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Editor’'s Welcome

Dear colleagues!

In the 23d issue of the International Heart and Vascular Disease Journal, there
are the leading article, original and review articles.

The leading article section presents the study of arterial pressure and left ven-
tricular geometry in heavyweight athletes. The results of the study on the association between BP and heart geometry
disturbances in heavyweight athletes may be used as the scientific basis for organizing preventive programs with the main
focus on risk groups.

Four articles are published in the «Original articles» section. The first article presents the study on the effect of antihy-
pertensive, lipid-lowering and metabolic therapy on hemodynamic parameters and life quality in patients with arterial hyper-
tension and chronic kidney disease. The second article included 528 patients and was dedicated to the association between
chronic kidney disease and cardiovascular risk factors in patients with diabetes mellitus. It was found that 8% of patients
had decreased glomerular filtration rate, 36% - microalbuminuria. Researchers also assessed its general and individual
risk factors that can be used for preventive measures. The third article is dedicated to the association between inflammatory
diseases of periodontium and cardiovascular diseases in patients with different cardiovascular risk. The authors concluded
that specialists of related disciplines need to evaluate the prognostic significance of risk factors when assessing subclinical
atherosclerosis and periodontium condition in order to perform preventive measures. The fourth article assesed the efficacy
and cardiovascular safety of sildenafil in men with stable coronary artery (CAD) disease and erectile dysfunction (ED). The
investigation showed that course therapy with low doses of sildenafil as part of complex therapy can be used for ED treatment
in patients with CAD with low and moderate risk according to Princeton Consensus.

The “Review article” section presents the analysis of anticoagulative therapy possibilities in stroke patients with atrial
fibrillation as well as indications, dosing and administration recommendations of oral anticoagulants.

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

and opinions about problems, treatment and prophylaxis recommendations.

Rafael G. Oganov
Editor-in-Chief

President of the “Cardioprogress” Foundation
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Arterial pressure and left ventricular
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Objective. To study arterial pressure and left ventricular geometry in heavyweight athletes.

Materials and methods. We examined 645 heavyweight athletes (weightlifters, powerlifters, bodybuilders) with
candidate to master of sports, master of sports and international master of sports qualifications with average
body weight of 102.7+6.4 kg. All patients underwent general examination, standard electrocardiography, double
BP measurement and transthoracic echocardiography.

Results. The results of investigation showed that 248 (37 %) athletes had increased BP [systolic BP— 157,4+5,6,
diastolic BP- 91,2+5,3] and left ventricular (LV] geometry impairment. The following heart parameters in-
creased in athletes with hypertension compared with normotensive athletes: diastolic interventricular thickness
by 0,1 mm [p<0,01), left ventricular posterior wall thickness by 0,2 mm (p<0,01), right ventricular diameter by
4.2 mm [p<0.01), LV myocardial mass by 32, 2g [p<0,01), LV myocardial mass index by 17,8 g/m?, LV relative wall
thickness by 0,08 mm [p<0,01)]. LV end-diastolic volume was 0,2 mm [p<0,05] lower in hypertensive athletes.

Conclusion. Thus, the results of the study on the association between BP and heart geometry disturbances in
heavyweight athletes may be used as the scientific basis for organizing preventive programs with the main focus
on risk groups.

Key words: arterial pressure, arterial hypertension, sport, athlete heart, sudden cardiac death, myocardial hy-
pertrophy, heart remodeling.

Conflict of interests: none declared.
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Introduction

Most people associate physical exercises and sports
with health and increased life expectancy. Therefore,
cases of sudden cardiac death (SCD) in highly-qualified
athletes always attract great attention. Cardiovascular
diseases (CVD] are the leading cause of death among
athletes. Itisalsoremarkable that SCDis more frequent
in men (from 0.46 to 0.75 cases for 100000 athletes per
year) compared with women [1]. John Longhurst et al.
[2] were the first researches of cardiovascular system
(CVS) in heavyweight athletes, who observed increased
arterial pressure (AP) and CVS vulnerability among
them, that were later supported by other researches
[3, 4]. This can be associated with additional heart he-
modynamic stress during exercises due to larger static
component [5] or higher AP [6]. It increases the devel-
opment of cross-bridges according to Frank-Starling
law and activates the neurohormonal mechanisms to
enhance heart contractility that leads to its compensa-
tory hypertrophy. According to Laplace’s law, the volt-
age on the wall of the left ventricle (LV) is proportional
to the multiplication of the pressure and LV radius and
inversely proportional to the thickness of LV wall. In or-
der to maintain normal values of intramyocardial ten-
sion during AP and LV size increase, it is necessary to
rise myocardial wall thickness. Therefore, an pressure
due to increased power load can be compensated by
rise of LV wall thickness. Since concentric hypertrophy
develops during pressure overload, peak systolic wall
tension is thought to be its stimulus, because it causes
parallel replication of sarcomeres [7].

Unlike isokinetic, isometric exercises, that we call
strength training, are characterized by increased pe-
ripheral vascular resistance and normal, or slightly
increased cardiac output. This increase of periph-
eral vascular resistance causes transient conditions
with potential risk of hypertension and increased
afterload [8]. LV wall tension increase, for example,
caused by hypertension induced by increased after-
load, stimulate myocyte hypertrophy, the formation of
collagen and fibroblasts, and, thus, leads to myocar-
dium remodeling with disproportionate increase of
fibrous tissue. These changes subsequently decrease
LV compliance, that leads to diastolic dysfunction.
Increased LV wall tension is the main mechanical
factor of the LV hypertrophy (LVH) development, and
BP — of LV mass. But some additional hemodynamic
factors also play an important role in the develop-

Accepted: 07.08.2019

ment and maintenance of LVH, for example, volume
overload also contribute to the development of heart
hypertrophy. Total vascular resistance can also con-
tribute to the increase of arterial stiffness. Systolic
blood pressure (SBP) contributes to the development
of myocardial hypertrophy, while diastolic blood pres-
sure (DBP) is associated with LV wall thickness [9].

Although the Working Group «Myocardial Function»
of the European Society of Cardiology recommends
to use the term «hypertrophy» as the size of heart
myocytes, and the term «remodeling» to define re-
arrangement of cardiac tissue —the process when
heart changes its size, geometry and function over
time [10], however, these terms are often used inter-
changeably in clinical practice. Knowledge and un-
derstanding of how power load can affect LV geome-
try and BP in athletes are important, because relative
risk of SCD is higher among athletes [11]. The study
objective was set based on the analysis of problem
relevance, literature sources and the data of requests
of sports biologists and doctors.

Materials and methods

The study was conducted at the Department of Sports
Medicine of Russian State University of Physical
Education, Sport and Tourism from January 2017 to
March 2019. We examined 645 heavyweight athletes
(weightlifters, powerlifters, bodybuilders) with can-
didate to master of sports, master of sports and in-
ternational master of sports qualifications. Average
age was 102,7+6,4 kg. Average body weight—
102.7+6.4 kg. All study participants signed informed
consent to participate in the study according to the
Helsinki Declaration [12]. All athletes underwent
general examination, standard resting electrocardio-
gram, two separate blood pressure measurements,
transthoracic echocardiography using Aloka 3500 de-
vices (Japan) with cardiological sector probe with 3.5
Mhz frequency using B- and M-modes, pulse-wave,
color and tissue doppler. Left Ventricular mass (LVM)
was calculated using modified ASE formula:

LVM = 0,8x[1,04x((LV EDV + IVSTd + LVPWd) 3 -
LVEDV]I+0,6,

where LV EDV — left ventricular end diastolic volume;
IVSTd —intraventricular septum thickness during
diastole; LVPWTd — left ventricular posterior wall
thickness during diastole.
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Left ventricular mass index (LVMI] was calculated
to body surface area found using Du Bois method.
Men with LVMI over 116 g/m? had left ventricular hy-
pertrophy (LVH]. The type of LVH was estimated ac-
cording to guidelines of Lung et al. [13]—RLVWTd
=2LVPWd/LV EDV, where RLVWTd — relative left ven-
tricular wall thickness during diastole. After the ex-
amination athletes were divided into the following
cohorts: group-1 (athletes with optimal and nor-
mal BP (n=407]); group-2 (athletes with increased
BP (n=238)). Athletes with increased or normal in-
creased BP, were additionally interviewed to assess
specific arterial hypertension (AH] risk factors. We
also used mathematical statistic methods to process
obtained data.

Results and discussion

The investigation of 645 heavyweight athletes showed
that 238 (37%) had increased BP (SBP —157,4+5,6,
DBP—91,2+53] and heart geometry impairment
(table 1,2]). According to the prospective «MONICA /
KORA (2018)» study, the prevalence of AH increased
from 34 % to 63 % [14], although there are serious dif-
ferences on AH prevalence in different countries and
age groups. However, the prevalence of AH among
young people in Italy (aged from 18 to 35 years) is 11%
[15], and in developed countries AH was recorded in
14% and 21 % of patients aged from 20 to 29 and from
30 to 39 years, respectively [16]. According to Kazelli et
al. study (2,040 athletes aged 25+6 years, 64 % —men,
Olympic sports), the prevalence of AH among sports-
men was only 3% [17]. Apparently, there are sports
with higher rate of AH, for example, Karpinos et al. [18]
showed, that the prevalence of AH was higher among
American football (19.2%) players compared with
other sports (7%). Weiner et al. confirmed these data
and showed, that 47% of American football athletes

had prehypertension and 14 % — stage 1 hypertension.
It is also remarkable that football players had signifi-
cant increase of LV concentric hypertrophy prevalence
(31%), and LV mass changes correlated with seasonal
SBP changes [19]. The prevalence of increased blood
pressure was 21.2% [20] in powersport athletes (ex-
cluding weight categoryl, and general prevalence of hy-
pertension among heavyweight athletes (115-120 kg)
in China (heavy athletics, judo, wrestling), as well as
athletics throwing (javelin, disk throwing and shot put)
was 55.4% (49.5% had mild or moderate hypertension,
and 5.9 % — severe hypertension) [21].

Our comparative analysis of hypertensive athletes
showed that LV myocardium wall thickness signifi-
cantly exceeded normal values (1.2+0.1 mm on aver-
age) that may indicate slight hypertrophy. The differ-
ence between groups was statistically significant —
0.1mm (p<0.01). Athletes also had proportionally
larger size of left atrium and right ventricle diameter
(RVD), that reflected balanced process of heart re-
modeling [22].

The following heart parameters significantly in-
creased in hypertensive athletes compared with nor-
motensive: LYPWT by 0.2 mm (p <0.01), RVD by 4.2 mm
(p<0.01), LVM by 32,2 g (p <0.01), LVMI on 17.8 g/m?
(p<0.01), RLVWT by 0.08 mm (p<0.01). Hypertensive
athletes also had significantly lower EDV —by 0,2 mm
(p<0,05). We identified 4 types of LV geometry accord-
ing to RLVWT. The most unfavorable types of heart re-
modeling are concentric remodeling and concentric
hypertrophy, since they are associated with the de-
velopment of the most severe heart diastolic function
disorders, increased diastolic and systolic vascular
resistance, left atrium overload, and right ventricle
wall hypertrophy [23].

Conflict of interest: None declared.

Table 1. Comparative analysis of heart geometry in hypertensive and normotensive athletes (N=645)

Group EDV A IVST A LVPWT A
(N=645) (mm) (mm) (mm)
group-1 (n=404) 5,6+0,4 0,2* 1,1£0,1 0,1** 1,0£0,1 0,2**
group-2 (n=238) 54+0,3 1,2£0,1 1,2£0,1
* p<0,05; ** p<0,01 the differences between groups are statistically significant.
Table 2. Comparative analysis of heart geometry in hypertensive and normotensive athletes (N=645)
Group EDV LVMI
(N=645) (mm) A LVM (g) A (g/m?) A RLVWT (mm) A
?;2‘2‘54} 22,8435 239,3+40,4 107,4+17,5 0,38+0,03
2 4,2%* 32,2%* 17,8** 0,08**
e 238) 27,0443 271,5+32,3 125,298 0,46+0,02

* p<0,05; ** p<0,01 the differences between groups are statistically significant.
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Objective. To study the effect of antihypertensive, lipid-lowering and metabolic therapy on office and daily he-
modynamic parameters, central aortic blood pressure, vascular wall stiffness and life quality in patients with or
without 1-2 grade of arterial hypertension (AH).
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Materials and methods. We examined patients with 1-2 grade of arterial hypertension (AH) and 3 stage of CKD.
Hemodynamic parameters were assessed using daily monitor of arterial pressure «BPLabx. Life quality was de-

termined using the MOS SF36 questionnaire.

