive effect of antiarrhythmic therapy persists for 1 year or more.
The second study assessed the features of atrial fibrillation (AF) in patients with arterial hypertension (AH) and extracardiac
comorbidities (n=536) depending on prescribed therapy and their treatment adherence. Early verification of the AF progres-
sion risk factors and the developed personalized algorithm as a risk meter can be used to assess the prognosis of AF and the
development of its complications in patients with AH in combination with extracardiac diseases.

We invite everybody to collaborate with the journal. We are waiting for your original papers, review articles, discussions,

and opinions about problems, treatment and prophylaxis recommendations.

Mekhman N. Mamedov
Editor-in-Chief

President of the "Cardioprogress” Foundation
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Abstract

Objective of the current study was to investigate behavioral risk factors, clinical and psychosomatic state in patients
with chronic noncommunicable diseases (NCDs).

Materials and Methods. This multicenter simultaneous study included 357 patients from 10 cities and 5 coun-
tries (Russia, Azerbaijan, Kazakhstan, Lithuania, Kyrgyzstan. Men and women aged 30-69 years with at least one
NCD who were self-quarantining during COVID-19 were included. NCDs included arterial hypertension (HTNJ, coro-
nary artery disease (CAD] with or without history of acute myocardial infarction, cancer treated with radiation and/
or chemotherapy, type 2 diabetes (T2D], chronic obstructive pulmonary disease (COPD) or asthma. All patients were
asked to fill special questionaries. We also performed routine physical exams that included blood pressure and
heart rate measurement and body mass index calculation (BMI).

Results. Most patients (n=236, 68 %) had HTN, 30 % had CAD [n=103), 25% had T2D (n=88), 12% had COPD (n=40)
and only 7% had cancer. In general, one in four patients with at least one NCD self-isolation was associated with
decreased quality of life and health. Hypertonic emergency happened in 78 patients, and 21% required higher
doses of antihypertensive medications. Angina symptoms worsened in 6 %. Among patients with T2D, 34 % required
higher doses of diabetes medications. Only 5% of patients with COPD and cancer noted any worsening of their
symptoms. 138 people (40 %) stated that they had less physical activity and 34 (10 %) — that they were more active
during the quarantine. 35% [n=122] stated that they ate more often during self-quarantine and 4 % [n=14) stated
that they were more successful in sticking to a diet. 55 % [n=192] stated that they had mild stress during quarantine
and self-isolation; moderate level of stress was identified in 39 % (n-137) and severe stress—in 7% [n=22) of all
the respondents. 43% (n=151) suffered from mild depression and anxiety and severe depression and anxiety were
identified in 5% (n=15] of all patients.

Conclusion. During quarantine and self-isolation patients with CNDs had some worsening of their clinical status
requiring higher doses of medications. Most people exercised less and had worse diet during self-isolation. One in
two patients with CNDs had moderate levels of chronic stress and mild depression and anxiety.

Keywords. Risk factors, psychosomatic status, CNDs, COVID-19 pandemic.

Moctynuna: 14.01.2021 MpuHaTa: 29.03.2021

Conflict of interest: none declared.

recommendations. Elderly people and those with

Introduction

At the end of 2019 an outbreak of the new corona-
virus disease caused by SARS-CoV-2 happened in
Hubei province in China [1]. In 2020, high levels of
incidence and mortality are still registered in coun-
tries where infection control measures were imple-
mented later or only partially (Italy, Spain, USA, the
UK]. The status of COVID-19 pandemic varies with
the largest number of cases registered in the USA,
Brazil, and the UK [2, 3].

In May 2020 COVID-19 worldwide mortality rate
was 7%, in February 2021 the situation improved and
the number of deaths to number of cases ratio was
2.21%. Russia was among top 10 countries with the
highest COVID-19 incidence: however, the mortality
rate in early 2021 was 1.99 % [4].

During COVID-19 pandemic all countries imposed
shutdowns and self-isolation according to the WHO

chronic noncommunicable diseases were at the high-
est risk of COVID-19 associated complications and
death [5]. At that time most hospitals only admitted
patients with COVID-19, thus those without COVID-19
but with CNDs had limited access to medical care.
At the same time, prolonged self-isolation and total
lockdown affected the quality of life and psychological
state of these individuals [6].

To prevent the negative effects of the lock-down
and self-isolation it is important to develop special
measures that can be investigated in clinical studies
of the risk factors and clinical and psychological sta-
tus of patients with CNDs.

Materials and methods

This multicenter simultaneous study included 351
patients from 10 cities and 5 countries (Russia,
Azerbaijan, Kazakhstan, Lithuania, Kyrgyzstan.
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Men and women aged 30-69 years with at least one
NCD who were self-quarantining during COVID-19
were included. NCDs included arterial hypertension
(HTNJ, coronary artery disease (CAD) with or without
history of acute myocardial infarction, cancer treated
with radiation and/or chemotherapy, type 2 diabetes
(T2D]), chronic obstructive pulmonary disease (COPD)
or asthma. Mean age was 60.6+2.4 years.

Exclusion criteria: history of psychiatric disease,
severe somatic diseases including the decompensa-
tions of previously stable conditions.

Questionaries

All patients were asked to fill special questionnaire
that was developed in our hospital. It included: iden-
tification information, social and demographic pa-
rameters, behavioral risk factors, including alcohol
use, diet and physical activity, main disease, medica-
tions, and psychological status (levels of anxiety, de-
pression and chronic stress) and also information on
COVID-19.

The questionnaire was the main document on
which this study was based.

Current smokers were identified as individuals
who smoked at least one cigarette per day. Smoking
status options were never smoked, used to some and
current smoker.

Alcohol use was assessed using the following criteria:

— no alcohol use in the previous year

— for males: low and moderate alcohol
use —<168 g of ethanol per week; sever —>168 g of
ethanol per week.

Assessment of chronic stress. We used Reeder
questionnaire to assess the level of chronic stress.
The questionnaire included 10 questions with 5 pos-
sible answers each. It assessed 3 levels of stress: low
(3.01-4 points), moderate (2.01-3 points) and severe
(1-2 points) [7].

Assessment of anxiety and depression. We used
European Quality of Life Questionnaire (EQ-5D] to as-
sess the levels of anxiety and depression. The ques-
tionnaire included 5 dimensions:

1. Movement

2. Self-care

3. Everyday activity

4. Pain, discomfort

5. Anxiety, depression

Each dimension has 3 levels: no problems, some
problems, and extreme problems. The questionnaire
also allows the patient to self-rate the changes of his/
her health over the past year [8].

Instrumental examination

We measured blood pressure and heart rate (HR) in
each patient. Blood pressure reading were performed
on the right hand with the standard sphygmoma-
nometer with a patient in a comfortable seated po-
sition after at least 5 minutes of rest. Systolic blood
pressure (SBP) was assessed according to the first
Korotkoff sound and the diastolic blood pressure
(DBP) was marked by the disappearance of the sound.
Blood pressure readings were performed twice with
2-3-minute interval and the mean value was noted in
the chart.

Anthropometric values included height and weight.
Body mass index (BMI) was calculated as a person’s
weight in kilograms divided by the square of height in
meters.

Data collection and investigators’ training
Data were collected during the planned hospital ad-
missions with the participation of primary care prac-
titioners. The study took place from June to October
2021. We carried out an online training session on
the study protocol and questionnaire. Some random
questionaries were double checked by independent
specialists. Data analysis was performed in National
Research Center for Preventive Medicine in Moscow,
Russia.

Statistical analysis

Data input was performed in the ACCESS MS OFFICE.
Statistical analysis was performed on a personal
computer (PC) using the Statistica 6 and R 3.6.1 soft-
ware. Qualitative values are presented as frequencies
and percentages. 95% confidence intervals (Cl) are
calculated using the Clopper-Pearson method and
provided for the percentages. Chi-square (x2) crite-
rion was used to compare qualitative values. Groups
"before” and "after” were compared with the sign
test. P-value less then 0.05 was considered statisti-
cally significant.

Results and discussion

In this multicenter simultaneous study, we investi-
gated the changed of various behavioral risk factors,
clinical and psychological status of people with at
least one CND (HTN, stable angina, DM, COPD, ma-
lignancy).

It is thought that healthcare system overload to-
gether with self-isolation and lockdown played an ad-
ditional role in the increased incidence of some CNDs
during COVID-19 pandemic. These factors can lead to
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worse risk factor control, insufficient diagnosis and
treatment, untimely medical help for worsening pa-
tients [9].

In the current study there were 58% (n=205) pa-
tients from Russia and 42% (n=146) patients from
other countries. Most patients had HTN 67.2% (62.1-
72.1) (n=236), 29.3% (2.6-34.4%) (n=103) had stable
angina (p<0.0001). 25.1% (20.6-29.9) (n=88) patients
had DM; 11.4% (8.3-15.2) (n=40) had COPD and just
7.1% (4.7-10.3) (n=40) had malignancy.

At the time of the study 21.9% (17.7-26.6) (n=77)
of patients had COVID-19 and recovered; 12.8% (9.5-
16.8) [(n=45) had complications. According to the WHO,
people with one and more NCD (CVD, DM, COPD) are
at a higher risk of complications and death. Adequate
self-isolation and regular health monitoring reduces
the risk of acquiring COVID-19 and complications in
individuals with CNDs [10-15].

Analysis of social and demographic values
showed that 40.7% (35.6-46.1) (n=143) had higher
education, 67.2% (62.1-72.1) (n=236) were married,
15% (n=53) were widowers/widows, 6% (n=21)—
divorced. Before lock-down and self-isolation 53 %
(47.6-58.3) [(n=186) of patients had a job. During the
pandemic 24.8 % (20.4-29.6) (n=87) kept working the
same way they used to, and 11.1% (8-14.9 %) (n=39)
switched to working from home and 17.1% (13.3-
21.4) (n=60) temporarily stopped working and 1.7 %
(0.6-3.7) [n=6) lost their jobs. As such, the changes
in job status were statistically significant (186 vs 120,
p<0.0001).

During the lock-down we noted some worsening of
CNDs in our group of patients. Hypertonic emergency
happened in 78 patients, and 21% required higher
doses of antihypertensive medications. Angina symp-

toms worsened in 6%. Among patients with T2D,
34 % required higher doses of diabetes medications.
Only 5% of patients with COPD and cancer noted any
worsening of their symptoms. To control the spread
of SARS-CoV-2 most hospitals all over the world were
marked as the "red zone". Access to outpatient care
become limited as well. One study analyzed hospi-
talization frequency in California during the rise of
COVID-19 cases and determined that less people
were admitted for acute myocardial infarction (MI] at
that period [6]. Another study showed that when new
COVID-19 cases peaked in Italy the number of Ml ad-
missions were lower and the rate of Ml-associated
complications and deaths was higher, although the
number of coronary angiographies stayed unchanged
[11]. This can mean that only the most severe patients
were admitted. According to the data received from
909 hospitals in 108 countries, less invasive and non-
invasive cardiac examinations were performed during
COVID-19 [16,17].

One of the aims of this study was to investigate
the changes in behavioral risk factors such as smok-
ing, alcohol use, changes in physical activity and diet.
Before the pandemic 31% (n=108) patients, mostly
men, used alcohol. During the quarantine there were
some minor changes in the alcohol use pattern: 4 % of
patients stated that they used less alcohol and 2% —
more alcohol. Before the pandemic 11.1% (8-14.9) of
patients smoked; during the quarantine one in two
smokers started to use more tobacco (p=0.0015) and
10% began to snoke less [fig. 1).

Changes in the amount of physical activity were
among of the most important indicators of the influ-
ence of self-isolation. According to our results, 39.3%
(34.2-44.6) (n=138) people exercised less during the

45% -
40%
40% -
35%
35% —
30% ,
-
20% -
15%
10% - —
5%
5% 1 2% —
0% - 1EI —_— | —
Alcohol Smoking Bad diet Less
physical
activity

Figure 1. The rise of behavioral risk factors in patients with CNDs during quarantine and self-isolation.
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Figure 2. Changes of main psychosomatic factors in patients with CNDs

pandemic (p<0.0001); 9.7% (6.8-13.3) (n=34] had
more physical activity.

Same tendency was determined when the dietary
habits were assessed. 34.8% (29.8-40) (n=122) stat-
ed that they ate more during the quarantine and 4%
(2.2-6.6) (n=14) stated that they, on the contrary, ate
less.

These changes can be primarily explained by the
way of life that the patients with CNDs are used to. All
in all, 26.8% (22.2-31.7) (n=94) of patients with some
CNDs noted that they felt worse and had lower quality
of life during the quarantine.

It was also important for us to assess the effects of
quarantine on psychologic status of the patients in-
cluded (fig. 2). One in two patients with CVDs (54.7 %
(49.3-60), n=192) had some mild stress, moderate
stress was present in 39 % (33.9-44.4) cases (n=137)
and 6.3% (4-9.3) patients complained on severe
stress (n=22). 43% had minor depression and anxiety
(n=151) and severe depression/anxiety was present in
4.3% (2.4-7) (n=15).

Undoubtfully, patients are more prone to chronic
stress during the quarantine. The rate of moderate
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Materials and methods. The survey included 599 employees of locomotive crews, all of them were male, machin-
ists and their assistants: 313 worked in Russian Railways and 287 in Saint Petersburg Metro. All the participants
answered the questionnaire on the features of working conditions and behavioral risk factors with the help of medi-
cal personnel.

