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Editor’'s Welcome

Dear Colleagues!

The seventh issue of the International Journal of Heart and Vascular Diseases presented
an editorial, review articles and original articles, and the results of two major congresses.

The editorial is devoted to studying the benefits and risks of the long-term combined mul-
ticomponent antithrombotic therapy in patients with coronary artery disease. Meta-analysis
of large studies demonstrated that three-component antithrombotic therapy did not reduce
overall mortality and the risk of bleeding increased. Individual choice of the drug, based on an
assessment of the extent of its effect on platelet aggregation, can be one of the solutions for
this problem.

Section ‘Review articles’ presented the data on efficacy and the prospects for biventricular
pacing. Another article is devoted to the benefits of informative and communicative technolo-
gies (ICT) for personalized therapy. According to the authors, such an approach can increase
the compliance of therapy and patient’s satisfaction with quality of medical care.

Section ‘Original articles’ shows the results of three clinical studies. In particular, the hos-
pital course features of myocardial infarction in patients with diabetes. There is the work,
dedicated to the comparative evaluation of the effectiveness of radiofrequency ablation of
pulmonary veins in patients with persistent atrial fibrillation, performed in the course of coro-
nary artery bypass grafting, depending on the glomerular filtration rate of the kidneys. A re-
searcher from Azerbaijan demonstrated features of structural-morphometric parameters of
the left ventricle in women with chronic heart failure.

The magazine also presents the resume of the European Congress of Cardiology with brief
results of international research and the report of the Russian National Congress of Cardiolo-
gists.

| invite everyone to cooperate with the magazine; we are waiting to hear from you origi-
nal articles, literature reviews, discussions, opinions on the issues and recommendations for
treatment and prevention.

R.G. Oganov
Chief Editor,
President of the Foundation ‘Kardioprogress’
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Resume

Meta-analysis of the results, obtained in the long-term controlled studies, showed that treatment with aspirin or
clopidogrel compared with placebo reduces significantly the risk of overall mortality, non-fatal myocardial infarc-
tion, stroke and vascular death by 25 %. Combinatory therapy of aspirin and clopidogrel for patients with acute
myocardial infarction did not affect overall mortality, and only the frequency of the combined endpoint decreased
by 20% [p < 0.001) [non-fatal myocardial infarction, stroke, revascularization of the heart and cardiovascular
death). Attempts to evaluate in numerous studies the possibility of increasing the effectiveness of long-term anti-
thrombotic therapy in patients after acute coronary syndrome, by increasing the dose of antiaggregant or simply
uncontrolled increase in the number of antithrombotic drugs — two antiaggregants in combination with one of the
new oral anticoagulants, — showed no significant improvement in the treatment results. Because the frequency
of the primary endpoint — overall mortality — did not change. Some reduction in the combined endpoint — a sec-
ondary point on its value — accompanied by a significant increase in the risk of bleeding, which is associated with
an increased risk of death. The same results were obtained in the study PEGASUS [Prevention of Cardiovascular
Events in Patients with Prior Heart Attack Using Ticagrelor Compared to Placebo on a Background of Aspirin] in
patients with documented chronic coronary heart disease (CHD) [myocardial infarction). The finding data suggests
that the uncontrolled increase in the dose of drugs and combinations thereof has no effect on overall mortality.
One of the new trends in finding a solution to increase the therapy efficacy, without increasing the risk of bleeding,
may be an individual choice of the drug, based on an assessment of the extent of its effect on platelet aggrega-
tion. Today, many studies have shown an interconnection between high residual platelet reactivity and mortality of
patients with CHD. Based on these data, there have been proposed target levels of the platelet reactivity reducing
by therapy with aspirin and clopidogrel, which allow the selection of an effective drug for each patient. This article
devoted to the study of this issue.
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In studies for the prevention of the atherothrom-
botic etiology diseases, despite the increase of gas-
trointestinal bleeding in 1-2 times, the presence of
benefits of aspirin therapy is proven, which is demon-
strated by a significant reduction in overall mortality
[1]. The latest index makes it possible to assess the
effectiveness of drug therapy or other interventions
adequately. All other endpoints are of secondary im-
portance for the patient, especially the so-called
combined endpoints.

In addition to aspirin in low doses, up to 100 mg/day,
another group of antiaggregants is also used for the
prevention of these diseases — inhibitors of R2U12
platelet receptors (clopidogrel, tikagrelol, prasug-
rel). The results of the data meta-analysis from long-
term controlled studies, compared with placebo,
have shown that treatment with aspirin or clopidogrel
reduces the risk of overall mortality, cardiovascular
death and the risk of non-fatal myocardial infarction,
stroke by 25%. When analyzed separately, the great-
est risk reduction was observed against myocardial
infarction — 1/3, stroke — 1/4, and death — only 1/6
[2]. A moderate reduction in the risk of diseases,
which caused by atherothrombosis, is associated in
particular with the presence of high residual plate-
let reactivity in many patients during antiplatelet
therapy. To improve its effectiveness, attempts were
made to use higher doses of aspirin and clopidogrel
(up to 1500 mg and 150 mg respectively). The results
showed that during prolonged antiplatelet therapy,
higher doses only increase the risk of bleeding. In or-
der to improve the efficiency of antiplatelet therapy,
a combination of two antiplatelet agents is used, as
well as attempts to accede one of the new oral anti-
coagulants to them.

A positive result of the first study, using the com-
bination of aspirin and clopidogrel in patients with
acute myocardial infarction, was defined only by
evaluating the combined endpoint, which included
nonfatal myocardial infarction, stroke, revascular-
ization of the heart and cardiovascular death, the
frequency of which turned out to be 20% lower (p
<0.001) [3]. Later on, there have been many stud-
ies, which included patients with acute coronary
syndrome (ACS), patients with implanted stents in
the coronary arteries, for which a double or multi-
component antithrombotic therapy was carried out,
the results of which were evaluated using meta-
analysis. As the main criterion of benefit, the inde-
pendent authors used indicator of overall mortality.
Other indicators — secondary for the patient com-

bined points, on which there were based the find-
ings of the authors who conducted the study, were
compared with the risk of serious complications,
particularly the risk of major bleeding that required
to fill the loss of blood, or have caused death or dis-
ability of the patient. In one of the first meta-analyz-
es of data, obtained from > 35 thousand patients [4],
there was no difference in overall mortality (p = 0.6)
with a group of patients, who received a single anti-
platelet (aspirin or clopidogrel). However, there was
a significant (by 1.5-3 times) increase in the num-
ber of major bleeding (p <0.001) and a small (only by
9 %) reduction in the number of large cardiovascular
events — myocardial infarction, stroke. In another
meta-analysis [5], obtained in the treatment of ACS
patients (n = 31 286) using dual antiplatelet therapy
in combination with one of the new oral anticoagu-
lants (antagonists of Xa factor, inhibitor of thrombin
receptors), reduction in total mortality were also ab-
sent. The benefits of moderate decrease in risk of
stent thrombosis is not higher than the risk of major
bleeding. The number of major bleeding increased
high significantly (p <0.001) in the triple antiplatelet
therapy compared to the control group.

The results of the meta-analysis were confirmed
in another meta-analysis [6], which included data ob-
tained at 25 643 patients with ACS on a three compo-
nent antithrombotic therapy — a combination of two
antiplatelet agents and one antagonist of factor Xa or
inhibitor of thrombin receptors, in comparison with
the results of treatment with two antiaggregants.
Triple antithrombotic therapy, compared with stan-
dard dual antiplatelet therapy, had no effect on over-
all mortality (p = 0.86), although the frequency of re-
infarction decreased slightly (p = 0.02). However, the
number of major bleeding increased dramatically, in
3 times, particularly intracranial (p <0.001). This indi-
cates that the damage from the triple antithrombotic
therapy outweigh the benefits.

We analyzed data collected from 30,866 patients
with ACS, for whom to a dual antiplatelet therapy we
joined one of the new oral anticoagulants (apixaban,
rivaroxaban, direksaban, dabigatran), but only after
7-14 days from the onset of disease. In all studies,
such therapy was accompanied by some reduction in
the incidence only of the combined endpoint, but in-
creased risk of major bleeding significantly (in 2 or
more times) [7].

Thus, the attempts to increase the effectiveness
of long-term antithrombotic therapy in patients with
ACS, by increasing the dose of antiplatelet or simply
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uncontrolled increase in the number of antithrom-
botic drugs, have not provided significant improve-
ment in the results of treatment, and in particular
the frequency of the primary endpoint — overall
mortality. Some reduction in the combined end-
point (secondary point of its value) was accompa-
nied by a significant increase in the risk of bleed-
ing. Therefore, the results of the data meta-analysis,
which was carried out by independent experts, point
on the expediency of finding other ways to improve
the long-term treatment of patients with different
forms of coronary heart disease (CHD) with the help
of antithrombotic drugs.

One of possible options in finding a solution to in-
crease the therapy efficacy without increasing the
risk of bleeding may be an individual choice of the
drug, based on the extent assessment of its effect on
platelet aggregation, particularly among patients with
CHD who are in stable condition, including endured
ACS. Today, many studies have shown an interconnec-
tion between high residual platelet reactivity (RPR], on
the therapy, and mortality of patients with CHD [8-10].
Based on these data, target levels of reducing a plate-
let reactivity have been proposed, while on therapy
with aspirin, clopidogrel [11]. Comparative evaluation
of information content of methods for determining the
aggregation platelet reactivity [12] showed that among
the 5 studied methods only 3 methods are optical ag-
gregometry; VerifyNow, Platelet works provided an
opportunity to identify patients with high risk of end-
points. When using optical aggregometry, effective
decrease of platelet reactivity level was suggested
as < 46%, and when using the VerifyNow — less than
208 units. Platelet aggregation during the treatment,
which was higher than mentioned parameters, is de-
fined as the high RPR, which indicates a lack of effec-
tiveness of the antiplatelet. The incidence of high RPR
in the data analysis, obtained in many studies including
> 12 thousand patients under the supervision, differed
sharply — from 6% to 79 %.

Therefore to assess the possibility of individual
choice of the drug, in this study, platelet aggrega-
tion reactivity was evaluated in the same patients
on different preparations, with a help of laser opti-
cal aggregometry and determining the content of the
thromboxane B2 in urine [13]. Reduction of metabolite
of thromboxane A2 in urine, when determining anti-
aggregation activity of aspirin, indicates an inhibition
of the synthesis of endogenous inducer of platelet ag-
gregation in patient’s blood, which further confirmed
the results obtained by optical aggregometry.

To assess the reproducibility of results obtained
using both methods, for patients in a control pe-
riod, platelet aggregation was determined twice at
an interval of 1 week, without altering the therapy.
The differences in these indicators were inaccurate,
that allowed to consider the used methods as useful
for assessing the results of therapy during dynamic
monitoring of patients. Comparative evaluation of two
dosage forms of aspirin (resorbable in the mouth and
absorbed in the intestine) demonstrated greater ef-
ficacy of the drug, resorbable in the mouth. The dif-
ference of obtained data is probably explained due
to less influence on platelet aggregation by aspirin
metabolites, which formed during the first passage
of blood through the liver after its absorption in the
intestine; which was manifested especially clearly in
determining the concentration of thromboxane B2
in the urine. Comparative evaluation of antiplatelet
activity of trombo ASS and clopidogrel showed that
the enteric form of aspirin affects the platelet ag-
gregation less. The target level of its reduction was
achieved during taking trombo ASS only for 28 % of
patients, while on therapy with clopidogrel — for 63%
of patients. Average value of RPR, in this group of
patients, was also significantly reduced by treatment
with clopidogrel (43 %) compared with aspirin (56 %).
The presence of high RPR on the aspirin therapy indi-
cates that its enteric form is not sufficiently effective
for the majority of patients (72%]). For many of these
patients, clopidogrel therapy provide a reducing of
platelet aggregation reactivity to the target level.
Among all patients only for 12% of them on clopido-
grel and aspirin therapy, the achieving of the target
RPR level was not indicated, i.e. there was a resis-
tance to the action of studied antiplatelet.

In March 2015, the results of study PEGASUS-TIMI
54 were published (Prevention of Cardiovascular
Events in Patients With Prior Heart Attack Using
Ticagrelor Compared to Placebo on a Background of
Aspirin], in which 21,162 patients were taken under
the supervision, taking an aspirin in 1-3 years after
suffering myocardial infarction [14].

All patients were divided into 3 groups: a) in the
first group tikagrelol was attached to aspirin therapy
at a dose of 90 mg 2 times a day; b) in the second
group — tikagrelol was 60 mg also 2 times a day; c]
in the third group patients received a placebo with
aspirin. The median duration of observation was 33
months. The results of therapy: all-cause mortality
on tikagrelol therapy did not differ from mortality in
group on placebo therapy (in combination with aspi-
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rin). In the first group 326 patients died (5.15%], in the
second group — 289 patients died (4.69 %), in the third
group — also 326 patients died (15.16 %), differences
are unreliable (p = 0.14). Similar with studies involving
patients with ACS, in this study, a decrease in the risk
of combined endpoint was also noted: cardiovascular
death, myocardial infarction and stroke. The absence
of reducing overall mortality on the tikagrelol thera-
py, with decreasing cardiovascular mortality, is prob-
ably due to available significant increase (at > 2 times)
in the number of major bleeding on dual antiplatelet
therapy. It is known that among the survivors with
this complication, mortality increases significantly.

Thus, the high RPR is recorded in 72% and 37 %
of patients with chronic CHD, on monotherapy with
the enteric aspirin form or clopidogrel respectively.
The oral form (absorption in the mouth) of normal
aspirin is favorably than enteric form, taking into ac-
count not only its pharmacy-economic evaluation.
Disaggregation activity of clopidogrel is significantly
higher than the aspirin enteric form activity. Patients,
in whom aspirin or clopidogrel monotherapy does
not provide reducing RPR to the target level, had
resistance to the antiplatelet action. Therefore, for
these patients prolonged antiplatelet therapy may
be carried out using new oral anticoagulants, in par-
ticular by means of rivaroxaban. This recommenda-
tion is based on data, obtained in the study ATLAS-2
TIMI 51 (Acute Coronary Syndrome Thrombolysis in
Myocardial Infarction) [15], in which the efficacy and
safety of double and triple antithrombotic therapy
were also compared in patients with ACS (n = 15 526).

To the standard therapy with aspirin and clopido-
grel, 2.5 mg of rivaroxaban or 5 mg of placebo was
added 2 times a day. The incidence of the combined
endpoint decreased on triple antithrombotic therapy.
However, overall mortality decreased at the expense
of cardiovascular only on rivaroxaban therapy at a
dose 2.5 mg — 2.9 % and 4.5 % respectively (p = 0.002).
At the same time, the incidence of major bleeding in-
creased > 3 times, including intracranial bleeding,
especially at a dose 5 mg of rivaroxaban (p <0.001).
The reduction of overall mortality in patients, who
were on the rivaroxaban therapy at a small dose, may
be a justification for the use of this dose for patients
with resistance to antiplatelet action; which of course
requires a confirmation in additional studies.

Efficacy and safety of the long-term combined
multicomponent antithrombotic therapy are not so
obvious for all patients without the current control;

because it is useful in some patients, and it harms in
approximately the same number of patients.

Conflict of interest: The author states the absence
of potential conflict of interest, requiring a disclosure
in this article.
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Summary

Biventricular pacing has become an accepted therapeutic modality for medically refractory congestive heart fail-
ure (CHF). This new pacing strategy also known as cardiac resynchronization therapy [CRT) synchronizes ventric-
ular contraction, which consequently results in improved pumping efficiency, enhanced left ventricular (LV] filling,
and reduction in the severity of the mitral regurgitation. Biventricular pacing has substantially altered the natural
course of ventricular failure, exerting its physiological impact through favorable ventricular remodeling, with a
reduction in LV volumes and improvement in ejection fraction (EF). Despite this success of CRT and the recent ex-
pansion of its role in the treatment of patients with CHF, there remain many inherent limitations to the technology
and its delivery. A significant minority of patients (about 30 %] continue to remain non-responsive to this pacing
strategy. This review will highlight biventricular pacing in its present form, will elaborate on strategies to enhance
response to CRT, and outline future trends and synergies towards maximizing the potential benefit of CRT.

Key words
Heart failure, cardiac resynchronization therapy

Introduction

Biventricular pacing has become an accepted thera-
peutic modality for patients with medically refractory
congestive heart failure (CHF). This new strategy of
stimulation also known as intimate resynchronization
therapy (CRT), synchronizes ventricular contraction

which consistently results in improvement of pumping
efficiency, to filling left ventricular (LV) and to reduc-
tion of a degree of mitral regurgitation. Biventricular
stimulation has essentially changed natural course of
ventricular failure, showing the physiological influence
by means of favorable ventricular remodeling, with

* Corresponding author. Tel: 998915529840. E-mail: amirkulov_rahim@mail.ru
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reduction of volumes of LV and improvement in ejec-
tion fraction (®B) [1]. This in turn, results in long-term
clinical improvement, such as to the improved quality
of a life, reduction of quantity of hospitalization con-
cerning the improvement of heart failure (HF) and to
reduction of total mortality [2, 3]. Standard indications
for biventricular pacing which originally included pa-
tients with severe HF and signs of systolic dysfunction
(EF <35%), with violations of intraventricular conduc-
tion and symptoms of HF (lll and IV functional classes
(EF) EF according NYHA classification], now tends to
expansions for inclusion of patients with moderate
symptoms of EF — | and Il EF according NYHA) [4, 5].

Despite of success of CRT and expansion of its role
in treatment of patients with CHF, there are many in-
herent restrictions of use of this technology still. A
significant number of patients (~ 30%) continue to
remain “non-responders” to such strategy of stimu-
lation [1, 2, 6]. The present review will open to clini-
cal physicians biventricular stimulation in its current
form, will specify the strategy of increase in response
on CRT, and will depict in general the future tenden-
cies and joint actions of doctors to increase in poten-
tial benefit from CRT.

Physiology of CRT
Electric sequence of heart activation and CRT.