Results. Patients with AH and CKD had the most significant changes in central hemodynamics and vascular wall

stiffness.

Conclusion. The combination of antihypertensive therapy (losartan and diltiazem) with meldonium and rosuvas-
tatin significantly reduced central and peripheral hemodynamics and vascular stiffness parameters. Meldonium,
added to standard therapy, significantly improves patient’s life quality.

Key words: arterial hypertension, chronic kidney disease, central aortic blood pressure, vascular wall stiffness,

daily monitoring.
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Introduction

BP control reduces cardiovascular risk and include
not only blood pressure (BP) level correction, but also
all modifiable risk factors, prevents or treats target
organ damage and associated clinical conditions.

Kidney damage in patients with arterial hyperten-
sion (AH) has been studied by many researchers over
the last years [1,2]. It has been proven that chronic
kidney disease (CKD) is associated with AH, chron-
ic heart failure (CHF), and diabetes mellitus [3-5].
However, the association between CKD and 1-2 grade
AH in young patients as well as the factors affect-
ing the development of CKD have not been studied
enough yet.

The effect of various antihypertensive therapy
(AHT) on the outcomes was assessed using central
aortic pressure (CAP) and wave reflection index (aug-
mentation index—Alx) over the last years [5-10].
Antihypertensive medications affect pulse wave and
central hemodynamics parameters differently, de-
spite the same brachial artery BP reduction [9,13].

Objective

To study the effect of antihypertensive, lipid-lowering
and metabolic therapy on office and daily hemody-
namic parameters, central aortic blood pressure
(CAP), vascular wall stiffness and life quality (LQ) in
patients with or without 15t or 2¢ grade AH.

Materials and methods

Our study included patients from the Department
of Nephrology and the Department of Cardiology of
Kabardino-Balkar State University named after H
M Berbekov of Kabardino-Balkar Republic and am-

Accepted: 03.07.2019

bulatory patients from Nalchik city clinics. Group
1 inclusion criteria were: the presence of stage 3
CKD (estimated glomerular filtration rate (eGFR)
30-60 ml/min}) in combination with 1%t or 2¢ grade AH,
age from 45 to 72 years, duration of AH less than 10
years lack of regular AHT. Group 2 inclusion criteria
were: the presence of 1stor 29 grade AH, age from 45
to 72 years, the duration of AH less than 10 years,
lack of regular AHT. Group 3 inclusion criteria were:
the presence of stage 3 CKD (eGFR 30-60 ml/min),
age from 45 to 72 years. The control group included
healthy patients according to examination (general
clinical examination, biochemical blood test, special
(questioning), statistical, as well as comparative and
system analysis methods])).

The first group included 45 patients with stage 3
CKD (eGFR 30-60 ml/ min) in combination with 1% or
2¢degree AH (average age 60+9 years] — 19 men and
26 women. The second group included 45 patients
with 1% or 2¢grade AH and without CKD. The third
group included 45 patients with stage 3 CKD without
AH. The fourth (control) group included 30 clinically
healthy participants. All the groups were comparable
by age and gender.

Office and daily hemodynamic parameters and
daily average CAP parameters were measured using
the BPLab daily blood pressure monitor with BPLab
Vasotens and BPLab Vasotens-office software from
Petr Telegin (Russia) before treatment and 8 weeks
after.

LQ was assessed using MOS SF36 questionnaire
before and 8 weeks after the treatment. The ques-
tionnaire included the following parameters: physical
health: physical activity, physical functioning, bodily
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pain and general health; mental health: vitality, social
activity, emotional functioning, as well as a compari-
son of patients” well-being.

Statistical analysis of obtained data was per-
formed using Statistica 10.0 software. We calculated
the arithmetic mean and standard deviations of the
parameters and representativeness errors. Normal
distribution of obtained data was presented as M+m,
where M is the arithmetic mean of studied param-
eters, m —representativeness error. The significance
of differences between groups was assessed using
Student’s t-test. A p value less than 0.05 was consid-
ered significant.

Results
Clinical characteristics of patients and received ther-
apy are presented in tables 1 and 2, respectively.

The results of the office hemodynamic parameters
monitoring before and after the treatment are pre-
sented in table 3.

The results of the study show that initial office
hemodynamic parameters were higher compared
with average daily parameters in all the participants.
Office hemodynamic and vascular wall stiffness pa-
rameters (arm and ankle SBP, DBP, average daily BP,

Table 2. Pharmacological therapy received by
participants

Group Received therapy
1. Losartan 100 mg at 8 a. m.
2. Diltiazem 180 mg once a day
:]E(ilgD ll1+AH], 3. Rosuvastatin 10 mg at 8 p.m.
B 4. Meldonium 500 mg 2 times a day at 8 a.m.
and 2 p.m.
1. Losartan 100 mg at 8 a. m.
2 (AH) 2. Diltiazem 180 mg once a day
n=45 ' 3. Rosuvastatin 10 mg at 8 p.m.
B 4. Meldonium 500 mg 2 times a day at 8 a.m.
and 2 p.m.
1. Rosuvastatin 10 mg at 8 p.m.
3 (CKD 11, 2. Meldonium 500 mg 2 times a day at 8 a.m.
n=45
and 2 p.m.

pulse pressure (PP), heart rate (HR], pulse transit
time (PTT), aortic pulse wave velocity (PWVao), aug-
mentation index (Alx), BP rise rate (dPdt), systolic
area index (Ssy), cardio-ankle vascular index (CAVla))
changed significantly in patients with CKD and AH
(table 3).

Reference parameters changed less in patients
with CKD without AH. It is also remarkable that pa-
tients from this group had increased office hemody-
namic and vascular wall stiffness parameters: arm
SBP, ankle SBP, DBP, average aortic BP, PP, PTT,
PWVao, Alx, dPdt, Ssy, CAVla, as well as CAP param-

Table 1. Clinical and demographical characteristics of participants

Group 1 Group 2 Group 3 Group 4
Parameter (CKD Il1+AH) (AH) (CKD 11) (healthy)

n=45 n=45 n=45 n=30

Average age, years 609 62+10 609 59+11
Men, n (%) 19 (42) 22 (49) 20 (44) 14 (46)
Women, n (%) 26 (58) 23 (51) 25 (56) 16 (54)
Smokers, n (%) 11 (24)* 11 (24)* 12 (27)* 0(0)
AH, n (%) 45 (100)* 45 (100)* 0(0) 0(0)
1=t grade AH, n (%) 20 (44)* 21 (47)* 0(0) 0(0)
2¢ grade AH, n (%) 25 (56)* 24 (53)* 0(0) 0(0)
CHF (1-2 FC according to NYHA), n (%) 0(0) 0(0) 0(0) 0(0)
Potassium, mEq/l 4.8+0.85** 4.8+0.57* 4.9+0.88** 4.2+0.44
Sodium, mEg/! 143+3.29 136+3.35 142+2.84 138+3.12
Uric Acid, pmol/L 444189 342485 374187 272191
Hemoglobin blood level, g/t 13723 138+16 136+24 137+15
Hematocrit, % 38.94+5.83 41.83+5.14 39.48+6.60 41.18+4.16
Creatinine blood level, mg/dl 1.47+0.43* 0.88+0.11 1.38+0.37* 0.73+0.17
Serum albumin level, g/l 37+6.4 41451 39455 42454
Albuminuria, mg/day 8.4£3.1* 3.46+0.7 7.3+£2.7* 3.08+0.7
Left ventricular hypertrophy, n (%) 10 (22)* 8(18)* 0(0) 0(0)
GFR according to CKD-EPI, ml/min/1.73 m? 47.5+11.1%% 75.4+7.5 45.9+11.7%* 106.8+14.5
CHA2DS2-VASc score 5+1* 311 211 211
Hyperlipidemia, n (%) 45(100) * 45 (100)* 45 (100)* 0(0)
Total cholesterol, mmol/l 5.84+0.9* 5.91+0.8* 5.92+1.0* 3.8:0.5
Low-density lipoprotein level, mmol/l 3.323+0.6 3.05+0.7 3.24+0.6 2.1+0.6
High-density lipoprotein level, mmol/l 1.1£0.5 1.2+£0.6 1.1£0.5 1.9+0.4
Triglycerides, mmol/l 1.6+0.6 1.7£0.6 1.6£0.5 1.9+1.2

*p<0,05, **p<0,01, ***p<0,001, compared with the control group.
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Table 3. The dynamics of office hemodynamic parameters during combinative treatment

Group 1 Group 2 Group 3 Group 4
Parameter (CKD Il1+AH) (AH) (CKD 1) (healthy)
n=45 n=45 n=45 n=30
Initiall 152.3+5.72%** 148.4+4.26** 132.1£5.47*
SBP, mmHg (arm) Nty : : * 113.423.52
After treatment 134.2 £4.82*# 129.5+ 4.25%# 124.2+2.63
Initiall 179.8+4 57*** 168.3£3.59*** 153.5+4.11*
SBP, mmHg, lankle) |— * : * 141.73.47
After treatment 159.5+4,06*# 153.6+3.94*# 148.6+3.73
Initially 89.2+3.83** 85.8+3.73* 78.4+2.92*
DBP, mmHg 70.2+3.27
After treatment 78+2.73*# 73+3.04*% 71.2+2.74
A BP H Initially 139.6+4.91** 136.4+2.53** 124.7+2.22* 110.542.82
verage mm 5+2.
ge Bh 9 [ After treatment 121,422,017 116.8+2.81% 121.1£3.02
Initially 72.3+4.74%* 68.6+3.53%* 48+2.35*
PP, mmHg 39+3.23
After treatment 52.52.63*## 47.2+2.92 43.8+2.19
Initially 82.4+3.13** 76.5+2.89* 71.6+2.32
HR, beats per minute 69+2.04
After treatment 76.2+2.04*# 74.6+2.15 70.2+£1.96
Initiall 159.3+4.63*** 149 £4.74%*%* 131.1£3.18**
PTT, ms nhaty * * * 117.722.74
After treatment 132.8+3.83*## 123.8+3.25%## 120.2+2.93*
Y *% *k *
PWVao, ms Initially 19.2+1.92 17.5£1.77 12.3+£1.41 79418
After treatment 10.3£1.81%# 9.6+1.64% 8.8+1.5
o k% k *% *
Alx, % Initially L4, T+4.73 38.5+3.26 28.8+3.69 18.5:2.83
After treatment 25.2+3.92# 23.6+3.51% 21.7£3.12
dPdt Ha/ Initially 1090.74+92.14%** 892.85+69.95%** 525.52+45.25%* 136.46£22.36
mm s 4622,
' 9 After treatment 809.75+68.15***# 683.58+55.27**# 425.24+53.41%
Initially 25.34 2.52%** 19.7 £ 1.51%** 9.21+1.08*
Ssy, mm Hg 49+17
After treatment 9.2+ 2.25% 7.8+ 1.14% 5.8+ 1.13%
e *kk *x *
CAVIa Initially 28.19+£2.36 26.11£2.02 23.4+2.43 15.241 47
24.62+1.74%# 22.93+2.61* 18.3£1.62

* The differences are significant compared with the control group (p<0,05), **p<0,01, ***p<0,001;
# The differences are significant compared with the initial paraments (p<0,05); #*—p<0,01, ##* —p<0,001.

eters (aortic SBP, average aortic BP, aortic PP, aortic
Alx (table 4)).

The most significant differences in CAP (aortic
SBP, Average aortic BP, aortic PP, aortic Alx] were
registered in patients with CKD and AH, when analyz-
ing daily central hemodynamic parameters (table 4).

Patients with CKD without AH initially had sig-
nificant increase of some central hemodynamic pa-
rameters, such as aortic SBP, aortic PP, aortic Alx
(table 4).

