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Editor’'s Welcome

Dear colleagues!

In the 20th issue of the International Heart and Vascular Disease Journal, there are the leading article, original and review
articles and experts’ opinion on the New statement on chronic heart failure in patients with diabetes mellitus.

The leading article section is dedicated to the problem of methodological questions of late ventricular potentials iden-
tification, the data on its sensitivity and specificity in different states, including the questions of prognostic value and late
ventricular potentials correction.

Three articles are published in the «Original articles» section. The first article written by the group of authors from Uz-
bekistan, who studied the dynamics of left ventricular diastolic function in patients with I-Ill functional classes of chronic
heart failure during lisinopril and losartan treatment, depending on stage of chronic kidney disease. The second article is
dedicated to clinical and anatomical features of cardiac fat deposits - epicardial fat and interatrial septum lipomatosis during
the pathological examination, which revealed that the thickness of interatrial septum lipomatosis and the thickness of epi-
cardial fat tissue correlates with triglyceride blood level, left ventricular myocardial hypertrophy, and calcification of coronary
arteries in autopsy. The third article represents the data on the prevalence of certain stress parameters in a workplace in
men and women aged 25-64 years in Tumen.

The «Review articles» section represents a quick analysis of the results of the most important clinical trials presented at
the Congress of the European Society of Cardiology 2018 (Munich, Germany).

In 2018 the new statement on chronic heart failure in patients with diabetes mellitus was published. It contained the data
of major clinical trials on chronic heart failure prevalence, clinical features and complications, pathophysiological aspects
and treatment in patients with diabetes mellitus. The comments of the Russian experts on principal positions of this new
statement on chronic heart failure in patients with diabetes mellitus is represented in the «Expert opinion» section.

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.

Rafael G. Oganov
Editor-in-Chief

President of the “Cardioprogress” Foundation
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Cardiovascular diseases (CVD) keep the leading position among the mortality causes in the developed countries,
and in the Russian Federation within the last 10 years around é60 % of deaths have been caused by CVD. Various ar-
rhythmias and/or acute myocardial ischemia are one of the main causes of cardiovascular mortality. Therefore, it
is particularly important to provide the early diagnostics of myocardial electric instability with its consequent cor-
rection and secondary prevention. One of the methods for determining the electrical instability of the myocardium
is the registration of late ventricular potentials using signal-averaged electrocardiography. There are numerous
evidences demonstrating that late ventricular potentials registration may be used as an available, non-invasive,
and safe method of risk stratification in patients with cardiovascular disease in terms of aggravation of princi-
pal disease, risk of developing ventricular tachycardias and sudden cardiac death. However, the attitude to the
phenomenon of late ventricular potentials is ambiguous, and information about its influence on the prognosis of
cardiovascular diseases is contradictory. This article reviews methodologic aspects of late ventricular potentials
registration, data on their sensitivity and specificity in different conditions (coronary artery disease, including
unstable angina, acute myocardial infarction, ventricular tachycardias, etc), and the questions of prognostic im-
portance and possibility of late ventricular potentials correction.
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Introduction

Over the last years cardiovascular mortality has de-
creased in high-income countries in response to
adoption of preventive measures to reduce burden of
CAD and heart failure. Despite these results, cardio-
vascular diseases are responsible for approximately
17 million deaths every year in the world, approxi-
mately 25% of which are sudden cardiac death (SCD)
[11.

In the structure of total mortality in Russian
Federation over the last 10 years cardiovascular dis-
eases occupy about 60%. Approximately in 70% of
cases the death from CAD is sudden [2] and in 25-
30% of cases SCD is the first and last manifestation
of CAD [3]. The main causes of SCD in young patients
are the pathologies of ion channels, cardiomyopa-
thies, myocarditis, several intoxications, including
narcotic intoxication, while in older patients the main
causes of SCD are degenerative diseases (CAD, val-
vular heart diseases and heart failure]. Prediction of
sudden cardiac death is the insoluble and everlasting
question of arrhythmology, which promoted several
studies attempting to find reliable prognostic mark-
ers of sudden cardiac death over the last 10 years.

The basis for the development of arrhythmogenic
death mechanisms is the electrical instability of myo-
cardium, which can be detected by the method of reg-
istration of late ventricular potentials (LVP) by using
high-resolution signal-averaged electrocardiography
(SA-ECG] [4]. Signal averaged ECG has been included
to diagnostic approach for family members of sudden
unexplained death syndrome or sudden arrhythmic
death syndrome victims due to ESC guidelines (2015)
[1].

Methodological aspects
LVP are low-amplitude potentials due to fragmented
electrical activity at the terminal part of QRS complex
or at the beginning of ST segment during the dias-
tole of ventricles appearing at the region of delayed
excitation of myocardium also known as «delayed
myocardial depolarization potentials», which creates
arrhythmogenic zones and contributes to the ap-
pearance of malignant ventricular tachyarrhythmias
(VTA). Back in the 70s of the XX century E. Berbary
et al,, L. Fontain et al. discovered delayed ventricular
electrical activity that preceded ventricular tachyar-
rhythmias while analyzing the records from epi- and
endocardial electrodes [5].

The mechanism of micro-reentry is considered to
be the cause of LVP phenomenon at the regions of lo-

cal delayed excitation with different origin: ischemic
zone of myocardium, local electrolyte balance dis-
turbances, sympathetic activation and other impacts
that cause local conduction delay and the appearance
of spontaneous electrical activity focuses [6-8].

LVP are detected during SA-ECG with the ECG sig-
nal frequency of 1000 Hz and more. Quantitative crite-
ria for LVP can be calculated by three parameters: a)
duration of the filtered QRS complex (totQRS); b) du-
ration of low-amplitude signals (< 40 mkV] at the end
of the QRS complex (LAS-40); c) root-mean-square
amplitude of last 40 ms of the filtered QRS complex
(RMS-40). The appearance of at least two of three of
these criteria allows to diagnose LVP. It is remark-
able that every criterion is considered to be specific,
while its sensitivity varies depending on the operation
conditions of filters, interference and other external
conditions.

Processing of the data obtained during SA-ECG in-
volves the averaging of cardiac signal or sequential
analysis of complexes The Simpson method is the
most common method of temporal signal averaging
which includes the summation of hundreds of se-
quential cardiac cycles [9]. ECG registration is con-
ducted using three orthogonal leads (X, Y, Z) with the
following filtering of the signal. The important advan-
tage of this high-resolution ECG averaging method
is the ability to extract the signal from the noise (to
stabilize LVP by extracting it from accidental noise).

However, this method has significant disadvan-
tages, such as: the probability of smoothing the high-
frequency signals is high because of unstable char-
acteristics of LVP (duration, configuration, frequency
of occurrencel; the risk of signal distortion by filters
and other external sources; deformed and wide QRS
complex can obscure late potentials in patients with
interventricular conductance disturbances [10].

Spatial averaging is another useful method, which
involves simultaneous registration of several (4-16)
ECG using a large number of closely spaced pairs of
electrodes [11-13].

The most interesting and promising method is
spectral analysis of SA-ECG. This technique expands
the diagnostic possibilities and has a number of ad-
vantages: elimination of background and filter noise,
the opportunity to investigate patients with His bun-
dle branch blocks and, moreover, no effect of focal
myocardium changes localization on the results [10].

Another method of spectral analysis is wavelet
transform for time-frequency mapping of the signal.
This technique allows to register and analyze LVP
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with modern radiophysical methods by using a large
number of cardiac cycles without signal averaging
[11].

LVP can be analyzed by the next quantitative cri-
teria (Simpson): duration of the filtered QRS com-
plex after averaging (totQRS > 114 ms); duration of
low-amplitude signals (< 40 mkV]) (LAS-40) longer
than 38 ms; c) root-mean-square amplitude of last
40 ms of the filtered QRS complex (RMS-40) less than
25 mKkV [6].

The analysis of late ventricular potentials has
been suggested to be used according to the results of
Holter monitoring since 1989. Using automatic analy-
sis of LVP during Holter monitoring M. Sosnowski et
al. identified two different groups of patients: with and
without late potentials [14]. The criteria to determine
the presence of late potentials were: totQRS 2120 ms;
RMS-40 <25 mkV; LAS-40 »39 ms. The patients with
myocardial infarction had the circadian rhythm of
LVP registration. Specificity of parameters detection
reached 100% from 9 to 12 o’clock in the morning and
was lower at night (80 %).

However, L. Zhao identified slightly different crite-
ria to determine the presence of LVP in patients with
ventricular tachycardia during Holter monitoring:
totQRS 2114 ms; RMS-40 <12 mkV; LAS-40 »38 ms.
The sensitivity of positive ECG criteria in the patients
with tachycardia was 95.7 % and the specificity in the
patients without arrythmia was 97.8 %.

Consequently, nowadays there is no consensus re-
garding which analysis (time, spatial or spectral] is
the most preferred to determine LVP and which pa-
rameters for totQRS, RMS-40, LAS-40 are more diag-
nostically accurate.

Prognostic value of late ventricular
potentials

Registration of LVP is mostly used for prediction of
sudden cardiac death and ventricular arrythmias de-
velopment in survivors of myocardial infarction (MI].
It is important to determine the frequency of LVP on
different stages of the disease and the correlation be-
tween the localization of Ml and the development of
LVP. SA-ECG is considered to be a useful and promis-
ing non-invasive method for identification of myocar-
dial infarction survivors with high risk of arrythmias,
especially VTA.

Thus, Rubal B.J., Bulgrin, Gilman J.K. [16] con-
cluded that the sensitivity of SA-ECG in LVP analysis
is about 92-100% and specificity is about 78-92% in
90 Ml survivors with high risk of sudden cardiac death.

The dynamics of LVP is reflected by instability, vari-
ability, electrophysiological and morphological char-
acteristics of cardiomyocytes. Delayed ventricular
activity is caused by the alteration of vital cardiomyo-
cytes and areas of ischemia, necrosis and fibrosis.
Recovery of ischemic myocardium function and isch-
emic zone demarcation during treatment lead to ces-
sation of LVP. Delayed fragmented ventricular activity
is more often detected on the early stages of acute
myocardial infarction (AMI) and in 60% of patients at
the stage of ischemia, but the maximum is registered
from 10" to 14" day. Thus, in Zhalyunas R. et al. study
LVP were detected on the first day after AMI in 40.5%
of patients, on the third day in 28.5% of patients and
on the fourteenth day in 45.2% of patients [17]. It
is remarkable that in patients with Q wave AMI| LVP
were significantly more common on the 3d and 14"
day (39.1% and 7.7 %, 55.1 % and 23.1% respectively).

According to some data LVP detection is more
common during the first month after AMI with future
decreases of frequency. Pozdnyakova N.V. et al. noted
that in 31% of patients with AMI LVP were detected
during all days of study, in 25% LVP were detected
only at the acute phase of Ml and disappeared com-
pletely by the time of discharge from the hospital and
in 44% of patients LVP weren’t detected during the
next ECG registrations [18]. The reason for the LVP
disappearance can be myocardial «stunning» and «hi-
bernation» by the time of discharge. Buziashvili Yu. I.
et al. found LVP in 18.7 % of patients with irreversible
myocardial dysfunction and in 61.1 % of patients with
hibernation of cardiomyocytes [19]. Consequently, the
authors showed that myocardial hibernation is more
common reason for LVP appearance than cicatricial
changes.

According to other data the viable myocardium in
patients with EF < 40% in the early post-infarction
period had correlation with the absence of LVP: via-
ble cardiomyocytes were detected in 80% of patients
without LVP and only in 35 % with LVP by the results of
stress echocardiography and SA-ECG. Similar results
were obtained in another study: patients with LVP had
asynergy zones in 47% of cases, whereas patients
without LVP had them only in 28 % of cases [20, 21].

During the investigation of LVP in patients with
acute myocardial ischemia and during the coronary
angioplasty it was shown that transient, spontane-
ous or induced by temporal coronary artery occlusion
during transluminal balloon angioplasty myocardial
ischemia leads to the significant «impairment» of SA-
ECG parameters and LVP appearance. Stabilization of
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patient’s condition had correlation with the «improve-
ment» of SA-ECG parameters and the disappearance
of LVP in one-third of patients [6, 7, 8]. At the same
time exercise-induced myocardial ischemia wasn’t
associated with the changes of SA-ECG parameters.

Areas with reduced blood supply, which include
isolated necrotic cardiomyocytes or small focuses of
necrosis, are the cause of fragmented impulse con-
duction. Patients with unstable angina in some cases
have an increase in end-diastolic pressure, that can
cause changes in electrophysiological characteristics
of cardiomyocytes, inhomogeneity of the refractory
periods, in particular, which can be the reason for
micro-reentry and LVP development.

Stabilizing patient's with unstable angina condi-
tion is connected with the «improvement» of SA-ECG
parameters and the disappearance of LVP in one-
third of them. Antianginal pharmacological therapy
or transluminal angioplasty does not change SA-
ECG parameters or the frequency of LVP registration
significantly in patients with stable CAD [7, 9. It has
been shown that CAD patients with unstable angina
and ST segment elevation have LVP twice as often as
patients with ST segment depression [6, 7.

According to Saveleva I.V. et al. LVP were detected
in 25%, 30% and 37 % of patients with single-, double-
and triple-vessel CAD respectively [7]. In other stud-
ies, a statistically significant predominance of LVP
frequency was detected in a group of patients with
triple-vessel CAD without focal myocardial changes;
it is remarkable that the most sensitive parameter of
SA-ECG was the duration of low-amplitude signals
(LAS40) [6, 7], what can be explained by the increase
of myocardium mass with electrophysiological inho-
mogeneity. Solmon A.J. et al. also revealed significant
differences in the quantitative parameters of SA-ECG
in patients with CAD and coronary artery stenosis
compared to healthy individuals [22].