Electric sequence of heart activation is the impor-
tant, determining factor of the coordinated cardiac
contraction and relaxation and full cardiac function.
Frustration in electric activation of heart, such as left
bundle branch block Gis (LBBBG]) in most cases can
cause the asynchronous and detained reduction of
lateral wall of LV, thus, reducing mechanical energy
efficiency of the heart resulting in HF.

It is important to note, that intraventricular con-
duction disorders may lead directly to HF or can
again exist as an integral part of the process of car-
diac remodeling which complicate coincidence of
severe cardiomyopathies. Ventricular Remodeling
by HF is progressing process, which includes the
degenerate and irreversible changes occur in the
tissue, cellular and subcellular levels [7]. The de-
scribed changes include: cardiomyocyte hypertro-
phy, regional changes in protein expression, ne-
crosis, inflammation, fibrotic lesion of the conduc-
tion system of the ventricles, as a result is broken
formation and dissemination of the pulse [8, 9].
Besides disturbances in the conduction system and
the degree of asynchrony can be result of significant
influence on a myocardium, because of presence of

Fig. 1. United image (computed tomography + fluoroscopy).

Note: The figure shows the calculated integrated image of the
heart, tomography plus fluoroscopy. Coronary sinus (CS), left
ventricle (LV], right atrium (RA); right ventricular electrode (RV
lead), left ventricular electrode (LV lead). Truong, et al. [36].

scarring, fibrosis, and an ischemia, which aggravate
the nature of intraventricular conduction.

During the CRT, the stimulation of the right ven-
tricle (RV) and left ventricular (LV] (figure 1), produce
two wave front ventricularthat which begin in LV and
RV, raising its side, and heading in opposite direc-
tions toward each other. Advantage of CRT is in effec-
tive merger of the two wave fronts of depolarization;
synchronizing walls of LV. Full synchronous electric
activation of LV can be achieved further by change of
time of distribution of stimulating pulses on atrioven-
tricular and interventricular conduction system of the
heart parts [10, 11].

Mechanical dyssynchrony

Inexactness of QRS complex, which has been writ-
ten down with the help of surface ECG to predict the
answer on CRT, due to the complexity and the differ-
ent levels of electrical and mechanical dyssynchrony
in heart damage. Dyssynchrony can exist at various
levels, and can be atrial, atrioventricular, interven-
tricular, intraventricular, and intramural (figure 2)
[10]. The majority of researches have emphasized the
importance of intraventricular dyssynchrony, as a pri-
mary factor promoting progressing of HF, and as pre-
dictor of response on CRT. Echocardiographic (ECG)
research methods have filled | this gap of knowledge
by better understanding of the anatomical and func-
tional aspects of cardiac pathology substrate of HF.
M — mode, two-dimensional ECG, three-dimensional
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« 3 Sinus node

Fig. 2. Levels of mechanical dyssynchrony.

Note: The figure shows the levels of dyssynchrony in heart:
(A) interatrial, (B) atrioventricular, (C) interventricular, (D)
intraventricular and (E) intramural.

ECG and Tissue Doppler Visualization (TDV) provide
the best understanding of a level of an initial param-
eter of dyssynchrony, sharp responses and symptoms
favorable remodeling in response to CRT.

TDV facilitates measurement of dyssynchrony, es-
timating a direction and travel speed wall infarction
in different segments of the LV [11]. The difference of
speed of time of rise up to maximal in various seg-
ments can be appreciated, and many single-site re-
searches have shown good attributes of the answer
on CRT. However, with TDV, passive movement of a
myocardium cannot be distinguished between active
reductions that take place at an estimation of the pa-
tient with ischemic cardiomyopathy, which can have
segments with myocardial scar changes. Besides
that, TDV still remains prevailing two-dimensional
(2D) ECG technology, and demands high frequency of
the staff, and it limits the sanction and quality of the
image.

Despite of promising results in small works when
two multicenter prospective researches were car-
ried out, ECG methods unconvincing predicted the
answer on CRT. Researches PROSPECT (Providing
Regional Observations to Study Predictors of Events
in the Coronary Tree) [12] and [13] were multicenter,
developed for an estimation of efficiency of param-
eters of dyssynchrony in definition of the answer on
CRT; in researches [13] — by the patients with nar-

row complexes of QRS. Research PROSPECT was not
randomized, prospective, observant research, which
involved 426 patients who underwent implantation of
the device according to the selection criteria. Before
implantation the patients were investigated for dys-
synchrony by different methods, for an estimation
of intra- and interventricular dyssynchrony by using
of the M-mode and TDV. The 6-month’s final points
including the incorporated clinical report have been
analyzed: Death rate from all reasons, hospitaliza-
tion concerning worsening of HF, a class on NYHA,
the general inspection of the patient, and 15%-s’
reduction of the end-systolic volume of the left ven-
tricle (LV CSR) in comparison with an initial condi-
tion. Despite of training on a workplace on purchase
of skills of standard diagnostics and results of three
main laboratory blind studies, there was not any ECG
parameter of reaction on CRT.

Research [13] randomized, multicenter research
executed for an estimation of parameters suitabil-
ity of dyssynchrony in the forecast of the answer on
CRT by the patients with narrow complexes of QRS.
250 patients with HF Il or IV FC on NYHA, EF <35%
and duration QRS <130 msec were randomized on
groups with CRT and without CRT. Dyssynchrony has
been determined with help of M — mode of ECG and
TDV parameters. For 6 months of research these two
groups had no distinctions in final points as a result
of increase in peak consumption of oxygen, at least,
on 1.0 ml/ kg of weight in body / minutes. While these
two researches have not defined parameters dys-
synchrony to predict CRT, that is distinct from the big
number of smaller researches which to some extent
have shown some optimism concerning advantage of
CRT. It, probably, occurred because of differences in
study design, weak and doubtful final points, meth-
ods, which have been used for reception of results as
well as variability and bad standardization. Now it is
known that Research (EchoCRT] is in a stage of real-
ization, for studying the above mentioned problems
by patients with narrow complexes QRS [14].

Newer echocardiographic techniques using speck-
le tracking for measurement of a beam spectrum
develop as good parameters of studying predictors
of response to CRT. Until now, the method speckle
tracking has been checked up only in randomized,
small research [15]. For tracking speckle-tracking
use, advantage of interference in a beam of ultra-
sound, which creates small color defects of the digital
image on two-dimensional, an echo to images (fig-
ure 3).
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Fig. 3. Tracking speckle-tracking strain imaging.

Note: the left panel shows the two-dimensional images; the right panel shows the curve of segmental strain in time for the left ventricle.

Other methods, such as magnetic resonance to-
mography (MRT) and computer tomography (CT) of
heart offer an opportunity of association of measure-
ments of dyssynchrony for presence of the scars in
the myocardium, and studying the anatomy of the
coronary veins for implantation of left ventricular
electrode. Small researches have shown promising
results. Unfortunately, still there is not present big
multicenter researches, which have estimated the
above-stated technologies of diagnostics.

Researches devoted CRT

Heavy HF

Some thousand patients with heavy HF Il and
IV FC (NYHA) have been investigated in randomized,
controllable, clinical researches with indisputable
proofs of that CRT improve the clinical forecast of ill-
ness. Below it will be briefly discussed 4 research-
es in which patients with HF from moderate up to a
heavy degree have been included, with obvious be-
havioral problems (wide complex QRS >120 ms) and
low EF LV (£35%) which have helped to strengthen
role of CRT at such population of patients.

Research MUSTIC (Multisite
Cardiomyopathies) is one of the first among re-
searches in which studied influence of CRT by 67 pa-
tients with heavy HF, normal sinus rhythm and dura-
tion of QRS> 150 ms. It was blind, randomized, con-
trolled, crossover study, comparing clinical reaction

Stimulation in

of patients for the period inactive CRT of stimulation
with active CRT stimulation 3 months during each
period. By patients who have finished both phases
of research, atrio-biventricular stimulation has con-
siderably improved exercise tolerance, quality of a
life and has reduced quantity of hospitalization con-

cerning HF [16]. A multicenter, randomized, clinical
research MIRACLE (Multicenter InSync Randomized
Clinical Evaluation) randomized 453 patients with HF
[l and IV FC (NYHA] to CRT with optimum pharmaco-
logical treatment against only one optimum pharma-
cological therapy [1]. Other criteria of inclusion were
EF LV <«35% and duration QRS2130 ms. Significant
improvement of symptomatic — FC HF (NYHA) both
quality of a life, and the functional status — 6 min-
utes a distance of walking is marked. These improve-
ments were accompanied by increase of ventricular
remodeling and reduction of risk by 40% of the in-
corporated final points, such as death, quantity of
hospitalization concerning heavy HF by patients with
CRT. Other sign research was influence of CRT on
morbidity and mortality in HF — CARE-HF (Cardiac
Resynchronization in Heart Failure) in which 813 pa-
tients participated. They had Il and IV FC HF (NYHA)
and have shown advantage of CRT of optimal medical
therapy [3]. It is revealed 37% reduction of relative
risk in final points, such as hospitalization concerning
cardiovascular event, general death rate. It is inter-
esting, that criteria of inclusion for this research were
a little more strict: besides EF LV <35 %, it was neces-
sary, that the patients had wider complexes QRS 150
ms or QRS 120-149 ms with additional presence of
mechanical dyssynchrony, determined with help of
ECG. Research COMPANION (Comparison of Medical
Therapy, Pacing, and Defibrillation in Heart Failure)
in comparison of medical therapy, stimulation and
defibrillation by patients with HF was the biggest
tribal, executed with participation of patients with HF
[2]. In total 1520 patients with lll and IV FC HF NYHA,
EF LV <35%, and QRS> 120 ms were randomized on
groups with optimum medical therapy (OMT), biven-
tricular stimulation (CRT-P) +OMT and biventricular



12

Kurbanov R.D. et al.

stimulation with defibrillator (CRT-D) + OMT. Patients
with CRT-E and CRT-D have shown significant reduc-
tion of number of hospitalization concerning wors-
ening of CH with additional reduction of death rate
at CRT-D. However in research it was impossible to
compare CRT-E with CRT-D, thus, there was open
an important question concerning a choice of an ad-
equate kind of the device.

Easy and moderate HF

Early research works, such as ‘Intimate resynchro-
nization therapy for treatment of HF by patients
with ventricular disturbances in behavior and ma-
lignant ventricular tachyarrhythmia (CONTAK-CD])
and «Effects of cardiac resynchronization on dis-
ease progression by patients with diastolic dys-
function of LV» (MIRACLE ICD-Il}, with a study of
CARE-HF, have shown, that CRT can be effective
in group of patients with less heavy HF [17-19].
Proofs of favorable remodeling of LV marked the
opposite in both researches by patients with symp-
toms of HF Il FC (NYHA). These results further
have been checked up in researches REVERSE-
HF (REsynchronization reVerses Remodeling in
Systolic left ventricular dysfunction) [5], MADIT-CRT
(Multicenter Automatic Defibrillator Implantation
Trial with Cardiac Resynchronization Therapy) [4]
and RAFT (Resynchronization/Defibrillation for
Ambulatory Heart Failure Trial) [20].

610 patients with EF LV <40 %, duration of complex
QRS 2120 ms, | and Il FC HF (NYHA), randomized to
CRT+ or CRT- participated in research REVERSE-HF.
In this research, it was presented differences in du-
ration of the remote supervision between patients in
Europe and Northern America, which were observed
within 2 years and one year accordingly. A primary fi-
nal point in this research was the percent of patients,
which worsened a clinical total point (which included
the quantity of hospitalization concerning deterio-
ration HF, transition in other group of research or
deterioration FC (NYHA] points on quality of a life).
Preliminary set secondary final point there were
changes in EDV LV. During 12 months of research,
there was no significant distinction in primary final
points: a parity of patients with the worsened result
though significant reduction of EDV LV- was observed
at CRT+. During 24 months in the European cohort,
19% at CRT + vs 34% at CRT- there was the dete-
rioration of total clinical reaction (p=0,01). Amazing
reduction of EDV LV was observed in CRT+ — 27.5 +
31,8 ml/ m2vs 2.7 + 25.8 ml/ m2 at CRT-.

Research MADIT-CRT included 1820 patients from>
110 centers in Europe and Northern America. By sur-
veyed it should be EF LV <30 % and duration QRS> 130
ms and FC | or Il HF (NYHA). Patients were random-
ized on groups of patients with implantable cardio-
verter-defibrillators (ICDs) and with CRT-D devices.
Almost by 2/3 patients in research MADIT-CRT was
QRS> 150 ms and 80 % of patients had || FC HF NYHA.
Essential distinctions were observed by 17,2 % of pa-
tients in group SRT-D vs 25,3% of patients in group
IKD on the tested incorporated final points of death
and quantity of hospitalization concerning weighting
of HF (p <0,001). The opposite remodeling it was stud-
ied for tracking an outcome of illness with reduction
of EDV LV by 57 ml in group SRT-D vs 18 ml in group
IKD (p <0,001). 41%-s’ reduction of risk of hospital-
ization concerning HF in group MADIT-CRT vs 53 %-s’
reductions of time of the first hospitalization concern-
ing deterioration HF in research REVERSE has been
revealed. It is interesting, that by women the smaller
quantity of hospitalization concerning weighting HF
and general death rate with improved by the opposite
remodeling of LV was observed in comparison with
sick men [21].

Recently executed research RAFT included 1798 pa-
tients with Il and Il FC HF during the 40-month’s
period. Primary results by quantity of death and/or
hospitalization in connection with deterioration of HF
are marked by 33,2% of patients in group SRT-D vs
40,3% in group IKD. At stratification on weight HF it
has been revealed reduction by 27 % of relative risk in
primary final points in group of patients with Il FC HF
has been revealed. Despite of advantage of CRT, sub-
stantial growth of a level of early adverse events it has
been marked in this group. It is interesting, that CRT
rendered independent useful influence both on mor-
tality and on quantity of hospitalization concerning
deterioration of HF in group of patients with Il FC HF
NYHA [20]. It is remarkable, that in all three above
mentioned researches, strengthened reaction on bi-
ventricular stimulation was observed at patients with
wider QRS (> 150 ms) and by those patients by whom
it was observed morphology QRS on type LBBBG.

Maximal increase in reaction on SRT

Despite of these obvious advantages, there are some
unresolved questions, and most actual of them is that
up to 1/3 patients do not answer and do not receive
effective advantage from SRT. Because of high preva-
lence, disease and death rate by CHF and high cost
of treatment it is impossible to underestimate value
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of increase of the maximal reaction of all patients
on SRT. Selection of the correct patient and under-
standing of differences between patients can predict
distinctions in reaction on SRT, the use of the ap-
proaches determined for the patient, for implantation
of an electrode in LV, with adequate programming the
device and corresponding postoperative observation
can raise the efficiency of implantation and the an-
swer on SRT.

Morphology QRS, electric activation and
comorbidity

After an establishment of the reason resulted in de-
terioration function of LV and choice OMT, selection
of patients on SRT still depends on presence of wide
complex QRS on a superficial electrocardiogram.
Duration of complex QRS as “the sacred Grail” used
for selection of patients and the forecast of the an-
swer on SRT seems to be the super-simplified attri-
bute. Value of duration of QRS complex decreases in
connection with that there are patients with the big
duration of complex QRS and minimal mechanical
dyssynchrony, while there are patients with narrow
complexes QRS and significant mechanical dyssyn-
chrony [22]. The big duration of complex QRS can be
an attribute of heavy cardiomyopathy and, in spite of
the fact that in cases where the best choice of treat-
ment of SRT, this attribute can not reserve natural
current of illness. Other approaches investigating
bases “SRT the caused changes” in duration QRS on
an electrocardiogram, morphology QRS, were not
able to predict structure of electric activation of ven-
tricles, but can have some ability to predict response
on SRT [23, 24].

Work [10] allows to assume, that it can be the sig-
nificant difference of the clinical answer by the pa-
tients with LBBBG and without LBBBG. As a rule, by
LBBBG the sequence of electric activation is distrib-
uted aside tops with a delay of distribution in lateral
and poster-lateral parts of LV. As the delay of dis-
tribution of electric activation is accompanied by a
delay of mechanical activation in the same territory,
and the choice of a lateral wall for implantation of an
electrode in LV is intuitive. Especially even by classi-
cal LBBBG when there is a high level of heterogene-
ity of activation in structures of LV, accompanied with
distinction of the functional block. Results of recent
works assume, that by patients with morphology QRS
on type nonLBBBG, in group of patients with uncer-
tain infringements of intraventricular conduction
there is more the worse result, while by the patients

with the right bundle branch block Gis (RBBBG) the
results are the worst [25-27]. Patients with RBBBG,
probably, do not answer on SRT, the same as the pa-
tients with LBBBG, so as by these patients there is no
dyssynchrony of LV, suitable for SRT [28]. In addition,
patients with RBBBG usually have the accompanying
dysfunction of RV, the increased pressure in pulmo-
nary arteries, and more expressed infringements of
carrying out. In spite of the fact that only the quarter
of patients with RBBBG can have infringements of
passage of LV, comparable with LBBBG, almost 50 %
from them have some delay, which is possible for cor-
recting by SRT [29]. The reduced response on SRT in
group of patients without LBBBG can be explained by
insufficient changes in a technique of implantation of
an electrode, despite of the changed features of front
wave of depolarization. By the patients with RBBBG is
doubtful, whether really the leading part of an elec-
trode in LV is necessarily to synchronize heart or ade-
quately designed pulse of stimulation from electrode
RV can correspond to synchronization.

Except of duration, QRS there are other clinical
characteristics, which can influence on ventricular
remodeling and an outcome of illness. It is important
to recognize, that presence of RV dysfunction, pulmo-
nary hypertension, rumen severe myocardial dam-
age and a marked increase in heart can influence the
clinical answer on SRT [30, 31]. In addition coexisting
accompanying pathologies, such as a terminal stage
of renal failure, an anemia, severe coronary artery
disease, etc. can influence the answer at SRT [32].
Though the majority of researches has shown, that
patients with ischemic and with not ischemic cardio-
myopathies receive the profit from SRT, the tendency
of reception of good reaction on SRT was observed in
not ischemic group of patients [4, 33, 34].