Central and peripheral hemodynamic parameters
significantly decreased in patients from group 1 and 2

Table 4. The dynamics of daily CAP parameters during combinative treatment

Group 1 Group 2 Group 3 Group 4
CAP parameters (CKD Il1+AH) (AH) (CKD 1) (healthy)
n=45 n=45 n=45 n=30
. 139.6£5.29*/ 135.9£2.22*/ 125.1£2.23*/
Aortic SBP, mmHg — before/after treatment 121 542 23# 117 542 6474 120.9£3.17 110.4+2.37
. 81.7+3.82%/ 79.3£1.70*/ 76.4£1.78/
Aortic DBP, mmHg — before/after treatment 734 1.73¢ 79541 12% 75 84135 73.1£0.78
Aortic average BP, mmHg — before/after 105.8+5.73**/ 100.1+3.45%/ 86.4+2.35/ 8344112
treatment 88.5+1.69% 84.3+2.37# 85.7+1.89 T
Central arterial pulse pressure (aortic PP), 67.3+4.09%**/ 60.7£3.65%**/ 45.3+1.68*/ 3774136
mmHg — before/ after treatment 44.7+1.61%4% 41.3£1.92%# 40.9+£1.16* T
. 36.6£4.41%%%] 27.7£3.52%*/ 23.3£2.09*/
0,
Aortic Alx (Alxao), % before/after treatment 20242 13 19 44165 2035215 16.1£1.22
1 0, =
Ag;tr']:iﬁL"téA'an]' % reduced to HR =75 beats 3264444+ 27.4£3.21%¥/ 23.242.06%/ 17 65186
p 21.2+2.72% 20.7+3.62% 21.3+£2.76 R
before/ after treatment

* The differences are significant compared with the control group (p<0,05), ** p<0,01, *** p<0,001; # The differences are significant

compared with the initial paraments (p<0,05); #*—p<0,01, ##* —p<0,001.




T.M. Khokonova et all. The analysis of office and daily hemodynamics parameters...

1

during combined antihypertensive, lipid-lowering and
metabolic therapy (table 3, 4).

Office hemodynamic and vascular wall stiffness
parameters decreased (arm SBP, ankle SBP, DBP,
PP, PTT, PWVao, Alx, dPdt, Ssy, CAVla) and CAP pa-
rameters increased (aortic SBP, aortic PP, aortic Alx)
(table 3, 4] in patients with CKD without AH (group 3}
during antihypertensive and lipid-lowering therapy
(meldonium and rosuvastatin, respectively). But the
changes were significant only by PTT, dPdt, SsY (table
3) and by aortic PP (table 4) parameters.

LQ parameters between groups were initially com-
parable. The analysis LQ parameters revealed reli-
able, statistically significant improvement of the fol-
lowing parameters in patients from groups 1 and 2:
physical functioning, vitality, social functioning, emo-
tional functioning, mental health, as well as health
psychological component (Figure 1a, 1b).

Physical health parameters significantly improved
in patients from group 3, when changes in psycholog-
ical health parameters were insignificant (Figure 1c).

The best dynamics in LQ parameters were regis-
tered in patients from groups 1 and 2 who received
AHT and 1000 mg of meldonium per day (Figure 1a
and 1b).

Discussion
This study represents features of antihypertensive,
lipid-lowering, and metabolic therapy effects on the
office and average daily hemodynamic parameters,
CAP parameters, vascular wall stiffness and LQ in
patients with CKD and AH.

The prognostic significance of CAP and arterial
stiffness can be proven by their inclusion into the lat-
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est European guidelines on AH (2018) as target organ
damage signs [1].

The results of the study showed that the greatest
hemodynamics and vascular stiffness parameters
increase were observed in patients with CKD and
AH.

The smallest changes of reference parameters in
patients with CKD without AH, the initial increase in
office hemodynamics and vascular stiffness, as well
as daily CAP parameters indicate cardiorenal asso-
ciation, which can be presented not only as morpho-
functional impairment of renal regulation, but also as
hemodynamic and arterial endothelial dysfunction,
for example arterial stiffness.

The results of this study reinforce recent studies
that have shown an independent inverse correlation
between GFR <60 ml/min /1.73 m? and the number
of cardiovascular events. It is also remarkable that
CVD occur in patients with renal dysfunction 64%
more often compared with patients with preserved
function, and cardiovascular mortality —by 22-35%
[2,11,12].

The
Prognosis Consortium study, which involved over 1

results of the Chronic Kidney Disease

million patients in general population with high-risk
and CKD, showed independent from each other and
from main cardiovascular risk factors inverse with
GFR and direct with albuminuria correlation with
general and cardiovascular mortality and with renal
outcomes [2].

Thus, further studies on the correlation between
central hemodynamic parameters, arterial stiffness
and daily blood pressure monitoring in patients with
CKD, AH and dyslipidemia are needed.
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Figure 1. The dynamics of LQ parameters in patients from group 1 (a), group 2 (b} and group 3 (c) during treatment

al * The differences are significant compared with the control group (p<0,05), **p<0,01, ***p<0,001; #The differences are significant
compared with the initial paraments (p<0,05); ##p<0,01, ##p<0,001.

b] ** The differences are statistically significant compared with the initial paraments p<0,05,** p<0,01, *** p<0,001.
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Conclusion

Thus, all the patients had higher initial hemody-
namic parameters compared with daily parameters.
Patients with stage 3 CKD had increased central and
peripheral hemodynamic parameters according to
daily BP monitoring. Patients with stage 3 CKD and
AH had increased office hemodynamic and CAP pa-
rameters, arterial stiffness and decreased arterial
elasticity.

The combination of antihypertensive therapy
(losartan and diltiazem) with meldonium and rosuv-
astatin significantly reduced central and peripheral
hemodynamics and vascular stiffness parameters
in patients with stage 3 CKD and AH. Patients with 1
and 2 grade AH as well as with stage 3 CKD with AH,
who received 1000 mg meldonium per day, added to
standard therapy, had significant life quality improve-
ment.

Conflict of interest: None declared.
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Objective. To study the association between chronic kidney disease (CKD] and cardiovascular risk factors in pa-
tients with type 2 diabetes mellitus (T2DM).

Materials and methods. This clinical epidemiological study included 528 patients with T2DM aged 30-69 years.
Social, demographic, behavioral risk factors and life quality were determined using «ARIC» questionnaire. We
also assessed the level of glycemia, glycohemoglobin, creatinine, microalbuminuria (MA) and glomerular filtra-
tion rate (GFR).

Results. Increased creatinine level [p<0,001), high stress level [p=0,006], decreased GFR [p<0,001) were ac-
companied by 300 mg/gl MA. Patients with albuminuria more often had movement disorders (p=0,015], self-care
[p<0,001)] or everyday activity [p<0,001) impairment, pain or discomfort [p=0,001). Employment reduced the in-
cidence of albuminuria (p=0.043], low and medium alcohol consumption had antiproteinuric effect (p=0.003), low
physical activity was MA predictor [p=0.011]. GFR decreased with age [p <0.001], patients with family history of an-
gina pectoris more often had decreased renal function (p=0.031). Most patients with decreased GFR had increased
body mass and obesity [p<0,001), most of them had medium or high stress level [p=0,003). Patients with GFR <60
ml/min had high creatininemia and MA (p<0,001); decreased GFR contributed to self-care impairment (p=0,020).

Conclusion. 7,9 % of patients with T2DM had GFR<60 ml/min, 35,7 % — MA. We assessed general and individual
MA and decreased GFR risk factors. Systematic screening will prevent CKD development.
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Introduction

Type 2 diabetes mellitus (T2DM) contributes to the
development of chronic kidney disease (CKD) [1].
Despite that fact, CKD is rarely timely diagnosed.
After 4 years of type 1 diabetes mellitus diagnosis
(T1DM] it is recommended to assess microalbumin-
uria (MA] every year, and, in case of T2DM, regardless
of its duration, it is necessary to determine MA imme-
diately, because T2DM is often detected when there
are clinical and subclinical complications.

Albuminuria and decreased glomerular filtra-
tion rate (GFR] (<60 ml/min) are diagnostic criteria
of CKD [2,3], and MA —initial CKD manifestation [4].
Both these parameters can manifest together and
separately [5].

Pathogenesis of CKD include general and specific
pathophysiological mechanisms [2,6,7]. It is known
that endothelial dysfunction and increased kidney
vascular permeability lead to MA, and vascular occlu-
sion—to GFR decrease [8]. Various risk factors also
contribute to the development of CKD and can act to-
gether and separately [4].

Decreased GFR and albuminuria are not only the
factors of diabetic nephropathy, but also independent
risk factors of cardiovascular events and mortality
[9]. Therefore, patients with T2DM and impaired kid-
ney function, including its initial stage, need to un-
derwent risk factors screening [7]. Only in this case it
is possible to prevent the development of the disease
and its complications, including disability and death,
since GFR<30 ml/min indicate the presence of stage
2 diabetic nephropathy.

Patients with T2DM have specific CKD prevalence
and risk factors in every region.

Objective

To study the risk factors of CKD, life quality fea-
tures and laboratory parameters in patients with
T2DM among Azerbaijani cohort.

Material and methods
This clinical and epidemiological study included 528
patients (30,5% —men and 69.5% —women] with
T2DM aged 30-69 years (54,1+0,3 years). All the re-
spondents answered the questions of ARIC question-
naire prepared by World Health Organization experts
for clinical and epidemiological studies, that as-
sessed socio-demographic, behavioral risk factors
and life quality aspects.

Patients who smoked at least one cigarette per day
were considered smokers. Patients who consumed

over 7 bottles of beer, and / or over 700 grams of
strong wine, and / or over 1 liter of wine, and / or over
300 grams of vodka or other strong drink over 5 times
a week were considered alcohol abusers. Patients
were considered low- and medium-alcohol drinkers
if the number of alcoholic beverages was less than
mentioned above values.

If patient didn't move less than for 5 hours per day,
walked for at least 30 minutes per day and / or exer-
cised for at least 2 hours per week, physical activity
was considered normal. In case of lower activity, we
determined physical passivity.

The disturbance of one type of metabolism — car-
bohydrate, lipid or salt, was considered as mild (1-1.9
points), the presence of two types metabolism distur-
bances —as moderate (2-2,9 points) and the pres-
ence of all three types —as severe (>3 points) mal-
nutrition; 0-0,9 points were considered as healthy
nutrition.

Symptoms of stress were calculated using hospi-
tal scale: 1-1.9 points —severe, 2-2.9 points —mod-
erate, 3-3.9 points —mild stress level, and 0-0.9
points —the absence of stress.

Body mass index (BMI]) <25 kg/m? was consid-
ered normal, 225 kg/m?—overweight and obese.
According to the report of National Cholesterol
Education Program Adult Treatment Panel Il (NCEP
ATP 11l) experts, abdominal obesity (AO) was consid-
ered as 102 cm waist circumference in men and >88
cm in women.

Life quality was
5D (European Quality of Life instrument) question-
naire, that assessed problems with movement, self-
care, daily activity, pain, discomfort, anxiety, depres-
sion and the dynamics of life quality parameters.

Blood glucose 7 mmol / L measured in ulnar vein
on an empty stomach after 9-12 hours of fasting were
considered as hyperglycemia, and glycohemoglobin
(HbA1c) 27 % was a sign of inadequate diabetes con-
trol. Creatinine level was determined by photometric
method using STAR FAX apparatus: 53-115 pymol/l
in men and 44-90 pmol/l in women were considered
normal.

GFR was calculated using the Cockcroft-Gault for-
mula: 290 ml/min/1.73 m? was considered as normal
or stage 1 CKD, 60-89 —stage 2, 30-59 —stage 3,
15-29 —stage 4, and <15 ml/ min / 1.73 m2—as the
5% or terminal stage of renal failure.

The level of MA was determined using test strips
(Hungary), 30-300 mg / dl was considered patho-
logical. In clinical and epidemiological studies this

assessed using the EQ-
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method of albuminuria assessment was superior to
albumin / creatinine ratio since its simpler to perform
[10,11].

The statistical analysis was carried out using MS
EXCEL-2013 and SPSS-20 software and variational
(Kruskal-Wallis test], dispersion (Fisher’s F-test) and
discriminant (Pearson’s tetrachoric and polychoric
criteria) methods.