LVP were registered in 80 % of patients with chron-
ic CAD, focal cardiosclerosis and ventricular tachyar-
rhythmias [23]. Brembilla-Perrot B. et al. [24] study
included 58 patients with dilated cardiomyopathy and
LVP were registered in 13 of 14 patients with induced
and maintained VTA. The sensitivity of this method for
risk factors estimation of VTA maintenance was high
(93%). LVP were also detected in 9 patients with in-
duced trembling or fibrillation of ventricles.

LVP were 3 times more common in patients with
stable VTA compared with CAD patients without ven-
tricular rhythm disturbances (29 %) according to a
number of authors [17, 20, 25-27]. However, the pres-

ence of high grading premature ventricle contractions
didn’t correlate with the increase of LVP detection.

According to many researches most patients with
CAD and VTA had LVP during SA-ECG, which were
connected to the focuses of cardiosclerosis, myocar-
dial ischemia and loss of contractility. At the same
time, it is possible to identify a group of patients with
stable spontaneous VTA who has high frequency of
LVP detection permanently. Typically, it is possible
to induce VTA in these patients during electrophysi-
ological study [7, 29, 301.

The study of Akasheva D.U. et al. proves the com-
monality of conditions for the emergence of LVP and
VTA. The positive correlation between the presence
of LVP and stable VTA induction during electrophysi-
ological study has been demonstrated (the most sen-
sitive parameter was LAS-40) [6]. Authors suggest to
expand the possibilities of LVP in clinical practice, for
example as a screening test to decide the question of
intracardiac EPS necessity.

It is remarkable that patients with «labile» LVP
during physical activity had VTA 5.4 times more often
compared to the patients with «stable» LVP (27 % and
5% respectively). Thus, the «lability» of LVP precisely
reflects the electrophysiological processes that un-
derpins the development of VTA during exercise.

However, it has been proved that LVP correlate
with sudden cardiac death frequency, but only when
the mechanism of sudden cardiac death is directly
connected with VTA. Authors associate dangerous
LVP with electrophysiologically induced VT. Incze A,
Cotol S., Carasca E, [31] determined high prognos-
tic value of LVP for predicting the risk of sudden car-
diac death. 60 victims of Ml aged over 51 year were
included into the 5-year study, by the results of which
LVP were determined only in 30 patients. During the
investigation sudden cardiac death was registered in
6 patients and the episodes of VTA in 2 patients from
the group with LVP. In the group without LVP sudden
cardiac death wasn’t registered. In case of Roithinger
F.X., Punzen-gruber C., [32], Sanjuan R., Morell S., et
al. [33] study it had been showed that LVP is a great
predictor for sudden cardiac death and VTA develop-
ment.

The great majority of works are dedicated to the
analysis of LVP significance in estimation of fatal ar-
rythmias development. Thus, it was shown that LVP
increase the probability of life-threatening arrhyth-
mias by 5 times and exceeding instrumental criterion
(QRSd > 106 ms) increase the relative risk value by
9 times. Simpson M.B. et al. showed in their study a
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positive correlation between life-threatening arrhyth-
mias and LVP development. It is remarkable that the
frequency of LVP is increasing with the class of ven-
tricular tachyarrhythmia [29, 30]. The sensitivity of
this method for ventricular arrythmia prognosis is
about 86-92% and the specificity varies from 62 to
97.5% [23].

Gottfridsson C. et al. found that LVP are more of-
ten registered in patients with the history of mono-
morphic ventricular tachycardia than in the ones with
ventricular fibrillation. The first group of patients was
characterized by shorter duration of RMS40, totQRS
and ejection fraction. Thus, the electro-anatomical
substrate for LVP development is more pronounced
in patient with VT.

Considering the data obtained, as well as the sensi-
tivity of the temporal and spectral SA-ECG character-
istics (for patients with monomorphic VT — 90 %, with
EF — 58 %) and specificity (63 %), the authors suggest
to use a combination of time and spectral SA-ECG
analysis to identify patients with an increased risk of
VT developing [34]. In the study of D. U. Akasheva et
al., devoted to the study of LVP registration frequency
in patients with induced VT with the programmable
pacemaker, the sensitivity of LVP was 71 %, and spec-
ificity was 89 % [6].

Thus, after analyzing the data on LVP we can't
confidently link them with the mechanism of sud-
den death. However, when sudden death is caused by
VT directly, there is a significant correlation between
dangerous LVP and VTA induced by programmed
stimulation.

The work of Steinbigler P. et al. represents the
importance of LVP prognostic value as a criterion
for early detection and prevention of sudden cardiac
death on the example of 756 AMI victims. However,
the authors emphasize that the most informative pet-
ameters in post-myocardial infarction risk estimation
are LVP and LV EF [35]. According to Boldueva S.A. et
al. LVP (as well as recurrent MI, hypotension during
active standing test, LV EF, ventricular rhythm distur-
bances according to 24-hour ECG monitoring, heart
rate variability) correlate with sudden cardiac death
frequency [36].

The observation of Steinbigler P. et al. is very re-
markable — Ml victims after VT have LVP permanent-
ly during the day (regardless on the time of the day),
whereas the patients after ventricular fibrillation (VF)
have LVP transiently (in the mourning), which can be
detected only with 24-hour monitoring [35]. Transient
occurrence of LVP in patients with VF was accom-

panied by acceleration of heart rate in the morning,
changes in the ST segment or transient decrease in
heart rate variability. The variability of the appearance
of trace potentials within 24 hours may depend on pa-
tient’s activity and autonomic nervous system status
and explains the fact that sudden cardiac death usu-
ally occurs in the morning or early afternoon hours.

At the same time, some authors during the ex-
amination of 1.800 AMI survivors, did not reveal any
significant correlation between LVP, life-threatening
arrhythmias and sudden cardiac death. The authors
concluded that LVP have no significant prognostic
value and can be limitedly used for risk-stratification
of patients [37].

LVP prognostic value have been demonstrated in
the work of Pozdnyakova. et al: during 18 months af-
ter AMI 36 % of patients had recurrent AMI, 32% of
patients with LVP died, 20 % of which had sudden car-
diac death [18]. 48.9 % of patients with post-infarction
cardiosclerosis [PICS) and unstable angina had LVP
and stabilizing of their condition led to the decrease
of LVP frequency in patients with non-Q wave myocar-
dial infarction from 46.7% to 13.3%, and in patients
with the history of Q-wave AMI from 50 to 47 % [18].

LVP in patients with PICS can indicate the devel-
opment of rhythm disturbances, possible disease
complications (early post-infarction angina due to
return and persistence of ischemia or peri-infarction
myocardial ischemia), reduction of myocardial con-
tractility. According to S. Boldueva. et al. LVP in most
cases correlated with sustained ventricular tachy-
cardia (74.1%), LV aneurysm (61.0%) and reduced
EF (52.5%) [36]. In the work of Pozdnyakova N.V. et
al. patients with PICS and LVP had significantly big-
ger end-stystolic and end-diastolic volumes than pa-
tients without LVP. Residual potentials were detected
in 65.6 % of patients with LV dilatation. The frequency
of recurrent AMI in patients with PICS and LVP was
19.4% (4.9 % in the control group) and mortality was
32.2 and 8.3%, respectively [18]. AMI survivors with
LVP had early post-infarction angina in 20 % and acute
left ventricular failure in 24 % of cases, whereas pa-
tients without LVP had these complications in 10.2%
and 10.2% of cases, respectively.

Interesting data have been published in the study of
overweight patients. Increased body mass as well as
arterial hypertension, hyperinsulinemia and insulin
resistance compose the metabolic syndrome, which
increases the cardiovascular complication risk. In
addition, arterial hypertension, diabetes mellitus and
dyslipidemia, which usually accompany the obesity



8 International Heart and Vascular Disease Journal. Volume 6, N® 20, December 2018. Leading Article

are independent risk factors of sudden cardiac death.
Lalani A.P. et al. registered LVP in 55% of patients
whose body mass index (BMI) exceeded 30 kg / m?and
showed that the frequency of LVP directly correlated
with the Quetelet's index value. Thus, LVP were reg-
istered in 35% of patients with a BMI of 31-40 kg/m?,
86 % of patients with a BMI of 41-50 kg/m? and 100 %
of patients with a BMI> 50 kg /m? [38].

The possibilities of late ventricular
potentials correction

The works that study the effects of stress test, phys-
iotherapeutic methods of treatment and medication
treatment on LVP are particularly important. The
study of SA-ECG individual dynamics in patients with
CAD showed that physical activity can lead to the oc-
currence or cessation of LVP regardless of myocar-
dial ischemia. The instability of late potentials was
greater in the subgroup with PICS than in the sub-
group with the history of MI [6, 7]. LVP during the ini-
tial SA-ECG monitoring do not affect the results of the
stress test: ST-segment depression was registered in
patients with chronic CAD with the same frequency as
in patients with or without LVP.

There are many researches evaluating pharma-
cological and non-pharmacological VTA treatment
effectiveness. The works on the LVP changes and ef-
fectiveness of VTA comparison of treatment are much
more uncommon.

According to Boehrer J.D., Glamann D.B., etal. [39],
even temporarily performed restoration of blood flow
in the arteries that supply the infarction area in pa-
tients with acute myocardial infarction may decrease
the frequency of future arrhythmias and the risk of
sudden cardiac death. The study was conducted on
54 patients with AMI and angiographically confirmed
coronary artery occlusion during the first 5 hours. 35
patients who underwent reperfusion (p = 0.038) had
a significant decrease in the frequency (by 50 %) of
LVP occurrence. On the other hand, 19 patients af-
ter successful thrombolysis: 8 of 19 patients (42 %]
during the first 120 minutes of thrombolysis and 7 of
19 patients (37 %) after the procedure did not show a
significant decrease. Despite the successful perfor-
mance of thrombolysis LVP persisted or appeared for
the first time in 8 of 54 patients (15%]. Thus, it can
be concluded that successful thrombolysis decreases
the frequency of late potentials during SA-ECG, but
the sensitivity and specificity of this method is not
enough to control the coronary flow during the post-
occlusive period.

The frequency of LVP decreased significantly after
systemic thrombolysis - from 68.6 % during the first
24 hours to 31.4% (on the 10" day) and to 11.4% (by
the end of admission), whereas patients who did not
underwent thrombolysis for some reason had LVP in
69 %, 48.3% and 41.4% of cases respectively [37].

The influence of anti-anginal and antiarrhythmic
therapy on the LVP development have been studied
in many works [6, 7]. The patients with unstable an-
gina after stabilization of their condition showed the
«improvement» of some SA-ECG parameters and the
decrease of LVP frequency, what can be connected
with the decrease of myocardial electrophysiological
inhomogeneity due to perfusion.

78 patients with recurrent VTA and CAD underwent
intraoperative registration of LVP frequency in order
to determine the scope and clinical significance of
epicardial LVP. The ECG averaging was performed in
30 patients. Correlation of VT focus localization and
the area of epicardial LVP development was not de-
termined in 4 patients. On the other hand, the place of
LVP development was in the immediate vicinity to the
origin of VT in 5 patients (3 of them had polymorphic
tachycardia). 76 % of patients had low-amplitude LVP.
24 patients without post-operative VT showed the
reduction of QRS complex duration (from 137+27 to
121£26 ms; p=0.003), the increase of the QRS complex
voltage (from 16.5+16.1 to 39.0+29.4 mkV; p=0.003)
and the decrease in LVP frequency (from 71 % to 33 %;
p=0.03) after the angioplasty. Filtered QRS complex
remained the same in 13 patients with post-operative
VT. The absence of LVP after the surgery in 9 out of 10
cases correlated with the absence of VT (p<0.02) [40].

Early administration of pravastatin in patients with
AMI reduces the risk of LVP and the probability of
ventricular rhythm disturbances [36]. The frequency
of LVP registration decreased from 52% to 16 % dur-
ing standard therapy in patients with unstable angina
[36].

According to some data the frequency of LVP in
patients with chronic CAD at the initial state and be-
fore the discharge was 31% and 25%, respectively.
Comparing the quantitative criteria of LVP at the ini-
tial state and after the therapy no significant differ-
ence was found [6, 41]. This investigation confirms
the inconsistency of data on the significance of LVP in
patients with chronic CAD.

According to Akadysheva D. U. et al. IA, B, C class-
es of antiarrhythmic medications and amiodarone
do not influence LVP parameters [6]. However, other
works showed that amiodarone has positive influence
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on SA-ECG parameters: as electro- impulse therapy,
lidocaine or mexiletine administration suppressed
the paroxysm of ventricular tachycardia, LVP suc-
ceeded after amiodarone administration [41]. The in-
fluence of beta-blockers (atenolol, bisoprolol, sotalol)
on the electrical activity of ventricles have been stud-
ied: before the medication administration LVP have
been detected in 68.6% of AMI survivors and by the
30t day only in 14.3 %.

Consequently, many researches demonstrated
high influence of LVP on the course of CAD and the
estimation of therapy effectiveness. Coronary reper-
fusion and function of ischemic but viable cardiomyo-
cytes improves and electrophysiological inhomoge-
neity of myocardium reduces during the medication
treatment in patients with unstable angina and AMI.

The frequency of LVP registration significantly re-
duces after surgical revascularization and myocar-
dium perfusion improvement (which can lead to the
reduction of ischemic zone that is the main cause of
LVP). In case of persistent ischemia (unsuccessful re-
vascularization) LVP also stay permanent.