Reception of images for increase in

patient — specific approaches

Reception of the image is an integral part of treat-
ment with use of SRT. Visualization is necessary at all
three stages of treatment, i.e. before procedure (for
selection and planning of implantation), during proce-
dure (implantation of the device) and after procedure
(supervision and optimization). Unfortunately, any
unique technique of visualization cannot guarantee
performance of all these three aspects of treatment.
As the majority of methods of visualization gives the
additional information relative cardiac structure (flu-
oroscopy, CT of coronary venous anatomy) and func-
tions (ECG for mechanical dyssynchrony), the combi-
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nation of some from these technologies can help to
facilitate a choice of the patient and planning of pro-
cedure [35]. Preprocedural estimation of mechanical
dyssynchrony, and intraprocedural integration with
venous cartography can be useful strategy, but still
there is a necessity of improvement in order it will
be more practical, reliable and checked up in the fu-
ture. Conceptually intended stimulation sounds very
attractive because the data from small retrospective
researches have shown, that stimulation in a place of
maximal dyssynchrony and avoiding of the scar area
can lead to the best results. Though ECG would be
seemed natural suitable for use during procedure to
demonstrate the most backward segments, for car-
rying out LV electrode, is forces heavy and technically
causing a pressure technique.

Not combined methods of visualization, such as CT
and MRT have an ability to give the information, thus
eliminating the requirement for methods of the inte-
grated image [36]. Multidetector CT can provide with
the important information on anatomy of coronary
veins, contractile function of LV and mechanical dys-
synchrony, just as integrated information concerning
the relation of a venous branch with a segment of
dyssynchrony and/or scar [18, 33]. MRT is strenuous-
ly studied its ability to calculate more precisely dys-
synchrony, and to improve selection of patients [37].
Now, efforts on application of MRT also are focused in
development of new methods to characterize archi-
tecture and ultrastructure myocardial fibers, as well
as the three-dimensional image of a pressure of a
myocardium. MRT, however, remains the urgent offer
by this category of patients taking place in bad con-
dition, many of which already have earlier implanted
devices.

Strategy of stimulation: whether can we
achieve the greater success?

Biventricular stimulation improves synchronism of
reduction of LV through stimulation late activated its
areas. A usual method of implantation of LV electrode
is trans-venous, as a result with accommodation it
in one of branches of veins of coronary sine (CS). As
soon as vascular access will be achieved, the stimu-
lating electrode canceled by directing introducer and
moves ahead through it to branches of CS of the sec-
ond or third order. Still there are contradictions con-
cerning the best location of an electrode and a choice
between optimum anatomic position. The question on
place criteria of implantation, or in a segment with
maximal mechanical dyssynchrony, or area of the

maximal electric delay, is still discussed. The current
tendencies continue to remain simplified and specify,
that LV electrode will be placed in optimum accord-
ing anatomy place of stimulation {usually determined
as lateral and poster-lateral wall of LV) [38]. However
insufficiently favorable clinical answer by almost 1/3
patients receiving CRT, offers restrictions in this ap-
proach to a choice of place of stimulation. Complex
interaction between unpredictable character of ac-
tivation of LV, frequently a casual choice of a final
place of stimulation (dictated by presence of suitable
venous branch), and the changes caused by stimu-
lation of RV in electric and mechanical structure of
activation LV could be a potential explanation of high
percent of the patients who are not answering on CRT
(even by patients with anatomically optimal position
of LV electrode]. It is little known about segmentary
influence of localization of LV electrode within the
limits of the elected substrata. Recently finished work
has shown, that apical implantation of LV electrode is
connected with the worse results of CRT; preferable
arrangement of LV electrode at the basis / on the av-
erage segments of the ventricle, can improve results
[39]. These results have been recently proved in the
analysis of research MADIT-CRT [40].

Small retrospective researches have shown, that
stimulation of a place of maximal dyssynchrony can
strengthen the reverse remodeling and, hence, im-
prove the forecast of illness. In all these researches,
an estimation of the relation an electrode / segment
was a retrospective assumption without true integra-
tion of image [41]. This approach is limited now to
features of anatomy of veins. As CRT is the form of
electric therapy for synchronization of chaotic elec-
tric activation of heart, is meaningful to try to desig-
nate the purpose of implantation of LV electrode the
area of the maximal electric delay [38]. Some invasive
and non-invasive methods of visualization have been
offered for definition of the area of LV with the lat-
est electric activation. In spite of the fact that three-
dimensional contactless endocardial LV charting it
provides the exact characteristic of sequence of elec-
tric activation of LV remains impractical for its perfor-
mance during implantation of LV electrode. The more
practical strategy is intraprocedural use of intrain-
timate electrogramme, measurement of an electric
delay on LV electrode for individual implantation of
LV electrode. The electric delay is calculated as a dif-
ference of time between the beginning of complex
QRS on a superficial electrocardiogram and detect-
able signal of maximum delays on LV electrode. This
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delay is corrected with beginning of QRS (registered
simultaneously with LV), expressing it as percent
from initial duration of QRS [42]. Stimulation of heart
in zones with the big electric delay on LV electrode
has been connected with improved sharp hemody-
namic answer and an outcome of illness. Good ve-
nous angiogram is the important part of procedure of
implantation as the detailed venous map helps to out-
line various accessible variants. Improving technolo-
gies [smaller on the size and multipolar electrodes)
will allow the doctor who is carrying out implantation
to choose specific “not cicatrized” zones in an opti-
mum anatomic place of position or within the limits
of segments with a significant electric mechanical
delay. Recent efforts on electric mapping of venous
system for definition of presence of zones of cicatri-
cial changes and a degree of an electric delay can be
executed by use of new electro-anatomic methods of
visualization.

Though location of RV stimulating electrode, al-
ways goes down to the status of an electrode of the
second order, it is remarkable, that it can influence
the front of a wave depolarization of LV and, hence, on
resynchronization. The previous work has shown, that
changes of RV electrode can change the sequence
of activation of LV the same as also mechanics of
LV [43]. There are data that the relation RV/LV can
influence an outcome of illness in its turn. However,
based on existence of the various reasons of a sub-
stratum of dyssynchrony, localizations LV electrode,
sizes of LV and it is probable, that presence or ab-
sence of scar, homogeneous position of RV electrode
is improbable, and, that the identical effect will take
place. Actually, there is a big requirement of defini-
tion of individual approaches for each patient which
should be estimated prospectively.

Taking into account restrictions usual trans-ve-
nous way of implantation, have been offered some
alternative approaches of implantation. There is
some potential at newer endocardial and epicardial
approaches that can change the field of play [44, 45].
Biventricular endocardial stimulation has yielded
promising results with high clinical and improved
hemodynamic parameters of LV in comparison with
epicardial biventricular stimulation [46]. Endocardial
stimulationcan provide more physiological electric
activation when electric activation begins in endo-
cardium and is distributed to epicardium [47]. Some
methods have been offered, namely: transaortic,
transseptal through interatrial or interventricular
partitions and transapikalny. Transseptal approach-

es through subclavian vein can lay a way, which will
combine endocardial implantation of LV electrode
with usual implantation of the device. Researches of
last time informed, that individually based approach
with regular testing has shown many places of opti-
mum implantation of LV electrode which strongly dif-
fered from usual installation of an electrode through
CS, to stimulation of a lateral wall and methods of
implantation under control of ECG. Research has
shown, that when it is necessary to optimize a site of
an electrode, there is a significant difference between
various patients [42]. This research has presented
certificates that the best place of stimulation of LV is
not only specific to each patient, but also that it is dif-
ficult to determine beforehand given place. However,
some questions concerning a problem of safety, such
as thromboembolism or an infection of endocardial
electrode demanding extraction, it is necessary to
discuss [48]. Last preliminary work also has shown,
that bench ventricular excitation using two separate
LV electrodes, placed in coronary venous system, can
improve clinical and ECG results [49]. The further re-
searches, however, have confirmed the superiority
and safety of any multiplace or endocardial stimula-
tions over conventional methods.

By 8-10% of the patients carrying implantation
of biventricular pacemaker, implantation of LV elec-
trode is not possible for the various reasons: impos-
sibility of cannulation CS, absence of the suitable ve-
nous branches, insufficient stability of an electrode,
stimulation of phrenic nerve, etc. Surgical epicardial
implantation of LV electrode is a method of a choice
by these patients. Some surgical methods have been
offered for epicardial implantation of LV electrode,
which include such methods as front or side mini
thoracotomy, VATS technique and robotic systems
of implantation [44]. Especially it is developed the
modern conservative percutaneous directions with a
technique of implantation of an electrode under xi-
phoid process. The most important questions of this
approach should be still addressed to strategy of fix-
ing of an electrode, and mechanisms of implantation
in order that the epicardial electrode casually has not
damaged vessels of a coronary arterial channel.

Postimplant supervision: strengthening of
opportunities of the patient, the doctor and
the device

The modern condition of supervision of the patient
after implantation of the device falls short in several
areas, in particular: optimization of AV and VV inter-
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vals, discussion of the diagnostic information of the
implanted device, use of these data for stratification
of risk of the patient, optimization of medicinal ther-
apy and, that is even more important, early definition
and treatment of patients non-responders.

There are interesting data, which suggest, that ad-
justment and optimization of AV interval can lead to
increase of hemodynamic efficiency, however, there
is an insufficient information on influence of this
optimization on character of electric activation. The
maximal improvement of systolic functions of LV is
reached by short, AV interval, which allows the full
capture of ventricles by two fronts of a wave of exci-
tation caused by stimulation [50]. Exact value of this
AV delay which improves synchronism, is a variable,
being specific to each patient.

Recently it has been shown [32], that essential
percent of not answering on biventricular stimula-
tion can actually benefit from optimization AV of an
interval. Whether AV optimization is necessary for
each patient during implantation of the device, it is
disputably, though it seems evident, that patients will
require optimization of these intervals because of a
significant degree of distinctions of position of atri-
al, RV and LV electrodes, and because of significant
distinctions between patients on a principal cause
of disease, and because of presence of cicatricial
changes of myocardium. Till now the final conclusion
is still absent, even that in researches FREEDOM and
SMART-AV it has been assumed that “brilliant” pa-
rameters of adjustment can work only well [51, 52].
In both researches there were significant restrictions
in their design, the group has been appreciated, the
decision on performance of research has been pre-
liminary accepted, and force of research has been
calculated.

One more factor, which influences on activation of
ventricle during time of biventricular stimulations, is
the delay of time of interventricular (VV) activation.
Modern devices SRT have an opportunity of program-
ming of VV interval of the stimulation, allowing simul-
taneous or consecutive stimulation LV-RV with a vari-
ous degree of preexcitation of LV or RV. These adjust-
ments together with adjustments of AV interval can
make set of examples of ventricular repolarization,
offering by the patients with intraventricular conduc-
tion disturbances with intact AV conduct, the certain
degree of the control of three fronts of the activation
going from BBBG and from RV and LV of electrodes.
Though at the majority of patients, simultaneous RV-
LV stimulation results in good hemodynamic results,

preexcitation of LV before RV, apparently, further op-
timizes synchronism, and increases systolic function
of LV by the patients [53]. It is necessary to note, that
others randomized researches have not shown sig-
nificant clinical effect from programming an interval
of VWV delay [54, 55].

Devices SRT write down and provide with the de-
tailed information about activity of the patient, fre-
quency of intimate reductions, independent electric
activity, transthoracic resistance and the nearest fu-
ture events, they also provide with the hemodynamic
datain real time [56, 57]. Occurrence of remote mon-
itoring of implanted devices has enabled automatic
transfer of the outpatient information in real time
concerning frequency of intimate reductions, physi-
cal activity, the beginning of development of intersti-
tial pulmonary edema (measurement transthoracic
resistance], etc. through the Internet. Continuation
of work on improvement of technology of a sen-
sor control has allowed transfer through a global
network of such important parameters, as arterial
pressure, weight, saturation of blood by oxygen, etc.
The control of these patients and their devices over
the Internet provides an opportunity for various ad-
jacent experts to transfer the data of the patient,
and provide more personalized form of treatment.
The Strategies based on the control by the sensors
will continue to grow and will be addition for simpli-
fication of stratification of risk, will allow predicting
early risk of acute decompensation, will allow to au-
tomate therapeutic interventions, and will improve
outcomes of illness.

The multidisciplinary approach in treatment and
supervision of these patients, apparently, becomes a
new direction in the future. More often, patients not
answering on therapy usually pay to themselves at-
tention by aggravation of HF or by increase in quantity
of hospitalization; one of the purposes of the integrat-
ed multidisciplinary approach is the early revealing of
a problem with Preventive medication regimen modi-
fication or parameters of adjustment of the device,
for the prevention of acute decompensated disease.
Teamwork of experts of all disciplines (electrophysi-
ology, HF and experts on visualization) can facilitate
adequate selection of patients with SRT, optimization
of SRT device and careful titration of medicamentous
therapy in postimplantation period. Despite of un-
derstanding, that the multidisciplinary model would
provide improvement of the control over the patient,
influence of such integrated services should be still
appreciated in the future.
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Conclusion

Now biventricular stimulation is recognized as safe
and effective therapeutic strategy for treatment of pa-
tients with refractory to medicamentous therapy 3CH.
Implanted SRT devices through synchronized stimu-
lation of RV and LV can improve contractility of the
sick heart and thus change natural current of illness.
Though biventricular stimulation rendered the big influ-
ence on treatment of patients with HF, its full potential
is not realized yet. For the following some years, under-
standing of mechanical ventricular dyssynchrony for the
reasons resulted in it and the answer on SRT depending
on a place of stimulation will be improved. Wider oppor-
tunity of application of innovative forms of stimulation
ventricular (s) by the patients with HF will be presented
at narrow and wide complexes QRS. The big uniformity
in definition of the answer on SRT both early definition
and treatment not answering on SRT of the patients will
improve its applicability and, hence, profitability.
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Introduction

There is no doubt that informative and communica-
tive technologies (ICT) in medicine are a useful tool
for improving the quality and efficiency of health care,
both at the global and local levels. Not being an alter-
native to traditional forms of treatment and rehabili-
tation, information telemedicine systems are ICT, en-
hancing the effectiveness of conventional treatment.

The use of ICT in daily practice requires training of
medical personnel, literacy of doctors and patients in
the field of some service, organization of the health
care structure and its management. Some research-
ers suggest, that “clinical productivity” of services
and performance are achieved not by the introduc-
tion of the telemedicine technologies, but by an ad-
equate interpretation of the results of their use and
acceptance of medical and organizational solutions
for achieving the main objectives of health care [1-8].

In the implementation of tasks using ICT, one of
the fundamental roles is took by active participation,
awareness and literacy of patients in self-manage-
ment of health, joint decision-making responsibility
of the patient and the doctor for chronic diseases [2].
A number of scientific studies shown, that low litera-
cy in health issues associated with inequitable access
to health care, which results in an increase in the fre-
quency of hospitalization, mortality, deterioration in
quality of life (Figure 1) [2].

There is strong evidence of a more effective pro-
tection of public health in the application of addi-
tional opportunities in the form of ICT [2-5], with an
emphasis on active participation of the patient in ac-
complishing the task. The positive experience of the
clinical use of ICT worldwide put the medicine to a
new level, successfully helping to reduce the number
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of hospitalizations, complications, adverse outcomes,
as well as socio-economic benefits, improving the
quality of life [4]. It is proved that increase in the effi-
ciency of preventive, curative and rehabilitative mea-
sures is achieved through dynamic monitoring of pa-
tients in a real-time, control and emergency correc-
tion of the key parameters of vital functions of the hu-
man body, preventive measures to ensure the safety
of home rehabilitation. The account of features of the
disease can improve significantly the efficiency and
safety of the decisions [2, 4, 9-12]. It is noteworthy
that the increase in the availability of medical care for
patients with disabilities, as well as overcoming the
spatial and temporal barriers between health work-
ers and people living in remote regions lead to clinical
and socio-economic benefits for patients [1-6, 13].

A number of large clinical trials [4, 6, 9, 13, 14]
shown the data on the effectiveness of clinical use
in all medicine branches of such ICT as the remote
monitoring of key vital signs (blood pressure, heart
rate, blood glucose, etc.), telemedicine consultations,
monitoring of the home rehabilitation, a support sys-
tem of medical solutions. Thus, various aspects of the
individual approach to patients developed increasing-
ly, which should be based more on the study of regu-
larities rather than intuition or experience of the doc-
tor. Approach to remote telemonitoring has unlimited
possibilities and is often implemented in implantable
devices — pacemakers and implantable cardioverter
defibrillator, providing data on the functioning of the
implanted system, as well as extensive information
on the patient’s state [1, 10, 15, 16].

Statistics show that by 2020, senior citizens will
make up 25% of the world's population [17], i.e. it
pays attention to the issue of “aging”. As soon as
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Figure 1. Trends in the use of health ICT [2].
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people approach retirement age, they enter a pe-
riod of life associated with a high risk of costly and
life-threatening chronic diseases. In this case, an
important component of health monitoring can be a
monitoring of physiological parameters of patients,
related to the prevention and treatment of diseases;
as well as the organization of telemedicine consul-
tations, which contribute to closer contacts between
doctors and patients, producing for patients the feel-
ing of “security” under supervision of a physician (pa-
tient's satisfaction from communication with the doc-
tor]) and increase of compliance [9, 18, 19].

A recent randomized controlled study, on the use
of telemedicine in the individual management of pa-
tients, showed improvement in blood glucose control
in diabetes elderly in areas, deemed as “not getting
enough medical care” in the state of New York (USA)
[18]. Considering the high percentage of chronic dis-
eases Iin this group of patients, in some European
countries telemedicine programs of self-service and
therapeutic education are often implemented, which

help to raise an awareness of patients about the
disease, to develop the necessary skills allowing to
manage their diseases long and actively, and to pro-
vide a dynamic timely control for the prevention of
complications [20-21].