Results

The results of the study showed that the frequency of
MA was higher in women compared with men, despite
the fact that the frequency of 30 and 100 mg/dl MA
was 2 times higher and 300 mg/dl— 3 times higher,

this difference was statistically insignificant (Table 1).
Similar changes were registered in patients with de-
creased GFR and the highest parameter was regis-
tered in patients with 2" stage CKD.

Average age of patients was over 50 years in both
groups despite MA severity and did not differ signifi-
cantly, patients with GFR <60 ml/min were signifi-
cantly older.

The level of education did not affect MA and GFR
parameters significantly in patients with T2DM.
Patients with secondary education had decreased
GFR and the highest MA parameters, respondents
with secondary professional education most often

had 300 mg/dl MA.

Table 1. The determinants and features of MA and GFR reduction depending on social and demographic factors

p . p
MA (mg/dl) (Kruskal- GFR (ml/min/1.73 M2 (Kruskal-
Parameters Gradation Wallis Wallis
0 30 100 300 test) 290 89-60 <60 test)
Men 86 49 9 4 64 61 12
Sex (27.7) (34.3) (33.3) (25.0) (31.4) (26.9) (32.4)
X, 0.508 0.543
n (%) Women 224 9% 18 12 140 166 25
(72.3) (65.7) (66.7) (75.0) (68.6) (73.1) (67.6)
n 310 143 27 16 0.821 204 227 37 <0.001
Age, years |Mtm (95% 543+04 | 53.9:0.6 | 551+14 | 547:18 |plFisher's| 51.6:0.5 | 56.0+04 | 58.8+1.0 | p(Fishers
cl) (53.6-55.0) | (52.7-55.0) | (52.2-57.9) | (50.8-58.5) | F-test) | (50.7-52.5) | (55.2-56.8) | (56.7-60.8) | F-test]
. 4 2 2
No education (13) 0 0 0 (1.0 (0.9) 0
Higher 106 3% 7 4 54 80 13
education (34.2) (23.8) (25.9) (25.0) (26.5) (35.2) (35.1)
The level of | Professional 58 35 4 6 50 40 9
education, |education (18.7) (24.5) (14.8) (37.5) 0.172 (24.5) (17.6) (24.3) 0.435
n (%) Secondary 123 64 13 4 91 83 14
education (39.7) (44.8) (48.1) (25.0) (44.6) (36.6) (37.8)
'”C‘?“:ip‘ete 19 10 3 2 7 22 1
secin ary
i (6.1) (7.0 (11.1) (12.5) (3.4) 9.7) (2.2)
Ermoloved 190 104 21 12 136 148 28
Etmtployme”t proy (61.3) (72.7) (77.8) (75.0) 0.0 (66.7) (65.2) (75.7) 0.9%
status . .
%) Unermbloved 120 39 6 4 68 79 9
pioy (38.7) (27.3) (22.2) (25.0) (33.3) (34.8) (24.3)
. 7 4 2 5 7 1
Notmarried | () ) 2.8) 0 (12.5) (2.5) (3.1) 2.7)
_ Married 253 109 21 1 162 181 28
Family (81.6) (76.2) (77.8) (68.8) (79.4) (79.7) (75.7)
status, 7 4 1 0.478 5 5 1 0.347
o .
n (%) Divorsed 2.3) (2.8) 0 (6.2) (2.5) 2.2) 2.7)
Widow/ 3 26 6 2 2 34 7
widower (13.9) (18.2) (22.2) (12.5) (15.7) (15.0) (18.9)
Family No 176 86 12 8 109 131 27
history of (56.8) (60.1) (44.4) (50.0) 0453 (53.4) (58.1) (73.0) 0869
DM, Vs 134 57 15 8 ' 95 95 10 '
n (%) (43.2) (39.9) (55.6) (50.0) (46.6) (41.9) (27.0)
Family No 276 130 25 16 174 211 33
history of (89.0) (90.9) (92.6) (100.0) 0,465 (85.3) (93.0) (89.2) 0013
CAD, Ve 3% 13 2 0 ‘ 30 16 4 '
n (%) (11.0) (9.1) (7.4) 14.7) (7.0) (10.8)
. No 276 132 2% 16 174 213 32
Family (89.0) (92.3) (88.9) (100.0) (85.3) (93.8) (86.5)
history of 0.391 0.031
Mo %) |Yes 3% 1 3 0 30 14 5
‘ (11.0 (7.7) (11.1) (14.7) (6.2) (13.5)

* p<0.05—the difference between studied parameters.
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The severity of MA and CKD in employed patients
were 2-3 times lower, however the differences between
CKD parameters were not statistically significant.

MA and CKD were registered mostly in married pa-
tients; widowers were on the second place.

Patients with family history of DM had higher fre-
quency of 100 mg/dl MA and 1% stage of CKD. The MA
severity did not differ significantly in patients with
family history of myocardial infarction (MI) and coro-
nary artery disease (CAD), 1/10 of patients had <60
ml/min GFR.

Non-smokers predominated in the studied cohort
and the frequency of 100 mg/dl MA as well as the
most severe stage of kidney disfunction was higher in
smokers (Table 2J.

The prevalence of MA and CKD was higher in pa-
tients with low and moderate alcohol consumption as

well as the frequency of 100 mg/dl MA and 2" stage of
CKD. The only statistically significant difference was
the association between MA and alcohol consump-
tion.

Average BMI corresponded stage 1 of obesity in pa-
tients with MA, excessive body mass and mild obesity
in patients with decreased GFR. Most patients with
MA had 225 kg/m2 BMI, and GFR decrease resulted
in statistically significant decrease of this indicator.
Respondents with both signs of CKD revealed AQ,
moreover, this indicator directly correlated with GFR,
and AO played significant role in reducing GFR values.

Patients involved in the study had mostly low phys-
ical activity. These patients had higher frequency of
100 mg/dl MA and 90 ml/min GFR, moreover, only
MA changes statistically depended on the level of
physical activity.

Table 2. The features of the association between CKD indicators and behavioral risk factors

MA (mg/dl) p* GFR (ml/min/t/1.73 m?) p*
Parameters Gradation (Kruskal- (Kruskal-
0 30 100 300 Wallis 290 89-60 <60 Wallis
test) test)
Nom-cmoker 276 123 21 15 184 200 32
Smoking, n (89.0) (86.0) (77.8) (93.8) . (90.2) (88.1) (86.5) 0559
(%) Smoker 34 20 6 1 ' 20 27 5 ’
(11.0) (14.0) (22.2) (6.2) 9.8) (11.9) (13.5)
No alcohol 47 47 8 8 53 3 9
consumotion (15.2) (32.9) (29.6) (50.0) (26.0) (18.9) (24.3)
Low and
Alcohol, n moderate 225 Th 16 7 0.003 122 157 25 0.478
(%) alcohol (72.6) (51.7) (59.3) (43.8) ; (59.8) (69.2) (67.6) :
consumption
Alcohol 38 22 3 1 29 27 3
abuser (12.3) (15.4) (11.1) (63) (14.2) (11.9) (8.1)
) 310 143 27 16 0.298 204 227 37 <0.001
BMI kg/m? [y ooy | 329+03 | 321405 | 322409 | 308+15 |p(Fishers| 343:04 | 315404 | 29.6408 |plFisher's
* ° Ll (32.3-33.6) | (31.2-33.0) | (30.3-34.1) | (27.6-34.0) | F-test] | (33.6-35.0) | (30.8-32.2) | (28.1-31.2) | F-test]
18 10 1 3 5 19 5
2
- <25 kg/m (5.8) (7.0 (3. nes | (25 (8.4 nss) | 00T
T 25 kafm? 292 133 26 13 ' 199 208 2 | Eea)
2e0Kg (94.2) (93.0) 96.3) 813) (97.5) (91.6) (86.5)
. 310 143 27 16 204 227 37
\C"i’rac'ffmﬂex n 106.0£07 | 105.741.0 | 107.2¢2.0 | 1037243 [Eigrﬂrs 109.4£07 | 103.9:08 | 99.9£2.0 [<F0i's[]h0e1r's
Mem(95%Cl)| (1047- | (1036~ | (103.0- (945- | P (1079- | (102.2- (959- |P
(ATP I11), sm F-test) F-test)
' 107.4) 107.8) 111.4) 112.9) 110.9) 105.5) 103.9)
No 156 65 6 4 87 122 16
. 50.3 455 222 25.0 426 53.7 432
Low phySICOal (50.3) (45.5) (22.2) (25.0) 001 (42.6) (53.7) (43.2) 0235
activity, n (%) Voo 154 78 21 12 17 105 21
(49.7) (54.5) (77.8) (75.0) (57.4) (46.3) (56.8)
No 84 3 9 3 38 70 13
(27.1) (23.1) (33.3) (18.8) (18.6) (30.8) (35.1)
Milg 116 59 n 7 79 95 10
Malnutrition, (37.4) (41.3) (40.7) (43.8) 0639 (38.7) (41.9) (27.0) 0200
n (%) Moderate 93 A 6 5 ' 71 54 1 ’
(30.0) (30.8) (22.2) (31.2) (34.8) (23.8) (29.7)
Severe 17 7 1 1 16 8 3
(5.5) (4.9) (3.7) (6.2) (7.8) (3.5) (8.1)
Strose ) 310 143 27 16 0.006 204 227 37 0.003
ress. Mam (959 cfj | 203003 | 1.8620.04 | 187+0.11 | 1.83:0.11 | p(Fisher's | 188:003 | 204£0.04 | 2074011 | pFisher's
P * ° 20-21) | (1819 | (1.6-21) | (1.6-21) | F-test) | (1.8-1.9) | (2.0-21) | (1.9-23) | F-test]

* p<0,05—the difference between studied parameters.
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Our study revealed inverse correlation between
malnutrition and the severity of GFR and MA. Thus,
the frequency of albuminuria and CKD was higher in
patients with mild malnitrition, mostly with 300 mg/dLl
MA and 89-60 ml/min GFR.

Patients with 300 mg/dl MA had high average
stress level, patients with <60 ml/min GFR —moder-
ate level. It is also remarkable that stress indicator
played important role in the developement of both
CKD parameters.

Most patients involved in the study noted certain
movement problems (Table 3). The severy of MA cor-
related with movement impairment.

Patients with MA had more problems with self-
care compared with patients with decreased GFR, '3
of patients with 300 mg/dl MA and "2 patients with
GFR <60 ml/min were unable to wash and put on their

cloth on their own.

Almost half of patients with MA, mostly with
100 mg/dl MA, and decreased GFR had some prob-
lems with everyday activity. Everyday activity impair-
ment correlated with MA severity in patients with
<60 ml/min GFR, 's of them had 300 mg/dl MA.

Questioning revealed that patients with decreased
GFR had more frequent pain and discomfort com-
pared with patients with MA. The MA severy corre-
lated with pain and discomfort frequency and % of
patients with the most severe stage of MA had these
symptoms.