Conclusion

Late ventricular potentials can be the predictors of
deterioration in the condition of the patient (CAD ex-
acerbation), AMI development, rhythm disturbances,
chronic heart failure progression or death. Dynamic
LVP detection including the period of medication
treatment can be used to prognose the course of
CAD and to estimate the effectiveness of the therapy
according to some investigations.

LVP are more effective when determined in combi-
nation with a number of structural, hemodynamic and
functional parameters (systolic and diastolic LV func-
tion, heart rate variability, etc.) due to its uncertain
predictive value when used separately. It is also pos-
sible to use the combination of time and spectral
analysis of SA-ECG. Further research is needed in
this area to clarify which analysis (time, spatial or
spectral] is the most preferred to determine the LVP
and which parameters for totQRS, RMS40, LAS-40
are more diagnostically accurate.

Such investigations can make the prognosis the un-
desirable disease development more accurate (includ-
ing VTA and sudden cardiac death]) and may identify
the group of patients with high risk of sudden cardiac
death. Pre-syncopal phase with unclear etiology, the
history of SCD can be the signs to conduct SA-ECG.

SA-ECG can also be used separately as a method
of early, pre-symptomatic and preclinical diagnosis

of myocardial lesion due to several somatic diseases
and as a method of estimation of cardiotoxic and pro-
arrhythmogenic effects of some medications.

Consequently, LVP registration is an affordable,
non-invasive method in diagnosing and predicting
VTA in patients with acute myocardial infarction and
other types of coronary artery disease, cardiomyopa-
thies, patients with SCD risk, which can reduce the
risk of sudden cardiac death if used widely. However,
nowadays further investigations are needed to deter-
mine the range of diseases when it is reasonable to
use this method to clarify the sensitivity, specificity
and prognostic value of it, including the studies on
applying LVP dynamics as the way to determine the
effect of pharmacological and non-pharmacological
treatment and surgical interventions.

Conflicts of interest: None declared.
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Objective. To study the dynamics of left ventricular diastolic function (LV DF] in patients with | -Ill functional class-
es [FC) of chronic heart failure (CHF) during lisinopril and losartan treatment, depending on stage of chronic
kidney disease.

Materials and methods. We examined 223 patients with coronary artery disease and |-l FC of CHF initially and
after 6 months of treatment. The first group (I} contained 118 patients with I -Ill FC of CHF, who received lisinopril
as a standard therapy, whereas the second group (ll] received losartan, and included 105 patients with I-1ll FC of
CHF (the average dose of lisinopril was 7.8 # 2.6, losartan -76.3 + 25.6 mg/day). All the patients underwent dop-
pler echocardiography, glomerular filtration rate was quantified using MDRD formula (eGFR). Patients were di-
vided into groups according to eGFR levels: 30<cGFR <60 mL/min/1.73 m® — &7 patients, and 156 patients with
eGFR>60 mL/min/1.73 m®.
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Results. The analysis of initial DF characteristics revealed diastolic dysfunction (DD] in 81.8 % of patients with CHF,
and in 59.3 % of cases disturbances like delayed relaxation were prevalent. DF correlated with eGFR. Patients with
eGFR<60 mL/min/1.73 m? had significant reduction (by 6.8 %) of E-wave velocity (p<0.05] compared to patients
with eGFR>60 ml/min/1.73 m?; there was a moderate positive correlation between eGFR and E-wave velocity.
Patients improved their LV DF characteristics after treatment, with better results for losartan group. Patients of
the first and second groups with eGFR<60 ml/min/1.73 m? had an increase of E-wave velocity by 14.8 % and 15.7 %
[p<0.02), respectively; patients with eGFR>60 mL/min/1.73 m? had a trend of E-wave increase by 2.7% and 7.5 %,
respectively, compared to baseline.

Conclusion. 81.8 % of patients had DD with the prevalence of disturbances of delayed relaxation type. DF corre-
lated with eGFR. Patients with |-1ll FC of CHF had an improvement of LV DF characteristics with better results for
the group of losartan therapy. Patients of both groups with eGFR<é0 ml/min/1.73 m? had a significant increase of

E-wave velocity during treatment.

Keywords: chronic heart failure, left ventricle diastolic function, renal dysfunction.
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Chronic heart failure (CHF) is one of the most
prevalent, progressive and prognostically adverse
cardiovascular disease and is one of the main causes
of hospital admissions [1, 2]. The connection be-
tween cardiac and kidney pathology have captured
scientists’ attention a long time ago. The decrease of
glomerular filtration rate (GFR) adversely affect the
prognosis in patients with chronic heart failure (CHF)
[3]. According to a number of authors, structural and
morphological changes of left ventricle (LV] myocar-
dium depend on the functional class of CHF and renal
dysfunction. High frequency of diastolic dysfunction in
patients with chronic kidney disease (CKD) is expect-
ed due to left ventricular hypertrophy (LVH], which is
seen in half of patients in pre-dialysis with creatinine
clearance of 15-35 ml/min according to a number of
studies in European, Asian and Latin American ne-
phrology centers [4].

Renal dysfunction (RD) progression is accompa-
nied by the decrease of renal size, changes of left ven-
tricular mass index (LVMI) and increase of eccentric
hypertrophy of myocardium. Eccentric hypertrophy
was associated with high creatinine level compared
with patients with normal blood test values [4, 5].
Even though over the last years it became clear that
supportive and kidney function refining therapy can
improve prognosis in patients with CHF [5, 6, 7], there
is not enough comparative researches on the effect
of different groups of medications on heart diastolic
function and kidney function in patients with CHF.

The objectives of this study were to investigate the
correlation between left ventricular diastolic function

Accepted: 21.08.2018

(LV DF) and GFR and to estimate the effect of lisino-
pril and losartan treatment on LV DF, depending on
CHF class and RD.

Materials and methods

The study included the examination of 223 patients
with coronary artery disease and |-Ill FC of CHF
initially and after 6 months of treatment. The first
group (I} contained 118 patients with | FC (28],
[ FC (51) n Il FC (39 patients) of CHF, who received
lisinopril as a standard therapy, whereas the sec-
ond group (I1) received losartan, and included 105
patients with ¢ | FC (22), 11 FC (49) n Il FC of CHF (34
patients) of CHF (the average dose of lisinopril was
7.8 + 2.6, losartan —76.3 £ 25.6 mg/day). Average
age of the patients was 62.3+5.6 years. The therapy
included: statins, antiplatelet therapy, bisopro-
lol, spironolactone 25 mg per day, loop diuretics
on demand. All the patients underwent doppler
echocardiography with LV DF parameters estima-
tion [8]: peak velocity of early left ventricular filling
(E, m/s), peak velocity of late atrial filling (A, m/s),
E/A ratio, isovolumetric relaxation time of LV (IVRT,
ms), deceleration time of flow velocity during early
left ventricular filling (DT, ms) and glomerular fil-
tration rate, which was quantified using MDRD for-
mula (eGFR]) [9, 10]. Patients were divided into two
groups according to eGFR levels: 30<cGFR <60 mL/
min/1.73 m® — 67 patients (29 in the first and 38 in
the second group), and 156 patients with eGFR>60
mL/min/1.73 m® (89 in the first and 67 in the second
group).



14 International Heart and Vascular Disease Journal. Volume 6, N® 20, December 2018. Original Articles

Statistical analysis of obtained data was done us-
ing Microsoft Office Excel 2013, including the use of
integral functions such as Statistica 6.0 software. We
used a combination of parametric and non-paramet-
ric statistic methods with the calculation of the mean
values of studied parameters (M), standard deviation
(SDJ, standard error of the mean (m), relative values
(frequency %). Statistical significance of the calcula-
tions in comparison of the average values was based
on Student’s test (t) with the calculation of the error
probability (p) when checking the normality of distri-
bution (according to the kurtosis criterion). Results
were considered statistically significant if p-value
was < 0.05. Pearson’s test with the calculation of lin-
ear correlation coefficient was used for evaluation of
correlation between quantitative variables.

Results and discussion

The analysis of initial DF parameters in patients with
CHF revealed diastolic dysfunction (DD) in 81.1% of
patients with CHF, the decrease of E-wave velocity,
increase of A-wave velocity (p<0.05), the deviation of
E/A ratio and the increase of IVRT time (p<0.05) com-
pared with the control group. It is remarkable that
the | type (delayed relaxation) of DD was detected in
59.3% (134 patients), the Il type (pseudo normal) in
19.5% (44 patients) and Il type (restrictive) in 3.1%
(7) of patients. The initial parameters of LV DF were

comparable in both groups of patients with |-IIl FC of
CHF.
LV DF parameters in patients with I-lll FC of

CHF are presented in Table 1. E-wave velocity was
0.578+0.093, 0.601+0.136 and 0.6840.372 m/s in pa-
tients with I1-1ll FC of CHF respectively, and was sig-
nificantly (p<0.05) higher (by 15, 5%) in patients with
[l FC of CHF; IVRT time was 89.38+8.63, 84.6+16.5
and 84.03+14.17 ms respectively and significantly
decreased (by 5.7%) in patients with Il and Ill FC of
CHF by 5.7% (p<0.05) and 6.4% (p<0.05) respective-
ly compared with the parameters in patients with
| FC of CHF. DT time was 201.5£14.76, 181.1+£36.8 and

177.15+42.88 ms in patients with |-1ll FC of CHF re-
spectively and significantly decreased in patients with
[l and Il FC of CHF by 11.3% (p<0.001) and 13.7%
(p<0.001) respectively compared with patients with
| FC of CHF.

The analysis of LV DF disturbances type in depen-
dence of FC of CHF showed that patients with | FC of
CHF had DF disturbances in 76 % (38 patients) of cas-
es in both groups. At the same time 58 % of patients
(29) had | type (delayed relaxation) of disturbances
and 18% of patients (9) had Il type (pseudo normal).
Patients with Il FC of CHF had DD in 80 % (80 patients)
of cases in both groups. | type (delayed relaxation)
was detected in 60% of cases (60 patients), Il type
(pseudo normal) in 19% (19 patients) and Il type
(restrictive) in 2% (2 patients). Patients with Ill FC of
CHF had DD in 81.2% of cases (60 patients) in both
groups: | type (delayed relaxation) in 60.3% of cases
(44 patients), Il type (pseudo normal) in 21.9% (16 pa-
tients) and Il type (restrictive) in 6.8 % (5 patients).

GFR was 50.9+8.8 and 52.7+7.3 mL/min/1.73m? in
patients of the first and second group with eGFR<60
mL/min/1.73 m? respectively; and —79.6+14.8 and
76.96£14.1 mL/min/1.73 m? in patients with eGFR>60
ml/min/1.73 m? respectively. According to eGFR, pa-
tients had 1-3 stages of CKD. 54 patients (80.6 %) had
3A stage of CKD and 13 (19.4 %) patients had 3B stage
of CKD among patients with 3 stage of CKD. DF and
eGFR parameters had correlation: patients with eGFR
< 60 mL/min/1.73 m? had significantly lower (by 6.8 %)
E-wave velocity (p<0.05) comparing with patients with
eGFR> 60 mL/min/1.73 m? Patients with CHF with
eGFR<60 and eGFR>60 mL/min/1.73 m? had moder-
ate positive correlation between eGFR and E-wave
velocity—r = 0.38 and r = 0.46, respectively.

DF parameters had tendency to improvement dur-
ing lisinopril treatment in the first group of patients
with | and Il FC of CHF, but still did not reach the nec-
essary reliability value. Patients with Il FC of CHF had
significant increase of E-wave velocity and E/A ratio
by 12.6% (p <0.005) and 19.6 % (p <0.001) respectively

Table 1. Initial parameters of LV diastolic function in patients with I -1l FC of CHF

All patients with ¢ CHF (n=223) All patients with ¢ CHF (n=223)

Parameter | EC (n=50) I FC (n=100] Il FC (n=73] GFR“OH[‘:;i?'IIT“.n m? GFR>60rl1:IL=/1rg|6r;/1.73 m? p
E, m\s 0.578+0.093 0.601+0.136 0.684+0.372* 57.8+9.03 61.7£13.4* p<0.05
A, m\s 0.641+0.140 0.633+0.149 0.624+0.172 62.3£16.3 63.3£15.05 p>0.05
E/A 0.944+0.273 1.01£0.363 1.11£0.455* 0.946+0.385 1.0360.397 p>0.05
IVRT, ms 89.38+8.63 84.6+16.5* 84.03+14.17* 86.3£12.98 85.04+14.97 p>0.05
DT, ms 201.5+14.76 181.1+36.8** 177.15£42.9** 187.3+37.21 183.0+35.8 p>0.05

*

** p<0.001

differences are significant (p<0.05) comparing with the patients with | FC,
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and decrease of A-wave velocity by 10.1% (p<0.02)
comparing with baseline.

The Il group of patients with | FC of CHF had sig-
nificant increase of E-wave velocity peak and E/A
ratio by 22.7% (p<0.001) and 28.4% (p<0.001), and
the decrease of IVRT and DT by 4.6% (p<0.01) and
12.4% (p<0.001) respectively during losartan treat-
ment. Patients with Il FC of CHF had a decrease of
A-wave velocity by 10.1% (p<0.05], and with Il FC of
CHF had an increase of E-wave velocity and DT by
12.6% (p<0.01) and 12.7 % (p<0.05) respectively com-
paring with baseline. Improvement of E-wave velocity
peak parameters was detected in both groups of pa-
tients with eGFR<60 and eGFR> 60 mL/min/1.73 m?
during treatment. E-wave velocity increased by
14.8% and 15.7% (p<0.02) in patients from the first
and second group with eGFR<60 mL/min/1.73 m?
respectively during treatment. Patients with and
eGFR> 60 mL/min/1.73 m? had tendency to increase
of E-wave velocity by 2.7% and 7.5% comparing with
baseline.