The support to the primary and secondary disease
prevention and early diagnosis gets even more rele-
vance (Figure 2 [4, 9]. A high percentage of the preva-
lence of cardiovascular disease, which flows includ-
ing covertly among young and middle-aged people,
and therefore a high risk of cardiovascular compli-
cations, requires a before-symptomatic diagnosis in
this age group [12] in the light of the modern medi-
cine positions, defined as predictive, personalized
and preventive medicine [22]. This fact requires spe-
cial approaches to the early diagnosis and correction
of the identified risk factors, as well as early forms of
disease in these groups of patients. A significant role
is given to the use of telemedicine and to the tele-
medicine preventive monitoring. In the implementa-
tion of preventive measures in young patients with
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no complaints and not focusing on the state of their
health in this context, it is important to give an aware-
ness of the important role of risk factors, understand-
ing the causes of disease, the initial manifestations of
the disease. This again shifts the emphasis in favor of
literacy and therapeutic education for health and its
self-control in young and middle-aged people.

One of the important components of the effective-
ness of rehabilitation measures is their continuous
monitoring and active participation of the patient.
According to foreign literature data, telemedicine
technologies contribute to “overcome the barriers
to access a cardio-rehabilitation for large range of
patients, and can be widely used in the world” [13].
Thus, the physician assumes the possibility of direct
control access to comprehensive information on the
patient’s condition in an online mode, receives data
not only on the parameters of the cardiovascular
system, but also on other vital systems potentiating
“a syndrome of mutual aggravation”, and if neces-
sary, he can make adjustments to the treatment and
rehabilitation programs. Clinical experience, with
telemonitoring of the category of high-risk patients in
many studies, proved the prospects of development
of remote monitoring systems for patients with the
help of external devices and sensors of the human
vital parameters, as well as increased self-control of
patients [1, 19-20].

A significant increase of compliance with the treat-
ment was proved (90%) in patients actively using
methods of home self-control [12, 19], reduction in
the frequency of hospitalizations [4, 23], reduction in
mortality among patients with cardiovascular disease
by 20-25%, compared with the traditional technology
of medical care (Figure 3) [3, 5, 23, 24]. Positive dy-

namics in the application of telemonitoring systems
is also achieved by increasing awareness and literacy
with existing disease, the patient’s satisfaction with
the quality of medical care, the achievement of pa-
tient’s consent to treatment and timely delivery of
medical recommendations.

The important role is played by access to health
care of groups living in geographically remote areas,
rural areas, patients with disabilities, as well as pa-
tients of closed or organized groups. An example of
the application of telemedicine technologies is widely
implemented in the states of Georgia and Texas, where
telecommunications are carried out between medical
institutions, state prisons and hospices [18, 25].

The use of telemonitoring in psychological reha-
bilitation is successful for patients, who are in need
of psychiatric, psycho-physiological or psychological
care [1, 25, 26], by the audiovisual communication of
the patient and the doctor. The patient no longer feels
lonely and helpless, his psycho-physiological condi-
tion is improving, there is self-confidence, resulting
in a marked acceleration of physical rehabilitation,
improving of life quality [17, 26, 27].

The introduction of telemedicine technologies in
pediatrics is topical, which is confirmed in a num-
ber of studies by a positive effect on the psychologi-
cal status of the parents of sick children — the use of
telemonitoring systems in pediatrics reduces the lev-
el of parents’ anxiety significantly [28]. The project of
telemedicine use to support maternal and newborn
health at Los Angeles Children’s Hospital and at the
National Center for Maternal and Child in Mongolia
showed a decrease in infant and maternal mortality
and reducing the gap between the level of medical
services in urban and rural areas [29].
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Figure. 3. The primary endpoints — reduction in the frequency of hospitalization and mortality when using telemedicine technologies [23]
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There are evidences of the effectiveness of tele-
medicine support for rehabilitation of patients after
surgery [4, 7, 8, 17]; rehabilitation and telemedicine
services for women before and after a childbirth pe-
riod [17, 30]; the organization of consulting support
for medical care in emergency situations from highly
professionals of major medical centers [17, 25]; tele-
medicine support of the critical conditions medicine
[31], as well as military telemedicine [25]. An impor-
tant role has the information support of the activities
in the field of a health care organization, clinical audit
(3, 25].

Conclusion

The introduction of ICT with the dynamic monitoring
of patients and raise of awareness about the disease
in the form of virtual learning are an auxiliary thera-
peutic agent, which allows the patient to adapt to the
disease more quickly, and to acquire the knowledge
and skills necessary for the active management of
their disease. Remote control of therapeutic, reha-
bilitative and preventive measures contribute to the
growth of patients’ satisfaction with medical services,
improvement of life quality and cost-effectiveness of
health care in all its spheres. The possibility of per-
manent access and remote monitoring helps to over-
come both territorial and psychological barriers be-
tween doctor and patient.
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Resume

Objective
To study the influence of concomitant diabetes mellitus (DM] on the course of myocardial infarction with the ST
segment elevation (STEMI] and hospital prognosis for patients.

Material and methods

The study included 83 patients with STEMI, admitted in 2014. Patients were analyzed in 2 groups: group | — pa-
tients with type 2 diabetes [n = 38; average age 58,4 * 8,1 years; male / female — 28/10); and group Il — patients
with normal carbohydrate metabolism (n = 45; average age 59,9 + 7,2 years; male / female — 32/13). We studied
the baseline clinical and hemodynamic laboratory parameters of patients, as well as hospital prognosis of Mi.

Results

Comparative analysis showed that among patients with diabetes, hypertension occurred significantly more often
as the background of the disease, and the middle class of acute heart failure according to the Killip classification
was significantly higher at the admission time in patients of the first group. Ventricular arrhythmias of the heart:
couplets, group PVCs, unstable paroxysms of ventricular tachycardia were detected in 2.5 times more frequently
in patients with STEMI and DM. In addition, patients with diabetes were characterized by relatively severe dilation
of the cavity of the left ventricle [LV] and the left atrium, at relatively low values of LV ejection fraction. During the
period of hospital treatment in patients with STEMI and the type 2 diabetes, more cases of early post-infarction
stenocardia (11 %) and of acute left ventricular aneurysm were recorded (9 %), [both p> 0.05], while the prevalence
of the hospital mortality cases.

* Corresponding author. Tel: +79151265954. E-mail: mb_sky(@inbox.ru
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Conclusion

The presence of concomitant diabetes burdens the course of STEMI, manifesting by a pronounced left ventricular
dysfunction, a high risk of ventricular arrhythmias and cardiac complications of acute myocardial, associated with a

trend to an increase in index of hospital mortality.

Key words

Myocardial infarction, diabetes mellitus, hospital prognosis.

Diabetes mellitus (DM), being common «social»
disease, is simultaneously a risk factor for cardiovas-
cular diseases; at the same time, it is a factor bur-
dening their course [1, 2]. Numerous studies prove
the effect of diabetes on the prognosis of chronic
heart failure, arterial hypertension (AH) and various
forms of coronary heart disease (CHD) [3-5]. Thus,
according to the assertions of the American Heart
Association, patients with diabetes had the risk of
myocardial infarction (MI) 2 times higher than pa-
tients with normal glycemic status; at the same time,
the first group characterized as a lower survival [6].
Sub analysis of the study VALIANT (Valsartan in Acute
Myocardial Infarction Trial] showed that in patients
with Ml and newly diagnosed diabetes, the disease
outcomes were significantly worse than in patients
without diabetes [7]. By analyzing the results of a ret-
rospective cohort study (n> 118 thousand], a 30-day
and 1-year mortality in patients with acute Ml on a
background of diabetes was studied. It shows a sig-
nificant predominance of incidence of both endpoints
in patients, suffering from diabetes, compared to pa-
tients without diabetes [8].

However, a number of studies emphasizes the clini-
cal and prognostic significance of the reverse state —
namely a hypoglycemia in patients with diabetes and
acute myocardial damage. The results of other studies
also show the negative impact of severe hypoglycemia
on a Ml course in patients with diabetes, according to
which fatal arrhythmic complications can develop in
such patients [9]. Ambiguity in the question of the pos-
sible mechanisms of the effect of hyper and hypoglyce-
mia on the course, prognosis of MI, including a short-
term one, in diabetic patients supports the interest of
researchers to further study this issue.

The purpose of research is to study the influence of
concomitant diabetes mellitus (DM) on the course of
myocardial infarction with the ST segment elevation
(STEMI) and hospital prognosis for patients.

Material and Methods
In the register study, 83 patients with STEMI were
included, hospitalized in 2014 to the intensive care

and the cardiology departments of Domodedovo cen-
tral hospital. Inclusion criteria were a presence of
STEMI within a period of 48 hours in patients with
diabetes and without it. Exclusion criteria were the
duration of STEMI > 48 hours, patients > 75 years old,
known cancer pathology.

In addition to the evaluation of clinical status,
registration 12-lead ECG, all patients were un-
derwent a transthoracic echocardiography us-
ing ultrasonic apparatus IE-33 («Phillips», The
Netherlands]). On admission to the hospital, blood
sampling was carried out for general clinical and
biochemical blood tests. Levels of glycated hemo-
globin (HbA1c) were measured, using the method
of immunoturbidimetric endpoint test with a help
of analyzer «Sapfire 400» (Japan). In addition, the
concentration of cardio-specific enzymes were de-
termined: Troponin I, MB fraction of creatine phos-
phokinase (CP-MB].

Patients were analyzed in 2 groups: group | — pa-
tients with type 2 diabetes (n = 38; average age 58,4 +
8,1 years; male / female — 28/10); and group Il — pa-
tients with normal carbohydrate metabolism (n = 45;
average age 59,9 + 7,2 years; male / female — 32/13).
Age-gender and clinical-anamnestic characteristics
of patients are shown in Table 1.

The diagnosis of type 2 diabetes was established
by medical history, as well as on the basis of medi-
cal documentation. Newly diagnosed diabetes were
diagnosed during the hospital period, based on the
repeated determinations of glucose on an empty
stomach, HbAc, as well as the test results on glu-
cose tolerance. Treatment of patients in the hospital
was carried out according to the recommendations of
the Russian Society of Cardiology (2014).

Statistical processing of data was performed by the
application package Statistica, designed for Microsoft
Windows. Data are presented as arithmetic means
(M) and standard deviation (SD). The significance
of differences was determined in accordance with
the use of non-parametric Student’s t test for nor-
mal distribution of feature, non-compliance with the
last — the Mann-Whitney. Differences are considered
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Table 1. Clinical-anamnestic characteristics of patients with STEMI, included in the study
. | group Il group 2
Sign (with DM, n=38) (without DM, n=45) Pi
Average age, years 58.4+8.1 59.947.2 0.37
Gender Female, n (%) 10 (26.3) 13(28.8) 0.9
MMT>30, n (%) 14(36.8) 13(28.8) 0.59
Burdened by Ml heredity, n (%) 8(21) 6(13.3) 0.47
AH, n (%) 28 (73.7) 22 (49) 0.03; 4.3
Smoking, n (%) 24 (63.1) 28(62.2) 0.8
PICS, n (%) 8(21) 8(17.8) 0.9
Prior therapy of CHD, n (%) 8 (21) 9 (20) 0.87
Localization of Ml:
—front, n (%) 17 (45) 21 (47) 0.96
—back, n (%) 12 (31) 16 (35) 0.88
— other localizations, n (%) 9 (24) 8(18) 0.17
Class of AHF according to Killip, average. 1.460.6 1.23+0.57 0.047; 3.94
;I'_erms of admission / appeal since the development of the 2 41384 2124345 0.49
irst symptoms, hours

Note: p — accuracy of intergroup differences; BMI — body mass index, PICS — post-infarction cardio-sclerosis.

reliable at values of p < 0.05. The accuracy of differ-
ences of quality indicators was determined using the
criterion y2.

Results of the study

Analysis of initial clinical-anamnestic parameters of
patients, admitted to hospital, showed that groups,
compared by middle age and gender distribution,
were similar (Table 1). In addition, female patients
were 26.3% and 28.8 % respectively. It was noted that
the number of patients with obesity (body mass in-
dex — BMI > 30) was 36.8% in | group vs 28.8% in
Il group; although the differences did not reach sta-
tistical significance. Comparative analysis showed,
that AH was recorded significantly more often as the
background of the disease among patients with dia-
betes — 74% and 49 % respectively; and at the mo-
ment of admission, the middle class of acute heart
failure (AHF) according to the Killip classification was
significantly higher in patients of | group. Hereditary
factor traced in medical history a bit more often in
patients with type 2 diabetes: 21% of them said that
there were cases of Ml among the relatives of the first
line.

Approximately 1/5 of the patients in each group
followed an adequate ambulatory therapy of coronary
heart disease (CHDJ, but among patients with known
medical history of CHD, this index did not reach 40 %.
There is the noteworthy rate of hospitalization and /
or treatment of patients since the development of the
first symptoms, which was average almost one day —
24.4 + 38.4 21.2 + hours and 34.5 hours respectively
(p > 0.05), in patients of both groups. However, it is
need to be noted, that these averages are caused due
to individual cases, when patients consulted a doctor

on 2nd-7th day after development of a long intensive
anginal attack; while the time of the ambulance call
and hospitalization held < 60 minutes. Distribution of
patients according to localization of myocardial injury
has shown, that in most cases front and front-spread
Ml was recorded, and in approximately 1/3 of the cas-
es — the bottom / back localization.

When analyzing the clinical and hemodynamic pa-
rameters according to their glycemic status, the fol-
lowing results were revealed. Baseline systolic blood
pressure (SBP), as an indicator of central hemody-
namics in patients with diabetes, were higher by 4.5%
than in the comparison group of patients (Table 2). In
patients of groups | and Il, a permanent form of atrial
fibrillation was recorded. At the same time in group
Il in 2 (4.5%) patients, the STEMI was complicated
by the development of paroxysmal tachycardia with
narrow QRS complexes. However, ventricular cardi-
ac arrhythmias: couplets, group ventricular prema-
ture beats (PVCs), unstable paroxysms of ventricular
tachycardia were detected 2.5 times more frequently
in patients with STEMI| and DM.

Echocardiography was performed by a transtho-
racic access on 2nd-5th day of hospital treatment. At
comparison of terms and localization of MI, the num-
ber of patients with post-infarction cardio-sclerosis,
diabetic patients were characterized by relatively se-
vere dilation of the cavity both in the left ventricle (LV)
and the left atrium (LA), at relatively low values of the
ejection fraction (EF) of the LV.

Comparative analysis of laboratory parameters re-
vealed the expected hyperglycemiain patients of group
[. In addition, the maximum values of fasting glucose
were > 20 mmol / L in some patients. Nevertheless,
only 20 (52.6 %) patients with type 2 diabetes followed
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Table 2. Clinical-hemodynamic and laboratory parameters in patients with MI, depending
on the impaired carbohydrate metabolism

Sign ) | group ) 1 group p
(with type 2 DM, n=38) (without DM, n=45)

SBP, mmHg 138+30.6 132+32.7 0.39
DBP, mmHg 78.8+12.8 80.7+13.2 0.51
HR, beats / min 80.7+14.6 78.9£16.3 0.60
Basic rate — AF, n (%) 1(2.6%) 2 (4.5%) 0.88
Ventricular arrhythmias of the heart, n (%) 8(21) 3(6.7) 0.1
EDS LV, mm 58.6+15.4 55.4114.3 0.3
EF LV, % 49.619.1 5248.6 0.2
LA, mm 41.2+7.8 40.8+6.3 0.83
Thickness of IVS, mm 11.8+£3.2 1£2.4 0.19
Thickness of RWLV, mm 10.1£2.8 10.4+2.4 0.89
Glucose fasting, mmol / | 11.7£3.1 5.6+0.87 0.000
HbA1c, % 8.1+1.23 —

Urea, mmol / 8.87+2.5 7.01£2.6 0.03
Creatinine, micmol / 106.3+23.9 92.6+29.4 0.07
Total cholesterol, mmol / | 6.4£1.3 6.2+1.42 0.94
LDL, mmol /L 3.7¢0.91 3.47£1.03 0.98
Triglycerides, mmol / | 2.34+1.29 1.96+1.04 0.14
Troponin |, ng / ml 8.4+10.9 11.7£20.1 0.36
CP-MB,u/l 40.3+42.8 38.8+50.2 0.88

Note: p — the accuracy of intergroup differences; SBP — systolic blood pressure, DBP — diastolic blood pressure, HR — heart rate, EDS
LV — end-diastolic size of left ventricular, IVS — interventricular septum, RWLV — the rear wall of the left ventricle, LDL — low-density

lipoprotein.

an adequate and regular hypoglycemic therapy be-
fore MI. The mean values of HbA1c were higher than
the norm by 24.6% in patients of group |. At compa-
rable mean values of total cholesterol in patients with
MI, a significant prevalence of cholesterol low-density
lipoprotein and triglycerides was revealed in patients
with diabetes. Also in patients with type 2 diabetes,
plasma concentrations of urea and plasma creatinine
are significantly higher than in the comparison group
by 25.7% and 11.2% respectively (both p < 0.05). In
the comparative aspect, levels of cardiac enzymes did
not reveal any significant differences.

The next stage of the study was the studying of
hospital prognosis of patients with STEMI in con-
nection with the state of carbohydrate metabolism.
During the period of hospital treatment, patients
with STEMI and type 2 diabetes had an increased in-
cidence of early post-infarction stenocardia (EPS) by
11% (p > 0.05) and acute aneurysm of LV by 12% (p
< 0.05) (Table 3). Moreover, among patients in both
groups, by one case of acute cerebrovascular ac-
cident was detected in the hospital. In addition, the
prevalence of the hospital mortality cases was noted
in patients with STEMI and DM, which was almost 2
times higher than in group Il. To stabilize the condi-
tion and following the next stages of rehabilitation,
patients in group | needed 11% more hospital days
(p < 0.05).

Table 3. The study of hospital prognosis for patients
with STEMI depending on the impaired carbohydrate

metabolism
| group 1 group
Sign (with DM, | (without DM,

n=38) n=45)
Cardiogenic shock, n (%) 3(7.9) 2 (4.4)
Acute aneurysm LV, n (%) 6(16) 2 (4.4)*
:EU/aO]rly post-infarction stenocardia, n 5(13.1) 102.2)
Relapse of Ml in hospital, n (%) 2(5.2) 3(6.6)
AIS, n (%) 1(2.6) 1(2.2)
Hospital death, n (%) 6(16) 4(8.9)
Gag) of LV (anatomic-pathological), 1026 122
n (%)
The duration of hospitalization, days 18.124.1 16.3£3.6*

Note: * — p < 0.05, AIS — acute ischemic stroke.