Patients with both signs of CKD had relatively high
frequency of anxiety and depression. We noted the
direct correlation between the prevalence of unsig-
nificant and serious anxiety and depression with MA
severity. Over half of patients with 300 mg/dl MA un-
derwent some anxiety or depression and only 1o of
patients had severe clinical manifestations of these

Table 3. Life quality indicators in patients with MA and decreased GFR

MA (mg/dl) p* GFR (ml/min/L/1.73 m?) p*
Parameters Gradation (Kruskal- (Kruskal-
0 30 100 | 300 | Wallis 290 89-60 <60 | Wallis test]
test)
No problems 85 26 4 1 JA 61 9
P (27.4) (18.2) (14.8) (6.2) (21.6) (26.9) (24.3)
Movement, 224 115 23 14 158 166 26
n (%) Some problems (723) | (80.4) | (85.2) | (875) | 0015 (77.5) (73.1) (70.3) 0.143
) 1 2 1 2 2
Bed-patient 3 | ta | 0 | w2 (1.0 0 (5.4)
No problems 219 65 10 3 85 152 19
P (70.6) (45.5) (37.0) | (18.8) (41.7) (67.0) (51.4)
Self- Some problems 89 69 17 8 103 69 15
ne[% ]Care' P (28.7) | (48.3) | (63.0) | (50.0) | <0.001 (50.5) (30.4) (40.5) 0.020
Disable to wash and put on 2 9 0 5 16 6 3
cloth on their own (0.6) (6.3) (31.2) (7.8) (2.6) (8.1)
No problems 162 50 6 2 85 114 16
P (52.3) (35.0) (22.2) | (12.5) (41.7) (50.2) (43.2)
Daily activity, | Some problems 135 78 18 8 103 101 16
. [%y] Y. P (435) | (545) | (66.7) | (50.00 | <0.001 (50.5) (44.5) (43.2) 0.177
Disable to perform daily 13 15 3 6 16 12 5
activity (4.2) (10.5) (11.1) (37.5) (7.8) (5.3) (13.5)
Absent 52 18 2 1 34 33 3
Pai (16.8) (12.6) (7.4) (6.2) (16.7) (14.5) (8.1)
ain
o . . 173 75 12 5 99 127 23
discomfort, | Some pain and discomfort | (s5g) | (524 | Wt | 312) | "% | wesl | (s59) | (22 0.282
Severe pain and 85 50 13 10 71 67 "
discomfort (27.4) (35.0) | (48.1) | (62.5) (34.8) (29.5) (29.7)
Absent 174 77 9 5 105 125 22
Anxi (56.1) (53.8) (33.3) | (31.2) (51.5) (55.1) (59.5)
dgxggéion Some anxiety and 109 53 15 9 0.059 78 82 I 0.733
n [&,] depression (35.2) (37.1) | (55.6) | (56.2) : (38.2) (36.1) (29.7) :
Severe anxiety and 27 13 3 2 21 20 4
depression (8.7) (9.1) (11.1) | (12.5) (10.3) (8.8) (10.8)
Improved 40 18 3 2 23 35 5
P (12.9) (12.6) (11.1) | (12.5) (11.3) (15.4) (13.5)
Life quality, . 61 25 2 2 36 42 8
n (%) Did not change 9.7 | 075 | @4 | 125 | 97 (17.6) (18.5) (21.6) 0571
Worsened 209 100 22 12 143 150 24
(67.4) (69.9) (81.5) | (75.0) (71.1) (66.1) (64.9)

* p<0,05—the difference between studied parameters.
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Table 4. Features of laboratory parameters in patients with various CKD stages

MA (mg/dl) p* GFR (ml/min/1.73 m?) p*
Parameters | Gradation (Fisher’s (Fisher’s
0 ) 100 300 F-test] 290 89-60 <%0 | Fetest]
Slucose n 293 130 26 14 204 226 37
D ucose Msm(95% | 11.8£03 | 10.8£04 | 11410 | 114217 | 0220 | 113203 | 11.6:03 | 111510 | 0.4691
o | 1113-123) | 110.1-115) | (9.4-13.3) | (7.8-15.0) (10.7-11.9) | (11.1-12.2) | 19.1-13.1)
n % 35 4 3 47 81 9
HbAlc,% | Msm(95% | 89:02 | 85:04 | 79:06 | 84+08 | 0564 | 9.09:031 | 8.73:024 | 81:082 | 0.393
cl 85-94) | (7.7-9.2) | (60-9.8 | (5.1-11.6) (8.47-9.7) | (8.26-9.2) | (6.21-9.99)
37
. n 293 131 2 14 204 227
Croatiine: | Mam(95% | 83211 | 818217 | 92067 | 16594329 | <0001 | 709507 | g79s09 |54 oo
H Cll | (81.0-855) | 178.4-85.2) | (78.3-105.8) | (94.8-236.9) 169.5-724) | (86.1-89.7) | 70n
37
n 198 225
MA, mg/dl | Msm(95% - - - - 23:48 | 174234 | RIS 00
cl 132-313) | (107-262) | ;b
n 291 129 26 14
S}Fif/g”;gmz] Mswm(95% | 879412 | 888418 | 83749 | 564:74 | <0.001 - - -
: ol | (855-90.2) | (85.1-92.4) | (73.6-93.7) | 1405-72.4)

* p<0,05—the difference between studied parameters.

disorders. s of patients with <60 ml/min GFR had
some anxiety and depression, 'h0—serious anxiety
and depression disorders.

11,1-15,4% of patients with MA and decreased GFR
had impovenet and 7.4-21.6 % —no changes and 66.1-
81.5% —worsening of clinical condition. Patients with
100 mg/dl MA and >90 ml/min GFR mostly had worse
clinical condition compared with last year.

Table 4 shows that both groups had high aver-
age glycemia level, blood glucose was lower in other
groups compared with patients without albuminuria,
patients with <60 ml/min GFR had the lowest glyce-
mia level.

The average level of HbA1c was high in all grada-
tions and, moreover, it directly correlated with GFR.

Albuminuria increase and GFR decrease were
accompanied by statistically significant increase of
blood creatinine. Average MA values inversely corre-
lated with GFR; thus, we estimated the lowest GFR
value in patients with 300 mg/dl MA and the highest
albuminuria in patients with <60 ml/dl GFR.

Results and discussion

Total MA prevalence in the population was 35.7%,
that almost corresponded to the value obtained by
other researchers (36 %) [12]. In both studies, one of
the most important reasons for the high incidence of
MA was inadequate glycemic control.

56.4% of patients had <90 ml/min GFR, 48.5%
had 2nd stage, 7.5%—3d stage, 0.2%—4", and
0.2% — terminal stage of CKD (7.9% of patients had
<60 ml/min GFR]. The ONTARGET study showed that
31% of patients had <60 ml/ min GFR [13] that was 3
times higher compared with our data.

According to Fink H.A. et al. there are gender dif-
ferences in the prevalence of CKD —the incidence of
CKD among women was higher (12.6%) compared
with men (9.7 %) [14]. Similar results were obtained in
our study —32.2% of men had <90 ml/min GFR, and
in women this indicator was two times higher.

It was proved that the rate of CKD development
increases with age, and GFR decreases by 1-»>
10 ml/min/year with age in patients with DM [15]. We
also showed that CKD progression was associated
with age, at the same time, average age of patients
with 100 and 300 mg/dl MA was higher compared with
patients without or with mild albuminuria.

The level of education did not affect GFR and MA.
The presence of MA and GFR decrease were noted
mostly in patients with secondary professional and
higher education. The ONTARGET study showed that
increased level of education inversely correlated with
CKD development [13]. These results can be explained
by the fact that patient adherence to treatment in-
creases with education level that contributes to the
decrease of renal dysfunction progression. It can be
concluded that it is necessary to improve measures
on treatment and prevention of T2DM, especially in
educated patients.

In our study the frequency of MA was significantly
higher in unemployed patients compared with em-
ployed patients in contrast with Dunkler D. et al.
[13] results. There results can be explained by the
nephroprotective effect of physical activity in working
patients that slowed MA progression.

It is known that genetic predisposition and family
history of cardiovascular diseases (CVD], which are
independent risk factors for kidney damage develop-
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ment, contribute to the development of diabetic ne-
phropathy [16]. Our data are similar to the results of
Abdelhafiz A.H. et al. — "0 of patients with DM and
family history of Ml had<60 ml/ min GFR.

It was found that moderate alcohol consumption
significantly reduced the risk of CKD development
[13]. Our study obtained similar results —the major-
ity of patients without albuminuria (about %) and low
rate of 300 mg / dl MA had low or moderate alcohol
consumption. Patients who did not consume alcohol
had higher incidence of MA. Thus, low and moderate
amounts of alcohol had anti-albuminuric effect, but
alcoholic beverages did not affect GFR significantly.

Obesity is also a serious CVD and kidney dam-
age risk factor [5,8]. In our study most patients were
overweight and had obesity. Despite the fact that this
parameter did significantly contribute to the devel-
opment of MA, patients with <60 ml / min GFR had
excessed body mass and obesity significantly less
common compared with patients with stages 1 and
2 of CKD. CKD decompensation led to body mass de-
crease, which was an indicator of uremic intoxication
and unfavorable prognostic marker.

A significant CKD risk reduction was associated
with regular physical activity in several studies [13].
Similarly, in our study patients with low physical ac-
tivity had higher incidence of MA, but this risk factor
did not reduce GFR significantly.

According to the results of the ONTARGET study
[13], stress did not significantly affect the develop-
ment of CKD; on the contrary, in our study, moder-
ate and high stress levels prevailed in patients with
severe MA and <60 ml/min GFR.

It is well known that adequate glycemic control
plays an important role in preventing kidney damage
[7]. As a result of inadequate diabetes management,
albuminuria develops after 4 years [17], and the an-
nual rate of MA to macroalbuminuria transition rang-
es from 2.8 to 9% [18]. Chronic hyperglycemia leads
to glomerular hyperfiltration, that is considered as
the main diabetic nephropathy sign and, therefore,
GFR gradually reduces [19]. Our patients did not have
adequate glycemic status control. Patients with MA
had high HbA1c level, and low glycemia in patients
with <60 ml/ min GFR may be associated with Zabrodi
phenomenon, that is an unfavorable prognostic
marker. Average values of HbA1c decreased with kid-
ney filtration rate. This fact may be associated with
discomfort and worsening of life quality in patients
with CKD progression, that may lead to glycemic sta-
tus control improvement.

Giordano Imbroll M. et al. determined that the in-
crease of creatinine blood level was associated with
albuminuria progression and GFR decrease [20]. In
our study, this indicator also directly correlated with
MA and inversely — with GFR.

At the same time, albuminuria was the most signif-
icant predictor of GFR decrease during the following
year [21]. Similar results were obtained in our study,
for example, increased severity of MA was associated
with decreased GFR, and vice versa.

Thus, in the Azerbaijani cohort of patients with
T2DM, it is necessary to perform monitoring of
CKD prevalence, socio-demographic, and behavioral
risk factors, as well as correct glycemic status ad-
equately. Only in this case is it possible to slow down
the development and progression of serious renal
dysfunction and protect patients from life-threaten-
ing cardiovascular complications.

Conclusion

7,9% of patients with T2DM had GFR<60 ml/min,
35,7% — MA. We assessed general and individual MA
and decreased GFR risk factors.

Increased creatinine level, high stress level, and
GFR decrease were associated increased level of MA.
MA was often accompanied by movement restric-
tion, self-care and daily activity impairment, as well
as pain and discomfort. Employment reduced the
incidence of albuminuria, low and moderate alcohol
consumption had an antiproteinuric effect, and low
physical activity was albuminuria predictor.

Patients with CKD had mainly moderate and high
stress levels, family history of CAD was associated
with GFR decrease, glycemia directly correlated
with GFR and inversely —with age, creatinine blood
level and MA. The incidence of renal dysfunction was
higher in overweight patients with obesity and limited
self-care.

Conflict of interest: None declared.
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The assessment of inflammatory diseases of
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Objective. To study the association between inflammatory diseases of periodontium and cardiovascular diseases
[CVD] in patients with different cardiovascular risk.

Materials and methods. Patients were divided into four groups: patients with light (n=25], moderate (n=34),
severe [n=30) periodontitis and control group without inflammatory diseases of periodontium (n=20).

Results. Systemic inflammatory response syndrome with increased high-sensitive C-reactive protein (hs-CRP)
and IL-6 are additional pathogenic factors that connects inflammatory diseases of periodontium and cardiovas-
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cular diseases. The association between the course of somatic and dental pathology requires a joint effort from
dentists and cardiologists to identify common risk factors modification.

Conclusion. Specialists of related disciplines need to evaluate the prognostic significance of risk factors when
assessing subclinical atherosclerosis and periodontium condition in order to perform preventive measures.

Key words: periodontitis, cardiovascular diseases, cardiovascular risk, hs-CPR, inflammation, atherosclerosis.
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Introduction

One of the main global medicine goals are to in-
crease life expectancy and improve its quality. It is
also important to improve the property of life itself,
especially among progressively increasing number
of elderly people. Since functional and morphologi-
cal impairment of vascular system progress with
age, the main mortality cause are cardiovascular
diseases. That is why cardiovascular disease (CVD])
prevention is essential. Cardiological specialists
study closely, all, mainly chronic, processes in the
body that affect the state of vascular wall. They
mainly include local inflammation, that with the in-
crease of its duration may significantly aggravate or
cause chronic inflammatory process. In our country
the association between these processes has been
studied since 1920s, and has also been investigated
by foreign experts [1-4].