Results. The studied groups differed with p<0.05 by working conditions. Russian Railways workers had 12-hour
shift and metro employees 8-hour shift in 96 % and 81 % of cases, respectively. Machinists of Russian Railways were
4 times more likely to complain about overheating in summer and cooling in winter compared with metro work-
ers. Moreover, machinists of Russian Railways were 7.5 times more likely to report that they were forced to repair
the railways compared with metro workers. Employees of Russian Railways were 2.1 times more likely to smoke
and consume excess salt, and 2.5 times more often ate irregularly (1-2 times a day] compared with metropolitan
employees. Machinists of Saint Petersburg Metro had 2 times lower physical activity and 1.3 times more often ate
in fast food restaurants. Workers of the Russian Railways had higher body mass index, diastolic blood pressure and
fasting blood glucose level. At the same time metro workers showed higher values of waist and hip circumferences.
Compared with metro workers, employees of Russian Railways over the past 12 months took a temporary disability
certificate 4 times more often, visited the physician 9 times more often, and were admitted to the hospital 3 times
more often. Metro employees were 8 times more likely to be suspended from driving than employees of Russian
Railways.

Conclusion. This study showed the difference between working conditions and the presence of modifiable risk
factors among workers of Russian Railways and Saint Petersburg Metro. The results may be useful for the develop-

ment of preventive programs for the Russian Railways employees.

Keywords: locomotive crew employees, health, metropolitan, working conditions.
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Introduction

Passenger rail transport plays a pivotal role in com-
munication between megacities and smaller settle-
ments. Rail transport is usually cheaper and more
convenient for passengers compared with wheeled
transport. For small distances between towns, rail
transport can be more convenient than aviation. In
addition, rail transport can be advantageous com-
pared to aviation in the absence of an airport in a city
or regular flights between cities [1].

Transport sector has a large impact on employ-
ment. One of the features of rail transport is that
representatives of various professions work in this
industry [2]. However, the most valuable are workers
of locomotive crews (machinists and their assistants),
who directly control the traffic [3].

The work of machinists is considered stressful and
is associated with various psycho-emotional stress
factors. In addition, there are working conditions-re-
lated risk factors, such as: noise, vibration, tempera-
ture changes, static posture [4]. Another negative
factor for metro workers is the lack of sunlight [5].

Accepted: 15.03.2021

Over the last years, many publications in the litera-
ture showed the presence of modifiable risk factors
among workers of locomotive crews. Such studies
claim that its combined effect leads to the develop-
ment of chronic noncommunicable diseases (primar-
ily cardiovascular] that are the main cause of tempo-
rary disability and early departure of drivers and their
assistants from the profession [6].

The objective of this study is to investigate the fea-
tures of working conditions and modifiable risk fac-
tors among employees of locomotive crews in mega-
city depending on their place of work — railways and
metro.

Materials and methods
The study was approved by the Intercollegiate
Ethics Committee. The study was conducted in ac-
cordance with the Declaration of Helsinki Ethical
Principles and Good Clinical Practices.

The study included 599 employees of locomotive
crews, all of them were male, machinists and their
assistants: 313 worked in Russian Railways and 287
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Table 1. Characteristics of study participants

Number of Work experience of Officially Live in separate
Place ofiwork machinists, % Age, years machinists, years married, % apartment% L
Russian railway 56.5% 34.18+10.09 11.03+10.93 47.3% 69.0% 313 599
Metro 68.4% 39.15+9.62 13.64+11.10 53.6 % 60.1% 286
P 0.79 0.071 >0.89 0.85
Table 2. The comparison of groups by the organization of working process
Parameter Russian railway Metro p
8h 4.2% 81.1%
The length of shift ours ° ° 0.0004
12 hours 95.8% 6.6%
Shifts 51.8% 91.3%
Schedul 0.016
chedute Rotating 482% 8.7%
The beginning of the shift before 6 a.m. 23.0% 24.6% 0.90 0.018
The end of the shift after 10 p.m. 21.7% 14.0% 0.75 '
Overworking 2.6% 39.3% 0.045
Public transport 47.6% 59.3%
The way of getting to work Personal transport 39.0% 18.9% 0.88
On foot 13.4% 21.8%

in Saint Petersburg Metro. The groups were com-
parable by age, work experience and several other
characteristics (table 1). 61.9 % (n=372) were machin-
ists, half of them were officially married, over 60%
lived in separate apartments. The study included only
citizens of Saint Peterburg by the year 2020. The writ-
ten informed consent was waived from all the study
participants.

All the participants answered the questionnaire
on the features of working conditions and behavioral
risk factors with the help of medical personnel. This
questionnaire was developed by our team earlier us-
ing the STEPS tool [7].

Based on the results of the survey, the index of ad-
herence to healthy lifestyle (HLS) was calculated for
each participant [8]. High level of adherence to HLS
identified in workers with no hypodynamia, salt-free
or hypo-salt diet, adequate intake of vegetables and
fruits, non-smokers, and those who drink less than
168 g of alcohol less than several times a week. A sat-
isfactory level of adherence to HLS was determined in
non-smokers with the absence of any other (no more
than one) component of high level of adherence to
HLS. Low level of adherence to HLS was determined
in smokers or those with the absence of over two
components of high level of adherence to HLS.

In addition, the machinists and their assistants
answered the questions if they were suspended from
driving, had unscheduled requests for medical help,
took a temporary disability certificate and were ad-
mitted to the hospital over the last year. With the help
of medical personnel, blood cholesterol and blood
glucose levels were extracted from the results of the

last medical examination. Arterial blood pressure
and pulse were measured during a pre-trip medical
examination.

The statistical analysis was performed in Excel and
Statistica for Windows software. The comparison of
guantitative data was performed with Mann-Whitney
U-test and of categorial data—with %2 method. The
level of significance was set as p<0.05.

Results

The studied groups differed with p<0.05 by working
conditions. Russian Railways workers had 12-hour
shift and metro employees 8-hour shift in 96% and
81% of cases, respectively. 51% of Russian Railways
employees and 91% of metro workers indicated that
they had shift work schedule. One fifth of the re-
spondents usually had early shift start time (before
6 a.m.) and the same number — late shift end time
(after 10 p.m.]). Metro employees 15 times more of-
ten overworked compared with employees of Russian
Railways. On average, the journey from home to work
took 1 hour, half of the respondents took public trans-
port and less than s went to work on foot (table 2).

In general, the studied groups did not differ by the
frequency of working conditions risk factors (table 3).
Machinists of Russian Railways were 4 times more
likely to complain about overheating in summer and
cooling in winter compared with metro workers.
Moreover, machinists of Russian Railways were 7.5
times more likely to report that they were forced to
repair the railways compared with metro workers.

The study revealed a difference in the frequency
of behavioral risk factors between studied groups
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Table 3. The comparison of groups by the presence of working conditions risk factors

Parameter Russian railway Metro
Noise in the cockpit 42.2% 48.4% 0.90
Vibration in the cockpit 42.5% 46.7% 0.93
Smell in the cockpit 34.8% 13.0% 0.52
Cooling in winter 30.0% 7.7% 0.019
Overheating in summer 62.9% 14.4% 0.017 0.93
The posture when driving is forced, sedentary 40.9% 31.9% 0.85
Have been forced to repair the railways 15.0% 2.0% 0.035
Have been forced to do a lot of movements while working 47.9% 48.2% 0.99
Have been forced to go to work when felt unwell 42.5% 37.7% 0.74
Table 4. The comparison of groups by behavioral risk factors
Parameter Russian railway Metro p
Smoking 59.3% 27.7% 0.048
Alcohol abuse 60.7% 59.3% 0.98
Inadequate intake of vegetables and fruits 35.1% 76.2% 0.34
Irregular eating 59.1% 23.3% 0.040
Consuming fatty, fried, spicy foods 89.1% 87.9% 0.97 0.099
Consuming semi-finished products, ready-made food 82.1% 85.6% 0.92
Eating in fast food restaurants 71.2% 91.6% 0.046
Excessive salt intake 89.3% 40.7% 0.032
Hypodynamia 29.0% 61.9% 0.050
low 59.3% 27.7%
index of adherence to an HLS satisfactory 30.0% 63.9% 0.76
high 10.7% 8.4%
Table 5. The comparison of groups by biological risk factors
Parameter Russian railway Metro p
BMI, kg/m? 32.86+12.10 27.47£10.56 0.022
Waist circumflex, cm 87.32+16.68 94.06+12.36 0.001
Hip circumflex, cm 92.31+£16.34 96.23+15.60 0.014
Waist and hip circumflex ratio 0.95£0.17 0.98+0.12 0.001
Systolic blood pressure, mmHg 119.82+9.86 120.1426.31 0.28
Diastolic blood pressure, mmHg 77.47+5.34 76.71£6.27 0.012
Pulse, beats per minute 72.35+£7.99 75.83+4.91 0.1
Blood glucose level, mmol/l 5.23+ 0.40 5.04+0.74 0.031
Blood cholesterol level, mmol/l 5.88+2.66 5.36+2.23 0.23
Table 6. The comparison of groups by medical activity
Parameter Russian railway Metro
Medication intake, including vitamin and mineral complexes 31.3% 35.4% 0.93
Considers that work has a negative impact on health 100.0% 84.9% 0.017
Considers that prophylactic medical examination is beneficial 73.2% 95.1% 0.31
Unscheduled visits to the physician 36.7% 3.9% 0.008
Temporary disability certificate 36.4% 8.8% 0.032 0.060
Oyer the 1ast | agmission to the hospital 73% 0.2% 0.007
Ambulance call 35% 6.3% 0.90
The frequency of visits to the physician have not changed 73.2% 78.6% 0.95
Suspended from driving 1.4% 12.3% 0.008
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(table 4). Employees of Russian Railways were 2.1
times more likely to smoke and consume excess
salt, and 2.5 times more often ate irregularly (1-2
times a day) compared with metropolitan employees.
Machinists of Saint Petersburg Metro had 2 times
lower physical activity and 1.3 times more often ate in
fast food restaurants. High level of adherence to HLS
was revealed in 1/10 of participants.

Physiological risk factors also differed between
studied groups (table 5). Workers of the Russian
Railways had higher body mass index (BMI), diastolic
blood pressure and fasting blood glucose level. At the
same time metro workers showed higher values of
waist and hip circumferences. Other characteristics
did not differ significantly between groups.

The study also showed a difference in the frequency
of medical activities between studied groups (table 6).
Compared with metro workers, employees of Russian
Railways over the past 12 months took a temporary
disability certificate 4 times more often, visited the
physician 9 times more often, and were admitted to
the hospital 3 times more often. Metro employees
were 8 times more likely to be suspended from driv-
ing than employees of Russian Railways.

Discussion
The results of this research confirmed that there is
a difference in the organization of the working pro-
cess between Russian Railways and the metro, that
was described earlier in the literature [5]. These dif-
ferences were associated with the features of the
technological cycle and the rhythm of the large cit-
ies; therefore, they cannot be corrected at the present
stage. The only way to partially solve the problem is to
change the working process of the locomotive fleet.
This problem is being successfully solved by both
Russian Railways and Saint Petersburg Metro.

Behavioral risk factors that were revealed in ma-
chinists play an important role in the development of
cardiovascular diseases (CVDs), mainly arterial hy-
pertension and ischemic heart disease. It is disturb-
ing that average BMI value was over 25 kg/m? and
waist and hip circumferences ratio—over 0.9. In other
words, this indicates that large number of workers has
signs of general and central obesity. These indices, re-
gardless of other risk factors, contributes to the devel-
opment of chronic non-communicable diseases, that
are especially important in machinists who also have
working conditions risk factors for CVDs [9].

On the other hand, identified risk factors can
be used as basis for the development of preventive

strategy: quitting smoking, increasing physical activ-
ity, introducing the principles of healthy nutrition. It is
clear that such preventive measures are impossible
without the implementation of health education pro-
grams [10]. An example of such can be a corporate
healthcare programs, which already exist at both
Russian Railways [11] and the metro [12]. Therefore,
the methods of these programs can be expanded and
clarified according to the results of our study.

Russian Railways workers had higher levels of
diastolic blood pressure compared with metro work-
ers. This can be associated with higher salt intake by
Russian Railways workers. It is known that high salt
intake is considered as independent predictor of arte-
rial hypertension development [13]. At the same time
the reduction of salt intake can be used as preventive
factor for the development of this disease [14].

The revealed difference in the medical activity be-
tween Russian Railways and metro machinists may
be associated with the difference in the organization
of medical support, including preventive and reha-
bilitative measures. The obtained data indirectly indi-
cate that this field should be improved and developed
[15]. In particular, in our opinion, it is necessary to
pay more attention to education of machinists on the
impact of their work on health, since behavioral risk
factors the most significant according to the results
of our study.

Conclusion

This study showed the difference between working
conditions and the presence of modifiable risk fac-
tors among workers of Russian Railways and Saint
Petersburg Metro. The results may be useful for the
development of preventive programs for the Russian
Railways employees. From our point of view, it is
necessary to raise this question on the level of the
Government of the Russian Federation. Such preven-
tive programs should be referred to the "cost” sec-
tion, and not to the "profit” section as they are now.
This will help to promote active longevity programs in
the workplace.

Findings

1. Employees of the locomotive crews of Russian
Railways and the metro in Saint Petersburg, have
different working conditions.

2 Machinists and their assistants included in our
study differed by behavioral (modifiable) risk factors.

Conflict of interest: None declared.
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Abstract

Objective. To compare clinical outcomes of pharmacoinvasive (Pl] strategy versus primary percutaneous coronary
intervention (PPCI] in patients with AMI (acute myocardial infarction] still needs more evaluation.

Methods. This is a single centre, retrospective, non-randomized study comparing the two treatment strategies.
A total of 3073 consecutive AMI cases were identified between 2015 and 2019.