The results of our investigation of patients with
CHF showed that RD can be revealed at the subclini-
cal stage of the disease, when most patients don’t
have clinical signs of kidney failure. It is believed that
RD develops in patients with CHF due to cardiac out-
put decrease, followed by a decrease in arterial bed
filling, renal hypoperfusion, increased renal vessels
resistance and a decrease of renal blood flow [11].
However, a number of studies have shown that there
is no correlation between the parameters of myo-
cardial contractile function and RD in patients with
CHF [3]. A number of authors have established that
the main type of diastolic dysfunction in elderly and
senile patients with diastolic HF is delayed relaxation
[12, 13]. At the same time, they identified the features
of structural and functional heart disturbances de-
pending on the presence of CKD. It was established
that reduced kidney function has an adverse effect on
CHF course, which is connected with DF deterioration
and, in particular, the increase of isovolumetric relax-
ation time in patients with [-Il FC of CHF.

The positive effect of RAAS blockers can be ex-
plained by the reduction of initially high pressure in
kidney glomeruli, which can stop the development of
glomerulosclerosis [14, 15]. According to the results of
some investigations (ORACLE-RF, etc.) ACE inhibitors
and ARA have organ-protective and anti-remodeling
effects [6]. Positive effects of RAAS blockers became
the subject of special discussion after the publication
of the LIFE and RENAAL investigations results [10, 14].

Consequently, the estimation of the correlation be-
tween the clinical course of the disease and structur-
al and geometric parameters and the functional state
of the kidneys is very important for early screening,
disease course prognosing and treatment optimiza-
tion [16].

Kidneys involvement can be considered to be the
main factor of CHF progression and, thus, the idea of
the kidney function maintenance for secondary pre-
vention in CHF as the main determinant is very rea-
sonable [5, 6, 171.

Conclusion

The analysis of initial DF characteristics revealed
DD in 81.8% of patients with CHF, and in 59.3% of
cases delayed relaxation type of disturbances were
prevalent as well as restrictive type of DD disturbanc-
eswere prevalentin patients with [l FC of CHF. DF cor-
related with E-wave velocity and eGFR. Patients from
the first and the second group with I-1ll FC of CHF
improved their LV DF characteristics after 6-month
treatment, with better results for losartan group in
patients with | and Ill FC of CHF. Patients from both
groups with eGFR<60 mL/min/1.73 m?had significant
reduction of E-wave velocity without statistically sig-
nificant differences.
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Objective. To analyze clinical and anatomical features of cardiac visceral fat deposits: epicardial fat and interatrial
septum lipomatosis during the pathological examination.

Materials and methods. We analyzed the results of autopsy in 27 patients (15 females and 12 males] aged from
53 to 88 years. We estimated the thickness of epicardial fat (EF) and interatrial septum (IAS), prevalence and se-
verity of atherosclerotic lesions of aorta and coronary arteries.

Results. Brain stroke was the cause of death in 44 % cases, and 11% of death cases were due to myocardial
infarction. Left coronary artery (LCA) had 40 % stenosis on average [30;50 %), right coronary artery had 44 % ste-
nosis on average (40;60%), and calcified atherosclerotic plaques were detected in 18 patients [66.6 %). Average
EF thickness was 14 millimeters (10; 15) and ranged from 5 to 20 millimeters. Average thickness of AS was 10
millimeters (7;15) and ranged from 4 to 20 millimeters.

Histological study demonstrated that epicardial fat represented a single layer of adipose tissue surrounding right
coronary artery and sinus venosus, and that lipocytes of the EF inner layer grew between the bundles of myocar-
dial muscle fibers.

Adipose tissue permeates the peripheral part of IAS myocardium, which creates a picture of altered bands of
muscle and adipose tissue during microscopic examination.
Adipose tissue infiltrates the zone of the greatest thickness of IAS in a range from 30 % to 70 %. We detected a

correlation between interatrial and interventricular septum thickness (r=0.47; p=0.012], whereas females dem-
onstrated a correlation between left ventricular mass (r=0.67; p=0.023] and AS thickness.

* Corresponding author. Tel.: +7-920-634-09-62. E-mail: savva2005@bk.ru
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Males had a positive correlation between thickness of IAS and blood level of triglycerides (r=0.77; p=0.001).
A positive correlation between epicardial fat thickness and left ventricular thickness was also detected (r = 0.59;

p =0.042).

Conclusion. The thickness of IAS lipomatosis and the thickness of epicardial fat tissue correlates with triglyceride
blood level, left ventricular myocardial hypertrophy, and calcification of coronary arteries in autopsy.

Keywords: epicardial fat, lipomatosis of interatrial septum
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Introduction

Local fat deposits attract close attention of clinical
practitioners nowadays, for example, some of them
suggest to use epicardial fat (EF) as a new marker
of cardiovascular diseases [1]. EF plays role in the
development of left ventricular myocardial hyper-
trophy, coronary atherosclerosis, diastolic function
disturbances and fibrosis of cardiomyocytes [2, 3, 4].
Lipomatosis hypertrophy of interatrial septum and its
role in the development of cardiovascular diseases is
studied less by Russian authors.

Interatrial septum lipomatosis or lipomatosis hy-
pertrophy of interatrial septum (LHIAS) is asymp-
tomatic in most cases and is usually seen in elderly
and obese patients. The association between LHIAS,
supraventricular rhythm disturbances [5, 6, 7, 8] and
sudden cardiac death causes the greatest clinical
interest [9]. LHIAS prevalence range from 2% to 8%
during transthoracic and transesophageal echocar-
diography respectively, however, true prevalence is
unknown [10].

Hypertrophied interatrial septum due to lipoma-
tosis has a «dumbbell» shape during a visualization
with two-dimensional echocardiography or computer
tomography (CT). Figures 1 and 2 represent the anat-
omy of IAS normally and during LHIAS.

The question of determining the thickness of inter-
atrial septum (IAS) thickness, when it can be consid-
ered to be hypertrophied, is controversial. One study

Figure 1. The anatomy of interatrial septum normally
(taken from http://www.e-heart.org)
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showed that IAS thickness of adipose tissue normally
is about 0-9.6 mm anterior and 0-9.9 mm posterior
to foramen ovale during the CT [11]. The study of
J.D.Gay was dedicated to LHIAS and included patients
with IAS thickness less than 1.0 sm [9]. We chose the
thickness of 10 mm and more as a marker of lipoma-
tosis hypertrophy, even though some foreign authors
chose 20 mm and more.

We did not find any clinico-anatomical studies of
local cardiac fat deposits in available domestic litera-
ture, when foreign articles mostly describe clinical
cases of this disorder.

Objective

To analyze clinical and anatomical features of cardiac
visceral fat deposits: epicardial fat and interatrial sep-
tum lipomatosis during the pathological examination.

Materials and methods
We analyzed the results of autopsy in 27 patients (15
females and 12 males) aged from 53 to 88 years (me-
dian age is 74 (64; 79) years).

During the pathological examination we estimated
EF, which was localized perpendicular to the aortic
ring along the AS posterior edge and the interven-
tricular septum (IVS). The thickness of IAS was mea-
sured at the upper posterior edge of foramen ovale.
Furthermore, we estimated the prevalence and se-
verity of atherosclerotic lesions of coronary arteries.

Right suporior

Figure 2. The anatomy of interatrial septum during LHIAS

(taken from http://www.e-heart.org)
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During the estimation of IAS thickness, we mea-
sured diameter of the tissue surrounding foramen
ovale (FOJ at the upper posterior area. IAS was dissect-
ed with transverse diametrical section through FO par-
allel to fibrous ring. Adipose tissue which surrounds
foramen ovale is represented at the section (Figure 3).

The thickness of epicardial adipose tissue was mea-
sured at the section from the posterior heart wall along
the right edge of IAS and IVS at the coronary sulcus area
at the level of inferior coronary sinus wall (Figure 4).

The picture represents the dissected strip of the
right ventricular posterior wall along the interven-
tricular septum, the arrows at the cross section point
at the level of epicardial fat thickness determination
at the coronary sulcus area and along the inferior
edge of coronary artery and sinus venosus.

Figure 5 represents the dissection of the heart by
A. |. Abrikosov method, and the arrows point at the
sections, in which the epicardial fat thickness and the
thickness of the tissue surrounding foramen ovale,
which represents the lipomatosis hypertrophy of AS,
is measured.

Histological examination of all studied heart zones
was conducted by standard histological processing of
the tissue, followed by hematoxylin and eosin staining.

Statistical analysis was performed using Statistica
10.0 software (StatSoft, Inc., USA). Quantitative pa-
rameters are present as median values (Me] and
quartiles (25%, 75%). Qualitative parameters are
present as frequencies or fractions (in%). Analysis
of correlation between two variables was done using
Spearman’s rank correlation test (r). The level of sig-
nificance (p) was taken as 0.05.

Results and discussion
Table 1 represents causes of death in patients, where
cardiovascular diseases are prevalent.

Table 1. Causes of death

Number of patients

Cause of death

Acute cerebrovascular accident 12

w

Myocardial infarction

Cardiosclerosis

Lung cancer

Chronic glomerulonephritis

Chronic bronchitis

Chronic obstructive pulmonary disease

Pulmonary embolism

Endometrial cancer

Pleural mesothelioma

Breast cancer

JEENY EENS NS [N N N U BN ENR S

Encephalopathy

TOTAL

N
~3

Figure 3. Dissected AS with radial section from the center of
foramen ovale to upper posterior edge

Figure 4. Epicardial fat thickness determination

Figure 5. Measurement of IAS thickness (upper arrows) and EF
(distal arrows) during autopsy
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In addition to the diseases, which caused death,
one third of patients had type 2 diabetes, 9 patients
had postinfarction cardiosclerosis (33.3%), 14 pa-
tients had arterial hypertension (52 %), 6 patients had
heart rhythm disturbances, interatrial fibrillation in
particular (22.2 %).

During the pathological examination aortic athero-
sclerotic plagques occupied 35 (30; 40) % of the area,
at the same time, the prevalence of atherosclerotic
coronary arteries lesions reached about 90-100% (50
(35; 60) % for right coronary artery (RCA) and 35 (30;
60) %) for left coronary artery (LCA]). LCA and RCA
had 40 (30; 50)% and 44 (40;60)% coronary steno-
sis, respectively, and calcification of atherosclerotic
plaques was found in 18 patients (66.6 %).

Total heart weight was 470.5 (371; 604) g, net heart
weight was 374 (258; 471) g, LV mass was 130 (94; 185)
g, right ventricular (RV) mass — 69 (54; 90) g, IAS thick-
ness — 17 (14; 19) mm and RV thickness — 3 (3; 5) mm.

The thickness of EF ranged from 5 to 20 mm, and
its average value was 14 (10;15) mm. The average
IAS thickness was 10 (7;15) mm (ranged from 4 to
20 mm). Lipomatosis of IAS was revealed in 16 pa-
tients, in which IAS thickness was > 10 mm. There
were no significant gender differences in the thick-
ness of cardiac fat deposits.

Histological study of posterior heart wall sections
at the coronary sulcus area demonstrated that EF
represented a single layer of adipose tissue between
myocardium and epicardium surrounding RCA and
sinus venosus. Epicardium represents a thin layer of
fibrous fibers, covered by mesothelium and located at
the outer layer of EF tissue. The inner layer of EF is
adjacent to myocardium and forms rough boundary
line due to lipocytes growth between the bundles of
myocardial muscle fibers. The absence of fascia be-
tween myocardium and EF allows biologically active
substances, such as proinflammatory cytokines, to
penetrate into the coronary blood flow from adipose
tissue, what causes changes in the walls of coronary
arteries, leading to atherosclerosis development [12],
and plaque instability in patients with CAD.

During the description of IAS cross sections histo-
logical examination results, it is important to mention
the following observations. IAS had variable thickness
on both sides of the sections due to a layer of fibrous
connective tissue. Subendocardial fibrosis represent-
ed even wider layer of fibrous tissue at the left atrial
area, where cardiomyocyte complexes with irregular
shape (mainly fan-shaped and x-shaped) were found
among the fibrous fibers, which were spread from FO

to periphery. In some cases, small lymphocytic and
histiocytic infiltration was observed mostly under the
layer of subendocardial fibrosis. Muscular fibers of
active myocardium were located at the IAS between
subendocardial layers of fibrous tissue and spread
from the peripheral zone of the greatest thickness to
foramen ovale. Cardiomyocytes had different extent of
hypertrophic and dystrophic changes. Adipose tissue
permeates the peripheral part of IAS myocardium,
which creates a picture of altered bands of muscle
and adipose tissue during microscopic examination.

Wider layers of adipose tissue are mostly localized
at the inner layer of IAS. There is no lipomatosis of
Myocardium at the FO region. Adipose tissue infil-
trates the zone of the greatest thickness of IAS in a
range from 30 % to 70 %. Consequently, the main rea-
son of the increase of IAS thickness is lipomatosis,
and other causes include hypertrophy and swelling of
cardiomyocytes.

Since LHIAS is caused more by adipocyte prolifera-
tion, than by its hypertrophy, some authors discuss
the new name of this pathology, but it is still fair to
call it «lipomatosis hypertrophy of interatrial sep-
tum». During the correlation analysis, the correla-
tion between interatrial and interventricular septum
thickness was detected (r=0.47; p=0.012), whereas fe-
males also demonstrated a correlation between left
ventricular mass (r=0.67; p=0.023) and IAS thickness.