Myocardial infarction (MI) —is the main manifesta-
tion of coronary artery wall inflammation. Ml is one of
the leading causes of death in the Western world. Can
periodontitis or other inflammatory diseases of oral
cavity cause CVD, is there a systemic relationship and
association with atherosclerosis and diabetes melli-
tus (DM] - are the main issues of modern dentistry.
Dentist’s practice is associated with treatment of sig-
nificant number of patients (> 30 %) with a history of
somatic diseases [5]. The aging of population and the
presence of risk factors contribute to the number of
concomitant diseases and organism capabilities de-
compensation [6].

The association between chronic generalized peri-
odontitis (CGP) and CVD is complicated. Negative
impact of CVD on the development and the course of
periodontal diseases has been proven in a number
of studies [5,7,8], but the inverse effect of existing
chronic periodontitis on CVD risk and their compli-
cations has not been studied enough yet. Currently,
the pathogenesis of many somatic diseases is be-
ing associated with systemic inflammatory response
(SIR] with both infection and aseptic inflammation
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[1,2]. With severe local inflammation or failure of the
mechanisms that limit its course, hs-CRP rises, cy-
tokines enter the circulatory system and lead to the
development of SIR [9].

The aim of our study was to establish the associa-
tion between inflammatory periodontal diseases and
the development of CVDs in patients with various car-
diovascular risk (CVR].

Objective

To study the association between inflammatory dis-
eases of periodontitis and CVDs in patients with dif-
ferent cardiovascular risk.

Materials and methods

We divided all the patients into four groups —with
mild (n=25), moderate (n=34) and severe CGP (n=30)
and the control group —without CGP (n=20).

Patients with mild CGP were aged 45.5+1.85 years,
with moderate and severe CGP—48.6+2.08 and
49.3+1.8 years, respectively. The age of patients from
the control group was 45.7+2.91 years. Subgroups
did not differ by age. Patients with mild CGP in-
cluded 8 (32%) men and 17 (68%) women. Patients
with moderate CGP—10 men (29 %) and 24 women
(71%). Patients with severe CGP — 6 men (20%) and
24 women (80 %).

The level of hs-CRP was determined by a high-
sensitive immunoturbidimetric method with carbox-
ylated polystyrene particles using Sapphire 400 bio-
chemical analyzer, Japan, and the level of pro-inflam-
matory IL-6 using PW40 Microplate Washer analyzer,
BIO-RAD LABORATORIES SAS, France.

CVD risk was assessed using the SCORE
(Systematic Coronary Risk Evaluation) scale that de-
termines 10-year risk of fatal cardiovascular events.
Over 5% is considered to be the high risk and 1-4% —
low risk.

Statistical analysis of obtained data was performed
with descriptive statistics methods and ROC curves
using STATISTICA 10 software.
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Results and discussion

Patients with mild, moderate, and severe CGP, had
SCORE risk 0.3+0.11, 1.4+0.41, and 1.6+0.37, respec-
tively. Patients from the control group had 0.8+0.37
SCORE. High SCORE risk in the control group oc-
curred in 5% of patients from the control group and in
0%, 8.8%, and 13.3 % of patients with mild, moderate,
and severe CGP, respectively. The significance of dif-
ferences between groups was assessed using Fisher
analysis of variance. Multiple comparison showed
significant differences between groups: the severity
of CGP directly correlated with CVD risk.

Sensitive markers that characterize SIR include
hs-CRP, IL-6 and fibrinogen. The upper limit of hs-
CRP blood level is 5 mg/l, of IL—6-10 pg/mlL, fibrino-
gen—4 g/l. The paraments of these markers in pa-
tients included in our study are presented in table 1.

The level of blood hs-CRP increased with the sever-
ity of periodontitis. Compared with the control group,
the level of hs-CRP increased by 66.7% (p <0.05),
95.2% (p <0.01) and 2.8 times (p <0.001) in patients
with mild, moderate and severe periodontitis, respec-
tively. IL-6 parameters had similar pattern. The up-
per limit of IL-6 increased even in patients with mild
chronic periodontitis (11.0+3.38 pg/ml). During com-
parison with the control group, blood IL-6 level sig-
nificantly increased in patients with mild (2.4 times],
moderate (2.8 times) and severe (3.2 times) CGP (p
<0.05). Fibrinogen significantly increased in patients
with severe chronic periodontitis compared with the
control group by 30.3% (p <0.05). Patients with mild
and moderate periodontitis had only a tendency to
fibrinogen increase. Thus, in patients with CGP, SIR
markers increased with the severity of periodontitis.

Considering that CGP is an inflammatory disease,
and the connection between inflammation and ath-
erosclerosis had been studied closely recently, hs-
CRP can serve as mediator [3, 4, 5]. The results of two
independent researches, published in 2005, showed
that hs-CRP is involved in the process of atheroscle-
rosis and, consequently, in the occurrence of stroke

and acute MI. Authors emphasize that the level of hs-
CRP directly correlates with cardiovascular complica-
tions [3, 4. According to American Heart Association
(AHA), hs-CRP is recommended to be included into
screening recommendations for patients with a mod-
erate cardiovascular risk [3].

We used ROC curves in order to clarify the diagnos-
tic significance hs-CRP blood level during CVD risk
assessment. We selected patients with severe CGP
and high SCORE risk. The condition of these patients
was considered as «1», and we also assessed their
hs-CRP blood level. The rank of patients with mild
and moderate CGP and low SCORE risk was consid-
ered as 0. Obtained results are described further. The
differential separation point of hs-CRP or the cut-off
point was 3.4 mg/L. When this level was exceeded,
patients with CGP had increased risk of severe peri-
odontal lesion and CVD complications development
with 94.4% diagnostic sensitivity and 47.8 % specific-
ity. The area under the ROC curve (AUC, Area Under
Curve) was high (AUC=0.690+0.064) with p=0.0029
(z=2.98] that confirmed the prognostic significance of
the risk assessment test (Figure 1).
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Figure 1. ROC-curve of hs-CRP level as CVD risk marker in
patients with CGP

Table 1. Sensitive SIR markers in patients with different CGP severity and the control group

CGP severity Control group
I mild moderate severe n=20 iy
n=25 n=34 n=30
hs-CRP, mg/l 3.5:0.28 4.1£0.44 5.8+0.27 2.1+0.30 0.039
IL-6, pg/ml 11.0£3.38 12.8+2.62 14.5£1.40 4.611.96 0.016
Fibrinogen, g/l 3.210.1 3.4£0.12 4.310.08 3.3:0.13 0.64

* significance of differences between groups was assessed using Fisher analysis of variance.
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Thus, itis necessary to control hs-CRP and IL-6 blood
levels in patients with CGP, in order to prevent the pro-
gression of periodontitis and the development of CVD.

Performed ROC analysis revealed that the differ-
ential separation point of apolipoprotein A1 (APO-A1)
blood level or the cut-off point was 170 mg/dL. Patients
with CGP and decreased APO-A1 blood level (below
170 mg/dL) had higher risk of severe periodontal le-
sions and CVD complications development with 74.6 %
diagnostic sensitivity and 72.7% specificity. The area
under the ROC curve (AUC) was high (AUC=0.794+0.04)
with p <0.0001 (z=6.67) that confirms the prognostic
significance of the risk assessment test.

We performed multiple regression analysis in or-
der to establish the association between systemic
inflammatory markers, blood lipid spectrum and the
severity of the disease in patients with CGP. Based on
the results of multiple regression analysis, we ob-
tained the following mathematical expression:

Z =0,068-0,0004 * x + 0,36 *y,
where:
/ —disease rank: 1 —mild; 2— moderate; 3—severe
CGP, 0 — absence of the disease;
x —APO-A1 (mg/dl), y—hs-CRP [mg/l].

B-regression coefficient that reflects the effect of
APO-A1 on the disease severity, was 0.012 (p=0.028],
and 0.76 (p <0.001] for hs-CRP.

The three-dimensional relationship between the
severity of chronic periodontitis, the level of hs-CRP
and APO-A1 blood level is the following: the blood lev-
el of hs-CRP increase and APO-A1 decrease aggra-
vate the severity of periodontal pathology (Figure 2).

In order to reduce the systemic inflammatory re-
sponse, the dentist needs to carry out effective peri-
odontal treatment. Patients with high CVD risk are
the priority group for specific preventive measures.
According to modern pathogenesis of atherosclerosis
theory, CVD risk factors lead to endothelial dysfunc-
tion and initiate inflammation. Subclinical inflam-
mation is caused by sequential cascade of mutually
regulated factors, including cellular, humoral immu-
nity, as well as inflammatory mediators, including in-
terferon, interleukins, proteins of inflammation acute
phase.

Conclusion

1. According to the results obtained in this study,
we can consider inflammatory periodontal diseases
as one of the additional risk factors of CVD develop-
ment. This conclusion is based on the fact that car-

Group rank = -0,0068-0,0058*x+0 6747 *y+1, 7629E-5"x"x+0,0002*x*y-0,0374*y"y
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Figure 2. Three-dimensional relationship between the severity of

chronic periodontitis, the level of hs-CRP and APO-A1 blood Llevel

decrease. The X axis shows the APO- A1 blood level in mg/dL, the

y axis shows the hs-CRP blood level in mg/l, the Z axis shows the
disease rank.

diovascular risk (CVR] increases with the severity of
chronic generalized inflammatory process, by 8.8%
in patients with moderate CGP and 13.3% —
vere (p=0.04).

2. Specialists of related disciplines need to evalu-

with se-

ate the prognostic significance of risk factors when
assessing subclinical atherosclerosis and periodon-
tium condition in order to perform preventive mea-
sures.

Thus, the presence of CGP can be considered as
the aggravating factor of CVD course, and, possibly,
CVD predictor. Effective preventive measures, diag-
nosis and treatment of inflammatory periodontal dis-
eases can reduce CVR.
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Objective. To study the efficacy and cardiovascular safety of sildenafil in men with stable coronary artery (CAD)
disease and erectile dysfunction (ED).

Materials and methods. The prospective study included 50 men aged 40-69 years with stable CAD, low and me-
dium cardiovascular risk of complications according to Princeton Consensus and ED. Men with CAD and ED were
randomized into two comparable groups. The first group (n=27) received 25 mg of sildenafil 3 times a week ad-
ditionally to standard therapy. In case of ineffectiveness, the dose reached 50 mg after 1 month of therapy. The
control group (n=23) received only standard therapy. The duration of follow-up was 3 months. Before and after
the therapy we assessed: the dynamics of erectile function, symptoms of urination, the severity of chronic stress,
hemodynamic, anthropometric parameters and electrocardiographic (ECG] parameters.

* Corresponding author. Tel. +7 (905) 547-78-58. E-mail: independent6000@mail.ru
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Results. The erectile function twice increased according to international index of ED by the end of the study that
was statistically significant compared with the initial parameter and control group. The symptoms of urination
decreased by 30 % according to international scale during sildenafil treatment compared with the control group
without dynamics of total parameter according to MIEF-5 questionnaire. The level of chronic stress decreased by
'3 according to questioning. The dynamics of stress severity did not differ significantly in control group. The analy-
sis of ECG at rest did not reveal any negative dynamics in the frequency of heart rhythm disturbances and coronary

circulation parameters during sildenafil treatment.

Conclusion. Course therapy with low doses of sildenafil as part of complex therapy can be used for ED treatment
in patients with CAD with low and moderate risk according to Princeton Consensus.

Key words: Princeton Consensus, erectile dysfunction, sildenafil, coronary artery disease.
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Introduction

Erectile dysfunction (ED) is male sexual dysfunc-
tion characterized by the inability to develop or
maintain an erection during sexual activity that has
always been one of the main issues of male health.
Nowadays it remains complex and still significantly
affects life quality of male population. Its prevalence
among men from various age groups reaches 33%
and correlates with age and related diseases [1].

It is known that men of working age with coronary
artery disease (CAD] have decreased exercise toler-
ance and life quality that also negatively affects men
sexual activity. On the other hand, it is known that car-
diovascular disease (CVD) risk factors are the main
causes of ED development in men of working age.
Many prospective studies noted that ED can serve as
CAD and other CVDs predictor [2].