Discussion

The results of studies, on the problem of studying the
clinical features of acute coronary conditions when
combined with diabetes, show existence of a suffi-
ciently close relationship between the course and the
outcome in particular of Ml and the level of hypergly-
cemia, both at the stationary phase and during long-
term hospital period [10].

In this study, the initial clinical-anamnestic parame-
ters in patients with and without diabetes did not show
significant intergroup differences. However, among
patients in group |, concomitant AH prevailed, as well
as at the time of admission, they were characterized



30

Poprygo M.V. et al.

by a higher class of AHF according to Killip. According
to a meta-analysis of the well-known British 30-year
study UKPDS (UK Prospective Diabetes Study), pa-
tients with diabetes and asymptomatic M| were char-
acterized by older age and the prevalence of the fe-
male gender. It was also specific, that the average
BP in a group of patients with Ml and diabetes were
higher despite the more aggressive antihypertensive
therapy, with the prevalence of microvascular com-
plications [11].

In the analysis of the electrocardiogram (ECG])
in the vast majority of patients in both groups, a si-
nus rhythm was recorded as a base. But attention
is drawn to the fact that in patients with STEMI and
diabetes, episodes of ventricular cardiac arrhythmias
of high grade were more common, the frequency of
which was > 2.5 times higher than in the comparison
group. In previous studies, the effect of hyperglyce-
mia on the electrophysiological processes was prov-
en in patients with heart diseases.

The study [12] showed that increased levels of
HbA1c > 8.5% in patients with CHD and type 2 diabetes
was accompanied by an increased ventricular arrhyth-
mias, which was reflected in statistically significant dif-
ferences, in relative indexes and a positive correlation
of HbA1c level with the amount of PVCs. The research
results of other Russian authors also show, that pro-
longed hyperglycemia is capable of causing cardiac
arrhythmia, particularly recurrent tachyarrhythmia,
the development of which is caused by abnormal au-
tomaticity [13]. Finnish researchers studied the par-
ticular parameters of Holter monitoring in patients
with diabetes. Within 3-12 months after the coronary
angiography, 1001 patients were examined, of whom
526 patients had diabetes. The heart rate turbulence
and the T wave alternation were analyzed as power-
ful predictors, including fatal arrhythmias in patients
with CHD. Significant prevalence of interruptions of
these parameters was noted in the group of patients
with CHD and diabetes — 58% vs 24 % (p < 0.001) and
LV EF < 50% [14]. On models of transgenic mice using
an implantable ECG telemetry, we tried to explain the
cause of arrhythmias in the presence of hyperglyce-
mia. The authors argue that the increase in the intra-
cellular concentration of lipids in cardiomyocytes and
the overexpression of receptors-activators of the per-
oxisome proliferation, observed in patients with diabe-
tes and obesity, lead to QT prolongation and associated
with it spontaneous ventricular arrhythmias, including
a polymorphic ventricular tachycardia and ventricular
fibrillation [15].

The parameters analysis of intracardiac hemo-
dynamics in patients with STEMI showed that in the
case of type 2 diabetes, the concomitant LV dysfunc-
tion was more pronounced. End-diastolic size of LV in
patients of group |, exceeding the analogous index by
5.7%, was accompanied by a corresponding decrease
in LV EF by 4.6 % relatively to the comparison group.

The results of the published study, which included
210 patients with MI, showed that hyperglycemia, oc-
curs in the first 24 hours of the disease, is associated
with the development of the LV dysfunction; which is a
powerful predictor of the worst long-term prognosis
due to the development of AHF. Multivariate analy-
sis showed, that hyperglycemia in the first 24 hours
of the disease is an independent risk factor for the
LV dysfunction and consequently the development of
heart failure and adverse outcome in patients with
MI [14]. Global contractility of LV was assessed us-
ing magnetic resonance tomography in 4998 patients
of 45-84 years old, including those without clinical
signs of CHD. 13% of patients had impaired glucose
tolerance, 12% had diabetes. A significant correlation
between the presence of diabetes and a decreased
shortening fraction of LV, subsequently a chronic
heart failure developed in 96 cases [16].

Finally, certain differences are revealed in the
study of the short-term prognosis of patients with
STEMI with and without diabetes. According to the
observations, diabetic patients were received with a
higher class of AHF. In addition, an acute phase of Ml in
these patients was often complicated by the develop-
ment of an acute LV aneurysm, including established
post-mortem and the EPIS. Kemerovo researchers
describe features of hospital prognosis of patients
with M| and carbohydrate metabolism disorders. By
the study results with a number of observations > 600,
the authors showed the presence of significant differ-
ences in the prognosis already at a stationary stage. In
patients with diabetes, having STEMI, more cases of
EPIS, a stent retrombosis and recurrence of M| were
recorded. In addition, negative effect of hyperglycemia
on the prognosis of patients was also evident in indi-
viduals with impaired glucose tolerance [17]. The study
Cooperative Cardiovascular Project (USA) analyzed the
prognosis of Ml patients with diabetes and without it,
depending on the level of blood glucose on admission.
In the analysis involving 141 680 patients in the period
1994-1996, the proportion of patients with severe hy-
perglycemia > 240 mg / dl was 26 %.

It was revealed that the mortality rate within 30
days among patients with diabetes and blood glucose
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> 240 mg / dl was 24 %, while patients with severe hy-
perglycemia on admission but without the previously
diagnosed diabetes, this index was 39% (p < 0.001)
[8]. The relationship between impaired glucose toler-
ance, diabetes and the development of sudden car-
diac death was studied in the study Honolulu Heart
Program. They studied the sudden death within 1-24
hours after the onset of acute symptoms. The hazard
ratio of death within 24 hours in patients with high
normal blood glucose values (151-224 mg / dl) and
diabetes, compared with persons without diabetes,
was 1.59 and 2.76 respectively (p < 0.05). A simi-
lar association was revealed in the analysis of sud-
den death within 1 hour, which the authors associ-
ated with a high risk of life-threatening ventricular
arrhythmias in these patients, rather than coronary
[18]. The values of glycemia at admission was identi-
fied as an independent predictor of death in patients
with acute coronary syndrome according to the re-
sults of the Dutch scientists study. It has been shown
that increasing the concentration of blood glucose at
1 mmol / | (with initial values > 9 mmol / l) increases
the risk of death by 10%. At the same time, indicators
of 30-days mortality among patients with diabetes
and without it amounted 16.8% and 5.2 % respectively
[19].

Regarding the mechanisms of negative influence
of diabetes on the Ml course, we can state the follow-
ing. The experimental studies have shown the dam-
aging effect of hyperglycemia on endothelial function,
the development of collateral circulation and increas-
ing microvascular dysfunction [20]. Acute hyperglyce-
mia can also degrade the coagulation properties of
the blood, increasing the tendency to thrombosis [21].
Researchers at the Health Science Center (Oklahoma,
USA) showed in a cell culture of umbilical vein, that
high concentrations of glucose may be a trigger of
apoptosis. Subsequently, they proved their hypothesis
at the models of mice with streptozotocinum-induced
diabetes [22].

Conclusion

Thus, the presence of concomitant diabetes burden
the course of STEMI, manifesting as a pronounced
LV dysfunction, as a high risk of ventricular arrhyth-
mias and complications of an acute Ml period. Also
negative effect of hyperglycemia associated with a
trend to an increased index of hospital mortality in
patients with STEMI.

Conflict of interest: None declared.
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Abstract

Aim

To determine the effectiveness of radiofrequency ablation (RFA] with concomitant Coronary Artery Bypass Grafting
[CABG] by the patients with persistent atrial fibrillation (AF] depending on the glomerular filtration rate (GFR).

Material and methods

403 patients (253 males and 150 females] aged from 50 to 67 (average age: 60.5%6.7 years] with persistent AF were
examined. The duration of AF before an operation ranged from 1.5 to 8 years and on average 4.7+1.5 years. The
initial figures of GFR accounted for from 59 to 45 ml/min/1.73 m? in 247 patients [the 1¢ group] and from 89 to 60
ml/min/1.73 m? in 156 patients (the 2" group).

Results

During inpatient hospital period of CABG it was diagnosed Acute Kidney Injury (AKI] by the132 patients (53.4 %] in
the 15t group and by the 35 patients (22.4 %] in the 2" group. Early recurrences of AF were revealed by 43.3 % of pa-
tients in the 1°t group and by 23.7 % of patients in the 2" group [p<0.001). In the 15 group the diagnosis of early re-
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currences of AF was made significantly more frequently among patients with AKI than among patients without it.
12 months after operation late recurrences of AF without antianginal therapy were revealed by 31.3 % of patients
and among them by 37.8% of patients with AKI in the 15t group; and by 21.2% and 24.2 % respectively in the 2
group. The figures of GFR were higher by patients with effective RFA than by patients with ineffective RFA on aver-
age at 37.8% [p = 0.002). It was revealed that GFR directly correlates with an effective refractory period of the left
atrium (r = 0.56; p < 0.001) and a frequency threshold for induction of arrhythmia [r = 0.53; p = 0.013). Elimination
of paroxysms of AF after RFA procedure was followed by considerable improvement of morpho-functional and

electrophysiological parameters of heart.

Conclusion

It was shown that the presence of renal dysfunction in patients with persistent AF adversely influences on effec-
tiveness of RFA with concomitant CABG and a short- and long-term cardiovascular prognosis.

Key words

Renal dysfunction, coronary artery bypass graft surgery, radiofrequency ablation, atrial fibrillation.

Introduction

It is known that the atrial fibrillation (AF) belongs to
the most common types of tachyarrhythmias, ad-
versely influences the cardiovascular forecast, and
demands the differentiated approach to therapy de-
pending on types of AF [1, 2]. At present, for tactical
control of sinus rhythm by patients with atrial fibril-
lation medications interventional and surgical tech-
niques are successfully used [1, 3, 4]. Clarification re-
entry locations in the mouths of the pulmonary veins
responsible for the occurrence of AF in 80-90% of
cases and the development of a method for mapping
nonflyuroskopik charting created the preconditions
for the widespread use of the procedure of isolation of
the pulmonary veins and the ganglionic plexus with a
view to effective control of sinus rhythm [3, 5]. Along
with an intervention method of ablation the arrhyth-
mogenic zones by patients with AF, in recent years it's
often used a surgical ablation as simultaneous inter-
vention in time of operation of the Coronary Artery
Bypass Grafting (CABG) and/or heart valve replace-
ment [6, 7]. Simultaneous heart operations allow to
eliminate the causes of cardiovascular hemodynamic
of AF, to influence most effectively on arrhythmogenic
substrates, and also to isolate the left atrium as the
most frequent source of intracardiac thrombosis and
increased risk of cardioembolic stroke [1, 3].

It is shown that efficiency of a radiofrequency abla-
tion (RFA) of mouths of pulmonary veins and plexus
ganglion depends on the AF form — paroxysmal,
persistent and permanent, frequency rates and ways
RFA — surgical, transvenous, mono — and bipolar,
etc., severity of cardiac remodeling, comorbidity in-
dex, and ranges from 50% to 90% [3, 4, 7, 8]. It is
established that the risk of renewal of paroxysms of

AF after the successful medicamentous and electric
cardioversion depends on function of kidneys, i.e. on
existence of a proteinuria and/or reduction of glo-
merular filtration rate (GFR) [9-11]. It is revealed that
the chronic kidney disease (ChKD) correlates with the
increased risk of emergence of AF and the thrombo-
embolic complications [2, 12].

It is also known that existence of ChKD consider-
ably increases risk of emergence of acute kidney inju-
ry (AKI) during the early period after heart operation,
especially with application of artificial blood circula-
tion [13, 14]. However opinions of experts on influ-
ence of AKI by patients with initial kidney dysfunction
subjected CABG surgery in combination with RFA
are diverged on the remote cardiorenal term. The
researches devoted to an assessment of cumulative
effect of ChKD and postoperative AKI by the patients
with persistent AF subjected CABG in combination
with RFA are single [7].

When assessing the prognostic role of ChKD by pa-
tients with HR it is necessary to consider dynamics of
cardiovascular and kidney changes in the remote peri-
od after cardiac interventions in combination with RFA.
As a rule, after operation CABG and/or prosthetics of
valves of heart most of patients has an improvement
the cardiac and real functions that positively affects
the remote forecast and survival [8, 13]. Therefore, the
assessment of dysfunction of kidneys by patients with
AF before operation, and especially its dynamics after
simultaneous heart operations is obviously important
for forecasting of efficiency of RFA.

The aim of the study was to compare efficacy of
GFR in combination with RFA by patients with persis-
tent AF depending on GFR in the remote period after
operation.
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Material and methods

The clinical study included 403 patients, 253 men and
150 women aged 50-67 years (mean age — 60,5 £ 6,7
years) with persistent AF subjected to operation CABG
in combination with RFA of pulmonary veins in the
Penza federal center of cardiovascular surgery. By 221
(89.5%) patients during operation it was performed
isolation of the left atrial appendage to prevent cardio-
embolic stroke in case of resumption of recurrent AF.

Prescription AF before operation mad up from 1.5
to 8 years and the average — 4.5 + 1.6 years (Table 1).
Paroxysms of AF recurred from 2 to 7 times a year and
generally stopped using antiarrhythmic drugs. The ini-
tial sizes of GFR determined by a formula CKD-EPI [15]
by 247 patients made up from 59 to 45 ml/min. / 1,73
sq.m (1 group) and by 156 patients — from 89 to 60 ml/
min./ 1.73 sq.m (the 2" group). AKI was diagnosed and
classified by creatinine level in blood serum, using cri-
teria of AKIN (Acute Kidney Injury Net-work]) [16].

The comparison of the clinical and anamnestic data
revealed prevalence of comorbid states in 1 group on
comparison with the 2" group — the postponed myo-
cardial infarction (p=0.027) and a stroke (p=0.025),
chronic heart failure of stagnant type (p=0.011), anemia
(p=0.039) and obesity (p=0.036). Besides, in 1 group the
frequency of paroxysms of AF (p=0.003) and their dura-
tion (p=0.011) was more, than in the 2" group.

Criteria for an exception from research were: pri-
mary diseases of kidneys; diabetes of 2 types; car-
rying out a program hemodialysis before operation;
sick sinus syndrome and/or atrioventricular block of
the ll-Ill degree; valvular heart disease; thyroid dis-
ease with violation of hormonal activity.

Doppler echocardiography was carried out on the
device Acuson X300 (“Siemens-Acuson”, Germany) at
a sinus rhythm. It was determined the final diastolic
and final systolic sizes of the left ventricle (FDSLV,
FSSLV), an index of the volume of the left atrium
(IVLA), the ejection fraction (EF) of LV, cardiac index
(Cl) LV, myocardial mass index LV (MMI] and specific
peripheralvascular resistance (SPVR). For an assess-
ment of LV diastolic function it was defined indicators
of a transmitral diastolic flow: maximum speed of a
fast and slow blood supply (Ve, Va); their ratio (Ve/Va);
isovolumic relaxation time of LV (IVRT), and also it
was calculated the Cardiothoracic ratio (CRCR).

Electrophysiological research of heart was con-
ducted by transesophageal electrical stimulation of
the left atrium. It was calculated the following indica-
tors: wave dispersion of P (dP); recovery time of sinus
node function (RTSNF); corrected DACE (RACE); ef-

Table 1. The clinical characteristic of the examined
patients in groups before operation

Options ‘1n9=’2°2'7p] lznir,l"s"é';
Men, n /% 156/63.2 | 97/62.2
Age, years (M+SD) 60.5+6.7 61.6+6.3
Prescription AF years (M+SD) 4.7£1.5 4.3£1.2
;Qaerf[rmg%”lcy of paroxysmal AF per 4494138 | 3.62¢1.16%
:-thle:gtDliate during AF in minute. AF 13074115 | 129.1410.2
Duration paroxysm AF, hours (M£SD) 6.28+1.76 | 4.81%1.46*
CHF II-11l functional class, n /% 102/41.3 | 44]28.2*
Arterial hypertension, n /% 1477605 | 83/53.2
Myocardial infarction, n /% 106/43.6 | 49/31.4*
previous stroke, n /% 35/14.2 10/ 6.4*
Anemia (Hb <110 r/n), n /% 29/11.7 8/5.1*
GFR ml/ min/1,73 m?(M+SD) 54.3t4.4 72.9+6.1*
abdominal obesity, n /% 103/41.7 | 48/30.8*
(r'])f}z/c:nic obstructive pulmonary disease, 18/73 18/73

Note: ur — unreliable (p>0,05). CHF — congestive heart failure;
HR — heart rate; Hb — hemoglobin.

fective refractory period of the left atrium (ERPLAJ;
frequency threshold of induction of arrhythmia (FTIA).
Holter monitoring of the electrocardiogram was car-
ried out by means of Astrocard system ("Meditek”,
Russia) for the purpose of identification of violations
of a warm rhythm, including asymptomatic and un-
stable paroxysms of AF (duration < 30 sec.). Tool re-
searches were conducted before, in 6 and 12 months
after operation.

Research was carried out according to standards of
appropriate clinical practice (Good Clinical Practice)
and the principles of the Helsinki Declaration of the
World medical association. The protocol of research
was approved by Ethical committee of the institute
and before inclusion in research patients signed the
written informed consent.

Statistical processing of results of research was
carried out with application of the Statistic 6.0 pro-
gram. The normality of distribution of signs was de-
termined by Kolmogorov-Smirnov’s test. Depending
on nature of distribution of signs reliability of dis-
tinctions was defined by means of parametrical
(Styudent’'s t-criterion] and nonparametric meth-
ods (Mann-Whitney's U-criterion). Comparison
of frequencies of a binary sign was carried out by
definition of nonparametric criterion 2 according
to Pearson. Conjugacy of the studied parameters
determined by method of the one-factorial correla-
tion analysis by Pearson. Data were presented in the
form by M+SD. Distinctions were considered reliable
at p < 0.05.