Males had a positive correlation between thick-
ness of IAS and blood level of triglycerides (r=0.77;
p=0.001). We also detected a positive correlation
between EF thickness and LV thickness in females
(r=0.61; p=0.015) and calcinosis of LCA in males
(r=0.59; p=0.042), what confirms the data on the role
of epicardial obesity in atherosclerotic lesions of the
coronary arteries [3, 12, 13, 14, 15]. According to oth-
er investigations, by the results of autopsy, epicardial
fat mass correlated with heart mass, and atheroscle-
rotic plaques of the coronary arteries had tendency
to be more prominent on the arterial wall, which had
contact with EF deposits [16].

Conclusion

According to the correlation of cardiac fat deposits,
which were determined using the thickness of IAS Li-
pomatosis and the thickness of epicardial fat tissue,
triglyceride blood levels, left ventricular myocardial
hypertrophy, and calcification of coronary arteries in
autopsy, cardiac fat deposits of visceral adipose tis-
sue can be used as markers of cardiovascular risk in
patients.
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Objective. To study the prevalence of certain stress parameters in a workplace in men and women aged 25-64
years of open urban population in Tumen.

Materials and methods. The study was based on cardiological screening among a representative sample of pop-
ulation, the response amounted to 77.7 %. The sample of 2000 people was taken from the electoral lists of one
of the administrative districts of Tumen and divided into four groups of different age and gender (25-30, 35-44,
45-54, 55-64 years], consisted of 250 persons each. Stress at work was determined using the WHO MONICA psy-
chosocial questionnaire.

Results. The results of investigation showed that changes in working specialties were more common in men aged
25-34 and 35-44 years compared to women of the same age. Elder men had significantly less side work compared
to younger age groups, it is remarkable that men of elder age significantly diminished the amount of side work
compared to women of the same age.

Conclusion. The results obtained in this study conducted in unorganized population of Tyumen may be used as
the scientific basis for organizing complex socially oriented preventive programs in other moderately urbanized

* Corresponding author. Tel. 8-982-910-17-78. E-mail: akimov_a_mf(@mail.ru
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Siberian cities with the main focus on the needs of risk groups —men of young and elder age and women aged

45-54 years.
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Many researches have shown, that sometimes
every person undergoes stress at work, which is ac-
companied by many negative factors, such as over-
work, physical weakness, loss of concentration, and
loss of control. Every specialist has different reaction
to stress. It depends on person’s character, changes
in the workplace, job satisfaction, amount of respon-
sibility during work [1, 2, 3, 4.

According to a global study by World Health
Organization, every fourth employee (23 %) has five or
more symptoms of depression, only 14 % are truly in-
volved at work and only 12% show general optimistic
attitude. 92% of research participants admitted, that
their psychological state is determined by the results
of their work, and not by internal resources, such
as, for example, self-reliance [5, 6]. The problem
of stress exists in all countries. Thus, in the United
States, 20% of the costs and losses, which are as-
sociated with staff turnover, absenteeism, resistance
to organizational changes and productivity decrease,
are caused by professional neuroses and stresses.
Americans claim, that damage from stress factors
is about 500 million dollars a year. 33% of Canadian
employees reported, that they had to take days off
at their own expense, because they felt exhausted.
Another 27% would do the same, if they were not
afraid to lose their job [5, 7].

According to analysts, every third worker at least
once a week experiences severe stress in Russia,
and 13% of workers have stress almost every day,
and despite this fact, not enough attention is paid to
the problem of stress at work nowadays. This leads
to a decrease in economic efficiency of the organiza-
tion, industry in general, and, ultimately, of the gov-
ernment’s work. First of all, it is necessary to carry
out preventive measures aimed at creating positive
work environment for the prevention of occupational
stress. Thus, it will increase the productivity and ef-
ficiency of employees.

Chronic or acute psycho-emotional stress is the
central link in psychosomatic relationships. On the
one hand, it connects psychological and social ad-
verse factors and, on the other hand, it also connects

Accepted: 08.11.2018

psycho-physiological processes, which are involved
in pathogenesis of cardiovascular diseases (CVD).
Stress at work is one of the most important factors of
chronic social stress in working population together
with the stress in family, however, gender differenc-
es of stress at work in Russian populations are not
studied enough, which makes planning and control
of preventive measures effectiveness more difficult.
The realization of these tasks can be more effective
by taking into account the gender characteristics and
their prevalence in the population.

The objective of this study was to determine the
prevalence of certain stress parameters in a work-
place in men and women aged 25-64 years of open
urban population in Tumen.

Materials and methods

The study was conducted in the framework of car-
diological screening among men and women aged
25-64 years belonging to the open urban working
population of Tyumen. A representative population,
that involved 2000 participants, was taken from the
electoral lists of one of the administrative districts of
Tyumen, and included 250 men and women of each
age group (25-34, 35-44, 45-54, 55-64 years), the re-
sponse amounted to 77.7 %.

Questioning of participants was conducted us-
ing  WHO-MONICA psychosocial questionnaire
«Knowledge and attitude towards their health» [8].
Questions of the questionnaire were accompanied by
a list of fixed answers, from which the respondents
could choose the most correct answer, by their opin-
ion.

Statistical analysis was done using SPSS 11.5
Statistics, Statistica 7.0 software and Microsoft Excel
spreadsheets, according to the methods of variance
statistics.

In order to conduct correct comparative analysis
with the results of other epidemiological studies, we
performed standardization of variables using direct
standardization method. To standardize obtained data
during analysis we used the age structure of Russian
urban population between 25 and 64 years.
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The research data for categorical variables are
represented in fractions (percent) for eight groups in
general for men and women, divided by age, gender
and by decades of life. Pearson’s chi-squared test
was used to determine the statistical significance of
the results between different groups. Bonferroni cor-
rection was used to eliminate the problem of multiple
comparisons, i.e. eliminate type | error (conclusion,
that groups have differences, when they actually do
not) during paired comparing of average values be-
tween four or more independent groups.

Results

There were no statistically significant differenc-
es, when answering the question «Do you like your
work?» depending on age in men and women of open
urban population aged 25-64 years.

Changes in working specialties over the last 12
months were significantly more common in men
aged 25-34 and 35-44 years compared to women of
the same age groups: 25-34 years (47.7% — 35.2%,
p<0.05) and 35-44 years (43.4% —29.5%, p<0.01).
Statistically significant gender differences were de-
termined in a general population (ASV: 41.2% — %,
p<0.01).

Statistically significant differences in men sub-
population were determined when answering the
question «Did your workload change over the last 12
months?». Thus, men aged 55-64 years answered
«| started doing additional work» significantly less
frequently compared with men of different age
groups (25-34 years: 16.4% — 40.9 % p<0.001), (35-

44 years: 16.4% —38.3% p<0.001), (45-54 years:
16.4% —32.0% p<0.001), and with general men
subpopulation aged 25-64 years (16.4% —31.6 %,
p<0.001). Meanwhile, men aged 55-64 years did
significantly less additional work compared with
women of the same age (16.4% — 29.0%, p<0.01).
Another answer «| stopped or started doing less
additional work» was more common in men aged
55-64 years compared with men of other age
groups (25-34 years: 36.9 % — 18.8 % p<0.001), (35-
44 years: 36.9% —18.5% p<0.001), (45-54 years:
36.9%—11.7% p<0.001) and with general men
subpopulation aged 25-64 years (36.9% — 21.3 %,
p<0.001). Men aged 55-64 years started doing less
or stopped doing additional work compared with
women of the same age group (36.9% —20.1%,
p<0.001). Statistically significant gender differ-
ences were determined, when answering the ques-
tion about changes in workload over the last year
in the age group of 45-54 years: 11.7% —22.5%,
p <0.01 of men and women, respectively, answered
«| started doing less or stopped doing additional
work»; and 56.3% — 40.0%, p<0.01 answered «lt
didn’t change» (table 1).

Consequently, current study has shown, that
changes in working specialties were more common
in men aged 25-34 years and 35-44 years compared
with women of the same age. Elder men had sig-
nificantly less side work compared to younger age
groups, it is remarkable that men of elder age signifi-
cantly diminished the amount of side work compared
to women of the same age.

Table 1. Stress at work in open urban population of different age and gender groups

. Age groups [years)

2&‘?&}(‘1‘&” / 25-34 35-44 45-54 55-64 25-64 ASV
Abs | % Abs | % Abs | % Abs | % Abs | % %

1. Did your specialty change over the last 12 months?

Yes 84/43 | 47.7/35.2° | 99/61 | 43.4/29.5" | 81/64 | 35.1/40.0 | 77/65 | 36.0/30.4 | 341/233 | 40.2/33.1 | 41.2/33.8"

No 92/79 | 52.3/64.8 | 129/146 | 56.6/70.5 | 150/96 | 64.9/60.0 | 137/149 | 64.0/69.6 | 508/470 | 59.8/66.9 | 58.8/66.1

2. Did your workload change over the last12 months?

| started

doing 7245 | 409369 | 8778 | 383377 | 7460 | 3200375 | 3562 | YA | aesrous | L31.4/369 | 340356

additional e . T . weed e . 29.0 s | . . .

work

'cth‘l'gget 71/55 | 40.3/45.1 | 98/92 | 43.2/444 | 130/64 | 56.3/40.0" | 100/109 | 46.7/50.9 | 399/320 | 47.0/455 | 47.1/45.0

| stopped

or started 36.9/

doing less 33/22 | .18.8/18.0 | 42/37 | ..185/17.9 | 27/36 | ..11.7/2257 | 79/43 | S | 181/138 | .213/19.6 | 19.5/19.4

additional ’

work

Comment: 1. Significance of differences between men and women is signed with (*) in the upper right corner of the table cell statistically;
2. Significance of differences between men of different age groups and men aged 55-64 years is signed with (*] in the lower left corner of
the table cell; * —p <0.05; ** —p <0.01; *** —p <0.001; 3. ASV —age-standardized variable.
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Discussion
The problem of stress prevention and management
has been studied for more than 40 years in economi-
cally developed countries. American researchers were
the first ones who noticed the problem of stress. The
statistics on how much stress affects American society
was published at the end of the last century in the US.
They noticed that the reason for chronic colitis in 90%
of people was stress. Heart attacks and other cardio-
vascular diseases, in the development of which stress
is the main factor, are the cause death in 50% of cases
in the US. The increase of stress pressure has been
noticed by the scientists and clinical practitioners of
different specialties in Russia and other countries [8,
9, 10]. The influence of social stress factors, including
stress at work, on the cardiovascular risk and prog-
nosis was mentioned by the European society of car-
diology in 2012 for the first time in their guidelines on
CVD prevention in clinical practice, and in 2016 the in-
fluence of stress on CVD prevention was reported [11].
The results of the current study are reasonable
according to previous data on conventional and non-
conventional CVD risk factors in Tyumen population.
Thus, open urban male population aged 25-64 years
had a decrease of positive attitude to its health, ten-
dency to increase of complaints, and responsibility
for maintenance of their health [12, 13], what could
be the reason for the tendency of workload decrease
in elder men. Furthermore, Tyumen men aged 25-64
years had tendency to increase of personal anxiety,
depression, sleep disturbances, hostility and exhaus-
tion with the increase of age, and reached maximum
at the age of 55-64 years, that undoubtfully resulted
from the stress levels in the studied open population.
According to another study in Tyumen population,
senior positions of women and hard physical labor of
men and women had the highestimpact on cardiovas-
cular mortality [16]. Thus, additional work in women,
as the stress manifestation in the workplace, is prob-
ably a negative factor, which can influence attribut-
able and relative CVD risk and mortality in women.

Conclusion

The results obtained in this study conducted in unorga-
nized population of Tyumen may be used as the scientific
basis for organizing complex socially oriented preventive
programs in other moderately urbanized Siberian cities
with the main focus on the needs of risk groups—men
of young and elder age and women aged 45-54 years.
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The Congress of the European Society of Cardiology
2018 took place in Munich (Germany) from 25" to
29" of august 2018 with the participation of about
32000 delegates from 156 countries and included 587
scientific sessions. 17 most important clinical trials
were selected for 5 Hot Line sessions and were pre-
sented for the first time.

Hot Line session | (august 26, 2018)
12019 patients, who were admitted to hospital for
3-10 days with heart failure and ejection fraction

Accepted: 26.09.2018

of the left ventricle <45%, acute respiratory failure,
acute exacerbation of chronic obstructive pulmonary
disease, ischemic stroke, infectious or inflammatory
disease, including rheumatic diseases, with high risk
of venous thromboembolism according to IMPROVE
risk assessment model (> 4 score or higher or a score
of 2 or 3 plus a plasma D-dimer level more than twice
upper than normal limit according to the criteria of
the local laboratory] took part in double randomized
MARINER trial [1]. At hospital discharge, patients
were randomized to rivaroxaban (n=6007) or placebo
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(n=6012) prescription for 45 days. 10 mg of rivar-
oxaban was prescribed (with a creatinine clearance
250 mL/min] with dose adjusted down to 7.5 mg [in
those with a creatinine clearance of 30 to less than
50 mL/min) once a day.

The primary outcomes, symptomatic venous
thromboembolism (deep vein thrombosis, pulmonary
embolism, death from venous thromboembolism]),
occurred in 0.83% cases in the rivaroxaban group
compared with 1.10% of cases in the placebo group
(relative risk —RR 0.76 with 95% confidence inter-
val—Cl from 0.52 to 1.09; p = 0.14), and symptomatic
non-fatal deep vein thrombosis or non-fatal pulmo-
nary embolism occurred in 0.18% and 0.42% (RR 0.44
with 95% Cl from 0.22 to 0.89; p = 0.023) of patients,
respectively. Separate evaluation of the results in ac-
cordance with the initial kidney function showed, that
the efficiencies of low dose of anticoagulant (7.5 mg
/ day) and placebo [p = 0.994) are equal. Major bleed-
ings occurred in 0.28 % of the rivaroxaban group and
0.15% of patients of the placebo group, small clini-
cally significant bleedings were more common during
rivaroxaban treatment (1.42% compared with 0.85 %,
RR 1.66 with 95% CI from 1.17 to 2.35; p = 0.004).