For a long time, there was an opinion that the risk
of sudden cardiac death is higher in patients with
CVD during sexual intercourse. However, further
studies have shown that these ideas were exagger-
ated. New highly effective methods of ED treatment
gave men the opportunity to resume their sex lives,
including patients with CVDs. Princeton Consensus
has been developed in order to standardize the prob-
lem of sexual activity and cardiovascular risk and
divided patients with sexual dysfunction into three
groups. Those at low risk could initiate or resume
sexual activity and be treated for sexual dysfunction,
at moderate risk — further investigations are needed.
For those at high risk, sexual activity should deferred
until stabilized cardiac condition [3].

Over the last years, many researched showed suc-
cessful treatment of ED and other somatic diseases
with low doses of phosphodiesterase type 5 (PDE5)
inhibitors [4]. There are many studies on the effect

Accepted: 18.08.2019

of PDE 5 inhibitors on CVDs and its interaction with
standard cardiac therapy. It is necessary to study the
dynamics of main cardiovascular parameters during
low doses of PDES inhibitors therapy in order to as-
sess the possibilities of pharmacological treatment in
patients with ED and CAD.

Objective

To study the efficacy and cardiovascular safety of
sildenafil treatment in men with CAD and ED in
patients with low and moderate risk according to
Princeton Consensus.

Materials and methods

The study included 50 men aged 55.4+2.8 years with
stable CAD and ED, who came to City Clinic No. 212
of the Moscow Health Department from September
2018 to February 2019.

Inclusion criteria: sexual dysfunction in men over
3b years in combination with one or more of the fol-
lowing diseases (chronic prostatitis, CAD, type 2 dia-
betes mellitus (T2DM), arterial hypertension (AH),
International Index of Erectile Function (IIEF) below
21, controlled 1-2 grade of AH, stable CAD (I —II func-
tional class of angina, postinfarction cardiosclerosis)),
| —II FC of chronic heart failure (CHF).

Exclusion criteria: patients with high cardiovascu-
lar risk according to Princeton Consensus, grade 3
AH, uncontrolled AH, III-IV FC of CHF, unstable angi-
na, myocardial infarction and acute cerebrovascular
accident over the last 6 months, nitrate therapy, in-
dividual sildenafil intolerance, acute stage of chronic
diseases, malignant neoplasms, T2DM, severe course
or decompensation of the disease, participation in
other studies.
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Socio-demographic characteristics of men with
CAD and ED included in the study are presented in
table 1.

Table 1. Socio-demographic characteristics of men with

CAD and ED
Main group, | Control group, o
Parameters n=27 n=23 p
Age, years 55.9+3.4 55.3+1.8 insignificant
H v)

E?“ﬁj:"’”' n (%) 81(29.6 %) 8(35%) | insignificant

9 19 (70.4%) 16 (65%) insignificant
Secondary
Family status, n
(%) 24 (89%) 19 (82%) insignificant
Married 3(11%) 4(18%) insignificant
Single
Employment, n
(%) 17 (63 %) 15 (65%) insignificant
Employed 10 (37 %) 8 (35%) insignificant
Unemployed
Alcohol
consumption, n
(%) 81(29.6%) 6 (26%) insignificant
Alcohol abuser 19 (70.4 %) 17 (74.%) insignificant
Not an alcohol
abuser

1 0,
gmoking, n (%) 19 (70%) 16169.6%) | insignificant
8(30%) 7(30.4%) insignificant

Non-smoker

* Insignificant —insignificant difference between groups.

Methods

The standard questioning was performed using spe-
cially developed for this study questionnaire (based
on the ARIC, World Health Organization (WHO) and
National Research Center for Preventive Medicine of
the Ministry of Healthcare of the Russian Federation
questionnaires).

Chronic stress was assessed using the Reeder
guestionnaire that included 10 questions and five
possible answers to each question. The questionnaire
identifies three levels of stress: low (score 3.01-4),
medium (score 2.01-3) and severe (score 1-2).

Studied anthropometric parameters
height, body mass, waist circumference (WC) and
body mass index (BMI). According to WHO recom-
mendations, WC was measured between the edge
of the lower rib and ileum. BMI (Quetelet index) was
calculated as the ratio of body mass in kilograms to
the square of height in meters (BMI=/h2, where m —
body mass of the patient (kg), h — height (m])).

Office blood pressure (BP) measurement was per-
formed using tonometry on the patient’s right hand
while sitting after 5-minute rest. Systolic blood pres-
sure (SBP) was recorded when 1 Korotkov sound ap-
peared (phase 1], diastolic blood pressure (DBP)—
with the sounds disappeared (phase V). The level of

included

BP was evaluated twice with 2-3 minutes interval, the
average result was included into the study. The level
of BP>140/90 mm Hg was considered as AH and / or
when the patient received antihypertensive therapy;
awareness —the patient knows about the presence
of AH; treatment — the patient receives antihyperten-
sive therapy; treatment effectiveness —the patient
receives antihypertensive therapy, and BP reaches
target level. We also noted patient’s heart rate (HR).

12-lead electrocardiogram (ECG) was registered at
rest. ECG interpretation was performed according to
scheme specially developed for this study (based on
the Minnesota code standards, Rose G., Blackburn H.,
1968).

ED was assessed using |IEF questionnaire (Rosen
RC et al., 1997] that allows to estimate 5 components
of sexual function: erection, orgasm, sexual attrac-
tion, sexual and general satisfaction. This study as-
sessed erectile function [5]. 22-25 points was consid-
ered as normal erectile function, 17-21 points — mild
impairment; 12-16 points moderate to mild impair-
ment, 8-11 — moderate impairment, 5-7 points — se-
vere impairment.

The severity of urination disorders was assessed
using the IPSS questionnaire (The International
Prostate Symptom Score, WHO, 1992). Patients an-
swered each of 7 questions by noting the best answer.
Interpretation of the results: from 0 to 7 points — mild;
from 8 to 16 points —moderate; over 20 points — se-
vere impairment.

Study protocol
Men with CAD and ED were randomized into 2 com-
parable groups:

The main group (27 patients) received standard
CAD therapy and 25 mg of sildenafil 3 times a day. In
case of ineffectiveness, the dose reached 50 mg after
1 month of therapy. The duration of follow-up was 3
months.

The control group (23 patients] received only stan-
dard CAD therapy. Characteristics of received medi-
cations is presented in table 2. The differences be-
tween groups by received therapy were insignificant.

Before and after the study we assessed risk fac-
tors (RF) dynamics, clinical condition and life qual-
ity in mild and moderate risk groups according to
Princeton Consensus using instrumental cardiac and
laboratory investigations and questionnaires [6].

During short control visit at the middle of the study
(after 1 month) we performed short questioning, BP
and HR measurement and ECG registration at rest.
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Table 2. Received therapy characteristics

. Main group, | Control group, | Significance of

el n (%) n (%) differences*
Sildenafil 25 mr 3(11%) - -
Sildenafil 50 mr 24 (89 %) - -
Calcium channel T
blockers 6 (22%) 5(21.7%) insignificant
Beta-blockers 8(29.6%) 7 (30%) insignificant
ACE inhibitors/ 10 (37%) 9 (39%) insignificant
sartans
Statinis 12 (44%) 10 (43 %) insignificant
Mineralocorticoid
receptors 7 (30 %) 5(21.7%) insignificant
antagonists

* Insignificant — insignificant difference between groups.

Statistical analysis of obtained data was performed
using Statistica 6,0. Software. Quantitative variables
are presented as mean (M) and standard error of
mean (m). The significance of differences was as-
sessed using Student and Wilcoxon paired t-test. A p
value less than 0.05 was considered significant.

Results and discussion
Our study is dedicated to the investigation of the ef-
ficacy and cardiovascular safety of course therapy
with PDES5 inhibitor sildenafil in patients with CAD.
Previous studies have shown that course PDE5 in-
hibitor therapy was superior to its single use in pa-
tients with ED. But there are not so many studies on
the course PDED inhibitor therapy in patients with
CAD and ED. Before therapy it is necessary to asses
its effectiveness, interaction with other medications,
tolerance and safety.

The analysis of participants comorbidities was per-
formed by assessing its frequency (Table 3).

Table 3. Participant’s comorbidities characteristics

Clinical diagnosis Malnuzroup, Controokgroup,

2 stage AH 13 (48 %) 10 (43%)
3dstage AH 6 (22%) 5(21.7%)
CAD 14 (52 %) 13 (56 %)
CHF 8(29.6%) 7(30%)

DM 6 (22%) 5(21.7%)
Obesity 6 (22%) 6(26%)

ED 27 (100%) 23 (100%)
Chronic prostatitis, remission 23 (85%) 20 (87 %)

According to the protocol, patients were divided into
two groups: the main group, which received sildenafil
and the control group — without PDE type 5 inhibitors.
Therapy received by patients before the investigation
did not change. The dose of sildenafil reached 50 mg
after 1 month of therapy in 89% of patients. By the

41%5,2**
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m Group 2

3 months later I
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Figure 1. Erectile function dynamics in patients after the therapy

end of the course erectile function improved twice
that was statistically significant (p<0,01) compared
with initial value and the control group (Figure 1).

According to previous studies PDES inhibitors
therapy positively affects urinary function that is
commonly associated with hyperplasia or other pros-
tate disorders [8]. According to IPSS questionnaire
(The International Prostate Symptom Score, WHO,
1992) most patients had ED and moderate urinary
function impairment [9]. During sildenafil treatment,
symptoms of urinary dysfunction decreased by 30%
compared with the control group where there were
no dynamics of IPSS score. The differences between
groups were statistically significant (Figure 2).

It is known that ED is associated with life quality
and psychosomatic status of men of reproductive age
[1,5]. We assessed chronic stress level in patients
before and after the study. The chronic stress indica-
tor improved by 1/3 (from 2.8+ 0.2 points to 4.1£0.2
points, p<0.01) in patients from the main group ac-
cording to the questioning. The dynamics of chronic
stress was insignificant in patients from the control
group (2.9£0.1 versus 3.4x0.2 points, p>0.05). The
differences between groups were statistically signifi-
cant (p<0.05).
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Figure 2. The dynamics of International Prostate Symptom Score
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Table 4. Hemodynamics and anthropometric parameters
during sildenafil course therapy

Main group Control group

Parameter Before After Before After
therapy, therapy, therapy, therapy,

n=27 n=27 n=23 n=23
SBP 141.1+£945 | 1349+6.2 | 138.6+3.8 | 132.7+2.6
DBP 83.216.4 787136 | 79.6£25 75.1+1.7
HR 74+4.8 77+43 748+3.2 724128
WC, cm 96.8+ 1.5 93+ 1.4% 959+1.8 9481+1.2
Body mass, kg 84.4+17 79.4+1.6*% | 836114 824+1.7
BMI 28.6+1.27 25.2+£1.3% | 28.9£0.9 27.8+1.3

* p<0,05.

One of the main objectives of our research was the
assessment of the dynamics of the main RF in study
participants (table 4).

There are two features that we need to consider while
prescribing PDES inhibitors in patients with cardiovas-
cular pathology. Firstly, these medications reduce BP by
8 mmHg on average. But PDE type 5 inhibitors are not
contraindicated in patients with AH. Secondly, PDE type
5 inhibitors interact with nitrates [10].

Thus, patients from both groups received antihy-
pertensive therapy from four groups, and this therapy
did not change during the investigation. Hemodynamic
parameters (SBP and DBP] slightly decreased in both
groups and did not differ between groups. HR was
normal during the study.

We also assessed the dynamics of anthropometric
parameters. Initially, about 60 % of men with CAD and
ED had abdominal obesity. During the course of
sildenafil therapy waist circumflex significantly de-
creased in the main group that may be associated
with increased sexual and physical activity. But these
changes were not statistically significant compared
with the control group. The dynamics of body mass
and BMI had similar pattern.

We assessed not only the effectiveness, but also
the safety of sildenafil course therapy in patients
with CAD. Our study included patients with low and
moderate cardiovascular risk of sexual activity ac-

cording to Princeton Consensus. Thus, the results of
our study show that FC of CAD and the frequency of
its episodes did not change in patients with angina
pectoris. Thadani et al. also showed that during the
therapy with 10 mg of vardenafil per day, symptoms
of angina pectoris and myocardial circulation did not
change in patients with CAD and ED [11]. According
to ECG analysis, there were no negative dynamics of
vascularization and conduction during 50 mg of silde-
nafil treatment (Table 5). The main group data were
comparable with the control group.