Results. The pharmacoinvasive strategy group comprised of 18.5% (n=569) and primary PCI group comprised of
81.5% [n=2504] patients. The patients in Pl group were younger, their mean age was 54.8+ 12 years vs 56.4+ 11.5
years [P<0.003] in PPCI group. Arabic speakers were 47.1% vs 40.9% [P<0.000], South Asians 25.3% vs 30.2%
[P<0.018), smokers 39.9% vs 31.5% (P< 0.000) and anterior Ml was 55 % vs 54 % (P< 0.000] in Pl vs PPCI group
respectively. Transradial approach was utilized in 84.4 % in Pl vs 75.4 % [P<0.000) in PPCI group. Median door to
balloon time (calculated from arrival to our hospital emergency till establishment of TIMI IIl flow in the culprit vessel
in PPCI group was 92 minutes. In-hospital mortality tended to be higher in PPCl vs Pl as 3.6 % vs 1.9 % (P<0.049).
LV ejection fraction was observed to be higher in Pl group i-e 42.2+11 % vs 40.5+11 % [P<0.000) in PPCI group.

Conclusion. Pharmacoinvasive strategy has almost equal efficacy as compared with primary PCl and it represents
a reasonable, non-inferior alternative when primary PCl is not readily available especially in patients presenting
early after symptom onset.

Keywords: Pharmacoinvasive strategy, Primary Percutaneous Coronary Intervention, Acute Myocardial Infarction,

ST-Elevation Myocardial Infarction, Thrombolysis in Myocardial Infarction, Left Ventricle.
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Introduction

The strategy of pharmacoinvasive (Pl) therapy con-
sists of fibrinolysis and transfer for percutaneous
coronary intervention (PCI). It is not well studied as
compared to primary PCI (PPCI) in patients with ST-
Elevation myocardial infarction (STEMI) [1]. Primary
PCl has been set as the best reperfusion option in
patients with acute M, if it is performed in a guide-
line directed timely fashion [2]. A large number of
patients with acute MI present to those hospitals
which have no facility for coronary interventions, so
they receive fibrinolytics as the initial reperfusion
therapy [3]. Pharmacoinvasive strategy is thought
to be the treatment of choice for those communities
where access to primary PCl is difficult [4]. Large
scale studies comparing the efficacy and outcomes

Accepted: 10.02.2021

of these two strategies are still awaited [5]. The best
candidates for primary PCl are those who present
with cardiogenic shock, high risk of bleeding with fi-
brinolytic therapy, more than 3 to 4 hours after onset
of symptoms or those who have very short times to be
transferred to PCl capable hospital. While for initial
fibrinolytic therapy are those who have low bleeding
risk, present very early after onset of symptoms (<2
to 3 hours) to a non-PCl-capable hospital or who have
longer transfer time to a PCl-capable hospital [6].
Many clinical trials have shown equivalence of early
(3-24 hr) post-thrombolysis PCl to primary PCl in pa-
tients with STEMI [7,8].

In this study we have compared the efficacy of
pharmacoinvasive strategy (Pl) to primary percuta-
neous coronary intervention (PPCI) in those patients
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who cannot readily approach for primary PCl in a
timely fashion.

Material and Methods

Study Design

This is a single centre, retrospective, non-random-
ized, cross sectional study and did not require in-
formed consent for data collection for this registry.

Patient Selection

Our centre is the only primary PCl-capable facility,
available in the region. Patients were selected from
Makkah STEMI registry and included all patients
who presented with STEMI and either primary PCl or
pharmacoinvasive strategy was performed.

Inclusion and Exclusion criteria
Key inclusion criteria:

i) Pharmacoinvasive strategy: Patients with acute
myocardial infarction and successful reperfusion af-
ter thrombolytic therapy defined as at least 50% ST
segment resolution and improvement of chest pain.

ii) Primary PCl: Patients with acute myocardial
infarction defined as having chest pain lasting more
than 30 min along with ST segment elevation in 2
contiguous leads of at least 1 mm exceptz 2 mm in
V2-3 or presumed new onset left bundle branch block
(LBBB].

Key exclusion criteria:

There were no exclusion criteria other than stan-
dard contraindications for thrombolytic therapy and
coronary angiography.

The patients were divided into two groups.

Group 1 (Pharmacoinvasive strategy group): Those
patients who received thrombolytic therapy at their
primary hospital and were immediately referred for
routine PCI from 4 hours up to approximately 5 days.

Group 2 (Primary PCI group): Those patients who
were directly shifted as acute STEMI for primary PCI.
The timing of shifting was within 1-12 hours of onset
of chest pain.

Study Medications

The Streptokinase, ateplase or whatever thrombolytic
agent available at primary hospital was administered
in the standard dosing regimen as per guidelines.

Technique for Coronary Angiography and PCI
The pimary PCI and routine PCl were performed with
standard protocols by highly experienced operators.
Transfemoral or transradial approach was adopted

according to patient’s condition. Diagnostic coronary
angiography was consummated to explore infarct-re-
lated artery. Thrombus aspiration and glycoprotein’s
inhibitors were administered in lesions with heavy
thrombus burden and/or impaired TIMI flow during
or after the procedure. The operators determined the
length and diameter of implanted stents.

Data Collection

Data for all patients was extracted from medical re-
cords, electronic case notes, echocardiography and
angiography records. We initially aimed to compare
baseline characteristics, lab findings, ejection frac-
tion and primary in-hospital outcomes of Pl strategy
versus PPClin eligible patients with acute myocardial
infarction.

Statistical Analysis

Data management and statistical analysis were per-
formed using SPSS software. Discrete variables were
reported using counts and percentages and continu-
ous variables were described by the mean and stan-
dard deviation. We evaluated differences between the
Pl and PPCI using the t-test or Mann-Whitney U test
for continuous variables and the y? test or Fisher ex-
act test for categorical variables. P<0.05 was consid-
ered statistically significant

Results

Baseline Clinical Characteristics

A total of 3073 consecutive patients with STEMI who
were admitted to the coronary care unit or cardiac
day care unit at King Abdullah Medical City, Makkah
during the period starting from January 2015 to July
2019 were analyzed. Among these patients, 569 pa-
tients (18.5 %) were assessed to be in pharmcoinvasive
strategy group and 2504 patients (81.5%) in primary
PCl group. No significant difference was observed
for gender, diabetics, hypertensives or for those with
previous ischemic heart disease. Smokers comprised
of 39.9% vs 31.5% of Pl vs PPCI group (P<0.001).
Among this multiethnic population, the pilgrims com-
prised of 33 % of total population and 17.4 % received
Pl while 36.2% received PPCI (P<0.001). The clinical
characteristics are presented in Table 1.

Infarct Related Characteristics

Larger infarct size which was defined as the higher
mean value of second troponin |, was noticed to be
significantly higher in primary PCI group that is 109+
234 ng/mlvs. 68+ 187 ng/mlin Pl group (P<0.001).
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Table 1. Clinical characteristics of Pharmacoinvasive
Strategy vs Primary PCI

Pl PPCI
Variables N=569 N=2504 P Value
(18.5%) (81.5%)
Age (years)
Mean+ SD 54.8+ 12 56.4+ 11.5 <0.003
Median (IQR) 55 (47-61) 57 (49-64)
Gender (Male) 489 (85.9 %) 2086 (83.3%) NS
Arabic speaking 268 (47.1%) 1023 (40.9 %) <0.001
South Asians 144, (25.3 %) 756 (30.2 %) NS
Pilgrims 99 (17.4%) 907 (36.2%) <0.001
Co-morbidities
DM 310 (54.5%) 1357 (54.2 %) NS
HTN 296 (52 %) 1345 (53.7 %) NS
Smoking 227 (39.9%) 790 (31.5%) <0.001
BMI<30 162 (28.5%) 704 (28.1%) NS
CVA 11(1.9%) 66 (2.6%) NS
Dyslipidemia 89 (15.6%) 356 (14.2%) NS
IHD 129 (22.7 %) 488(19.5%) NS
Previous
Revascularization 30 (5.3%) 184 (7.3%) NS
Infarct Related Characteristics
Anterior M| 312 (54.8%) 1347 (53.8 %) NS
2" Max Troponin
| level (ng/ml) <0.001
Mean+ SD 68.8+£187.8 101.9+234 ’
Median (IQR) 15.5(3-57.1) | 44.9(12.7-121.1)
Procedure related characteristics:
Fluoroscopy Time
Mean+ SD 10.2+ 13.8 11+ 9.8 <0.001
Median (IQR) 7.3 (4.1-12.4) 8.5(5.3-14)
Contrast
Mean+ SD 119.5+ 65.4 132+ 67.7 <0.001
Median (IQR) 110 (70-150) 120 (90-160)
248 (43.6 %) 1285 (51.3%)
Number of Stents>2 28.4.% 33.9% <0.001
Critical Time Intervals

DTA (min)
Mean+ SD 317.5+ 241.3 155+ 215 <0.001
Median (IQR) 278 (119-459) 77 (27-165.2)
DTB (min)
Mean+ SD 326.9+ 244.1 169.7+ 217.2 <0.001
Median (IQR) 291(112-475) 92 (41-179)

Pl= pharmaco-invasive, PPCl=primary percutaneous coronary
intervention, Ml=myocardial infarction IQR=inter quartile range,
DM=diabetes mellitus, HTN=hypertension, CVA=cerebrovascular
accident, IHD=ischemic heart disease, BMI=body mass index,
DTA=door to access time, DTB=door to balloon time, NS= not
significant.

Procedure Related Characteristics

It was observed that transradial approach was the
preferred method for transcutaneous puncture in
84.4% of patients who received Pl strategy and 75.4 %
of PPCI (P<0.001). In Pl and PPCI groups, left main
stem disease was estimated to be 2.1% vs 3.1% and
triple vessel coronary artery disease was observed in
18.1% vs 15% respectively. Moreover, tirofiban was
utilized in 11.8% vs 27.1%, thrombus aspiration in
4.2% vs 14.1 %, mean fluoroscopy time was evaluated
to be 10.2+ 13.8 minutes vs 11+ 9.8 minutes, contrast
volume as 119.5+ 65.4 mlvs 132+ 67.7 mland the re-
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B30,00%
70,005
50,00% -
50,00% -

40,00% -
27,100

18.1 15% . 14.10%
L =
LM5 TVCAD

Trans Tirafiban Thrombus
Radial Aggrastat Aspiration

EBFPCI  OPI

30,00%
20,00%

10,00%

0,00% -

Fig. 1. Procedure related characteristics. Pl= pharmaco-invasive,
PPCl=primary percutaneous coronary intervention, LMS=left
main stem, TVCAD=triple vessel coronary artery disease

quirement to use more than 02 stents per procedure
was 28.4 % vs 33.9% in Pl vs PPCI groups respectively
and all these parameters were determined to be sta-
tistically significant P<0.001 (Figure 1).

Critical Time Intervals

As expected significant difference was observed in
critical timings data between both groups. The es-
timated thrombolysis to balloon time was agreed
and accepted to be in range from 240 minutes to
475 minutes. The median time from admission time
to successful transcutaneous access, described as
door to access time (DTA) was significantly shorter
in the PPCI group (77 min; IQR: 27 to 165 min] as
compared with the Pl group (278 min; IQR: 119 to
459 min) (P<0.001). The median door to balloon time
(DTBJ) which was defined as “the time from admis-
sion to first coronary artery intervention for primary
PCI found successful in achieving TIMI Il flow in an
occluded culprit artery” was determined as 92 min
(IQR: 41 to 179 min) for the primary PCI group and 291
min for the pharmacoinvasive strategy group (IQR:
112 to 475 min) (P<0.001).

In-Hospital Clinical Outcomes

The rate of the primary composite outcome such as
mortality was not found to be significant i-e 1.9% vs
3.6% (P<0.049) for the Pl and PPCI groups respec-
tively. Also there was no significant difference in pa-
rameters like TIMI major bleeding defined as hae-
moglobin drop>3 g/dl, pulmonary oedema at time
of presentation, intubation/ventilation, cardiogenic
shock or cardiac arrest (Figure 2). Post PCI ejection
fraction in Pl group vs PPCI group was evaluated as
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Fig. 2. In-hospital clinical outcomes. Pl= pharmaco-invasive,
PPCl=primary percutaneous coronary intervention, Hb
drop=haemoglobin drop

Table 2. Inmediate in-Hospital outcomes

. Pl PPCI
el N=569 (18.5%) | N=2504(81.5%) | © value

Post PCI EF

Mean+ SD 4235 10.7 40,6+ 10.6 <0.001

Median [IQR) 45 (35-50) 40 (35-50)

Length of Stay

Mean+ SD 75+9.1 5.2+ 7.5 <0.001

Median (1QR) 4(3-9) 3(2-6)

Pl= pharmaco-invasive, PPCl=primary percutaneous coronary
intervention, Post PCI EF=post percutaneous coronary
intervention ejection fraction), SD=standard deviation, IQR=inter
quartile range

42.3+ 10.7% vs. 40.6x 10.6% (P<0.001) respectively
(Table 2).

Discussion

The underlying principle for the pharmacoinvasive
strategy is that the initial fibrinolytic therapy is imple-
mented for early restoration of coronary blood flow
and subsequent invasive strategy applied to reopen
the infarct related artery with early elective PCI. The
objective to study pharmacoinvasive strategy is that
despite the widespread use of primary PCI, still in our
setup many areas have no timely access to primary
PCI centres so pharmacoinvasive therapy would be a
worth mentioning strategy for timely salvage of myo-
cardium [9].

In the current study, we aimed to study differences
in demographic data and compared immediate in-
hospital outcomes between the two groups including
pilgrim population and concluded that there was no
major difference in terms of immediate in-hospital
complications or mortality. However, it was observed
that the patients receiving PPCI had lower ejection

fraction (EF) which more empowers the need of time-
ly reperfusion in the form of pharmacological reper-
fusion to even high risk cases.