Rivaroxaban 45-day after discharge treatment in
patients with severe diseases didn’t show any signifi-
cant risk of symptomatic thromboembolism or death
from venous thromboembolism decrease compared
with placebo.

The CAMELIA-TIMI 61 [2] study included over-
weight or obese patients with atherosclerotic cardio-
vascular disease or multiple cardiovascular risk fac-
tors to receive either 10 mg of lorcaserin twice a day
(n=5135) (selective agonist of 5-HT2C receptors of se-
rotonin, which regulates appetite, decrease weight in
overweight and obese patients) or placebo (n=5083).
At 1 year, weight loss of at least 5% had occurred in
38.7% of patients in the lorcaserin group and in 17.4 %
of patients in the placebo group (odds ratio, 3.01 with
95% Cl from 2.74 to 3.30; p<0.001). However, at the
end of the trial an average body weight difference in
observed patients from lorcaserin and placebo group
was about 1.9 kg.

During a median follow-up of 3.3 years, the pri-
mary safety outcome of major cardiovascular events
(a composite of cardiovascular death, myocardial in-
farction, or stroke) was registered with the frequency
of 6.1% in lorcaserin group and 6.2% in the placebo
group (RR 0.99 with CI from 0.85 to 1.14; p< 0.001 for
«not worse»). Lorcaserin caused previously known
side effects —dizziness, fatigue, headache, nausea,

and also an increase in the number of patients with
severe hypoglycaemia (p=0.04) and, furthermore, the
decrease of diabetes mellitus risk —8.5% compared
with 10.3% (RR 0.81 CI from 0.66 to 0.99]) of cases.
The risk of pulmonary hypertension development
(1.6 % compared with 1.0%; p = 0.26) and valvulopa-
thy (1.8 % compared with1.3%; p = 0.24) were not sta-
tistically significantly different in the lorcaserin and
placebo groups, respectively.

Lorcaserin is the first medication for the reduc-
tion in weight with proven efficacy and cardiovascular
safety. Lorcaserin contributes to sustained reduction
in weight without increasing the incidence of major
cardiovascular events compared with placebo in the
group of overweight or obese patients with high car-
diovascular risk.

Authors of double-blind placebo-controlled mul-
ticentral ARRIVE [3] trial assessed the efficacy and
safety of aspirin among those at moderate estimated
risk of a cardiovascular event (20-30% in 10 years)
compared with placebo. The investigation included
men aged 255 years with 2 and women aged 260
years with 23 risk factors, excluding patients with
high risk of gastrointestinal and other types of bleed-
ings or with diabetes mellitus. Patients at moderate
risk of coronary heart disease were randomized to
aspirin with enteric coating 100 mg daily (n = 6.270) or
placebo (n = 6.276).

The primary efficacy outcome —time until first ad-
verse event (cardiovascular death, myocardial infarc-
tion, unstable angina, stroke, or transient ischemic
attack) occurred in 4.29 % of the aspirin group com-
pared with 4.4% of the placebo group (RR 0.96 with
95% Cl from 0.81 to 1.13; p = 0.6038). Gastrointestinal
bleeding (the primary safety outcome] occurred in
0.97% of patients of the aspirin group versus 0.46%
in the placebo group (RR 2.11 with 95% CI from 1.36
to 3.28; p = 0.0007), but most of them weren't severe.

General frequency of adverse outcomes during the
ARRIVE trial was lower than expected, which seems
to be associated with effective background control of
risk factors, which shifted the risk in the observed co-
hort from moderate to low, hindering the positive ef-
fect of aspirin as a medication of primary prevention.
Soon after the ASPREE project demonstrated again
negative results on aspirin use for primary prevention
in the elderly people [4-6].

Hot Line session Il (august 26, 2018)
Randomized ASCEND trial [7] aimed to determine
whether aspirin administered100 mg daily is effective
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for primary prevention of cardiovascular events in
15.480 patients with diabetes (type Il in 94 % of cases)
compared with placebo.

Primary efficacy outcome (first MI, stroke or tran-
sient ischemic attack or vascular death, exclud-
ing confirmed intracranial haemorrhage) occurred
less frequently in the aspirin group compared with
placebo—8.5% versus 9.6% of cases (RR 0.88 with
95% CI from 0.79 to 0.97; p = 0.01) during extended
follow-up of 7.4 years. The key safety outcome (first
severe bleeding —intracranial haemorrhage, sight-
threatening eye bleeding, gastrointestinal bleeding
or any other serious bleeding episode) were more
frequent in the aspirin group (4.1%) compared with
placebo (3.2%) (RR 1.29 with 95% CI from 1.09 to
1.52; p = 0.003), remarkably, gastrointestinal bleed-
ings were prevalent. There were no significant dif-
ferences between aspirin group and placebo in ac-
cordance to gastrointestinal cancer morbidity (2.0%
versus 2.0% — RR 0.99 with 95% CI from 0.80 to 1.24)
and other types of cancer (11.6% and 11.5%, respec-
tively — RR 1.01 with 95% CI from 0.92 to 1.11), but in
order to confirm / eliminate the preventive effect of
aspirin, follow-up will continue for many years.

The use of aspirin prevented serious vascular
events in people with diabetes and without obvious
cardiovascular diseases, but also caused large bleed-
ings, which counteracted the benefits of therapy.

The second part of ASCEND project [8] was to
estimate the role of omega-3 fatty acid in primary
prevention of cardiovascular events in patients with
diabetes. The participants (n = 15 480) of the study
were randomized to 1 g of omega- 3 fatty acid (group
omega-3 of fatty acid) daily and olive oil (placebo
group). During extended follow-up of 7.4 years and
adherence rate of 76 % the primary efficacy outcome,
major adverse cardiovascular events (vascular death,
myocardial infarction, or stroke or transient ischemic
attack], occurred in 8.9 % of the omega-3 group com-
pared with 9.2% of the placebo group (RR 0.97 with
95% CI from 0.87 to 1.08; p = 0.55). General major
adverse cardiovascular event or revascularization of
any arteries was 11.4% versus 11.5% (RR 1.00 with
95% Cl from 0.91 to 1.09) and all-cause mortality was
9.7% versus 10.2% (RR 0.95 with 95% Cl from 0.86 to
1.05) during omega-3 fatty acids intake versus pla-
cebo intake, respectively. There were no significant
differences between compared groups in accordance
to the frequency of serious side effects.

Despite these data, the results of ongoing
VITAL and STRENGTH studies, evaluating the efficacy

of a high dose of omega-3 fatty acids (4 g / day), are
expected to be optimistic, as the REDUCE-IT project
with the use of high dose of eicosapentaenoic acid
has recently completed with a positive result.

The ART trial included 3202 patients, who were
randomized to bilateral internal thoracic artery
(n = 1.548) and one veins versus single internal tho-
racic artery and two veins (n = 1.554) bypass grafting.
During the follow-up the primary endpoint (survival in
10 years) occurred in 329 cases in the group of single
internal thoracic artery and in 315 cases in the group
of bilateral internal thoracic artery (RR 0.96 with 95 %
Cl from 0.82 to 1.12). There were no differences be-
tween groups in accordance to severe cardiovascu-
lar events occurrence (death, myocardial infarction,
stroke) in 10 years. The results of the study were dis-
torted by the fact, that more than one third of the pa-
tients underwent the opposite operation to the one,
that was initially prescribed. The outcome of coronary
artery bypass grafting using two internal thoracic ar-
teries was significantly influenced by the experience
of surgeons—a higher experience was associated
with decreased mortality.

According to the authors of the study in 80% of
cases coronary artery bypass grafting using two in-
ternal thoracic arteries is preferable. However, this
technique is associated with high risk of infectious
complications in patients with severe obesity or dia-
betes.

Hot Line session Ill (august 27, 2018)

The ATTR-ACT [9] study estimated the effectiveness
and safety of tafamidis, new non-steroidal anti-in-
flammatory drug, which can inhibit amyloidogenesis
in patients with transthyretin amyloid cardiomyopa-
thy. 441 patients with family amyloidosis due to patho-
genic mutations, and with wild-type of transthyretin
amyloid cardiomyopathy, typical changes during the
echocardiography study, transthyretin amyloid detec-
tion during biopsy and N-terminal pro brain natriuret-
ic peptide plasma concentration > 600 mg/mL, 6-min-
ute walk test distance > 100 meters took part in the
study. Patients were randomized in the ratio of 2:1:2
to receive 80 mg of tafamidis daily, 20 mg of tafamidis
daily or placebo for 30 months. During the follow-up
all-cause death and cardiovascular-related hospi-
talizations (the primary endpoint) was significantly
lower in 264 patients of tafamidis groups compared
with 177 patients of the placebo group (p <0.001).
Tafamidis significantly reduced total mortality (29.5%
versus 42.9 %) compared with placebo group (RR 0.70
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with 95% CI from 0.51 to 0.96; p = 0.0259) and the
frequency of cardiovascular-related hospitalizations
(RR 0.68 with 95% CI from 0.56 to 0.81; p <0.0001).
Tafamidis treatment slowed the decrease in the dis-
tance of 6-minute walk test (p <0.001) and the quality
of life index according to the Kansas City cardiomy-
opathy Questionnaire (p <0.001). The frequency and
side effects types were not significantly different in
the group of tafamidis versus placebo group. The ad-
vantages of tafamidis did not depend on the aetiology
of amyloidosis (hereditary or wild-type) and on the
dose (20 or 80 mg), but occurred only at the revers-
ible stage of the disease with | or Il functional classes
of chronic heart failure according to New York Heart
Association Functional Classification.

The authors of COMMANDER HF [10] trial assumed
that rivaroxaban (inhibitor of Xa factor) can decrease
production of thrombin and improve outcomes in
patients with an episode of decompensated chronic
heart failure and coronary artery disease. Patients
with Il and Il functional classes of chronic heart fail-
ure and left ventricular ejection fraction 240 %, coro-
nary artery disease and elevated plasma natriuretic
peptides, without atrial fibrillation were randomized
to rivaroxaban 2.5 mg twice daily (n = 2.507) versus
placebo (n =2.515).

During the median follow-up of 21.1 months the
primary efficacy outcome (all-cause mortality, myo-
cardial infarction, or stroke) occurred in 25.0% of the
rivaroxaban group compared with 26.2% of the pla-
cebo group (RR 0.94 with 95% CI from 0.84 to 1.05;
p = 0.27). There were no significant differences in all-
cause mortality (21.8% versus 22.1%, respectively —
RR 0.98 with 95% Cl from 0.87 to 1.10) and myocardial
infarction risk (RR 0.83 with 95 % CI from 0.63 to 1.08),
but the frequency of stroke was lower in rivaroxaban
group (RR 0.66 with Cl from 0.47 to 0.95). The primary
safety outcome —fatal bleeding or bleeding into a
critical space (intracranial, intraspinal, intraocular,
pericardial, intraarticular, retroperitoneal, intramus-
cular] with potential cause of disability, occurred in
0.7% cases in the rivaroxaban group compared with
0.9% of cases in the placebo group (RR 0.80 with 95%
Cl from 0.43 to 1.49; p = 0.484), severe bleedings in
3.3% and 2.0% of cases (RR 1.68 with 95% CI from
1.18 to 2.39; p = 0.003), respectively.

Apparently, antithrombotic drugs cannot improve
the prognosis in patients with heart failure without
atrial fibrillation, who usually die from a critical re-
duction in heart’s pumping function and ventricular
arrhythmia.

MITRA.fr [11] trial estimated the hypothesis on the
outcomes improvement in patients with reduced left
ventricular ejection fraction, severe secondary mitral
regurgitation and chronic heart failure by the result
of percutaneous mitral valve repair. Patients with se-
vere secondary mitral regurgitation (effective regur-
gitant orifice >20 mm? or regurgitant volume >30 ml
per beat), left ventricular ejection fraction of 15-40%
and chronic heart failure symptoms were randomized
to percutaneous mitral valve repair (n = 152) versus
medical therapy (control group) (n = 152).

During 12 months of follow-up, the primary out-
come (death or hospitalization for heart failure) oc-
curredin 54.6 % and 51.3 % of cases (RR 1.16 with 95 %
Cl from 0.73 to 1.84; p = 0.53), all-cause mortality in
24.3% and 22.4% of cases (RR 1.11 with 95% Cl from
0.69 to 1.77), hospitalization for heart failure in 48.7 %
and 47.4% of cases (RR 1.13 with 95% CI from 0.81 to
1.56) in percutaneous mitral valve repair group and
control group, respectively.

Despite the neutral results of this work, it is impor-
tant to mention, that during the latest COAPT study,
the incidence of hospitalization for heart failure and
the mortality with percutaneous mitral valve repair
were significantly reduced in patients with even more
pronounced secondary mitral regurgitation.