36 Sysina O.N. et al.
Results 60 0 the 1 group
During the hospital period of supervision after opera- 50 > DO the 2 group
tion it was diagnosed AKI for 167 patients, including

in the 1 group — by 132 (53.4 %) patients and in the 40 1 33 5, o

2nd group — by 35 (22.4%) patients. As a result, in s 30 242 239

each group allocated two subgroups: patients with 20 1 207 203

AKI and without it. It should be noted that in the next

30 days after operation early recurrence of AF in 1 101 ‘ | \
group was revealed by 107 (43.3%) patients and in 0 : . .

the 2" group — by 37 (23.7%) patients, distinction is
reliable (x?=15.16; p <0.001). Besides, in the 1 group
with AKI early recurrence of AF was diagnosed for
patients authentically more often (y?=7.05; p=0.008),
than by the patients who don’t have AKI (figure 1).
Early recurrence of AF by the patients who don’t have
AKI was authentically more often in 1 group, than in
the 2nd group: 33,9 % vs 20.7 % (y?=4.59; p=0.032).

The assessment of efficiency of RFA in 12 months
after operation has showed that in the 1 group late
recurrence of AF without application of antianginal
therapy is diagnosed by 71 (31.1 %] of the patient and
in the 2nd group — by 32 (21.2%)] of patients. Thus in
the 1 group the number of the patients who trans-
ferred AKI was reliable more, than patients without
AKI: 37.8% vs 23.9% (p=0.033]). Besides this, the
probability of emergence of late recurrence of AF by
patients without AKI authentically didn’t differ de-
pending on initial function of kidneys.

By the end of the supervision period in the 1 group
efficiency of RFA without application of AAT made
68.9% and in combination with AAT — 80.7%, in the
2nd group — 79.5% and 90.1 %, respectively. Thus,
the patients who transferred AKI, had an efficiency of
RFA below, than at the patients who didn’t have post-
operative AKI. Without AAT, patients of the 1 group
which transferred AKI had the minimum direct ef-
ficiency of RFA and made up 62.2%, and maximum
efficiency took place by the patients without dysfunc-
tion of kidneys, both before operation, and after it,
made up 80.5% (%?=9.10; p=0.003).

When studying relationships of cause and ef-
fect between early and late recurrence of AF after
operation distinction in the compared groups has
been revealed. It is shown that in the 1 group by
the patients with AKI and with early recurrence of
AF the probability of preservation of recurrence of
AF and in the late period after operation is high: in
51.1% of cases. However patients without AKI have
a preservation of recurrence of AF, which arose in
the early postoperative period, it was observed by
42.3% of patients. In the 2nd group in the presence

AKI(+) AKI(-) AKI(+) AKI{-)

Early recurrence of AF Late recurrence of AF

Note: AKI (+) — patients with AKI; AKI (-] — patients without AKI.

Figure 1. Comparison of efficiency of RFA depending on the initial
function of kidneys and development of postoperative AKI without
application of AAT

of early recurrence of AF by the patients who trans-
ferred AKI, arrhythmia paroxysms in 12 months
after operation were noted in 37.5% of cases and
by the patients without AKI — in 33,3 % of cases.
It testifies that existence of early recurrence of AF
after operation CABG in combination with RFA does
not exclude possibility of preservation of a stable
sinus rhythm in the remote period.

It should be noted that patients with early recur-
rence of AF have cardiovascular complications — a
perioperative myocardial infarction, an ischemic
stroke, a sharp heart and renal failure, etc., took
place authentically more often than at preservation
of a sinus rhythm. The hospital lethality depend-
ing on initial function of kidneys and development of
AKI fluctuated from 9.8 % to 2.5 %.

It should be noted that in 12 months after opera-
tion CABG in combination with RFA in the 1 group by
21 (9.2%) of the patient, including by 14 (11.8%) of
the patients who transferred AKI progressing of the
dysfunction of kidneys preceding operation and in the
2" group — 3.3% and 6.1%, respectively took place.
The stable increase in GFR in 12 months after opera-
tion in the 1 group it was observed by 117 (51.3 %) of
the patients, including by 48 (40.3%) of the patients
who transferred AKI and in the 2nd group — 60,9%
and 54.6 % respectively. As a result, in 12 months af-
ter operation from 379 patients by 263 (69.4%) the
size of GFR was->60 ml/min./1.73 in sq.m and by 116
(30.6 %) of the patients it was <60 ml/min./1.73 sq.m.
It is also shown that efficiency of RFA at size GFR >
60 ml/min. / 1.73 sq.m in comparison with GFR <60
ml/min. / 1.73 sq.m are reliable above (figure 2J:
74.1% and 57.8 % respectively (p=0.011). It is revealed
that by the patients from successful RFA the size of
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Figure 2. Efficiency Comparison of RFA depending on size of GFR
in 12 months after operation

GFR in average for 37.8% (p = 0.002) surpasses that
by the patients from unsuccessful RFA (figure 3).

By means of the one-factorial correlation analy-
sis the correlations of GFR and electrophysiological
indicators of heart testifying that decrease in GFR of
kidneys is associated with factors of electric hetero-
geneity of atrial- violation of diastolic relaxation of
ventricles, dilatation of the sizes of atrials, anemia,
etc. [1, 17] are revealed. It is shown (figure 4) that
size GFR directly correlates with indicators ERPLA
(r=0.56; p <0.001) and FThIA (r=0.53; p = 0.013).

Comparison initial of the morpho-functional and
electrophysiological parameters of heart depend-
ing on efficiency of RFA didn’t reveal the distinction
(table 2). However, 12 months later after operation it
is noted that elimination of paroxysms of AF leads to
improvement of parameters of cardiohemodynam-
ics, and also to reduction of cardiometric param-
eters. Thus indicators of systolic function — CI and

90
85 T
80

75 74.7£5.4
70 \

p=0.002

65

60 —|— 54.2+3.9
55 \J

50 J_

45

GFR ml/min. / 1.73 sq.m

Successful RFA
Unsuccessful RFA

Figure 3. Comparison of Sizes GFR depending on efficiency of RFA
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Figure 4. Correlation of Indicators GFR and ERPLA irrespective of
initial function of kidneys

EF increased in average by 13.9% (p=0.008) and

16.9% (p=0.026), respectively, indicators of the dia-

stolic function LV —Ve/Va and IVRT also changed au-

thentically: in average for 32.6% (p<0.001) and 9.0%

Table 2. Comparison of dynamics of the morpho-functional and electrophysiological parameters of the heart
in 12 months after operation taking into account efficiency of RFA (MxSD)

Patients with successful Patients with unsuccessful
Indicators RFA (n = 320) RFA (n=59)

Initially, After operation p Initially, After operation p
EDSLV, mm 55.424.7 51.845.1 ur 54.9+4.2 53.045.2 ur
VILA, ml/m? 42.7+3.6 34.5t4.3 0.014 43.2+4.0 38.6+3.2* 0.031
EF LV, % 46.7+4.1 54.615.2 0.026 47.1£3.8 50.315.0* ur
Cl, /min/m? 2.38+0.19 2.710.23 0.008 2.3520.21 2.5420.26* 0.014
SPVR, conventional units. 55.026.4 43.0£5.5 <0.001 54.6%5.9 47.026.1 0.011
ILVM, g/m? 118.3¢12.7 108.2+11.6 0.029 117.4£13.2 114.5£12.3 ur
CR,% 44.35.0 39.6+4.7 0.032 44.55.6 41.7+3.8 ur
Ve /Va 0.86+0.07 1.14+0.13 <0.001 0.85+0.09 1.03£0.12* 0.006
IVRT, ms 101.549.7 92.4+10.6 0.011 102.649.4 96.5+8.3 ur
KBB®CY, ms 290.8+22.5 245.1£18.3 ur 318.0£27.6 263.1£30.2 ur
ERPLA, ms 235.2+18.1 276.4£23.9 0.008 241.6£20.3 255.4 £24.9* 0.031
FThIA, impulse/min 477.0£63.2 822.5¢74.3 <0.001 485.1£70.6 608.5+56.0* 0.022
Wave dispersion P, vc 41.8+3.9 35.4+3.5 0.036 42.3+4.5 40.2+4.8 ur

Note: * — distinction of indicators after operation in groups, ur — unreliable (p<0,05).
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(p=0.011), respectively. It is important to note that
stable preservation of a sinus rhythm, improvement
of contractile and pump function of the heart, thanks
to successful RFA and a revascularization of a myo-
cardium, promoted reduction of the increased initial
sizes of heart — EDSLV, CR, VILA and ILVM. In group
of patients with successful RFA indicators ERPLA
and FThIA increased in average in 17.5% and in 1.72
times, respectively, and wave dispersion P decreased
in average in 15.3% (p = 0.036).

In the group of patients with unsuccessful RFA the
changes in morphological and functional indicators
of heart were also reliable, but are less expressed,
than by the patients with successful RFA. Despite
preservation of rare paroxysms of AF after RFA and
against AAT, the frequency of waves of fibrillation (f
waves) and HR during a paroxysm of AF decreased
authentically, indicators ERPLA, FThIA and amplitude
of waves, contrary, increased. By most of patients
with successful RFA it wasn't succeeded to induce
AF paroxysms by means of transesophageal electro-
stimulation, or unstable paroxysms were induced.

It is important to note that existence of dysfunc-
tion of kidneys by patients with persistent AF both in
an initial state, and after operation CABG in combina-
tion with RFA influences risk of development of ad-
verse cardiovascular events, mortality and a further
current of an arhythmic syndrome. It is shown that
within the first year of supervision cardiovascular
complications after successful RFA arose less than at
patients with late recurrence of AF (table 3). Repeat
of paroxysms of AF after operation was followed by

Table 3. Comparison of clinical outcomes depending on
efficiency of RFA in combination with CABG 12 months
later after operation (n/%)

Patients with | Patients with
Cardiovascular complications and successful unsuccessful
manipulations RFA RFA
(n=320) (n=59)
Acute coronary syr)drome/ 7/2.19 4/6.78
myocardial infarction
Ischemic stroke / transient "
ischemic attack 41125 5/8.48
The manifestation of sick sinus 6/1.88 3/5.08
syndrome
Long persistent / permanent AF 0/0 7/11.86*
Pacemaker implantation 7/2.19 3/5.08
The frequency of hospitalization "
for cardiac causes (M+SD) 0462048 1.13:0.52
Percutaneous coronary 5/1.56 4]6.78
interventions
Thrombosis / embolism 3/0.94 2/3.39
Cardiovascular mortality 6/1.88 5/8.48*
Program hemodialysis 0/0 4/6.78*

Note: * — distinction between groups (p < 0,05).

the increased need for implantation of a pacemaker,
a program hemodialysis and reception of indirect an-
ticoagulants. Annual mortality after discharge from a
hospital in group of the patients with successful RFA
was authentically higher (p=0.019), than at preserva-
tion of recurrence of AF after RFA.

Thus, existence of ChKD with the lowered GFR
<60 ml/min. / 1.73 sq.m by the patients with persis-
tent AF subjected to operation of CABG in combina-
tion with RFA is associated with low efficiency of RFA
procedure in comparison with intact function of kid-
neys, and also adversely influences cardiovascular
and renal forecasts.

Discussion

In recent years in connection with the steady growth
of frequency of identification of ChKD in the general
population the study of cardiorenal relationship be-
comes relevant, characterized cardiorenal syndrome
and cardiorenal continuum. It is proved that existence
of the dysfunction of kidneys, which is shown a pro-
teinuria and/or decrease in GFR increases risk of
emergence of AF, reduces efficiency of medicamen-
tous control of a sinus rhythm [10-14, 18]. Results of
the conducted research showed that efficiency of the
RFA procedure executed during operation of CABG
depend not only on an initial functional condition of
kidneys, but also more depend on postoperative dy-
namics of ChKD. It is shown, that at patients with suc-
cessful RFA the preservation of a stable sinus rhythm
promotes increase of cardio hemodynamic effective-
ness of CABG, in its turn, improvement of contractile
and pump function of the heart by revascularization
within optimizes renal hemodynamics and glomeru-
lar filtration.

It is important, that postoperative dynamics of
morpho-functional heart remodeling correlates with
the effectiveness of RFA. Preservation of a stable si-
nus rhythm in 12 months. after CABG in combination
with RFA is associated with regression of left ven-
tricular hypertrophy of LV, improvement of indicators
of systolic and diastolic functions of heart and reduc-
tion of the sizes of the left ventricular which in to-
tal reduce “arrhythmogenic potential” atria. Several
authors emphasized the prognostic value of baseline
morphological and functional indicators in assessing
the effectiveness of the procedure RFA by patients
with the AF various forms [2, 6, 7. It is shown, that
initial morpho-functional and electrophysiological
risk factors for late recurrence of AF correlate with
inefficiency RFA procedure, on the contrary, by pa-
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tients with a successful outcome of RFA postopera-
tive values of these parameters play an important
role regardless of the dynamics of the initial param-
eters. It means that, based on initial morphological
and functional parameters of the heart one can not
conclusively predict the efficacy of RFA, especially,
carry out profiling of patients to which this procedure
can be refused.

It is also revealed, that effective RFA is followed by
reliable shifts of the electrophysiological indicators
characterizing electric characterized by an electrical
heterogeneity (“arrhythmogenic readiness”] of the
atria. It is shown, that in the group of patients with
lack of late recurrence of AF the reliable increase
in presurgical indicators ERPLA and FThIA is noted.
Despite of preservation of recurrence of AF after
RFA, it's often marked the reduction of expressive-
ness of clinical and hemodynamics symptomatology
of AF that is shown by reliable reduction of frequen-
cy and duration of paroxysms of AF, increase in the
specific frequency of asymptomatic paroxysmal AF.
Therefore, morpho-functional indicators of heart, and
the lowered GFR of kidneys before operation of CABG
in combination with RFA in comparison with their
postoperative values possess less expressed predic-
tive value of efficiency of surgical RFA in the remote
period.

Itis also noted, that the development of postopera-
tive AKl is followed by increase in frequency of early
recurrence of AF, and adversely influences the next
cardiovascular forecast irrespective of initial size of
GFR. Efficiency of RFA in combination with operation
of CABG and the cardiovascular forecast during the
remote period is much worse by the patients who
transferred AKI and by initial dysfunction of kidneys.

Therefore, absence of full antiarrhytmic effect dic-
tates the need to perform repeated procedures of
RFA, including expansions potential the arrhythmo-
genic sites, which are exposed to ablative effects, and
eliminating postincisional supraventricular tachycar-
dia [6, 7.

Thus, the importance of the received results con-
sists in that the predictive value of decrease in GFR
<60 ml/min. / 1,73 sq.m both before operation, so af-
ter CABG in combination with RFA in the remote pe-
riod. In this regard holding cardio- and neuroprotec-
tive therapy, including use of a program hemodialysis
is actual. It is revealed that the improvement of glo-
merular function of kidneys, thanks to simultaneous
operation of CABG and the RFA procedure, promotes
improvement of the cardiovascular forecast.

Conclusions

Early recurrence of AF after operation of CABG in
combination with RFA appears at initial size of GFR
< 60 ml/min. / 1,73 sq.m and in case of development
of postoperative AKI, than by the patients with size of
GFR > 60 ml/min. / 1,73 sq.m and in the absence of
AKIl authentically more often.

Efficiency of the single procedure of RFA in combi-
nation with CABG and without application of antiar-
rhytmic therapy, in 12 months after operation by the
patients with size of GFR < 60 ml/min. / 1.73 sq.m,
made up 68,9 %, including by the patients who trans-
ferred postoperative AKI, - 62.2% and by patients
with size of GFR > 60 ml/min. / 1.73 sq.m — 79.5%
and 75.8 %, respectively, in a combination with AAT -
80.7 and 90.1 %, respectively.

Size of GFR irrespective of dysfunction of kidneys
directly correlates with indicators of the effective re-
fractory period of the left ventricle (r=0.56; p < 0.001)
and frequency threshold of induction of AF (r=0.53;
p=0.013]). By the patients with successful RFA the
size of GFR reliable above in average for 37.8%
(p=0.002), than by the patients with unsuccessful
RFA.
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Summary
Object

Explore the structural-functional state of the left ventricle (LV) in female patients with post-infarction chronic
heart failure (CHF] II-1ll functional class (FC] [NYHA).

Materials and methods

The study included 105 female patients with CHF II-1ll FC of non-valvular etiology; all of the patients were post-
menopausal. The median age was 59 + 6.7 years. All patients, included in the study, were performed echocardiog-
raphy on ultrasound scanners «Vivid-7, Dimension» [USA).

Results

Analysis of the ECG results showed, that CHF occurs predominantly in women with preserved LV systolic function.
Restrictive type of the diastolic LV relaxation was defined only in é patients (6.2 %), abnormal type of diastolic re-
laxation was observed in 32 patients (31.3 %] and in 63 (61.7 %] patients the type of violation of diastolic relaxation
could not be determined. It should also be noted, that 8 patients (8.16 %] had a combination of LV systolic dysfunc-
tion, defined in terms of LVEF, and signs of violation of diastolic relaxation, i.e. mixed LV dysfunction. In 23.5%
cases concentric LV hypertrophy was defined, in 48 % cases — eccentric hypertrophy without dilatation, in 15.7 %
cases — eccentric LV hypertrophy with dilatation and in 9.8 % cases — mixed hypertrophy of LV.

Conclusion
Post-infarction CHF in women is combined with the preserved LV systolic function. In cases with post-infarction
CHF II-1ll FC, the most common type of LV remodeling is eccentric hypertrophy without dilatation.

* Corresponding author. Tel.: +994 50 599 21 03; +994 55 480 67 28; E-mail: gulnazdadashova@mail.ru
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Introduction

Over the past decades, despite of the obvious achieve-
ments in the study of pathogenesis, clinic and treat-
ment, chronic heart failure (CHF) still remains the
most difficult and unfavorable prognostic complica-
tion of cardiovascular diseases. A significant number
of clinical and epidemiological studies in Russia and
abroad evidences this [1-6].

Over the past 20 years, the prevalence of CHF in-
creased by more than 150%. The incidence of CHF
in the United States was about 2.5% [7, 8], in the
European population it ranged from 0.4 % to 2% [9], in
developing countries, this information is sparse. [10]
The annual spread rate of CHF amounted 10 per 1
thousand people. Approximately 300 thousand people
died from CHF, and treatment costs reached 1-2% of
total expenditure on health [11-13].