Current study is unique in the view that we stud-
ied multiethnic population of Makkah region includ-
ing pilgrims. The results are in accordance with Stars
Saudi Arabia STEMI registry [15].

Although fibrinolysis can be administered in a
timely fashion but it is also sometimes associated
with higher rates of non-reperfusion and re-in-
farction that is why fibrinolysis followed by timely
PCl can alleviate this risk [13]. A large meta-analysis
of 7 trials showed that early PCl after fibrinolysis has
been associated with a decreased risk of the com-
bined endpoint of death and re-infarction without a
significant increase in the risk of major bleeding or
stroke. In fact, this meta-analysis compared rescue
PCl in all studies and not primary PCI however the
importance of timely reperfusion had been strongly
addressed [14].

Likewise, our results are similar to FASTMI, in
which patients with STEMI received PPCI and fibri-
nolysis followed by PCI or no reperfusion. Time to
reperfusion was significantly shorter with fibrino-
lysis followed by PCI than by PPCI [11]. Although
we did not study time to reperfusion but regarding
in-hospital outcomes we observed no difference
between pharmacoinvasive strategy and primary
PCI [10,11,12]. Regarding critical timing data, our
median door to balloon time for primary PCl was
determined to be 92 minutes which is in accordance
with AHA guidelines, O Gara et al. and ESC guide-
lines [6,7].

Our study depicted similar efficacy for pharmaco-
invasive strategy when routine PCl was performed
after thrombolysis and found that there was no dif-
ference in the composite endpoint of death, shock,
congestive heart failure, or reinfarction at 30 days be-
tween the two treatment strategies [9].

Conclusion

This large observational study concludes that the pa-
tients with acute myocardial infarction who received
pharmacoinvasive treatment strategy had better
ejection fraction and similar immediate clinical out-
comes when compared with primary PCIl. With the
growing number of high risk STEMI patients present-
ing early, pharmacoinvasive strategy seems to be a
realistic alternative to reduce total ischemic time for
better preservation of ejection fraction and salvage
the myocardium.
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Study Limitations

This non-randomized, retrospective analysis of a reg-
istry data has the usual limitations inherent to ob-
servational studies. There may be selection bias in
patients in pharmacoinvasive arm because it is ob-
vious that mostly those patients who were alive and
stable after thrombolytic therapy were referred for
further interventional therapy and more ill, patients
with co-morbidities or those who were not fit enough
to be transferred such as frail patients with high risk
of mortality were excluded at primary centres from
referring for interventional therapy. Follow up data
is deficient which is needed for analysis of long term
outcomes.
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Abstract

Objective of the current study was to the clinical and laboratory features and the level of growth differentiation fac-
tor 15 (GDF-15] in patients with acute ST-segment elevation myocardial infarction (STEMI) at the inpatient stage of
treatment.

Materials and methods. Clinical and laboratory characteristics of STEMI patients were assessed during the
hospital stay; echocardiography was also performed. The prognosis of in-hospital mortality was calculated using

the GRACE scale. Statistical analysis was performed using the statistical software package «Statistica 10.0 for
Windows».

Results. The GDF-15 level increases on the first day of STEMI and correlates with the risk of in-hospital mortality
according to the GRACE scale. STEMI patients with GDF-15 values> 1200 ng/ml doesn't reach the reference values
during inpatient treatment. Patients with an unfavorable in-hospital outcome of STEMI were at a high risk of in-hos-
pital mortality according to the GRACE scale with a tendency to GDF-15 concentration rise. Myocardial contractility
of the left ventricle was also reduced in these patients.

Conclusion. The persistence of high GDF-15 values during the in-patient treatment determines the prognosis of
STEMLI.
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Patients with acute ST-segment elevation myocar-
dial infarction (STEMI) are at high risk of early com-
plications. That leads to higher pre-hospital and in-
hospital mortality. Outcomes depend on present risk
factors, time when the patient started seeking medi-
cal help, access to coronary angiography (CAG), sur-
gical treatment. Currently, STEMI is still investigated
in experiments and real clinical settings.

Experiments have shown that STEMI is associated
with increased levels of growth differentiation factor
15 (GDF-15) in cardiac myocytes. GDF-15 regulates
late activation of macrophages, had anti-inflamma-
tory effects, and reduces macrophage-to-foam-cell
transformation. GDF-15 also has some protective
effects of myocardium even before the first clinical
manifestations of MI, but also increases the risk of
cardiovascular disease. It can be also found in ath-
erosclerotic plaques in MI [1].

Mimeault M. et al. (2010] have suggested that GDF-
15 has the effects as antiatherogenic cytokine as it in-
hibits expression and activity of lipoprotein lipase and
low-density lipoprotein receptors. However, the data
are controversial. Low levels of GDF-15 increase the
progression of atherosclerosis, and extremely high
levels of GDF-15 are associated with atherosclerotic
vessel damage and the development of ischemia [2].

In-hospital treatment of STEMI still needs to be in-
vestigated further, as well as risk factors and labora-
tory and instrumental outcome predictors.

Objective of the current study was to the clinical
and laboratory features and the level of GDF-15in pa-
tients with STEMI at the inpatient stage of treatment.

Material and methods

The current study included 150 patients with STEMI.
The study was performed in accordance with the
Good Clinical Practice standards and the Helsinki
declaration principles. According to the 2007 Russian
Society of Cardiology guidelines, STEMI diagno-
sis had to be determined with the clinical, ECG and
laboratory markers of myocardial ischemia: tropo-
nin |, creatine kinase (CK) and creatine kinase MB
(CK-MBJ. Inclusion criteria were age 45 and older,
arterial hypertension (AH), first 24 of the disease.
Exclusion criteria: type 1 and 2 diabetes, severe kid-
ney failure, liver failure, fertile women, cancer, sys-
temic inflammatory diseases (SIDs), infectious dis-
eases. Physical examination included systolic and
diastolic blood pressure measurements (SBP and
DBP), heart rate (HR). Laboratory values included
alanine transaminase (ALT), aspartate transaminase

(AST), urea, creatinine, myocardial necrosis mark-
ers, electrolytes, glomerular filtration rate (GFR).
Plasma levels of GDF-15 were assessed using the
enzyme immunoassay. We used standard Human
GDF-15/MIC-1 ELISA (“BioVendor”, Czeck Republic)
reactive. We also performed echocardiography to as-
sess left atrial (LA), right atrial (RA), left ventricular
(LV) sizes, LV end-systolic volume (LVESV), LV end-
diastolic volume (LVEDV), stroke volume (SV], ejec-
tion fraction (EF), left pulmonary artery pressure, the
ratio of peak velocity blood flow from left ventricular
relaxation in early diastole (the E wave] to peak ve-
locity flow in late diastole caused by atrial contrac-
tion (the A wave).

Patients with STEM| were examined at admis-
sion to the cardiology department and at discharge.
The prognosis of in-hospital mortality was calcu-
lated using the GRACE scale (Global Registry of
Acute Coronary Events scale):<126 points — low risk
(<2%), 126-154 points — moderate risk (2-5%]);> 154
points —high risk (>5%). Statistical analysis was
performed using the statistical software package
“Statistica 10.0 for Windows".

Results

General clinical and laboratory characteristics of pa-
tients with STEMI are mean age 61.69+0.96 years,
SBP 135.42+2.25 mmHg, DBP 81.86+1.21 mmHG,
HR 81.61+1.51 beats/min. Laboratory values: ALT
45.03+2.57 Units/l, AST—86.26+8.73 Units/l, urea
9.76+1.44 mmol/l, creatinine 84.45+2.68 mmol/l, es-
timated GFR 81.17+1.98 ml/min/1.73m?2. Markers of
myocardial necrosis: troponin | 13.22+1.40 ng/ml, CK
320.23+35.56 U/l, MB-CK 61.63+14.92 U/L.

Echocardiography results in the general group:
LA—41.38+0.34 mm, LV ESS—40.84+0.30 mm,
LVEDS 53.43+0.29 mm, LVESV 140.70+1.81 ml, EF
46.11£0.50%, E—50.19+ 0.99 cm/s, A —60.40+
1.12 cm/s, E/A —0.91+ 0.03, RA—32.84% 0.21 mm,
RV 29.95+0.19 mm, PA pressure 32.46+ 0.59 mm Hg.
These values signify reduced myocardial contractility,
rise of pressure in the pulmonary artery and tendency
towards the A wave rise.

All patients with STEMI that were included into
our study received initial therapy including dual an-
tiplatelet therapy, anticoagulants, beta-blockers, ACE
inhibitors, statins, nitrates. Reperfusion therapy was
performed before the patient was admitted to the
hospital —pharmacological thrombolysis, surgical —
CAG, pharmacoinvasive approach. Some patients had
contraindications to thrombolytic and therapy and
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CAG, including refusal to get surgical treatment, and
received only initial therapy.

Assessment of laboratory markers plays a major
role in determining prognosis in patients with STEMI.
Retrospective studies have shown that high levels of
GDF-15 are associated with higher risk of mortality
and/or STEMI in patients with acute coronary syn-
drome (ACS). GUSTO-IV, FRISC-2, ASSENT-2, and
AMI studies have investigated the role of GDF-15 in
ACS patient risk stratification [3, 4] at different points
of the disease [5, 6] and the length of follow-up.

In the general group of STEMI patients GDF-15 lev-
els in the first 24 hours were 1174.3£85.2 ng/ml, at
discharge —1017.12114.3 ng/ml (p>0.05). Probably,
relatively short period of hospital stay was not suffi-
cient to assess the levels of GDF-15 and further stud-
ies are required.

During the first 24 hours of STEMI GDF-15
concentration
Depending on GDF-15 all the patients were divided
into GDF-15<1200 and GDF-1521200 ng/ml groups
(Figure 1). Independently of GDF-15<1200 or GDF-
1521200 ng/ml during the first 24-hours GDF-15 lev-
els decreased due to in-hospital treatment and the
changes were statistically significant. At the same
time, patients with STEMI with GDF-1521200 ng/ml,
GDF-15 concentration hasn’t reached its normal lev-

increased above normal limits.

els during the hospital stay.

In general, patients with STEMI and GDF-
1521200 ng/ml during the first 24 hours of M| haven't
reached reference values during hospital stay and
that affects their prognosis.

According to Kempf T. et al. (2006], GDF-15 is pro-
tective for cardiac myocytes and the rise of its con-
centration is associated with the body’s high cytopro-
tective abilities [7].

Currently special scales that assess prognosis of
patients with ACS and MI at the hospital and during

2500
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Figure 1. GDF-15 in patients with STEMI from the GDF-15<1200
and GDF-1521200 ng/ml groups.
P<0.05 between 1 and 2 visits in GDF-1521200 ng/ml group.

pre-hospital stage of treatment are available. We
used GRACE scale. Depending on the risk of in-hos-
pital mortality (low, moderate, severe) we calculated
GDF-15values at admission and discharge (Figure 2).
During the first 24 after admission, in patients with
STEMI the mean levels of GDF-15 increased together
with the risk according to GRACE scale (p<0.05). At
discharge GDF-15 levels was higher in patients with
high risk according to GRACE than in patients at low
risk. There were no statistically significant differenc-
es in the reduction of GDF-15 concentration during
in-hospital treatment.

As such, patients with STEMI, who are at the high
risk of in-hospital mortality according to GRACE,
GDF-15 is the highest during the first 24 hours after
admission and at discharge. During the hospital stay
GDF-15 tended to get lower with the higher values in
patients at the high risk according to GRACE.

GDF-15 concentration at admission was posi-
tively associated with GDF-15 at discharge ((r=0.42,
p<0.05). At discharge GDF-15 correlated with RA
(r=0.37, p<0.05) and RV (r=0.29, p<0.05) size, PA
pressure (r=0.31, p<0.05). Higher levels of GDF-
15 at admission (r=-0.21, p<0.05) and at discharge
(r=-0.37, p<0.05) was associated with lower LVEF on
echocardiography. Echocardiographic values such as
decreased LVEF, dilation of right and left chambers
increase the risk of cardiac failure in patients with
MI at both the in-hospital and pre-hospital treatment
stages.

During in-patient treatment 7 patients died (5.3 %).
The causes included pulmonary edema in 3 patients
and cardiogenic shock in 4 patients. The patients were
divided into several groups according to the hospital
outcome: death or positive outcome.

In patients with negative and positive outcomes
age (65.42+4.33 years), SBP (126.66+12.29 mmHg)
and DBP (78.33+7.92 mmHg) were comparable; HR
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Figure 2. GDF-15 changes during the in-hospital treatment
according to GRACE scale (p>0.05).
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Figure 3. GDF-15 during in-hospital treatment according
to outcome.
Note. Positive outcome p=0.09, negative outcome p=0.76.

(98.66+12.80 beats/min] and in-hospital mortal-
ity risk according to GRACE scale (204.28+11.48)
were higher in the patients with negative outcomes
(age 61.51£11.86 years, SBP 135.79£27.56 mmHg,
DBP 82.01+£14.70 mmHG (p>0.05), HR
80.90+17.63 beats/min, GRACE 163.36+30.63 points
(p<0.05]). Patients with negative outcomes also
had higher levels of ALT (74.83+21.65 U/l, AST
(188.16+85.39 U/UJ, CK (735.16+323.99 U/l), MB-CK
(95.16+41.98 U/l) compared with patients with positive
outcomes (AST 98.35+8.29 U/I, ALT 48.70+2.49 U/I,
CK—368.76+33.86 U/, MB-CK 90.77+15.49 U/L).
These data confirms that the larger area of myocar-
dium was affected patients with negative outcomes in
the first 24 hours after admission.