The GLOBAL LEADERS [12] study included patients
undergoing percutaneous coronary intervention with
a biolimus A9-eluting stent for stable or unstable cor-
onary disease. Patients were randomized to 75-100
mg/day ticagrelor 90 mg 2 times a day for 1 month,
followed by ticagrelor for 23 months (experimental
group, n = 7.980) versus standard dual antiplatelet
therapy for 12 months (75-100 mg/day of aspirin plus
75 mg/day of clopidogrel for stable coronary disease
or 75-100 mg/day of aspirin plus 90 mg of ticagrelor
2 times a day for acute coronary syndrome), followed
by aspirin monotherapy for 12 months (control group,
n = 7.988). During the next two years, the primary
efficacy outcome (all-cause mortality or nonfatal
Q-wave myocardial infarction) occurred in 3.81% of
the experimental group compared with 4.37% of the
control group (RR 0.87 with 95% CI from 0.75 to 1.01;
p=0.073), all-cause mortalityin 2.81% and 3.17 % (RR
0.88 with 95% CI from 0.74 to 1.06; p = 0.18), nonfa-
tal Q-wave myocardial infarction in 1.04% and 1.29 %
(RR 0.80 with 95% CI from 0.60 to 1.07; p = 0.14) in
the experimental and control groups, respectively.
The secondary safety outcome (grade 3 or 5 bleed-
ing by the Bleeding Academic Research Consortium
criteria) occurred in 2.04 % versus 2.12 % of cases (RR
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0.97 with 95% CI from 0.78 to 1.20; p = 0.77) in the
experimental and control groups, respectively.

1 month of ticagrelor and aspirin combination, fol-
lowed by ticagrelor monotherapy for 23 months was
not superior to standard antithrombotic therapy in
patients with percutaneous coronary intervention for
coronary artery disease.

Hot Line session IV (august 28, 2018)

The epidemiologic PURE study included the follow-up
of 9.1 years of 138527 participants of the study (aged
35-70 years) from 50 countries, initially without any
cardiovascular diseases. Participants were divided
into five groups based on the quality of their diet. A
PURE Healthy dietary score was developed based on
foods associated with a lower risk of death in previ-
ous studies (fruit, vegetables, nuts, legumes, fish,
dairy products and unprocessed meat). Each diet
had its score based on the consumption quintiles of
these protective components of the diet from 1 for the
lowest quality to 5 for the highest quality food. The
total diet score was defined as the summary of the
consumption of seven components of the protective
nutrition with a minimum score of 7 and a maximum
score of 35. Researchers then compared the risks of
cardiovascular disease and death in those with the
highest quality diet (18 points or more) with the poor-
est quality diet (11 points or less).

The highest quality diet compared with the poorest
quality diet, was associated with significantly lover
risk of mortality (RR 0.75 with 95% CI from 0.68 to
0.83, p-trend in accordance to diet category <0.001)
and tendency to lowering of the cardiovascular events
(RR 0.91 with 95% Cl from 0.81 to 1.02; p-trend in ac-
cordance to diet category = 0.0413).

Multiple factors have a positive impact on popula-
tion’s health in high-income countries and, conse-
quently, high quality diet is more common in these
countries.

The FREED study included patients aged 65 years
and older with hyperuricaemia from >7 to < 9 mg/dl
and >1 cardiovascular risk factor (arterial hyperten-
sion, 2 type diabetes mellitus, glomerular filtration
rate 30-60 ml/min/1.73m? or resent cardiovascular
events. All patients were recommended to change
their lifestyle and were randomized to receive oral
febuxostat 10 mg/day with possible dose increase
to 40 mg (n=533) or allopurinol 100 mg/day (n=537),
if serum uric acid was elevated, which lead to more
significant decrease of average serum uric acid lev-
el in the first group (4.50 mg/dl versus 6.76 mg/dl;

p <0.001). During 36 months of therapy, the primary
endpoint (death, caused by renal or cardiovascular
disease; new or recurrent cerebrovascular event—
ischemic or haemorrhagic stroke or transient isch-
emic attack; new or recurrent non-fatal myocardial
infarction, unstable angina; cardiovascular-related
hospitalization; atherosclerotic disease, that needs
treatment, including aortic aneurism or dissection
or arteriosclerosis obliterans; kidney failure, de-
tected by microalbuminuria or moderate proteinuria,
progression of albuminuria or proteinuria, a twofold
increase of plasma creatinine, development of kid-
ney failure, or kidney death; atrial fibrillation; death
from any other cause) occurred with the frequency of
23.3% in the febuxostat group compared with 28.7%
in the control group (RR 0.75 with 95% CI from 0.59
to 0.95; p = 0.017), kidney failure occurred in 16.2%
compared with 20.5% of cases (RR 0.745 with 95%
Cl from 0.562 to 0.987; p = 0.04), death, cerebrovas-
cular event or non-fatal coronary event in 4.3% com-
pared with 4.9 % of cases (RR 0.861 with 95% CI from
0.492 to 1.506; p = 0.60), respectively.

There was the J-shaped relationship between the
development of clinical outcomes and the plasma
uric acid level, the lowest risk of the primary endpoint
events was observed at the plasma uric acid rate of >
5to < 6 mg/dL. Therefore, more pronounced decrease
in the uric acid level during the febuxostat treatment
compared with allopurinol treatment cannot be con-
sidered as an advantage.

The safety and effectiveness of smaller than 3 mm
in diameter coronary vessels angioplasty with the
balloon, covered by lipophilic medication paclitaxel
was estimated during BASKET-SMALL 2 trial [14].
Patients with prescribed percutaneous coronary
intervention were randomized to angioplasty with
drug-coated balloons (n=382) or second-generation
drug-eluting stents [(n=376). Dual antiplatelet thera-
py was performed in accordance with current guide-
lines. After 12 months the occurrence of primary
endpoint (major adverse cardiac events—death
from cardiac events, nonfatal myocardial infarc-
tion, and target vessel revascularization) occurred
in 7.5% of cases in drug-coated balloons group and
in 7.3% of cases in the versus drug-eluting stents
group (RR 0.97 with 95% CI from 0.58 to 1.64; p =
0.9180). Probable or definite stent thrombosis oc-
curred in 0.8% versus 1.1% of cases (RR 0.73 with
95% Cl from 0.16 to 3.26) and major bleeding oc-
curred in 1.1% versus 2.4% of cases (RR 0.73 with
95% CI from 0.16 to 3.26) in the paclitaxel-coated
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balloons group and drug-eluting stents group, re-
spectively.

The results of the study showed, that the use of
paclitaxel-coated balloons can be the alternative for
second-generation drug-eluting stents in the treat-
ment of blocked arteries with small diameter.

The VERDICT trial estimated the hypothesis on the
help of early (within 12 hours after first symptoms) in-
vasive therapy and revascularization in patients with
non-ST-segment elevation acute coronary syndrome.

Patients with acute coronary syndrome, ischemic
changes on the electrocardiogram and biomarkers
of myocardium necrosis received dual antiplatelet
therapy, fondaparinux, beta-blockers and were ran-
domized to early invasive therapy (n = 1.075) versus
standard invasive therapy hours (n = 1.072]). 32% of
patients did not have coronary artery disease. Over
a median follow-up time of 4.3 years, the primary
endpoint (all-cause death, non-fatal recurrent myo-
cardial infarction and heart failure or refractory myo-
cardial ischemia) occurred in 27.5 % of participants in
the early group and 29.5% in the standard care group
(RR 0.92 with 95% CI from 0.78 to 1.08; p = 0.29).
According to pre-planned subanalysis the reduction
in primary endpoint events occurred in a subgroup of
patients with a GRACE score >140 (RR 0.81 with 95%
Cl from 0.67 to 1.00).

Among patients with non-ST-segment elevation
acute coronary syndrome, early invasive therapy did
not decrease the risk of all-cause death, non-fatal
recurrent myocardial infarction and hospitalization
for heart failure or refractory myocardial ischemia,
however, among high-risk patients with GRACE score
>140 early therapy seems to be reasonable.

Hot Line session V (August 28, 2018)
High-sensitivity troponin measurements allow to use
lower thresholds of this marker for the diagnosis of
myocardial infarction, but it is not known whether it
improves clinical outcomes. The High-STEACS [15]
study included patients presenting to the emergen-
cy department with suspected acute coronary syn-
drome in Scotland. Hospitals were randomized for
early (n=5) and 6 month later high-sensitivity tropo-
nin test (n=5) together with the gender-specific di-
agnostic threshold of 99" percentile (34 ng/l for men
and 16 ng / L for women) in healthy population.
Among a total of 48.282 of observed patients,
10.360 (21%) had troponin | concentration higher
than 99" percentile of diagnostic threshold, identified
with standard or high-sensitivity troponin test. 17 % of

patients were reclassified in the myocardial infarction
group by the results of high-sensitivity test, which
wasn’t diagnosed by standard analysis, and only one-
third of reclassified patients were diagnosed with
myocardial infarction. The primary outcome [(myo-
cardial infarction or cardiovascular death) was reg-
istered in 15 % of reclassified patients on the stage of
test validation and in 12% on the stage of test realiza-
tion within 1 year (adjusted realization chances ratio
against the validation stage 1.10 with 95% CI from
0.75to 1.61; p = 0.620).

Reclassified patients with high-sensitivity troponin
| test after negative results of standard test have the
same possibility of myocardial infarction and cardio-
vascular death during the next year.

Clinically stable patients with infectious endocar-
ditis with aortic and/or mitral valve lesion, caused by
streptococcus, Enterococcus faecalis, Staphylococcus
aureus, or coagulase negative staphylococci, who
underwent intravenous antibiotic therapy for more
than 10 days, took part in the POET trial. Patients
with stable condition (absence of fever, normalization
of C-reactive protein level, absence of an abscess or
other reasons for surgical intervention according to
transesophageal echocardiography) were random-
ized to oral antibiotic therapy (n = 201), in 80% of
cases on outpatient basis, with a median duration of
17 days (interquartile range from 14 to 25) or intrave-
nous antibiotic therapy at the hospital (n = 199) with
median duration of 19 days (interquartile range from
14 to 25). Patients from the group of oral antibiotic
therapy had physical examination every 3-4 days to
assess their condition, determine plasma levels of
medications. During the follow-up pf 6 months, the
primary outcome (all-cause death, unplanned cardi-
ac surgery, embolic events, or relapse of bacteraemia
with the primary pathogen) occurred in 9.0% of the
oral administration group compared with 12.1% of
the intravenous administration group (p = 0.40; satis-
fying the «not worse» criterion).

Switching to oral antibiotic therapy in stable pa-
tients with infective endocarditis can significantly re-
duce the duration of hospital stay and reduce the risk
of new nosocomial infection. To reproduce the results
of the POET study in practice, strict adherence of pa-
tient selection criteria and monitoring is required.

The slowing of aortic dilation in patients with
Marfan syndrome is the important target during be-
ta-blockers, angiotensin-converting enzyme inhibi-
tors and angiotensin Il receptor blockers treatment.
Patients aged from 6 to 40 years, who underwent be-
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ta-blockers treatment in case of good tolerance [more
than half of the patients), took part in the AIMS study.
Patients were randomized to 150-300 mg of irbesar-
tan once daily depending on body weight (n=104) or
placebo (n=88].

Aortic diameter was assessed using transthoracic
echocardiography at baseline and at yearly inter-
vals for up to 5 years. While aortas in both groups
continued to enlarge, researchers noted the rate of
dilatation was slower in the irbesartan group com-
pared with the placebo group (0.53 mm versus 0.74
mm per year, respectively; p = 0.030). The rate of
adverse events, including the need for cardiac sur-
gery to replace the aortic root was similar across the
two groups. Irbesartan is well-tolerated by children,
which makes it possible to use this medication for po-
tentially delaying the need for elective surgery.

The next Congress of the European Society of
Cardiology will be held on August 31st-September 4
2019 in Paris (France).

Conflict of Interest: None declared.
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In 2018 the European Journal of Heart Failure published the new statement on chronic heart failure (CHF) in
patients with diabetes mellitus (DM). It contained the data of major clinical trials on CHF prevalence, CHF clinical
features and complications, pathophysiological aspects of myocardial dysfunction, CHF treatment in patients with
DM, safety and possibility of use of hypoglycemic agents in patients with CHF and DM. The current article presents
the comments of the Russian experts on principal positions of this new statement.
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In 2018 the European Journal of Heart Failure
published the new statement on chronic heart fail-
ure (CHF) in patients with diabetes mellitus (DM).
The document was prepared by the group of inter-
national experts (Petar M. Seferovirc, Mark C. Petrie,
Gerasimos S. Filippatos et al., 35 experts in gen-
eral, including an expert from Russia— professor
U.M. Lopatin] [1].

The statement included data of large investigations on
the CHF prevalence in patients with diabetes mellitus,
CHF clinical features and complications, pathophysiolog-
ical aspects of myocardial dysfunction, CHF treatment in
patients with DM, safety and possibility of use of hypogly-
cemic agents in patients with CHF and DM.

The comments of the Russian experts on principal
positions of this new statement are presented below.

Chromic heart failure prevalence in
patients with diabetes mellitus

DM and CHF are serious chronic diseases, which sig-
nificantly affect the prognosis and life expectancy of
the patients. Death, caused by cardiovascular events,
is significantly more common in patients with CHF
and DM with normal or decreased ejection fraction,
compared with patents only with CHF. At the same
time, CHF is an independent predictor of fatal and
non-fatal complications in patients with type 2 diabe-
tes mellitus (T2DM). The main causes of heart failure
in patients with DM are not only coronary artery dis-
ease (CAD) and arterial hypertension (AH), but also
diabetic cardiomyopathy, which plays significant role
in its development [2].

It is known, that T2DM represents about 90-95% of
diabetes mellitus cases. The frequency of T2DM has
significantly increased during the past years. Its preva-
lence raised from 4,7 % in 1980 to 8,5% in 2014 among
people of working age. Average prevalence is about
11,8% (4,7-13,3 %) worldwide nowadays [3].