According to current literature data, significant de-
mographic changes in the population over the past
decade are considered as the main cause of increase
in the prevalence of CHF: the decrease in the propor-
tion of young people and a significant increase in the
number of elderly and centenarians, who are at risk
for development of CHF. Currently, researchers are
talking about the process of global “aging” of the
population in the developed world [14-17]. In the UK
over the past 40 years, the proportion of persons > 65
years old increased by 50%, and a 3-fold increase in
the number of persons, who are 85 years old [18].

According to a recent registry of clinical entities,
CHF is not the independent disease in the Republic
of Azerbaijan, it is not included in statistical reports,
but it is seen as a complication or outcome of ma-
jor cardiovascular diseases. We know that as well as
in Russia (before the study “Era” — epidemiological
studies of patients in the European part of Russia),
similar systematic data were not available [19].

This is due to the fact that CHF was not fixed both
in the Russian and the national health statistics as a
distinct disease, but it was dissolved in other diag-
noses: coronary heart disease, rheumatic heart dis-
ease, myocarditis, cardiomyopathy, etc.

For decades, it was believed that the basis for the
development of CHF was a violation of the LV contrac-
tile ability, which was revealed in the determination of
its ejection fraction (EF). In the late 90s, there were

reports that the clinical manifestations of CHF are
observed in 20-30% of patients with the preserved
LV systolic function. This led to the assumption, that
the cause of CHF could be extremely diastolic dys-
function with the preserved LV systolic function.
Confirmation of this assumption has been possible
thanks to the appearance of the Doppler method
(Doppler-ECG]) and its wider introduction into clinical
practice. Essential significance of this method lies in
the fact, that with its help there is a real opportunity
to assess the global (systolic and diastolic) LV func-
tion in patients with CHF [20].

Most epidemiological studies indicate the predom-
inance of men among patients with CHF [21]. A more
serious epidemiological situation in terms of cardio-
vascular morbidity and mortality in men has led to an
underestimation of the importance of this problem in
women [22].

Therefore, the problem of the CHF treatment in
women comes to the fore. It is necessary to define the
peculiarities of CHF and its treatment in the female
population, to communicate clinical manifestations
with a hormonal status of women in different age pe-
riods. There is a need for a new epidemiological study,
the results of which will be of great practical impor-
tance for the health system, in the development of
guidelines and principles of CHF treatment in women.

Thus, considering the above definitions, the gender
differences of CHF in women are interesting, which is
reasonable and relevant to modern health care.

The object of research is to determine the charac-
teristics of structural-functional state of LV in women
with the post-infarction CHF II-Ill functional class (FC).

Materials and methods
The study included 105 women suffering from CHF II-
[II FC of non-valvular etiology, which are postmeno-
pausal. Average age is 59 6.7 years. All patients (n =
105), included in the study, was performed echocar-
diography (ECG) on the ultrasonic scanner «Vivid-7,
Dimension» (USA]. In the present study, this survey
was not carried out in 3 women, for various reasons,
so in the final data analysis, 102 patients suffering
from the post-infarction CHF II-Ill FC were included.
The Ethics Committee of the Institute of Cardiology
of Azerbaijan approved the study protocol. Work carried
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outin accordance with the requirements of Good Clinical
Practice (GCP), Good Epidemiology Practice (GEP) and
the Helsinki Declaration of Human Rights. All patients
signed the informed consent to the data analysis of re-
cords contained in their medical documentation.

The structure of complications is represented by a
post-infarction stenocardia (71%), heart rhythm disor-
ders (18%), the formation of a heart aneurysm (5%),
blood clotin LV (2%) or ischemic cardiomyopathy (4 %).
Background increased BP was recorded in the whole
group in 82 % of patients, which is consistent with pop-
ulation-based studies on the higher frequency of arte-
rial hypertension (AH) among women [23].

Patients, included in the study, were treated with
antiplatelet agents (90 %), B-blockers (85%), angio-
tensin-converting enzyme (95 %), diuretics (68 %), ni-
trate (41 %), statin (22 %).

Statistical analysis of the material was held by
software packages the Microsoft Excel. The text, the
data is presented as arithmetic mean and standard
error of the mean (M £ m].

Results and discussion

Analysis of the ECG study showed that CHF occurs in
women predominantly with the preserved LV systolic
function. Table 1 summarizes the main indicators
characterizing the LV systolic function in women suf-
fering from CHF II-I1l FC.

Numerous studies have shown that diastolic dys-
function developed more often in women than in men,
and LVEF remained unchanged [24-29]. The preva-
lence of CHF in more elderly patients should be also
considered. With an age increasing, the percentage
of patients with the preserved LV systolic function in-
creases [29, 30]. Thus, the prevalence of the LV dia-
stolic dysfunction in women is associated with both
the feature of a woman'’s heart reaction to damaging
factors and gender characteristics of the CHF spread
depending on age.

Table 1. Indicators of the LV systolic function in women
with post-infarction CHF I1-1ll FC

Indicator Value (n=102)
ESD, mm 40.14.9
EDD, mm 57.0£5.2
ESV, ml 54.4+6.8
EDV, ml 109.1£11.2
LVEF, % 56.3+4.9
SV, ml 89.1+9.7

Features of cardiovascular continuum lie in the
fact that at a certain stage of heart disease, progres-

sion of CHF occurs on general regularity, practically
independent of etiologic factor. Perhaps this is the
key to explaining the search of criteria of early diag-
nosis and prognosis of CHF [31-34].

Thus, when analyzing the results of ECG study
of the heart, the LV systolic dysfunction is defined
only in every fourth patient, whereas it is intact in
other cases. To identify the etiologic and clinical-
demographic indicators, which may be associated
with the occurrence of LV systolic dysfunction, all
the patients were divided into subgroups accord-
ing to certain clinical-demographic characteristics
(Table 2).

Table 2. The incidence of the LV diastolic dysfunction,
depending on the original characteristics of patients
with CHF

The incidence of the
LV diastolic dysfunction in
subgroup, %

Subgroups of patients with CHF

AMI in medical history 71

Age > 75 years old 53.4
Atrial fibrillation 33.2
AH as a cause of CHF 59.5
Diabetes mellitus as a cause of CHF 25.7

Thus, it was possible to determine the patient’s
premorbid background with CHF, in which systolic
CHF is determined most likely. This form of CHF is
specific in women after acute myocardial infarction
(AMI]), AH and in elderly patients aged > 75 years.

The next logical step of the work was to deter-
mine the parameters of LV diastolic function. Table 3
summarizes the main indicators, characterizing the
LV diastolic function in women with the post-infarc-
tion CHF 11-11l FC.

Table 3. Indicators of the LV diastolic function in women
with the post-infarction CHF lI-lll FC

Indicator Value (n=102)
The rate of early rapid filling of LV (peak EJ, m/s 0,89+0,17
The rate of late atrial filling of LV (peak A), m/s 0,71+0,02
The ratio E/A 1,49+0,21
Isovolumic relaxation time, ms 85+13
;hse deceleration time of early diastolic filling, 17433

In the study sample, based on the method of deter-
mining the arithmetic mean of each specific indicator,
it can come to the mistaken belief that the LV diastolic
function is not impaired. However, although the re-
strictive type of the LV diastolic relaxation was defined
only in 6 (6.2%]) patients, abnormal type of diastolic
relaxation was observed in 32 (31.3%) patients, and
in 63 (61.7%) patients the violation type of diastolic
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relaxation could not be determined. It should also be
noted, that in 8 (8.16 %) patients there was a combi-
nation of the LV systolic dysfunction, defined in terms
of LVEF, and violation signs of diastolic relaxation, i.e.
mixed LV dysfunction.

The analysis of remodeling features of LV based
on the definition of indicators, such as LV myocardial
mass index (LVMMI), relative wall thickness (RWT),
shown that a change in the spatial architecture of
LV is specific for women suffering from the post-in-
farction CHF II-111 FC (Table 4).

Table 4. The incidence of various types of LV remodeling,
characterized by different ratios of wall thickness and
size of its cavity

Types of LV remodeling Frequency, abs / %
Normal LV 1/0.98
Concentric hypertrophy of LV 26/23.5
Eic[gf;ttigﬁ hypertrophy of LV without 49/48.0
Eccentric hypertrophy of LV with dilatation 16/15.7
Mixed hypertrophy of LV 10/9.8

Thus, we can conclude, that the presence of the
post-infarction CHF II-Ill FC in women indicates the
presence of some form of LV remodeling with ap-
proximately 100% probability. In 23.5% cases, the
LV concentric hypertrophy is defined in patients (LVH),
in 48% cases — the LV eccentric hypertrophy with-
out dilatation, in 15.7% patients — the LV eccentric
hypertrophy with dilatation, and in 9.8% patients —
mixed LV hypertrophy.

In recent years, the gender characteristics of car-
diac remodeling after myocardial infarction (Ml) are
discussed actively, despite the fact that the develop-
ment of CHF after Ml occurs on general mechanisms
[33, 34]. In particular, the experiments show that fi-
broblasts of woman’s hearts are more resistant to
ischemia than men’s, which determines their lower
rate of the apoptosis of heart cells after MI [35]. This
was confirmed in the clinic: in women, having MI, the
degree of apoptosis of cardiomyocytes was 10 times
lower than in men [36]. Consequently, the post-in-
farction remodeling occurs in women more favorably
than in men. The thinning of the myocardium walls
and enlargement of the heart chambers in women is
less pronounced. As we age, women saved the total
amount of heart muscle cells and muscle mass, but
there is their steady loss in men. Often after Ml, pres-
sure overload develops. In this case, the majority of
the women LV remodeling is on relatively favorable
adaptive type of the heart remodeling, whereas there

is dilation of the LV chamber in men, which often
leads to a decrease in systolic function.

Conclusions
Post-infarction CHF occurs predominantly with the
preserved LV systolic function in women.

The presence in females of the post-infarction CHF
[I-111 FC usually indicates the presence of some form
of LV remodeling. At the same time, in 23.5 % patients
concentric LVH is defined, in 48 % patients — eccen-
tric LVH without dilatation, in 15.7% patients — ec-
centric LVH with dilatation, and in 9.8% patients —
mixed LVH.
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Results of the European Congress
of Cardiology 2015

On 29" August — 1%t September 2015, London
hosted the annual European Congress of Cardiology.

The congress was attended by 32 773 delegates
from more than 50 countries. 440 delegates, includ-
ing scientists, doctors and health managers from dif-
ferent cities of the country, represented Russia.

The organizing committee presented a number
of new communication technologies. In the days of
the Congress, daily e-mailing with the main news
and press releases was carried out for all registered
specialists on the official website. TV channel broad-
casted scientific activities of the congress online. The
project ESC365 is launched, allowing to get acquaint-
ed with videos, slides, theses and other materials of
the Congress on the website of the European Society
of Cardiology, during a year for free.

The scientific program of the Congress was in-
tense; it included plenary sessions, symposia, dis-
cussions, poster sessions, presentations at exhibi-
tions, interactive sessions and others.

The first day of Congress, the European Society of
Cardiology provided 5 clinical guidelines:

e Recommendations for the diagnosis and treat-
ment of pulmonary hypertension

e Recommendations for diagnosis, treatment and
prevention of infective endocarditis

e Recommendations for the diagnosis and treat-
ment of diseases of the pericardium

e Recommendations for the management of pa-
tients with ventricular arrhythmias and the preven-
tion of sudden cardiac death

¢ Recommendations for the management of pa-
tients with acute coronary syndromes without persis-
tent elevation of ST segment.

Inthe near future, the Russian Society of Cardiology
will feature Russian versions of these recommenda-
tions on section of the site http://www.scardio.ru/
rekomendacii/rekomendacii_esc/.

Traditionally, HOT LINE sessions with the presen-
tation of the results of major scientific and clinical
studies have the greatest interest. During 3 days in 6
areas: acute myocardial infarction, atrial fibrillation /
pacemakers, diabetes / pharmacology, hypertension,
heart failure, coronary heart disease; the results of
28 studies, 18 clinical trials updates and 20 registers
were presented. The following studies aroused the
great interest and discussion among the delegates:

— PLATFORM: the use of diagnostic strategy of
computed tomography with the fractional flow re-
serve method, which significantly reduces the num-
ber of patients with coronary artery disease, requir-
ing invasive coronary angiography

— MATRIX: Is the continuous bivalirudin infusion
effective?

—Treatment of central sleep apnea syndrome: a
neutral impact on the final points with a trend of in-
creasing mortality

— PARAMETER: LCZ696, compared with olmesar-
tan, reduces the stiffness of arteries in aged people
better

—Some hypoglycemic drugs increase cardiovas-
cular complications
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— OptiLink HF: Remote intrathoracic impedance
monitoring does not improve survival in patients with
chronic heart failure.

— PROMPT: Stimulants of left ventricular do not
reduce a remodeling after extensive myocardial in-
farction.

— PATHWAY3: The combination of amiloride and
hydrochlorothiazide effects neutrally on glucose me-
tabolism; lowers blood pressure better than a mono-
therapy with each of them.

— DOPPLER-CIP: the small size of the heart and
thickened walls are predictors of remodeling while
coronary heart disease.

In science materials of congress, 4533 theses were
published.

The next European Congress of Cardiology will be
held from 27" to 315t August 2016 in Rome. More infor-
mation on the materials of the European Congress of
Cardiology, you can find on the official website of the
European Society of Cardiology www.escardio.org.ru
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Report from Russian National Congress
of Cardiology 2015

From the 22" to 25" of September in Moscow an-
nually Russian National Congress of Cardiologists
was held.

The Congress was dedicated to the fight against
cardiovascular disease and the search of new ways of
helping patients with these conditions, and also intro-
ducing the most modern treatments and innovative
methods into practice.

According to the organizers 6179 doctors have
attended this meeting, from both the Russian
Federation and 26 other countries. 2176 of the doc-
tors have stated their will to participate in persistent
medical educational system and they were able to ob-
tain the Ministry of Health’s certificates. The collec-
tion of scientific proceedings was published.

Scientific meetings took place in 11 halls and lasted
for 4 days, including more then 150 plenary sessions,
symposiums, clinical lections, master classes, round
tables. Within the Congress a contest among young
scientist was organized, alongside poster sessions.
The President of European Society of Cardiology,
Fausto Pinto, ex-President of ESC Roberto Ferrari,
Presidents of national societies of cardiology and
leading experts in cardiology and cardiosurgery have
attended the Congress

Within the National Congress an exhibition was
organized, over 60 pharmaceutical companies and
medical equipment developers took part in it. The
Cardioprogress Foundation was represented by a
stand in central exhibition ground of the Congress. The
participants of the Congress found the stand very in-
teresting and informative. Also a give-away of the last
issues of International Heart and Vascular Disease
Journal, a special limited issues of Cardioprogress
Journal, methodical recommendations, manuals and
souvenirs were organized.

Elections of President of the Russian Society of
Cardiology took place, Academician Shlyachto E.V.
was reelected as the President for the next 3 years.
Also 5 vice-presidents and 25 members of presidium
and council were elected.

The work of the National Congress was covered by
Russian media. Live online translation of the work of
Congress was organized. Also a press-center worked
during the Congress.

The nextannualRussian Congress of Cardiology will
take place in the end of September, in Ekaterinburg.
More detailed information about the event might be
found on our website scardio.ru
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Requirements for Submission and Publication

The requirements for submission and publication in the International Heart and Vascular Disease Journal
are based on the ‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals’, developed by the
International Committee of Medical Journal Editors (ICMJE), which can be found at www.ICMJE.org

These requirements form the basis for relations between the Editors of the International Heart and Vascular
Disease Journal, further called “the Editors”, and an author who submits a manuscript for publication, further

called “the Author”.

The International Heart and Vascular Disease Journal publishes reviewed articles that cover all aspects of
cardiovascular diseases, including original clinical research, experimental research with clinical relevance, re-
views on current problems in cardiology, and clinical case studies. Usually 4 issues are published annually (one

issue every 3 months).

This is an open access journal, which means that all content is freely available without charge to the user or
his/her institution. Users are allowed to read, download, copy, distribute, print, search, or link to the full texts of
the articles in this journal without asking prior permission from the publisher or the author. This is in accordance
with the Budapest Open Access Initiative (BOAI) definition of open access.

1. Submission requirements and
publishing policy

1.1. A manuscript should be submitted to the following
e-mail address: submissions.ihvdj@gmail.com

Editorial Office tel.: +7(965) 236-16-00

1.2. A manuscript is accepted for further consideration
only if the manuscript, or any substantively similar ver-
sion, has not been submitted to and published in any other
journal, or disseminated via any other media, such as the
Internet.

1.3. The Author, submitting the manuscript to the Editor,
assigns the Editor to publish it. The Editors have the right
to incorporate within the manuscript any illustrated or text
material, including advertisements. The Editors may allow
third parties to put such content into the manuscript.

1.4. Submission of the manuscript to the Editors implies
that the Author agrees to transfer the exclusive property
rights for the manuscript and other objects of the copyright,
like photos, drawings, graphics, tables, etc., to the Editors.
The Editors obtain the right to reproduce (partly or fully) all
the content submitted, including objects of the copyright,
in press and on the Internet; to distribute; to translate the
manuscript and other provided content into any language;

to export and import copies of the issue where the article
of the Author was published; and to revise the manuscript.

1.5. The Author transfers the rights specified in claus-
es 1.3 and 1.4 to the Editors without any time limitations
or territory restrictions, including the territories of the
Russian Federation.

1.6. The Editors have the right to transfer the rights re-
ceived from the author to a third party or to prohibit any use
of materials published in the journal by a third party.

1.7. The Author guarantees that he or she holds the
copyright to all materials submitted to the International
Heart and Vascular Disease Journal. In case of violation
of this guarantee by the Author and consequent claims to
the Editors, the Author is obliged to settle all the claims at
his/her own expense. The Editors are not responsible for
copyright violation by the Author.