Figure 3 shows GDF-15 values in patients with
negative and positive outcomes during their hospital
stay. Patients with negative outcomes had higher lev-
els of GDF-15 that tended to increase further during
in-hospital treatment. GDF-15 in patients with posi-
tive STEMI outcomes tended to decrease during in-
hospital treatment.

Therefore, patients with negative outcomes have
higher levels of GDF-15 that increase further during
in-hospital treatment.
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Abstract

The objective of this study was to evaluate the positive effect duration of pharmacologic management of premature
ventricular contractions (PVC] according to ventricular ectopy analysis in the absence of structural heart disease.

Materials and methods. The current study included 214 patients aged 19-45 years without structural heart disease
and with class IV-V PVC (Rayn B. classification (1984]). After 24-hour Holter monitoring, potentially effective antiar-
rhythmic agents for terminating PVC were selected. Antiarrhythmic drugs were taken for 5-7 days and a decrease
in the number of extrasystoles by 75 % or more compared with baseline as well as the elimination of paired, group
extrasystoles signified a positive effect. The extrasystole index (IE] and the corrected extrasystole index (IEcorr.)
were calculated for all the patients before and after each administration of the drug, respectively. The follow-up
duration ranged from 1 to 5 years. The endpoint was the duration of positive antiarrhythmic effect of the drugs used.
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Results. /n 20.10 % of patients the positive antiarrhythmic effect persisted for 0.7+0.04 years, in 80.90 % — for 3.8+
0.08 years. In patients, in whom the positive effect lasted for up to 1 year, metoprolol, propranolol, sotalol were used
more frequently, while class | drugs were not used at all. In patients without structural heart disease, the sensitivity,
specificity, and positive prognostic value for antiarrhythmic therapy effects persistence for at least 1 year were 97,
03 %, 87.50 % and 96.08 %, respectively for a linear regression slope of> 12 units/IEcorr.

Conclusion. /n patients without structural heart disease with a linear regression slope of>12 units/IEcorr., ,, the
positive effect of antiarrhythmic therapy persists for 1 year or more.

Keywords. PVC, duration of the positive effect of therapy.
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Introduction

Today, to choose the most effective treatment for fre-
quent and stable premature ventricular contractions
(PVC] various antiarrhythmics are tested. A patient
receives therapeutic dosages of antiarrhythmic agent
for 4-5 days and then the number and characteris-
tics of premature complexes are assesses using the
24-hour Holter monitoring [1,2]. The duration of posi-
tive effect is usually estimated using repeated 24-72
hours ECG monitoring once in 2-3 months. Lately, it
was suggested to use the extrasystole index (El) to
assess the risk of life-threatening ventricular arryth-
mias (the risk is inversely proportional to the index)
[3]. However, the use of this index for the estimation
of positive effect in the absence of structural heart
disease has not been described.

The objective of this study was to evaluate the pos-
itive effect duration of pharmacologic management
of premature ventricular contractions (PVC) accord-
ing to ventricular ectopy analysis in the absence of
structural heart disease.

Materials and methods

The current study included 214 patients aged 19-45
years (mean age 33.5+0.95 years). Inclusion crite-
ria were absence of structural heart disease, si-
nus rhythm, class IV-V PVC (Rayn B. classification
(1984)) [1], complains of disrupted regular heart
rhythm such as skipped beats or missed beats,
congestive heart failure (CHF) NYHA I-II, informed
consent for examination and treatment. Absence
of structural heart disease was established after
cardiac and extracardiac conditions, electrolyte im-
balance, use of medications and/or toxic products
(diuretics, oral contraceptive pills, alcohol abuse,
etc.) that may have led to PVC were excluded. Other
exclusion criteria were use of various stress-tests,

Accepted: 25.03.2021

invasive and non-invasive angiography, contrast-
enhanced MRI [1].

All patients underwent 24-72-hour Holter ECG
monitoring and echocardiographic examination using
the Hitachi EUB-5500 machine. Left ventricular ejec-
tion fraction, the left atrial end-diastolic volume index
(LAEDVI), left ventricular mass index (LVMI), the ratio
of peak velocity blood flow from left ventricular re-
laxation in early diastole (the E wave] to peak velocity
flow in late diastole caused by atrial contraction (the
A wave) calculations were described earlier [4, 5].

After 24-hour Holter monitoring all patients were
administered cardioprotective therapy that included
potassium, sedation, polyunsaturated fatty acids, etc.
[4]. If the positive effects were not observed poten-
tially effective pharmacologic antiarrhythmic agents
for terminating PVC were selected. When choos-
ing medications, the characteristics of PVC, prog-
nosis, the presence of contraindications and pos-
sible adverse effects were taken into consideration
[1,2]. Class Il antiarrhythmics were used first, and
if they weren't effective —the patient was switched
to class | or lll; amiodarone was the last choice.
We used metoprolol 50-100 mg/day, propranolol
80-160 mg/day, carvedilol 25-50 mg/day, alapinin
50-75 mg/day, moricizine 50-100 mg/day, etacizine
100-150 mg/day, sotalol 160-240 mg/day, propafe-
none 300-600 mg/day, amiodarone 600-800 mg/day.
If the monotherapy didn't work, we used the combi-
nations of these agents. Antiarrhythmic drugs were
taken for 4-5 days (8-10 days for amiodarone). Any
next agent was started at least 5 half-life periods af-
ter the previous one [1,2]. Before and after the use
of antiarrhythmic agents we performed 24-hour ECG
monitoring and a decrease in the number of extrasys-
toles by 75% or more compared with baseline as well
as the elimination of paired, group extrasystoles sig-
nified a positive effect [1,2]. To reduce the risk of ar-
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rythmogenic affect of the medications we performed
24-hour ECG monitoring at least once in 3-4 days for
7-14 days, especially in patients taking class Ic anti-
arrhythmics [1, 2].

For all patients before and after taking each medi-
cation, after a half the period of its half-life, El was
calculated using the following formula:

El=A=:B,

where El is the extrasystole index (in units), A is the
linear deviation (LD) of the corrected pre-ectopic
interval (ms) for at least 20 ventricular extrasys-
toles, calculated separately for left and right VE,
and B—analyzed ventricular extrasystole number
(per hour) [3]. Corrected pre-ectopic interval over
20 extrasystoles exclude false positive result in the
assessment of this indicator [3, 4]. Then the cor-
rected AEI (AElcorr.) was calculated according to the
formula:

AElcorr= [[EIn—El initial) = El initial] = VN,
where AElcorr.n (in relative units) is the change of
El after each sequential intake of the medication com-
pared with the initial data, El initial — El values before
using the medication [initial data), EIn — half-life af-
ter the first, second, third dose of the medication, N —
coefficient corresponding to the amount of dosses,
i.e. after first intake of an antiarrhythmic medication
this coefficient was “1” (AElcorr.1), after second — “2”
(AElcorr.2), after third — 3 (AElcorr.3). [3]. If amioda-
rone was chosen this coefficient corresponded to the
days of imodarone use [3]. Due to high variability of
VEs during the day [1,2], the determination of El was
carried out according to the data of 1-3-day electro-
cardiography monitoring.

The endpoint was the duration of positive antiar-
rhythmic effect of the drugs used. All examinations
including 24-hour electrocardiography monitoring
were performed at least once in 3-4 months, physi-
cal examination, and ECG —once per month. Regular
control of blood pressure and heart rate were per-
formed by patients at home.

Statistical analysis of obtained results was carried
out using Student’s t-test, chi-squared test, as well
as standard software "Statistica”, version 11.0.

Results

All patients were divided into two groups depend-
ing on the length of positive effects. In 43 (20.10%)
of patients the positive antiarrhythmic effect per-
sisted for 1 year (mean 0.7+ 0.04 years) (I group), in
80.90% — for 1 year and more (mean 3.8+ 0.08 years)
(Il group) (p<0.05). This division can be explained by

Table 1. Hemodynamic and clinical values in patients
from groups | and Il at baseline
(M£m, 95 % confidence interval)

Groups Group | Group Il

Values n= 24 n=98
Age, years 30.141.3 (22-43) 28.9+1.1 (20-41)
Body mass
index, kg/m’ 22.3£0.4 (20-24) 21.9£0.1 (19-25)
LVEF, % 53.86+1.18 (46-59) 54.12+0.78 (45-61)
E/A, units 1.19+0.01 (1.12-1.15) 1.21+0.01 (1.17-1.24)
LAEDVI, ml/m? 24.56£0.72 (17-31) 23.24£0.64 (18-29)
LVMMI, g/m? 86.7+1.6 (74-99) 85.321.7 (72-101)

. 18900+2450 198901970
PVCsin 24 hours | (5870_30730) (5980-32900)

Note. E/A —the ratio of peak velocity blood flow from left
ventricular relaxation in early diastole (the E wave) to peak
velocity flow in late diastole caused by atrial contraction (the A
wave); LVEF — left ventricular ejection fraction; LAEDVI — left
atrial end-diastolic volume index; LVMMI — left ventricular
muscle mass index; PVCs — premature ventricular complexes.

the fact that in the absence of structural heart dis-
ease recovery of contractile force after the effective
therapy is determined usually lasts for 1 year [1,2, 6].
We haven’t identified any statistically significant dif-
ferences in sex, age, hemodynamics, body mass in-
dex, amount of ventricular extrasystoles in 24 hours
between the two groups (Table 1). In 5 (20.83%) and
22 (22.45%) patients in groups | and Il we identified
6-15% PVCs in 24 hours of monitoring (p>0.05), in
other patients — more than 15%. In 6 (25.00 %) and 29
(29.59 %) patients in groups | and Il we identified epi-
sodes of unstable ventricular tachycardia (p>0.05). In
11 (45.83 %) and 51 (52.04 %) patients in groups | and
II' we identified left ventricular premature beats, and
in the other patients —right ventricular premature
contractions (p>0.05), in 2(8.33%) and 48 (48.98 %) —
polymorphic, others —monomorphic PVCs (p<0.05).

Characteristics of antiarrhythmic therapy in pa-
tients from groups | and Il are presented in Table 2.
According to Table 2, patients in the Il group used
metoprolol, propranolol and carvedilol less often
compared with patients from group I.

Table 2. Antiarrhythmic therapy in group | and Il patients

. Groups of patients, n= 214
Medications
Group | (n=43) Group Il (n=171)

Metoprolol 12(27.91%) 9(5.26 %)*
Propranolol 11(25.58 %) 8(4.67 %)*
Carvedilol 12(27.91%) 11(6.43%)*
Alapinin - 19(11.11%)
Etacizine 35(20.47 %)
Moricizine 20(11.70%)
Propafenone - 48(28.07%)
Sotalol 6(13.95%) 16(9.36%)
Amiodarone 2(4.65%) 5(2.92%)

Note. * — statistical significance in p< 0,05
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ChangesinAElcorr.,_ .. in patients form groups | and

1-10
Il are presented in Figure 1. According to Figure 1, pa-
tients in the Il group had higher values of AElcorr.,
starting from the second use of antiarrhythmic agent.
We identified that the rise of AElcorr., ,, in patients
from the Il group after the first and second use of
medications was due to increase in linear deviation
(LD) of the corrected pre-ectopic interval (r=0.86] t,
and after the third and following doses —due to the
reduction in the number of premature contractions
(r=-0.84). In patients in the groups, I and Il AEIcorr. lin-
ear regression slope was 0.03-0.13 units/AElcorr.,
(mean 0.08+0.01 units/AElcorr., ) and 0.12-0.92
units/AElcorr., ,, (mean 0.52+0.03 units/AElcorr., ]
(p<0.05). In patients without structural heart disease,
the sensitivity, specificity, and positive prognostic
value for antiarrhythmic therapy effects persistence
for at least 1 year were 97.03%, 87.50% and 96.08 %,
respectively for a linear regression slope of>12 units/
|[Ecorr. In patients from groups | and Il the reduction
of the number of PVCs compared with baseline was
from 76% to 92% (mean 85+2%) and from 77 % to
96% (mean 86+ 1%) (p>0.05).

In patients from the | and Il groups LVEF increased
from 53.86+1.18 % to 55.12+1.09 % (p>0.05) and from
54.12£0.78% to 65.56+1.07% (p<0.05) respectively
after one year of treatment.

Positive clinical effect from using class Il antiar-
rhythmics in patients from the | and Il groups highly
correlated with linear deviation of the corrected pre-
ectopic interval of PVCz11m/s with polymorphic
PVC (r=0.88); the use of class | and Ill agents and
the combination of class Il and | agents—<10m/s
(r=0.84).

Discussion

Treatment of ventricular arrythmias including PVC is
one of the most complicated problems as it is often
associated with preventing such life-threatening
conditions as ventricular tachycardia and ventricu-
lar fibrillation [1,2,4,5,6]. Despite positive progno-
sis of patients with PVC in the absence of structural
disease, according to the B.Bigger (1984) [1] classi-
fication antiarrhythmic therapy should be started in
all patients who complain on feeling arrhythmic and
have worsening quality of life as well as to prevent
arrythmogenic cardiomyopathy and fatal arrythmias
[1,2,6].

One study included 214 patients aged 20-43 years
(mean age 31.6£0.9 years). Inclusion criteria were
absence of structural heart disease, sinus rhythm,
class IV-V PVC (Rayn B. classification (1984)) [1],
complains of disrupted regular heart rhythm such
as skipped beats or missed beats, congestive heart
failure (CHF) NYHA I -II, informed consent for exami-
nation and treatment [1]. Absence of structural heart
disease was established after cardiac and extracar-
diac conditions, electrolyte imbalance, use of medi-
cations and/or toxic products (diuretics, oral contra-
ceptive pills, alcohol abuse, etc.) that may have led to
PVC were excluded.