There are few studies on CHF prevalence in patients
with DM. According to different data, its prevalence is
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about 12% and it increases with age approximately to
19% [4-7]. DM is 2-4 times more prevalent (from 24 %
and higher] in patients with CHF, depending on their
region, compared with patients without CHF. According
to registries of hospitalized patients with CHF in North
America and Europe, the prevalence of DM is 40-45%.
According to Swedish CHF registry (68% patients ad-
mitted to hospital and 32% outpatient ones), DM was
diagnosed in 30% of cases, whereas in patients with-
out CHF, its prevalence was 19 %.

According to Kaiser Permanente study, the inci-
dence of DM was significantly higher in patients with
HF than without it (13.6 cases of 1000 patients versus
9.2 cases of 1000 patients) over a 5-year follow-up.
CHF is the most common CVD in patients with DM in
general, compared with myocardial infarction or
stroke [8]. According to perspective UKPDS 35 trial,
which included newly diagnosed diabetic patients, HF
incidence steeply increased with the severity of hy-
perglycemia (ranging from 2.3 to 11.9/1000 person-
years for patients with glycated hemoglobin (HbA1c]
< 6% and HbA1c >10%, respectively [9].

The results of the ARIC study showed, that CHF
frequency was higher on the stage of early carbohy-
drate metabolism disturbances (prediabetes] com-
pared with patients with normoglycemia [10].

Obviously, CHF is one of the most frequent macro-
vascular complication of diabetes. On the other hand,
the frequency of carbohydrate metabolism distur-
bances, including newly diagnosed diabetes, is also
very high in patients with CHF. Age and blood glucose
levels are important in the development of morbidity
and complications.

Type 2 diabetes mellitus and chronic

heart failure: clinical presentation and
cardiovascular prognosis

The key point in the management and treatment
strategy of CHF patients is the identification of the
causes of its development. The estimation of the dia-
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stolic/ systolic left ventricular dysfunction severity is
clinically and prognostically significant [10]. Patients
with decreased (low) left ventricular ejection frac-
tion (HFrEF), usually have severe diseases, associ-
ated with atherosclerosis, and coronary artery bypass
grafting has the same benefit for cardiovascular mor-
tality reduction in patients with or without DM [11].

The diagnosis and treatment of acute and chronic
HF working group of European Society of Cardiology
(ESC) in 2016 identified the new group of patients
with CHF and LV ejection fraction between 40-49 %,
named «HF with preserved EF (HFpEF)». The number
of patients is increasing in both groups, mostly due to
patients with DM without CAD, who has non-ischemic
etiology of cardiovascular system lesion: cardiovas-
cular autonomic neuropathy, specific cardiomyocyte
damage due to glucose toxicity and oxidative stress,
interstitial fibrosis, reduction of coronary reserve due
to microangiopathy [12]. That's why the concept of
early preventive strategy is very important in patients
with DM.

Interestingly, some clinical studies have shown
significantly higher risk of diabetes development in
patients with CHF, which seems to be associated with
insulin sensitivity disturbances: more pronounced in-
sulin resistance leads to more severe CHF manifesta-
tion.

In the massive CHARM program 8% of patients
with CHF developed DM over 3 years of follow-up.
However, more severe circulatory insufficiency lead
to higher possibility of diabetes development [13].

Patients with DM have more severe manifestation
of CHF, despite similar parameters of heart’s pump-
ing function, compared with patients without DM. They
have more chances of death, caused by cardiovascular
events with ischemic and non-ischemic etiology [14].
Carbohydrate metabolism decompensation, estimated
by HbA1c, also has negative impact on cardiovascular
prognosis in patients with CHF and DM.

Observational studies demonstrate, that about
30% of patients aged over 60 years, have asymptom-
atic CHF manifestation (22,9% and 4,8 % of patients
with HFpEF and HFrEF, respectively). On the other
hand, undiagnosed cases of DM and prediabetes have
the same prevalence in the population with CHF [10,
151.

In the PARADIGM-HF trial, 13% of patients with
CHF had undiagnosed DM and 25% had pre-diabetes
[16]. In the CHARM study undiagnosed DM had the
same frequency in patients with preserved and de-
creased left ventricular ejection fraction [17].

There is no doubt, that combination of DM and CHF
is a severe comorbid state, and each of its compo-
nents is associated with an extremely high cardiovas-
cular risk. These patients require early diagnosis of
both carbohydrate metabolism disturbances and pre-
clinical manifestation of CHF.

Pathophysiological aspects of myocardial
dysfunction in patients with type 2 diabetes
mellitus
The combination of T2DM with CAD and AH can lead
to CHF development. It is suggested that pathological
processes during DM can directly affect heart struc-
ture and function [18]. The main factors that cause
myocardium dysfunction in patients with DM are in-
sulin resistance and high level of insulin [19]. Their
adverse effects are associated with deposition of
glycation end products, lipotoxicity and microvascu-
lar rarefication [18]. Insulin resistance increases the
amount of free fatty acids [20, 21]. The capture of free
fatty acids by cardiomyocytes in the amount exceed-
ing the beta-oxidation potential, leads to triglyceride
accumulation in the myocardium, which can be mani-
fested by steatosis, which, in turn, can lead to dia-
stolic dysfunction [22]. Insulin resistance is the factor
of left ventricular hypertrophy development [23].
Hyperglycemia also affects cardiovascular sys-
tem by disrupting cardiomyocytes and mitochondria
function and activating protein kinase C [24, 25]. In
addition, hyperglycemia leads to reactive oxygen spe-
cies activation, deposition of glycation end products
in both endothelium and smooth muscle cells, which
leads to concentric myocardial remodeling and an in-
crease in left ventricular diastolic stiffness [25].

Phenotypes of chronic heart failure in
patients with diabetes mellitus

Diastolic dysfunction occurs in 75 % of patients with
T2DM, and usually develops on early stages of the
disease [26, 27], and the severity of diastolic dys-
function correlates with carbohydrate metabolism
dysregulation, CHF prevalence and cardiovascular
mortality. About half of the patients with T2DM have
HFpEF. The main cause of HFrEF development in
patients with T2DM is accompanying CAD, the like-
lihood of which increases in patients with T2DM.
HFpEF usually occurs on the early stages of T2DM,
whereas HFrEF occurs during more severe T2DM,
which means that the severity of hyperglycemia is
important for the development of left ventricular
dysfunction.
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Diabetic cardiomyopathy

In 1954, Lundbaek was the first to propose the ex-
istence of a specific diabetic heart muscle disease
without involvement of CAD or AH [28]. Two decades
later, Rubler et al. [29] described diabetic-related
post-mortem findings in patients with DM and HFrEF
with normal epicardial coronary arteries and without
AH or/and cardiac valves lesions. It is remarkable,
that there is no definition of diabetic cardiomyopathy,
which makes studies of epidemiology, pathophysiol-
ogy and clinical course of the disease challenging.
The most commonly accepted definition refers to a
myocardial dysfunction which occurs in the absence
of all other CV disease.

Treatment of heart failure in patients with
type 2 diabetes mellitus
According to the results of subanalyses during con-
trolled randomized studies, standard pharmacologi-
cal therapy of CHF by angiotensin-converting enzyme
inhibitors [30], angiotensin Il receptor blockers [31],
beta-blockers [32], mineralocorticoid receptor antago-
nists [33], sacubitril / valsartan [34], nitrates and hy-
dralazine [35], ivabradine [36] were similarly effective
whether or not patients had DM. Accurate monitoring
of blood potassium level is required during angioten-
sin-converting enzyme inhibitors, angiotensin Il recep-
tor blockers, and mineralocorticoid receptor antago-
nists treatment due to frequent renal lesions in pa-
tients with Beta-blockers can mask the manifestations
of developing hypoglycemia (tachycardia, tremor).

Implantation of cardioverter-defibrillators [37] and
cardiac resynchronization therapy [38] were similarly
effective whether or not patients had T2DM. The fre-
quency of infectious and other complications, con-
nected with implanted devices, did not depend on the
presence of T2DM.

Coronary artery bypass grafting had similar effect
on mortality independently on presence of T2DM [39].

The mortality of patients with T2DM after cardiac
transplantation was significantly higher due to renal
dysfunction, arteries lesions development and infec-
tious complications during immunosuppressive ther-
apy with corticosteroids [40].

Type 2 antidiabetic drugs and the risk of
heart failure

The investigations over the past years revealed dif-
ferent effects of several hypoglycemic drugs on the
most frequent cardiovascular diseases and its com-
plications, including CHF. The importance of this cir-

cumstance was emphasized by the decision of FDA in
2008 on the increase of requirements for hypoglyce-
mic drugs registration, which should not only reduce
the level of glycemia, but also have cardiovascular
safety profile [41]. However, in modern diabetology,
the principles of hypoglycemic drugs use were not
clearly formulated, taking into account their impact
on the risk of HF development and progression, until
recently.

The new position statement of HF Association of
the ESC 2018 for patients with CHF and T2DM was a
big step forward, which represented the division of
the entire arsenal of hypoglycemic drugs, depending
on their impact on the risk of CHF development, into
four groups for first time.

Drugs that are now known to increase the risk
for CHF are hypoglycemic drugs from the group of
thiazolidinediones (rosiglitazone, pioglitazone) and a
iDPP-4, saxagliptin [43], which increased the rate of
CHF hospitalizations in patients with T2DM. Patients
at greatest risk were those with a history of CHF, an
estimated glomerular filtration rate <60 mL/min, or
elevated baseline levels of NT-proBNP, which is a
HF marker. On that basis, pioglitazone, rosiglitazone
and saxagliptin are contraindicated in patients with
T2DM and CHF or at high risk of CHF. At the same
time, another drug from iDPP-4 group, sitagliptin,
did not have any negative effect on the course of CHF
and can be used among this category of patients [44].
Although the increase of the CHF progression risk
during alogliptin treatment in patients with T2DM af-
ter recent acute coronary syndrome was unreli-
able [45], iDPP-4 is contraindicated in patients with
T2DM and Il -1V functional classes of CHF.

Insulin, which causes sodium and water retention
and sulphonylurea derivatives as insulin secreta-
gogues are hypoglycemic drugs that might increase
the risk of CHF. These drugs can be used only after
metformin or other drugs with positive effect on pa-
tient’s prognosis treatment in patients with CHF.

It has been proposed, that metformin might be
safe and efficacious in patients with T2DM and CHF.
Previous concerns that metformin may cause meta-
bolic acidosis are no longer justified, and it could be
recommended as first-line treatment for patients
with T2DM and CHF who have preserved or moder-
ately reduced renal function (i.e. eGFR >30 mL/min)
[10]. Glucagon-like peptide 1 receptor agonists, for
example liraglutide, exenatide, lixisenatide, sema-
glutide, are also the drugs with neutral effect on the
risk of HF hospitalization [46].
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A significant breakthrough in contemporary dia-
betology was the identification of the hypoglycemic
drugs, that lower the risk of CHF progression — so-
dium-glucose co-transporter type 2 (SGLT2) in-
hibitors (iSGC2). The use of empagliflozin (EMPA-
REG OUTCOME trial, n=7020) [47] and canagliflozin
(CANVAS trial, n=10143) [48] was associated with sig-
nificant lower risk of CHF hospitalizations (35% and
33 %, respectively).

Considering the numerous mechanisms of the car-
diac- and nephroprotective effects of iSGC2, it is as-
sumed, that the drugs of this group may be effective
for the treatment of CHF in patients without T2DM.
In order to confirm this hypothesis, large random-
ized placebo-controlled studies of the empagliflozin
effect on the CVD associated mortality and CHF hos-
pitalizations in patients with HFrEF were initiated in
2017 (EMPEROR-Reduced, NCT03057977) and with
HFpEF (EMPEROR-Preserved, NCT03057951) and of
dapagliflozin efficacy in patients with HFrEF (Dapa-
HF, NCT03036124).

According to the results of these studies, it can be
decided to expand the indications for the use of drugs
from iSGC2 group by including the patients without
carbohydrate metabolism disturbances.

Conclusion

Consequently, T2DM and CHF are very common. The
causes of HF in T2DM are numerous, but CAD and AH
are likely the most important contributors to concur-
rent T2DM and HF, whereas a direct effect of T2DM on
the myocardium (diabetic cardiomyopathy) might also
play a role. Data from registers and prospective stud-
ies indicate that regardless of the etiology and phe-
notypes, the risk of complications development in
patients with T2DM and CHF is high. Some new an-
tidiabetic drugs have a neutral or beneficial effect in
reducing CHF hospitalizations in patients with DM.

Conflict of Interest: None declared.
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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 creat-
ing a layout] graphics, diagrams and drawings are re-
quired 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 — NISO), adopted
by the National Library of Medicine (NLM) for data-
bases (Library’s MEDLINE/PubMed database) NLM:
http://www.nlm.nih.gov/citingmedicine  Oh?  The
names of periodicals may be abbreviated. Usually this
form of writing is accepted by the publisher; it can be
found on the website of the publisher, or in the list of
abbreviations Index Medicus.

Mandatory all articles 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 patient
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with chronic heart failure and complete left bun-
dle branch block. Russ J Cardiol. 2011;6:4-8. (In
Russ.) bapt B.4., Jlapuna B.H., Bpoackuin 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. (In Russ.) Wnaxto E.B., KoHpaaun
A.0., UblpnnH B.A. BeretatuBHaa HepBHas cucTema
n apTepuanbHaa runepteH3us. Cl16.: MepnuunHckoe
nspatenscTteo; 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. (In Russ.] OwuarHocTuka
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 com-
ments 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).
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