1.8. The Author retains the right to use the published
material or its parts for personal use, including scientific
and educational purposes. The Author retains the right to
publish extracts from the published material or its parts
in other journals, on the condition that reference is made
to the original publication in the International Heart and
Vascular Disease Journal.
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1.9. The copyright is considered transferred to the
Editors once confirmation has been sent to the author
confirming the manuscript has been accepted for publica-
tion.

1.10. Reprinting of an article published in the
International Heart and Vascular Disease Journal by third
parties is only permitted with written permission from the
Editors. If permission is granted, reference to the issue of
the International Heart and Vascular Disease Journal in
which the article was published and to the year of publica-
tion is obligatory.

1.11. The Editors are obliged to provide the Author with
one copy of the issue in which the article is published. The
Author(s) should provide his/her full postal addressl(es) in-
cluding post code(s) at the end of the manuscript.

1.12. Manuscripts may be reviewed by independent ex-
perts. Manuscripts which are reviewed will be reviewed on a
double blind basis: Authors will not know the identity of re-
viewers and reviewers will not know the identity of Authors.
The name of the institution where an Author works or con-
ducts research also remains confidential. The reviewer(s)
comments and opinions will be sent to the Author and the
Author invited to make any changes and/or corrections. In
the case of an Author not returning changes and/or cor-
rections to the Editors by an agreed date, the Editors have
the right to make their own changes and/or corrections,
or permit changes and/or corrections suggested by the
reviewers, or to refuse to publish the manuscript. Editing,
shortening and correction of the manuscript, and changes
to a graph, picture or table design are made in order they
comply the format and standards of the International Heart
and Vascular Disease Journal.

1.13. The Editors are not responsible for the accuracy of
information presented in the manuscripts.

1.14. The Editors recommend that submitted manu-
scripts conform with the ‘Uniform Requirements for
Manuscripts Submitted to Biomedical Journals’, developed
by the International Committee of Medical Journal Editors
(ICMJE), and available on the International Heart and
Vascular Disease Journal website www.cardioprogress.ru,
in the ‘For Authors’ section.

1.15. Adhering to the standards outlined in this docu-
ment will lead to faster reviewing, editing, and publishing of
manuscripts accepted for publication. Manuscripts submit-
ted outside the standards on design and formatting for this
journal may not be accepted by the Editors.

2. General recommendations for
submission of original scientific works

2.1. The Editors recommend that results of randomized
controlled trials conform to the 'Consolidated Standards

of Reporting Trials’ (CONSORT) guidelines. Information on
these standards are available on the CONSORT website:
www.consort-statement.org

2.2. A manuscript should be typed using the Times New
Roman font (12 points, double spacing; with 2 cm at the top,
bottom, left and right margins). The length of a manuscript,
including references, schedules, drawings and tables,
should not exceed 12 standard typewritten pages (1 page
is 1800 letters or symbols, including spaces). A case study
should not exceed 6 standard pages. Reviews and lectures
should not exceed 25 standard pages.

2.3. Manuscripts should be organized as follows: 1) title
page; 2) structured summary and keywords; 3] list of ab-
breviations; 4] text; 5) acknowledgements (if applicablel;
6) references; 7) names and legends of pictures, tables,
graphics, and photocopies in the order they appear in the
manuscript; 8] drawings, tables, graphics, and photocopies
should be submitted on separate pages in the order they
appear in the manuscript. Numeration of pages should be-
gin from the title page.

2.4.1f the manuscript contains pictures, tables, graphics,
or photocopies that have been published previously, refer-
ence to the author(s) and publication is necessary. It is the
Author’s responsibility for determining whether permission
is required for the duplication of material, and for obtaining
relevant permission.

2.5. Manuscripts based on reviews of original research
works should contain the following sections: Introduction
(reflecting the urgency of a problem and research goals);
Material and methods; Results; Discussion of the obtained
results and Conclusion. The text should be clear, brief and

without repetition.

3. Publication of uncontrolled trials results

3.1. An uncontrolled trial is a research without a control
group.

3.2. Manuscripts based on uncontrolled trials results
will be accepted for publication in the ‘Practical Experience’
column only if the uncontrolled design of the study is de-
scribed in the Material and methods and Discussion sec-
tions. It is important not to exaggerate the significance of
results in the Conclusion’ section.

4. Ethical aspects

4.1, Trials should be conducted in accordance with
principles of “good clinical practice”. Participants of a
trial should be informed about the purpose and main
aims of the trial. They must sign to confirm their written
informed consent to participate in the trial. The «Material
and methods» section must contain details of the process
of obtaining participants informed consent, and notifica-
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tion that an Ethics Committee has approved conducting
and reporting the trial. If a trial includes radiological
methods it is desirable to describe these methods and
the exposure doses in the «Material and methods» sec-
tion.

4.2. Patients have the right to privacy and confidential-
ity of their personal data. Therefore, information contain-
ing pictures, names, and initials of patients or numbers of
medical documents should not be presented in the materi-
als. If such information is needed for scientific purposes, it
is necessary to get written informed consent from the re-
search participant (or their parent, their trustee, or a close
relative, as applicable) prior to publication in print or elec-
tronically. Copies of written consent may be requested by
the Editors.

4.3. Animal trials must conform to the ‘International
Guiding Principles for Biomedical Research Involving
Animals’, adopted by the Council for International
Organizations of Medical Sciences (CIOMS] in 1985.

5. Authorship

5.1. Each author should significantly contribute to the
work submitted for publication.

5.2. If more than 4 authors are indicated in the author’s
list, it is desirable to describe the contribution of each author
in a covering letter. If the authorship is attributed to a group
of authors, all members of the group must meet all criteria
for authorship. For economy of space, members of the group
may be listed in a separate column at the end of the manu-
script. Authors can participate in the submitted manuscript
in the following ways: 1) contributing to the concept and re-
search design or analyzing and interpreting data; 2] substan-
tiating the manuscript or checking the intellectual content;
3) providing final approval for the manuscript. Participation
solely in collection of data does not justify authorship [(such
participation should be noted in the Acknowledgements sec-
tion). Manuscripts should be submitted with a covering letter
containing the following information: 1) the manuscript has
not been submitted to any other media; 2) the manuscript has
not been published previously; 3) all authors have read and
approved the manuscript’'s content; 4) the manuscript con-
tains full disclosure of any conflict of interests; 5) the author/
authors confirm responsibility for the reliability of the materi-
als presented in the manuscript. The author responsible for
the correspondence should be specified in the covering letter.

6. Conflict of interests/financing

6.1. It is desirable for authors to disclose (in a covering
letter or on the title page) any relationships with industrial
and financial organizations, which might be seen as a con-
flict of interest with regard to the content of the submitted

manuscript. It is also desirable to list all sources of financ-
ing in a footnote on the title page, as well as workplaces of
all authors (including corporate affiliations or employment].

7. Manuscript content

7.1. Title page

7.1.1. It should include the name of the article (in capi-
tal letters); initials and last names of the authors; the full
name of the institution which supported the manuscript,
together with the city and country, and full mailing address
with postal code of that institution.

7.1.2. A short title of the article (limited to 45 letters or
symbols).

7.1.3. Information about the authors, including full
names (last name, first name, patronymic name, if appli-
cable; scientific degrees and titles, positions at main and
secondary jobs, including corporate posts).

7.1.4. Full name, full postal address, e-mail address, and
telephone number of the “Corresponding author” who will
be responsible for any contact with the Editors.

7.1.5. The manuscript (or the covering letter) should be
signed by all authors.

7.1.6. 1t is desirable to provide information about grants,
contracts and other forms of financial support, and a state-
ment about any conflict of interests.

7.2. Summary

7.2.1. Summary (limited to 300 words) should be at-
tached to the manuscript. It should include the full title of
the article, last names and initials of the authors, the name
of the institution that supported the manuscript, and its full
postal address. The heading of the summary should contain
the international name(s) of any drug(s) mentioned.

7.2.2. Original studies summary should contain the fol-
lowing sections: Aim, Material and methods, Results, and
Conclusion. The summary of a review should provide the
main themes only. A manuscript must contain all data pre-
sented in the summary.

7.2.3. 5-6 keywords of the article should be given at the
end of the abstract.

7.3. List of abbreviations and their definitions

7.3.1. To conserve space in the journal, up to 10 ab-
breviations of general terms (for example, ECG, ICV, ACS])
or names (GUSTO, SOLVD, TIMI) can be used in a manu-
script. List of abbreviations and their definitions should
be provided on a separate page after the structured sum-
mary (for example, ACS - aortocoronary shunting). Only
words generally accepted in scientific literature should
be used.
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7.4. Text

7.4.1. Original studies should be structured as follows:
Introduction, Material and methods, Results, Discussion
and Conclusion.

7.4.2. Case studies, reviews and lectures may be un-
structured, but it is desirable to include the following
paragraphs: Discussion and Conclusion (Conclusions and
Recommendations).

7.4.3. Please, use international names of drugs in the
title. Exceptions are possible when use of trade names is
well-founded (for example, in studies of bio- or therapeutic
equivalence of drugs). It is possible to use a trade name in
the text, but not more than once per standard page (1800
symbols including spaces).

7.4.4. You must provide titles and subtitles in the sec-
tions: Methods, Results and Discussion. Each reference,
image or table should be numbered and specified in order
of appearance in the text.

7.4.5. All units of measurement should be provided ac-
cording to the /nternational System of Units (Sl) system. No
abbreviations, except standard abbreviations of chemical
and mathematical terms, are acceptable.

7.4.6. Each image, chart, table, photo, and reference
must be indicated in order of appearance in the text.

7.4.7. References in the text must be numbered in Arabic

figures, and provided in square brackets.

7.5. Statistics

7.5.1. All submitted materials may be revised to ensure
relevance and accuracy of statistical methods and statisti-
cal interpretation of results. The Methods section should
contain a subsection with detailed description of statistical
methods, including those used for generalization of data;
and of methods used for testing hypotheses (if those are
available). Significance value for testing hypotheses must
be provided. Please indicate which statistical software was
used to process results and its version if you use more
complex statistical methods (besides a t-test, a chi-square,

simple linear regression, etc.).

7.6. Acknowledgements
7.6.1. The Acknowledgements section or Appendix
should not exceed 100 words.

7.7. References

7.7.1. Please use separate sheets and double spacing for
the list of references. Give each source a consecutive num-
ber starting on a new line. The list of references should be
structured in order of citation. Use Index Medicus to search

for abbreviations of the names of journals.

7.7.2. All documents referred to in the text, should be
included in the list of references.

7.7.3. The list of references should not include any dis-
sertations, theses published more than two years ago, or
information that is impossible to check (local conference
materials, etc.). If material is taken from a thesis, please,
mention that in brackets — (thesis).

7.7.4. 1t is desirable to refer to periodicals with a high
impact factor, if possible.

7.7.5. In order to increase the citing of authors, translit-
eration of sources in Russian are made in the International
Heart and Vascular Disease Journal using official coding.
Names of authors and journals are transliterated by means
of coding, and semantic transliteration (translation) is used
for the titles of articles. If a source has an original trans-
literation, the latter is used. The Editors will be grateful if
authors provide the transliterated variant of the list of ref-
erences. You can use online services: http://translit.ru_for
making transliteration.

7.7.6 Authors are responsible for the accuracy of infor-
mation provided in the list of references.

7.7.7 The list of references should conform to the for-
mat recommended by the American National Information
Standards Organization (NISO), accepted by the National
Library of Medicine (NLM) for its databases [Library’s
MEDLINE/Pub Med database) and updated in 2009. Authors
should use the official site of the NLM: http://www.nlm.nih.
gov/citingmedicine_to find recommended formats for the
various types of references. Examples of references pro-
vided in accordance with the NLM recommendations are

given below:

Periodicals

Go AS, Hylek EM, Phillips KA, et al. Prevalence of di-
agnosed atrial fibrillation in adults: national implica-
tions for rhythm management and stroke prevention:
the Anticoagulation and Risk factors in Atrial Fibrillation
(ATRIA) Study. JAMA. 2001;285(18):2370-5.

Sources in Russian with transliteration:

Baevskiy RM, Ivanov GG, Chireykin LV, et al. Analiz
variabel'nosti serdechnogo ritma pri ispol'zovanii razli-
chnyh jelektrokardiograficheskih sistem (metodicheskie
rekomendaciil [Analysis of heart rate variability using dif-
ferent ECG systems (guidelines]]. Vestnik aritmologii.
2002;24:65-86. Russian.

Please provide initials after the last names of authors. Last
names of foreign authors are given in the original transcrip-
tion. Names of periodicals can be abbreviated. Usually such
abbreviations are accepted by the Editors of those periodicals.
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These can be found on the Publisher’s site or in the list of ab-
breviations of Index Medicus.

Punctuation in the list of references should be considered.
A full stop should be put with a space between the name of the
Journal and the year of its release. After the year of release
a semicolon is put without a space, then a colon follows the
volume number, and finally page numbers are given. There are
no indications like "volume”, "N°", “pages”. Russian periodi-
cals often have no indication of volume or numbering of pages
within a year. In this case the number of an issue should be
specified in brackets.

If the total number of authors exceeds four people, please
provide the names of the first three authors and put “et al.”
afterwards. If there are not more than 4 authors, the full list of
authors should be provided

Chapters in a book

Swanton RH, Banerjee S. Cardiac Failure. In: Swanton

RH, Banerjee S., editors. Swanton’s Cardiology: A con-
cise guide to clinical practice. 6" ed. Oxford: Blackwell
Publishing; 2008. p. 255-309.

Sources in Russian with transliteration:

Belenkov YuN. Kardiomiopatii [Cardiomyopathies]. In.:
Chazov El, Belenkov YuN., editors. Racional'naja farma-
koterapija serdechno-sosudistyh zabolevanij: Rukovodstvo
dlja praktikujushhih vrachej [Rationale for drug therapy of
cardiovascular diseases: A guide for medical practitioners].
Moscow: Litterra; 2006. p. 431-452. Russian.

Reference to a book chapter should be arranged in the fol-
lowing order: authors of the corresponding chapter; name of
the chapter; «In:»; editors (title authors) of the book; name of
the book; number of issue, publisher; city of publishing; year
of publishing; pages of the corresponding chapter. Punctuation
should be considered. There are no quotation marks.

Books

Sources in Russian with transliteration:

Shlyakhto EV, Konradi AO, Tsyrlin VA. Vegetativnaja
nervnaja sistema i arterial'naja gipertenzija [The autonomic
nervous system and hypertension]. St. Petersburg (Russial:
Meditsinskoe izdatel'stvo; 2008. Russian.

Websites

Websites should be provided in the list of references, but
not in the text. References to websites should be made only
when original text is not available. References should be
provided in the following way:

WHO. Severe Acute Respiratory Syndrome (SARS)
[Internet]. [place unknown: publisher unknown]; [updated

2010 June 1; cited 2010 June 10]. Available from: http://
www.who.int/csr/sars/.

7.8. Diagrams, charts, and figures

7.8.1. Diagrams, charts, and figures should be submitted
electronically in the following formats: «MS Excel», «Adobe
[llustrator», «Corel Draw» or «MS PowerPoint». Diagrams,
charts, and figures must be allocated on separate pages,
numbered in order of citation, and have names and notes
if necessary. They must not repeat the content of tables.
Please indicate the names and units of measurement for
graph axes. Provide the legend for each graph (denote lines
and filling). If you compare diagrams, provide significance
of differences. Do not use 3-D models for histograms. If ap-
propriate, please identify places in the text where you wish
graphics, figures and graphs to be inserted.

7.8.2. Photographs must be submitted electronical-
ly with @ minimum resolution of 300 dots per inch (dpi).
Microphotos must be cropped so that only main content is
left. Arrows should be used to show main features. All sym-
bols, arrows and legends on gray-scale illustrations should
be in contrast with the background.

7.8.3. Size of legends on images and photos should be
big enough to be legible after compression for publication.
The optimal size is 12 points.

7.8.4. All abbreviations should be defined either after the
first citation in a legend, or in alphabetic order at the end
of each legend. All symbols (arrows, circles, etc.) must be
explained.

7.8.5. If data was published earlier, it is desirable to pro-
vide written permission from the publisher for the use of
this data.

7.9. Tables

7.9.1. Tables should be typed with double spacing, have
numbers in order of citation in the text, and names. Tables
should be compact and demonstrative. Names of columns
and rows must reflect the content. Data presented in tables
should not be repeated in the text or images. Please clearly
specify units of measurement of variables and form of data
presentation (Mtm; MxSD; Me; Mo; percentiles etc.). All
figures, sums and percentages must be thoroughly checked
and correspond to those in the text. Explanatory footnotes
should be provided below the table if necessary.

7.9.2. Abbreviations should be listed in a footnote under
the table in alphabetic order. Symbols of footnotes should
be given in the following order: *, +, £, §, | |, 4, #, **, T T etc.

7.9.3. If a table(s]) was published earlier, it is desirable
to provide written permission from the publisher for use of
this table(s).
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120 sessions on cardiovascular health and
cardiology practice - including acute coronary
syndromes, heart rhythm disorders, heart failure -
for all health and public health professionals

BEST PRACTICE SHARING

An interactive programme designed to respond

to the needs of professionals - representing
disciplines including cardiology, internal medicine,
general practice, nursing and public health - in their
everyday practice across different resource settings

GROUND BREAKING RESEARCH INTO
CARDIOVASCULAR HEALTH

1,000 new abstracts on prevention, diagnosis

and treatment alongside public health and health
systems approaches for cardiovascular and related
diseases

SPOTLIGHT ON LATIN AMERICA AND
SESSIONS IN SPANISH

Exploring the spectrum of CVD in Latin America:
epidemic of atherosclerosis, Chagas’ and rheumatic
heart disease, obesity, tobacco as well as health

.. systems

A PLATFORM TOWARDS THE 25X25 GOAL

' A 25% reduction in premature CVD morbidity and
' mortality by 2025
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FOUNDATION FOR THE ADVANCEMENT OF CARDIOLOGY
“CARDIOPROGRESS”

knowledge, observation, action

e'main functions of the Cardibprogiess Foundation are:

* Research * Publishing . —~—
* Education * International collabuﬁﬁh
» Science — Advertising and information ™
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Official website: www.cardioprogress.ru
Tel: 007 965 236 1600
Email: inf.cardiofdgmail.com
Moscow, Russia