13% of included patients had 6-15% and the rest
had more than 15% of PVCs of the total number of
ventricular complexes per day. In 28.69 % episodes of
unstable ventricular tachycardia were registered.

Catheter ablation of the arrythmogenic area is
currently the first line therapy in patients with 15%
and more PVCs, in patients in whom pharmacologic
therapy is ineffective or in case of any contraindica-

Relative units
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Fig. 1. AElcorr. changes (means) in group | and Il patients.
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Note. AEIcorr.n (in relative units) is the change of El after each sequential intake of the medication compared with the initial data,
N — coefficient corresponding to the amount of dosses, i.e. after first intake of an antiarrhythmic medication this coefficient was “1”
(AElcorr.1), after second — “2" (AElcorr.2), after third — 3 (AElcorr.3); * —p< 0.05.
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tions to antiarrhythmic medications [1,2]. We based
our approach to PVC therapy on this statement.

In the current study testing of antiarrhythmic ther-
apy was performed in all patients included [1]. Class
[l antiarrhythmics were used first, and if they weren’t
effective — the patient was switched to class | or lll;
amiodarone was the last choice. Before and after the
use of antiarrhythmic agents we performed 24-hour
ECG monitoring and a decrease in the number of ex-
trasystoles by 75% or more compared with baseline
as well as the elimination of paired, group extrasys-
toles signified a positive effect [1, Relative units 2].
Antiarrhythmic drugs were taken for 4-5 days (8-10
days for amiodarone). The follow-up duration ranged
from 1 to 5 years. The endpoint was the duration of
positive antiarrhythmic effect of the drugs used.

In 20.10% of patients the positive antiarrhythmic
effect persisted for 0.7+0.04 years, in 80.90% — for
3.8+ 0.08 years. In patients, in whom the positive ef-
fect lasted for up to 1 year, metoprolol, propranolol,
sotalol were used more frequently, while class | drugs
were not used at all.

Previous studies have shown that in patients with
the absence of structural heart disease in whom pos-
itive effects of antiarrhythmic therapy lasted for one
year or more the amount of ventricular premature
beats didn’t differ significantly and made up 86 % of
all ventricular complexes [7]. After the most effec-
tive agent was chosen the improvement of contractile
function of left ventricle lasted for 1 year and more
[1,2,4,5,6].

The results of the current study were similar to the
data described before.

For all patients before and after taking each medi-
cation El was calculated as the ratio of linear devia-
tion of the corrected pre-ectopic interval to the ven-
tricular extrasystole number per hour [3, 4].

It was suggested to use the extrasystole index to
assess the risk of life-threatening ventricular arryth-
mias (the risk is inversely proportional to the index)
[4,5]. The number of ventricular premature beats and
El were highly variable and, therefore, we calculated
AElcorr as the change of El after each sequential in-
take of the medication compared with the initial data.
the sensitivity, Specificity, and positive prognostic
value for antiarrhythmic therapy effects persistence
for at least 1 year were 97, 03 %, 87.50 % and 96.08 %,
respectively for a linear regression slope of>12 units/
|[Ecorr.

Previous clinical studies have shown that linear de-
viation of the corrected pre-ectopic intervals10 m/s

confirms the "re-entry” mechanism and/or the for-
mation of the pathological ectopic area, and the high
variability of this index — the presence of triggers [5].
Thus, after several doses of an antiarrhythmic agent
in the presence of triggers, the membrane becomes
less hyperpolarized that results in the rise of the cor-
rected pre-ectopic interval and the reduction of the
number of PVCs. After the depolarization, for exam-
ple due to the re-entry mechanism, the fractioning of
the depolarization wave occurs, then the wave splits
into daughter wavelets and each of them becomes in-
dependent. This causes various corrected pre-ecto-
pic intervals to appear of ECG. Eventually, instead of
an one-way block the full blocking develops and the
ectopic beats become more frequent [1, 2.

The results of our study confirm the previous data:
In the presence of positive effects of antiarrhythmic
agents the rise of AElcorr. after the first and second
use of medicationswas due toincreasein linear devia-
tion (LD) of the corrected pre-ectopic interval (r=0.86)
and after the third and following doses —due to the
reduction in the number of premature contractions
(r=-0.84). Positive clinical effect from using class
[l antiarrhythmics in patients from the | and Il groups
highly correlated with linear deviation of the correct-
ed pre-ectopic interval of PVYC>11 m/s with polymor-
phic PVC (r=0.88); the use of class | and Il agents and
the combination of class Il and | agents—<10 m/s
(r=0.84). This should be taken into consideration
when choosing an antiarrhythmic agent for patients
with PVC.

The persistence of the positive effect of antiar-
rhythmic therapy for less than a year is probably due
to, first, trigger mechanisms transformation (early or
late postdepolarization], for instance, to re-entry and
backwards [1]. Secondly, apparently, due to reduced
sensitivity to of the myocardium to antiarrhythmic
agents, primarily beta-blockers, that develops be-
cause of the oxidative stress [8, 9]. Thirdly, apparently,
latent myocarditis, cardiomyopathy, right ventricular
arrhythmogenic dysplasia and other conditions can
manifest with PVCs. In this case medications can be
less effective [1, 2]. Therefore, catheter ablation is the
first line treatment in these patients, especially in
those with 15% and more PVCs [1, 2, 10].

Conclusion

In patients without structural heart disease |IE and
AElcorr. should be calculated before and after each
administration of the drug when choosing the best
agent. In these patients positive prognostic value for
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antiarrhythmic therapy effects persistence for at least

1 year was 96.08 % for a linear regression slope of>12

units/IEcorr. One-time calculation of IE and AElcorr.

doesn’t estimate the persistence of a positive effect of

antiarrhythmic therapy. In the absence of structural
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Abstract

Objective. To study the features of atrial fibrillation [AF] in patients with arterial hypertension [AH] and extracardiac
comorbidities depending on prescribed therapy, and to access their treatment adherence.

Materials and methods. This observational cohort study followed up for one year 536 patients aged 45-65 years
with AF (paroxysmal and persistent forms] and AH. Patients were divided into é groups depending on the presence
of extracardiac comorbidities: 1— AH and AF without comorbidities (n= 56] — control group; 2 — AH/AF/chronic ob-
structive pulmonary disease (COPD] (n= 91); 3— AH/AF/diabetes mellitus (DM) (n= 81); 4— AH/AF/hypothyreosis
[n=87); group 5 — AH/AF/hyperthyreosis (n=65]; group 6 — AH/FP/abdominal obesity [AO] (n= 104). All the patients
underwent clinical examination, anthropometry, instrumental diagnostics: electrocardiography (ECG); 24-hour
Holter ECG monitoring, echocardiography (EchoCG). DNA extraction and gene polymorphisms testing were per-
formed with polymerase chain reaction. We studied the rs1378942 and rs2200733 polymorphisms of the CSK gene
of the chromosome 4q25 and rs1800795 polymorphism of the IL-6 gene of 174G/C.

Results. During 1-year follow-up over 50 % of patients with extracardiac diseases had an increase in the frequency
of AF paroxysms by more than 20 % (DM — 76 %; COPD — 63 %; hypothyreosis — 57 %; hyperthyreosis — 64 %; AO —
58 %). The transformation into the chronic form of AF was significantly more frequent in patients with DM [p= 0.041),
AO [p=0.004] and hyperthyreosis [p<0.0001). The study established statistically significant predictors of AF progres-

* Corresponding author. Tel. +7 9231129218. E-mail: h_ludmila73@mail.ru
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sion that interact multiplicatively: galectin-3— the increase of which by 1 ng/lincreased the risk of AF progression
by 1.003 (91.0006; 1.005] (p=0.016], and matrix metalloproteinase-9 (MMP-9]— the increase of which by 1 n/ml
increased the risk of AF progression by 0.16. Other predictors included: the size of left atrium [LA] (p<0.001]: the
increase of which by 1 cm was associated with 2.67 [91.58; 4.65] higher likelihood of AF progression, and left ven-
tricular mass index (LVMI] — the increase of which by 1 g/m? increased the risk of AF progression by 0.9 times. When
comparing the frequency of admission in patients with AF, emergency admission was significantly more frequent.

Conclusion. Early verification of the AF progression risk factors and the development of personalized algorithms
as a risk meter can be used to assess the prognosis of AF and the development of its complications in patients with
AH in combination with DM, COPD, hypothyreosis, hyperthyreosis, and AO.

Keywords: atrial fibrillation, arterial hypertension, comorbid diseases.
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Introduction

In recent years the prevalence of AF has increased,
that cannot only be explained by higher life expec-
tancy, heart valve disease and myocardial infarction
frequencies [1]. Over 6 million people suffer from AF
in Europe, and the number of patients is expected to
double in the next 50 years due to increasing life ex-
pectancy of the population. AF increases the risk of
stroke by 5 times and causes the occurrence of every
fifth stroke [2]. Mortality, reoccurrence of stroke and
disability rates are higher in patients with AF after the
ischemic stroke compared with patients without AF.
Accordingly, the risk of death in patients with stroke
and AF is 2 times higher, and the cost of rehabilitation
is 1.5 times higher [3].

The updated clinical guidelines indicate that pa-
tients with AF have increased risk of complications,
especially when they are also diagnosed with AH.
Up to 30-40% of these patients are admitted to the
hospital annually, 20-30% of all strokes are associ-
ated with AF, and left ventricular dysfunction is by
20-30% higher in among them [4]. AF develops in
patients with many comorbid conditions, which can
both pathogenetically contribute to the progression
of AF, and independently aggravate the quality of life
of patients and increase the probability of complica-
tions and sudden cardiac death. Any structural heart
diseases, such as AH, chronic heart failure (CHF) can
promote slow progression of structural remodeling of
ventricles and atria. This process is associated with
the proliferation and replacement of fibroblasts with
myofibroblasts, as well as enhanced growths of con-
nective tissue and fibrosis [5]. With the accumulation
of the new data on the pathogenesis of AF, including
data on the role of concomitant diseases, the division
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of AF to primary and idiopathic becomes questionable
[6]. Thus, recent large-scale study, which included
3978 patients with AF (Euro Heart Survey], showed
that only 3% of the study participants had idiopathic
or primary type of AF [7].

It has been known previously that any arrhythmia
tends to progress, but due to the increasing number
of patients with AF in the population and the assump-
tion that comorbid pathology is associated with such
tendency, researchers have turned their attention to
this problem [8]. In recent years many studies have
shown the association between AF and pulmonary
pathology, COPD in particular [9]. It has been prov-
en that DM and / or AH are also associated with the
development of AF [10]. Obesity is the most frequent
concomitant and leading risk factor for the develop-
ment of AH that contributes to the structural and
functional remodeling of the myocardium, the so-
called lipotoxicity phenomenon [11].

Several large studies have investigated the effect
of the rs1378942 polymorphism of the CSK gene on
the course of various pathological processes [12].
Studies from Japan, East Asia, and Europe have re-
vealed the association of the rs1378942 polymor-
phism of the CSK gene with the development of AH
and AF [13]. The role of this polymorphism of the CSK
gene in the development of AH has also been con-
firmed in Russian Federation [14]. In addition, the
role of polymorphisms rs1378942 and rs2200733 of
the CSK gene of the chromosome 4g25 in the occur-
rence of vascular dysfunction in patients with AO was
revealed [15]. However, no studies investigated com-
mon pathogenetic causes of AF, AH and AO.

Early diagnosis of the factors associated with AF
progression, prescription of additional therapy for
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Scheme 1

Step 1. Prospective cohort study of 308 patients with AF and AH in combination with extracardiac comorbidities.
Age - 53,2 [49,5; 58] years, n=308

ECG monitoring

cardiac function-

MMO0-9, Galectin-3,

GFR, CRP, fibrinogen,

AH/AF AH/AF/DM AH/AF/COPD AH/AF/ hypothyreosis AH/AF/ hyperthyreosis AH/FP/ AO

n=56 n =40 n=47 n=59 n =42 n=64
Clinical ECG Structural The assessment of Blood chemistry test: | Genetic testing:
examination | (n=308) and function cardiac fibrosis and lipid profile, K+, polymorphism rs1378942 of
(n=2308) 24-hour Holter assessment of remodeling markers: glucose the CSK gene, rs2200733 of

the 4925 chromosome and

(n=69) EchoCG NT-proBNP, creatinine, urea, 174G/C (rs1800795) of the IL-6
Treadmill cardiac | (n=308) inflammation markers: | uric acid (n = 308) gene and complex studying
stress test IL -1, IL-6, of the genotype frequencies
(n=39) IL-8, IL-10 andrs2200733 and rs 1378942
(n=308) polymorphisms of the CSK gene

of 4925 choromosome and
174G/C (rs1800795) of the IL-6
gene (n=167)

Comparative analysis, n = 308

secondary prevention of the arrhythmia and cor-
rect strategy for its management can slow down the
progression of AF and the development of CHF that
will improve not only clinical status of patients, but
also their prognosis. Despite the fact that AF occurs
mostly in elderly people with various manifestations
of coronary heart disease, its prevalence in young and
middle-aged patients with AH is constantly increas-
ing [16]. The discussed above positions determine the
objectives of this study.

Objective
To study the features of AF progression in middle-
aged patients with various comorbidities.

Materials and methods

This observational cohort study followed up for one
year 536 patients aged 45-65 years with AF (parox-
ysmal and persistent forms) and AH in combination
with extracardiac comorbidities.

The first step was prospective cohort study of 308
patients with AF and AH in combination with extracar-
diac comorbidities from Novosibirsk Regional Clinical
Cardiology Dispensary. Patients were divided into 6
groups depending on the presence of extracardiac co-

morbidities: 1— AH and AF without comorbidities (n=
56); 2— AH/AF/ COPD (n= 47); 3— AH/AF/ DM (n= 40);
4 — AH/AF/hypothyreosis (n= 59); group 5 — AH/AF/
hyperthyreosis (n= 42); group 6 — AH/AF/AQ (n= 64)
(Scheme 1).

The second step was prospective cohort paired
comparative study of 238 patients with AH and ex-
tracardiac comorbidities from Novosibirsk Regional
Clinical Cardiology Dispensary. Patients were divided
into 6 groups: 1 — AH without extracardiac comorbidi-
ties (n=56); 2— AH/COPD (n= 44); 3— AH/DM [n= 41);
4 — AH/hypothyreosis (n= 28); group 5 — AH/hyper-
thyreosis (n= 50); group 6 —AH/AO (n=50) (Table 1).
These groups were compared by all the parameters
with the groups identified at the first step (Scheme 2).

Written informed consent was waived from all
the participants before the study. The study was ap-
proved by the local Ethics Committee of Novosibirsk
State medical University of the Ministry of health
of Russia (Protocol N¢ 147 from “18” may 2017).
During the study, we followed-up patients for 1
year in order to assess the effect of comorbidities
on the AF progression, the term "AF progression”
was interpreted as the process of steady develop-
ment of chronic form of AF from the paroxysmal

Scheme 2

Step 2. Prospective cohort paired comparative study of 238 patients with AH and extracardiac comorbidities, age - 45-60 years, n = 546

AH AH/DM AH/COPD AH/hypothyreosis AH/hyperthyreosis AH/AQ
n=52 n=41 n=44 n=28 n=23 n=50
AH | AH/DM | AH/ AH/ AH/ AH/AO AH/AF | AH/AF/DM | AH/AF/COPD | AH/AF/hypo- | AH/AF/ hyper- | AH/AF/AO
n=52 | n=41 | COPD hypo- hyper- n=50 n=56 n=40 n=47 thyreosis thyreosis n =64
n=44 | thyreosis | thyreosis n=59 n=42
n=28 n=23
age 51 [45.5; 56] years, n=238 age 53.2 [49.5; 58] years, n = 308

Comparative analysis, n = 546
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AF [9]. Patients with severe stage of concomitant
extracardiac pathology, heart valve pathology, sys-
temic, oncological, acute and chronic inflammatory
diseases, coronary heart disease, chronic kidney
disease (CKD] above stage 3, liver pathology with
impaired function, and history of strokes were ex-
cluded from the study.

All the patients underwent clinical examination,
anthropometry, instrumental diagnostics: electro-
cardiography (ECG); 24-hour blood pressure and
Holter ECG monitoring (SCHILLER, Switzerland),
echocardiography (EchoCG) in accordance with
the recommendations of the American Society of
Echocardiography (ASE) in M and 2D modes on the
Vivid 7 apparatus (General Electric, USA]. All in-
cluded patients underwent: standard general clinical
examination; biochemical blood test, as well as de-
termination of NT-proBNP concentration using the
NTproBNP — ELISA — Best reagent kit and galectin-3
by ELISA —Bender MedSystems GmbH, (Austria), as
markers of fibrosis and myocardial remodeling. DNA
extraction and gene polymorphisms testing were per-
formed with polymerase chain reaction followed by
analysis of restriction fragment length polymorphism
(Sibenzyme, Russia). We studied the rs1378942 and
rs2200733 polymorphisms of the CSK gene of the
chromosome 425 and rs1800795 polymorphism of
the IL-6 gene of 174G/C.

Numerical data were compared using Mann-
Whitney U-test, the bias of the distributions was
calculated with 95% confidence interval. Multiple
group comparisons were performed using the
Kruskal Wallis test. Pairwise comparison of all
studied groups with the comparison group was car-
ried out according to Dunnett’'s scheme, pairwise
comparison of all groups was carried out using
Tukey’s method, to eliminate the effect of multiple
pairwise comparisons, the Benjamini-Hochberg
procedure was performed. To assess the dynam-
ics of readmission, the Kaplan-Meier curves and
the logrank test were used. The level of statisti-
cal significance was set up as p<0.05. The lower
bound of the statistical significance was set as
80 %. All statistical calculations were performed
in the Rstudio program (version 0.99.879—©
2009-2016 RStudio, Inc., USA, 250 Northern Ave,
Boston, MA 02210 844-448-121, infoldrstudio.com)
in the R language (R Core Team (2015]). R: A lan-
guage and environment for statistical computing.
R Foundation for Statistical Computing, Vienna,
Austria. URL https://www.R-project.org/].

Results and discussion

The assessment of the AF progression was performed
by the analysis of the frequency of AF episodes over the
last year. It was established that over 50 % of patients
with extracardiac diseases had increased frequency
of paroxysms by over 20% (DM — 76 %; COPD — 63 %;
hypothyreosis — 57 %; hyperthyreosis —64%; AO—
58%), and patients without concomitant diseases
had less than 20% frequency of AF paroxysms (AF/
AH—17%). Comparative analysis revealed that the
transformation of paroxysmal AF to chronic AF, which
is the indicator of arrythmia progression, in patients
with AO occurred after at 5.5 (3; 7) months on average
(p= 0.004). In patients with DM —at 4 (3, 7) months, it
was also significantly faster compared with the con-
trol group (p= 0.041), and patients with COPD, signifi-
cantly more often (p=0.001) had the transformation of
paroxysmal AF into persistent form. The progression
of the paroxysmal AF into the chronic form in patients
with hyperthyroid was noted at 5.8 months (4,5, 11)
(p<0.001), which is also significantly faster compared
with the control group.

The regression analysis was performed in order
to establish factors associated with the AF progres-
sion. Univariate and multivariable regression models
were used to assess AF progression risk factors. We
assessed the following parameters: the stage and
functional class of CHF according to NYHA, EchoCG,
biochemical markers of cardiac remodeling such as:
galectin-3 and NT-proBNP, biochemical parameters:
C-reactive protein (CRPJ, cytokines, MMP-9, uric acid,
GFR, fibrinogen.

Only models with p<0.2 significance level were
selected from the one-factor model for all the pre-
dictors. The association between variables was also
assessed with Spearman’s correlation coefficient
in order to eliminate the effect of predictors collin-
earity. In absolute value numbers over 0.35 indicate
the presence of a relationship between predictors.
We selected the predictor with the lowest achieved
level of significance from the groups of related pre-
dictors in the multivariate linear regression model
in the univariate logistic regression model for one
predictor. Optimal linear regression models were
constructed using forward and backward selection
algorithms and model minimizing criterion —the
Akaike information criterion (AIC). Therefore, sta-
tistically significant predictors of AF progression
were revealed: with the elevation of CHF by 1 func-
tional class (p=0.035) —the risk of AF progression
increased by 1.36 (91.03; 1.82) times.
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Table 1. Calculation and comparison of binary indicators between groups with electrical and medical cardioversion

Electrical cardioversion group » L c:;gloversmn Relative risk
Parameter n=332 ng- 21’2 Fisher’s exact test
0, 0 = 0,
n, % [95 % CI] n, % [95 % CI] [95 % ClI]
. 64 % 61% 1.061
AF progression (yes/no) (58 %; 71 %] [48 %; 72 %] [0.85; 1.33] 0.65
_— . 51 % 28% 0.651 "
Admission during the year 44 %; 58 %] [16 %; 37 %] [0.54; 0.79] <0.001

Cl — confidence interval, * — statistically significant parameters

When constructing a multivariate logistic regression
model, the full model included covariates with correla-
tion coefficients with absolute value less than 0.5. We
established the presence of related, statistically signif-
icant predictors of AF progression that function mul-
tiplicatively. These were indicators of cardiac remod-
eling: galectin-3, the elevation of which by 1 ng/L in-
creased the risk of AF progression by 1.003 (91.0006;
1.005) times (p= 0.016) and MMP-9 —the elevation of
which by 1 n/ mlincreased the risk of AF progression
by 0.16 times. Other statistically significant predictors
of AF progression included LA size (p<0.001): its in-
crease by 1 cm was associated with elevation of the
AF progression by 2.67 (91.58; 4.65) times and LVMI,
the increase of which by 1 g/m? increased the risk of
AF progression by 0.9 times; as well as inflammation
markers — IL-6 elevation by 1 pg/1 was associated
with increase of AF risk by 0.6 times.

During the assessment of emergency hospital ad-
missions, it was established that 51% (44 %; 58 %)
of patients were urgently admitted after electrical
cardioversion and 26 % (916 %; 37 %) — after medical
cardioversion, p<0.001. The relative risk was 0.651
(90.54; 0.79) (Table 1).

The second step was prospective cohort paired
comparative study. This stage consisted of two

substages: first — 308 patients with AH and without
AF with concomitant extracardiac diseases (DM,
COPD, hypothyreosis, hyperthyreosis, AQ) with av-
erage age of 52 (46.5; 57) years, and second — com-
parative analysis of the data of 238 patients with AF,
AH and extracardiac diseases with the data of 308
patients with AH with extracardiac diseases with-
out AF).

During the assessment of AH duration, it was found
that patients with AF had significantly longer AH du-
ration compared with patients without AF, except for
the group of patients with COPD. The development of
AF correlated with the duration of AH (r= -0.332, p=
0.044) (Table 2).

The level of MMP-9 increased in all groups of pa-
tients with AF compared with patients without AF, the
level of MMP-9 also correlated with the development
and progression of AF (Figure 1).

The level of serum galectin-3 in all patients with
AF was significantly higher compared with patients
without AF (Figure 2).

A comparative analysis of 174G/C (rs1800795) poly-
morphism of the IL-6 gene in patients with AH with
various concomitant diseases with and without AF
revealed that patients with AF more frequently had
CC genotype (Table 3).

Table 2. Clinical indicators in patients with or without AF

AF and AH AH without AH . .
Parameters n= 308 n= 238 D[g;e&]eglc]e Manrb-t\g shtltney
Median [IQR] Median [IQR]
Age, years 56 [53; 60] 50 [45; 56] 612;11] 0.005*
Total cholesterol, mmol/l 5.02 [4.16; 6.04] 5.85[5; 6.95] 0.76 [0.04; 1.45] 0.034*
LDL-cholesterol, mmol/l 2.42[2.13;3.02] 3.45[2.65; 4.5] 0.981[0.33; 1.58] 0.005*
Potassium, mmol/l 4.0[3.8; 4.2] 4.4 [4.23; 4.47] 0.310.15; 0.5] < 0.001*
GFR, ml/min 57.9 [50.32; 70.7] 78.0 [64; 90] 9[3; 25.99] 0.014*
IL-6, pg/ml 8.4[1.48;9.35] 4.310.96; 10.93] 0.3[0.33; 1.67] 0.004*
MMP-9, ng/ml 437.0[313.25; 659.3] 362.0[205.3; 493.1] 73[0.33; 1.49] 0.005*
NT-proBNP, pg/ml 101.36 [94.92; 116.7] 87.99 [33.5; 134.2] 33.71[1.48; 59.58] 0.047*
Galectin, ng/ml 52.80[13.99; 100.33] 14.05 [7.06; 14.76] 38.04 [5.77; 57.24] <0.001*
Systolic blood pressure, mmHg 154 [145; 165] 168 [158.25; 178.25] 13 [4; 22] <0.001*
End-diastolic volume, cm 5.81(5.3; 6.2] 5.6 [5.27;5.73] 0.3[0.1;0.5] 0.062*
Left ventricular diastolic dysfunction, (E/A, ms) 1.4411.2,1.6] 0.6 [0.4;0.8] 0.84[0.75;0.9] 0.003*
AH duration, years 51[4; 7] 3[2;5.25] 2[1;3] <0.001*

Cl — confidence interval, IQR —interquartile range, * — statistically significant parameters
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Table 3. Genetic determinants in patients with AH and with or without AF

80
p<0 034
60 p<0,045
40
p<0,049
. ﬁ * i

p<0 042

p—O 001

Ll

COPD hypothyreosis hyperthyreosis

® AF with AH ™ AH without AF

Parameters

AH and AF
n= 164

AH without AF
n= 188

Fisher’s exact test

rs2200733 polymorphism of the 4925 chromosome
CT
cC

46% [18%; 67 %]
54% [38%; 87 %]

51% [28%; 71 %]
49% [29 %; 60 %]

0.883

rs1378942 polymorphism of the CSK gene

51 [35%; 62 %]
45% [18%; 47 %]
4% [18%; 47 %]

38% [22%; 47 %)
50% [23%; 71 %]
12% [7%:; 26 %]

0.424

174G/C (rs1800795) polymorphism of the IL-6 gene
CG
ccC
GG

79 % [38%; 97 %]
21% [18%; 35%]
14% [18%; 47 %]

30% [18%; 57 %]
46% [21%; 62%)
4% [1%; 7 %]

<0.003*

* — statistically significant parameters
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Table 4. The development of complications in patients with AH and with or without AF

AH and AF AH without AF
Parameters n=308 n= 238 Fisher’s exact test
n,% [95% Cl] n,% [95% CI] [95% ClI]

Admission during 1-year 25, 47% 17,94% ) N
follow-up [36%; 60%] [74%: 99%] 0.4990.37; 0.68] <0.001
Cardioembolic strokes 21% 6%
during 1-year follow-up [12%; 33%] [1%; 26 %] 3.73610.52; 26.95] 0073

91% 89%
CHF+/- 180 %; 96 %I [67%: 97%] 1.019 [0.85; 1.23] > 0.999

Cl — confidence interval, RR —relative risk, * — statistically significant parameters

A comparative analysis of cardioembolic strokes,
CHF progression and all-cause emergency hospi-
tal admission during 1-year follow-up depending on
the presence of AF was performed. Only emergency
hospital admission differed significantly, and the inci-
dence of cardioembolic strokes tended to increase in
AF patients —11.2% versus 1.6 % in patients without
AF (Table 4).

The comparative analysis of the frequency of all-
cause hospital admission in patients with AH with
extracardiac pathology, depending on the presence
of AF during 1-year follow-up revealed that pa-
tients with AF combined with hyperthyreosis, AO and
DM were admitted more frequent compared with pa-
tients without AF.

The development of personalized algorithms for
the formation of risk groups for the development of
complications and progression of AF in patients with
AH and extracardiac diseases was performed with
various statistical methods, where logistic regres-
sion model was superior to others. It was estab-
lished that groups with hypothyreosis, DM and AO
correlated with the progression of AF. According to
Pearson correlation coefficient the functional class
of CHF correlated with the progression of AF, which
also correlates with total cholesterol, low density li-
poproteins and rs1378942 polymorphism of the CSK
gene.

In the multivariate logistic regression model, the
following statistically significant predictors of AF pro-
gression were identified (corresponds to 1 unit (U] of
the indicator measurement]: the elevation functional
class (NYHA) of CHF by 1 U increased the risk of AF
progression by 25.49 (5.05; 377.32) times (p= 0.002),
end-diastolic volume — by 0.13 (0.02; 0.65) times (p=
0.025), ejection fraction—by 0.87 (0.76; 0.97) times
(p= 0.027), glucose —by 0.29 (0.09; 0.71) times (p=
0.017), CRP —by 0.41 (0.19; 0.74) times (p=0.009).
The predictors of cardioembolic stroke included total
cholesterol, the elevation of which by 1 U increased
the risk of cardioembolic stroke by 0.72 [0.55; 0.92]

times, and triglycerides — by 1.27 [1.02; 1.59] times.
No statistically significant predictors of CHF progres-
sion were identified, although in the univariate mod-
el, statistically significant indicators included: the LA
size, the enlargement of which by 1 cm increased the
risk of CHF progression by 5.04 (1.80; 16.18) times,
and NT-proBNP — by —1.01 (1.00; 1.02) times.

The final result of the personalized algorithms for
the formation of risk groups for the development of
complications and progression of AF was tested with
comparative analysis and mathematical calculation,
and the key parameters of the optimal logistic re-
gression model were: functional class (NYHA) of CHF,
LVMI, LA size, end-diastolic volume and galectin-3
(Table 5).

Findings

1. The duration of AH (p= 0.001), and its combina-
tion with DM (p= 0.041) and AO (p= 0.004) were prog-
nostically negative in patients with AH and AF.

2. The study showed the prognostic value of fibro-
sis and remodeling biomarker such as galectin-3 and
MMP-9, as well as inflammation markers —IL-6, IL-8
and IL-10, in the AF development and progression in
patients with AH and extracardiac diseases.

3. Rs1378942 polymorphism of the CSK gene and
174G / C (rs1800795) of the IL6 gene were associated
with the risk of AF reoccurrence in patients with AH
and DM, COPD, hyperthyreosis and AO. The increase
of CC genotype was found in patients with AF during
the comparative analysis of 174G / C (rs1800795) of

Table 5. Optimal logistic regression model of the AF
progression

Predictor RR [95% CI] ]
Optimal logistic regression model
CHF (NYHA) 1.4[0.93; 2.13] 0.013*
LVMI 0.99[0.97; 1] 0.014*

Left atria size 3.07 [1.74; 5.63] <0.001*

End-diastolic volume 7.85[2.39; 35.88] 0.002*

Galectin-3 1.002[0.76; 1.004] 0.009*

Cl—confidence interval, * — statistically significant parameters
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IL-6 gene in patients with AH and various comorbidi-
ties with and without AF.

4. Personalized algorithm for the formation of risk
groups for the development of complications and pro-
gression of AF in patients with AH and extracardiac
diseases was developed and tested. This method is
based on the determination of galectin-3, MMP-9,
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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.ihvdjldgmail.com.

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

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

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

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

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

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

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

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

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

3) Literature reviews are focused on more specific
topics, compared to lectures. The word limit is 4.500
(including references, tables, and figure legends).
The maximal reference number is 50. The unstruc-
tured abstract is up to 150 words.

4) Clinical case is a brief report on a complex di-
agnostic problem and its solution, or a description of
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a rare clinical observation. The word limit is 600 (in-
cluding references, tables, and figure legends). The
maximal number of references is 5. No abstract is
required.

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

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

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

1) the manuscript is not under consideration in an-
other edition; 2) has not been previously published;
3] contains a full disclosure of the conflict of interest;
4) all authors meet the criteria of authorship, it was
read and approved; 5) the author (s) are responsible
for the power of attorney submitted in the manuscript
materials. 6) all contact information of the author re-
sponsible for correspondence; 7) information about
previous publications of the authors on the same top-
ic or pre-publication.

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

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

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

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

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

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

The author registers on the site, entering his full
name. In the form to be filled in when submitting

an article, all authors and all additional information
(places of work, positions, academic titles, institu-
tions, ORCID — all authors) are indicated.

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

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

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

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

3. Positions and titles (using traditional abbre-
viations: PhD, senior researcher, leading researcher,
PhD, C.b.N., MD), head reduces to the head., then
write the full name of the laboratory/Department /
Department; Director, head, Professor—is not re-
duced.

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

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

priority

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

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

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

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

1. Title page of the manuscript. The title of the
manuscript is written in capital letters, without hy-
phenation, in bold. Initials and surnames of authors-
Ivanov I. I., Petrov P. p. the full name of organization
(s) from which (s) there was a manuscript, the city,
the country is Given. Footnotes are in Arabic numer-
als after the authors " names and before the names
of institutions.

Example of design:

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

Muromtseva G. A.', Kontsevaya A. V.', Konstan-
tinovV. V., Artamonova G. V.2, Galaganova T. M.3,...

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

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

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

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

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

If the submitted material has authors who do not
meet the criteria of authorship, but have made some
contribution to the work, they should be listed in this
document and at the end of the article in the section
of Acknowledgements.

3. Information on conflict of interest / funding.

The section contains the disclosure by all authors
of possible relations with industrial and financial or-
ganizations that may lead to a conflict of interest in

connection with the material presented in the manu-
script. It is desirable to list the sources of funding for
the work. If there is no conflict of interest, it is writ-
ten: "Conflict of interest is not declared.” Information
on the existence of a conflict of interest should also
be reflected in the Conflict of interest section at the
end of the article.

4. Information about grants. Should be men-
tioned at the end of the article in the sec-
tion Acknowledgements and at the end of the section
Material and methods —with a full description of the
role of the source of funding in the performance of
work (design, information collection, analysis, data
interpretation, etc.).

5. Information and ethics in the study.

Example of design:

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

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

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

6. Information on overlapping publications [if
available).

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

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

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

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

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

IV. Manusctipt submision check-list

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

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

o~ O &~ WO N

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

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

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

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

The first reference to an abbreviation is always
accompanied by the full spelling of the abbreviated
concept, and the abbreviation is indicated in brackets.
For example, blood pressure (BP); heart rate (HR).
Capital letters are more often used to denote abbre-
viations. If abbreviations are used only in tables and
figures, and are not used in the text, they should not
be included in the list of abbreviations, but should be
given a transcript in the note to the table or figure.
The summary of the article, as a separate document,
is subject to the same rules as the article (abbrevia-
tions are made when they are used 3 or more times).

Abbreviations should be generally accepted and
understandable to the reader, in accordance with the

generally accepted norms in the scientific literature.
Undesirable abbreviations that coincide in writing
with others that have a different meaning.

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

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

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

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

Introduction — it is necessary to describe the
context and prerequisites of the work (what is the
essence of the problem and its significance). It sets
certain goals or describes the object of the study, ora
hypothesis that needs to be tested by comparison or
observation. Only those sources that directly indicate
the problem are cited.

Statistics —all published materials are reviewed
by an expert in statistics and must meet "Uniform
requirements for manuscripts submitted to biomedi-
cal journals” (Uniform Requirements for Manuscripts
Submitted to Biomedical Journals, Ann Intern Med
1997, 126: 36-47). In the preparation of the statisti-
cal part of the work it is recommended to use special
guidelines, for example, the European journal of car-
diology:
heartj/for_authors/stat_guide.html

Statistical methods are described in detail in the
Material and methods section.

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

Making graphs, diagrams and drawings —tables
and figures should provide the reader with visual
information, be interesting and educational. They
should be placed after the text of the article, as the
reviewer and editor look at the manuscript as a whole.

www.oxfordjournals.org/our_journals/eur-
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However, to print in the journal (at the stage of cre-
ating a layout) graphics, diagrams and drawings are
required in electronic form in the formats "MS Excel”,
“Adobe Illustrator”, “Corel Draw”, “MS PowerPoint",
photos with a resolution of at least 300 dpi.

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

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

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

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

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

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

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

V. The list of references.

Inthe form to fillin when submitting the article pro-
vides a list of cited literature (section — Literature).

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

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

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

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

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

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

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

The list of references should correspond to the
format recommended by the American National
organization For information standards [national
Information Standards organization — NISO0), adopted
by the National Library of Medicine (NLM) for data-
bases (Library’s MEDLINE/PubMed database) NLM:
http://www.nlm.nih.gov/citingmedicine  Oh?  The
names of periodicals may be abbreviated. Usually this
form of writing is accepted by the publisher; it can be
found on the website of the publisher, or in the list of
abbreviations Index Medicus.

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

Examples of link design:

Article citation:

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

Russian-language sources with transliteration:
Bart BYa, Larina VN, Brodskyi MS, et al.
Cardiac remodelling and clinical prognosis in pa-
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tient with chronic heart failure and complete left
bundle branch block. Russ J Cardiol. 2011;6:4-
8. Russian. bapt b. 4., JlapuHa B. H., Bpoackun M. C.,
n op. PeMonenvpoBaHue cepgua v NporHo3 HosbHbIX
C XPOHWYeCKOW CepAevyHOW HeLOCTaTOYHOCTbI MNpw
HanMuYnu nonHomn baokagbl NEBON HOXKKU nydyka [nca.
Poccuitcknin kapaunonornyeckun xypHan. 2011;6:4-
8. doi:10.15829/1560-4071-2011-6-4-8.

Book:

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

Chapter:

Nichols WW, 0'Rourke MF. Aging, high blood
pressure and disease in humans. In: Arnold E, ed.
McDonald’s Blood Flow in Arteries: Theoretical,
Experimental and Clinical Principles. 3rd ed. London/
Melbourne/Auckland: Lea and Febiger; 1990. p.398-
420. ISBN 0000-0000.

Russian chapter:

Diagnostics and treatment of chronic heart failure.
In. National clinical guidelines 4" ed. Moscow: Silicea-
Polygraf; 2011. pp.203-93. Russian [OuarHocTuka
MeyeHne XpoOHNYEeCKOM CepAeYHOM HeA0CTaTOYHOCTMH.
B KkH: HauMoHanbHble KNMHUYeCcKMe peKoOMeHAALMM.
4-e nspaHue. M.: Cunuueqa-Monurpad; 2011.cc.203-
96. ISBN 0000-0000.

Webpage:

Panteghini M. Recommendations on use of bio-
chemical markers in acute coronary syndrome:
IFCC proposals. eJIFCC 14. http://www.ifcc.org/ejif-
cc/vol14n02/1402062003014n.htm (28 May 2004)

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

VI. Preparation of manuscript.

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

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

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

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

VII. Copyright and publishing policy.

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

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

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

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

The editorial Board has the right to assign the rights
received from the Author to third parties and has the
right to prohibit third parties from any use of materials
published in the journal for commercial purposes.

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

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

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

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

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

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

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

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

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

VIIIL. The procedure for rewiewing manuscripts

1. The manuscript should be sent in electronic
form to the Editor through the website — http://www.
heart-vdj.com. The manuscript should be drawn up
in accordance with these requirements for scientific
articles submitted for publication in the journal.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IX. The manner of publication of manuscripts

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

2. Eachissue of the journal is formed by a separate
Executive editor appointed by the editor-in-Chief and/
or editorial Board. It is the responsibility of the editor-
in-charge to select high-quality articles for publica-
tion, and he can be guided by both thematic principles
and a separate scientific direction.

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

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

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

X. After the publication in the journal

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

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

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

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

XI. Revocation or correction of articles

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

Editors of journals should consider the opinion of
the publication, if:

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

Editors of journals should consider the concerns,
if:

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

Journal editors should consider making amend-
ments if:

asmallpartoftherestofthehigh-qualitypublicationis
unreliable(especiallybecauseofconscientiouserrors);
the list of authors / sponsors contains errors [i.e., it
does not contain someone who is worthy to be an au-
thor, or a person who does not meet the authorship
criterial.
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In most cases, a review is not appropriate if:
authorship needs to be changed, but there is no
reason to doubt the validity of the findings.

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

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

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

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

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

XIV. Journal subscription

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

Official sites where information about the journal
is placed:

http://www.heart-vdj.com

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

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

Editorial office:

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

e-mail: editor.ihvdjldgmail.com

Submission Preparation Checklist

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

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

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

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

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

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

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

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

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

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

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

3. Authors are permitted and encouraged to post
their work online (e.g., in institutional repositories or
on their website) prior to and during the submission
process, as it can lead to productive exchanges, as
well as earlier and greater citation of published work
(See The Effect of Open Access).

Privacy Statement
Specified when registering the names and addresses
will be used solely for technical purposes of a contact
with the Author or reviewers (editors) when prepar-
ing the article for publication. Private data will not be
shared with other individuals and organizations.
ISSN: 2309-0901 (Print)
ISSN: 2311-1631 (Online)
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