All the patients before the study were supplied
with self-control diary of adverse effects. The most
common adverse effect was transient flushing that
was registered almost in every forth patient (table é).
Every fifth patient had dizziness. These results were
comparable with previous data and did not lead to
therapy interruption or canceling [8].

Table 6. Adverse effects of course sildenafil treatment

Adverse affect N (%)
Flushing 7(26%)
Priapism 2(7%)
AP increase 4(15%)
Dizziness 5(18%)
Chest discomfort, abdominal pain 3(11%)

Conclusion

This study shows that ED is common in patients with
CAD risk factors. Performed course of sildenafil
therapy significantly improved erectile function, de-
creased urinary dysfunction symptoms and the sever-
ity of chronic stress. Course therapy with low doses of
sildenafil affected hemodynamic and anthropometric
parameters as well as ECG pattern. Thus, PDE type 5
inhibitors as part of complex therapy can be used for
ED treatment in patients with CAD with low and mod-
erate risk according to Princeton Consensus.

Conflicts of interest: None declared.

Table 5. ECG features during sildenafil treatment

Main group Control group
Parameter
Before therapy, n=27 | After therapy, n=27 | Before therapy, n=23 After therapy, n=23
Atrial fibrillation (AF), n (%) 2 (7 %) 2(7%) 1 (4%) 1 (4%)
QRS>120 ms, n (%) 3(11%) 3 (11%) 2(9%) 2(9%)
Left ventricular hypertrophy (LVH) signs, n (%) 17 (63 %) 17 (63 %) 15 (65 %) 15 (65 %)
Negative T wave in chest leads, n (%) 10 (37 %) 8(29%) 7 (30 %) 6(26%)
Pathologic Q wave, n (%) 2 (7%) 2 (7%) 2(9%) 2 (9 %)
Vesicular extrasystole, n (%) 6(22%) 5(18%) 5(21,7%) 4(17%)
Supraventricular extrasystole 7 (26 %) 8 (29 %) 6(26%) 5(21,7%)
AV block, 1¢ stage 3(11%) 3(11%) 1(4,3%) 1(4,3%)




A. K. Kerimov et all. The efficacy and cardiovascular safety of phosphodiesterase type 5 inhibitor... 31

References

1.

Glina S., Sharlip I.D., Hellstrom W.J. Modifying risk factors to
prevent and treat erectile dysfunction. J Sex Med. 2013;10:115-
119.

Pushkar D.Yu.,, Kamalov A.A., SH. et al

Epidemiological study of the prevalence of erectile dysfunc-

Al-Shukri

tion in the Russian Federation. The Urals Medical Journal.
2012;3:75-79. Russian.

. Mamedov M.N. Men’s health problems in cardiology prac-

tice. —M.: Cardioprogress, 2016. — 130 p. Russian.

. Chrysant S.G. Effectiveness and safety of phosphodiesterase

5 inhibitors in patients with cardiovascular disease and hyper-
tension.Curr Hypertens Rep. 2013;15 (5): 475-83.

Rosen R.C., Riley A., Wagner G. et al. The International Index of
Erectile Function (IIEF): a multidimensional scale for assess-

ment of erectile dysfunction. Urology. 1997;49:822-830

. Nehra A.L., Jackson G., Miner M., Billups K.L. et al. The

Princeton Il Consensus recommendations for the manage-
ment of erectile dysfunction and cardiovascular disease. Mayo
Clin Proc. 2012;87 (8): 766-78.

10.

1.

Kim E., Seftel A. Goldfischer E., Baygani S., Burns P.
Comparative efficacy of tadalafil once daily in men with erec-
tile dysfunction who demonstrated previous partial responses
to as-needed sildenafil, tadalafil, or vardenafil. Curr Med Res
Opin. 2015;31 (2): 379-89.

Akhvlediani N.D., Matyukhov I.P. Modern place of sildenafil in
the treatment of erectile dysfunction. Urology. 2018; 2: 142-
146. Russian.

. HwangE.C.,KimS.0.,,NamD.H. etal. Menwith Hypertensionare

More Likely to Have Severe Lower Urinary Tract Symptoms and
Large Prostate Volume. Low Urin Tract Symptoms. 2015;7 (1):
32-6.

Diosdado-Figueiredo M., Balboa-Barreiro V., Pértega-Diaz
S. et al. Erectile dysfunction in patients with arterial hyperten-
sion. Cardiovascular risk and impact on their quality of life.
Med Clin (Barc). 2019;152 (6): 209-215.

Thadani U., Smith W., Nash S. et al. The effect of vardenafil, a
potent and highly selective phosphodiesterase-5 inhibitor for
the treatment of erectile dysfunction, on the cardiovascular re-
sponse to exercise in patients with coronary artery disease. J
Am Coll Cardiol. 2002;40 (11): 2006-



advang,
,

International Heart and Vascular Disease
Journal

Volume 7, N2 23, September 2019

REVIEW ARTICLE

Journal of the Cardioprogress Foundation

Anticoagulative therapy after stroke
In patients with atrial fibrillation

M. N. Mamedov

National Research Center for Preventive Medicine of the Ministry of Healthcare
of the Russian Federation, Moscow, Russia

Author

Mekhman N. Mamedov, M.D., Ph.D., doctor of sciences, professor, head of the Laboratory of Interdisciplinary
Approach for Prevention of Chronic Non-infectious diseases, National Research Centre for Preventive

Medicine, Moscow, Russia.

Atrial fibrillation [AF) is one of the most serious complications in stroke patients. Meta-analysis of several stud-
ies showed that the risk of recurrent stroke is 2,5 higher in patients with AF and stroke/transient ischemic attack
[TIA). According to current guidelines (ESC 2016] secondary stroke prevention in patients with AF include effective
new oral anticoagulant (NOAC] and medication adherence measures. NOAC decreased cardiovascular mortality
and the risk of major and intracranial bleeding compared with vitamin K antagonists in stroke/ TIA patients. The
review article presents NOAC indications, dosing and administration recommendations.

Key words: atrial fibrillation, stroke, anticoagulants, effectiveness, safety.

Conflict of interests: none declared.

Received: 28.05.2019

Atrial fibrillation (AF) is one of the most common
cardiovascular disease (CVD) risk factors. The preva-
lence is 1,5-2,0% among adults according to epide-
miological studies. The prevalence of AF increases
with age [1,2]. AF comorbidity with other diseases
also has prognostic value. According to EORP AF data,
among 3049 patients with AF and average age of 68,8
years, 71% had arterial hypertension (AH), 47,5% had
chronic heart failure (CHF), 36,4 % — coronary artery

Accepted: 03.06.2019

disease (CAD), every third patient had cardiomyopa-
thy and every fifth -type 2 diabetes mellitus (T2DM]
(Table 1) [3].

There is an opinion, that clinically manifested
strokes are the tip of an iceberg of vascular brain
diseases. The number of investigations showed that
40% of patients with 1-2 grade AH have organic vas-
cular pathologies according to MRI data. In general,
the frequency of intractable intracranial strokes is

* Corresponding author. Tel. 89262283309. E-mail: mmamedov(@mail.ru
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5-23% according to imaging methods and biomark-
ers.

Table 1. Comorbidities in patients with AF
(according to EORP AF data)

Average age, years 68,8
CAD, % 36,4%
Congestive heart failure, % 47,5%
AH, % 70,9 %
DM, % 20,6%
Hypercholesterinemia, % 48,6 %
Cardiomyopathy, % 35,3%
Other cardiovascular diseases, % 8,1%
Chronic kidney disease, % 13,2%

Atrial fibrillation and the risk of
complications in stroke patients

AF is one of the most serious complications in pa-
tients after stroke. The meta-analysis of several
studies showed that the risk of stroke increases by
2,5 times in patients with AF and stroke/ transient
ischemic attack (TIA). The risk of ischemic stroke/
TIA is 7,6 % and the risk of symptomatic intracranial
hemorrhage — 3,6 % during the first 90 days in stroke
patients with AF. Mortality during the first year after
stroke in patients with AF is 50%. It is also remark-
able that the frequency of AF is relatively high in
stroke patients — 30 % [4].

In general, the history of thromboembolic compli-
cations is the risk factor of coronary events in patients
with AF. However, CHF in patients with left ventricu-
lar ejection fraction (LVEF) <40 %, age >75 years and
metabolic syndrome can also cause cardiovascular
events [5].

According to current guidelines (ESC 2016), sec-
ondary prevention of stroke in patients with AF include
effective new oral anticoagulant (NOAC) and medica-
tion adherence measures. NOACs are superior to vi-
tamin K antagonists (VKA) or aspirin in patients with
AF and history of stroke. Patients with TIA and stroke
during anticoagulant therapy should underwent ad-
herence estimation and optimize it if needed [1].

The effectiveness of new oral
anticoagulants in stroke or transient
ischemic attack patients with atrial
fibrillation

The results of new studies on the effectiveness of
NOAC compared with standard therapy—warfa-
rin, have been published. The REAFFIRM study in-

cluded the retrospective analysis of the US Truven
MarketScan database from January 2012 to June
2015 in order to compare the effectiveness and safety
of rivaroxaban, apixaban, dabigatran with warfarin for
secondary stroke prevention and systemic embolism
in patients with AF in clinical practice. The primary
endpoint of the investigation was the general fre-
quency of ischemic stroke and intracranial haemor-
rhage. NOAC was superior to other medications ac-
cording to the results [6].

Three large studies (ROCKET AF — rivaroxaban,
RE-LY —dabigatran, ARISTOTLE — apixaban) studied
the effectiveness and safety of oral anticoagulants
(OA) in patients with AF after stroke, the prevalence
of which was from 19 % to 52%. The results of these
studies showed that recurrent strokes frequency re-
duced by 21% (apixaban) and 26 % (dabigatran) com-
pared with warfarin, and mortality reduced by 11%
and 14 %, respectively. NOACs reduce the risk of in-
tracranial bleeding and large bleedings compared
with warfarin [7-10].

Anticoagulative therapy guidelines

Patients with TIA or stroke during anticoagulative
therapy should underwent anticoagulative therapy
adherence estimation and optimize it (Figure 1).

The resumption of anticoagulant therapy in pa-
tients with AF after stroke / TIA depends on stroke se-
verity and the presence of bleeding risk factors [11].

NOAC therapy can be resumed not only after a
stroke, but also after intracranial bleeding.

The combination of NOAC and antiplatelet therapy
in patients after TIA or stroke, is not recommended.

Patients after NOAC therapy had lower risk of
ischemic events without differences in hemorrhagic
complications compared with patients without OACs
[12].

National Institutes of Health Stroke Scale [13]
(NIHSS) is used for the estimation of stroke severity,
neurological deficits, and consists of 11 items:

e FEach item scores a specific ability between 0
and 4 — higher score indicative higher level of impair-
ment.

e The maximum possible score is 42.

There are 5 gradations depending on the score:

e no stroke symptoms;

* minor stroke;

e moderate stroke;

e moderate to severe stroke;

* severe stroke.
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Anticoagulative therapy guidelines

Patient with AF suffering from an intracranial bleed during NOAC therapy
If acute event: establish intensity of anticoagulation (see bleeding flow chart)

] v
Ocontraindication Consider further information to allow informed judgment
for OAC
Factors supporting withholding of OAC:  Factors supporting reinitiation of OAC:
Bleeding occurred on adequately dosed  Bleeding occurred on VKA or in setting

e NOAC or in setting of treatment of overdose

interruption or underdosing e Traumatic or treatable cause
e Older age e Younger age
¢ Uncontrolled hypertension e Well controlled hypertension
e Cortical bleed e Basal ganglia bleed
e Severe intracranial bleed e No or mild white matter lesion
e Multiple microbleeds (e.g. > 20) e Surgical removal of subdural
e Cause of bleed cannot be removed hematoma

or treated e Subarachnoid bleed: aneurysm
e Chronic alcohol abuse clipped or coiled
¢ Need for dual antiplatelet therapy ¢ High-risk ischaemic stroke

after PCI

l N
OO O OO OOOOOOOY Patient or next of kin choice informed by
A multidisciplinary team advice*
i %

Y

S

Y

No stroke protection

(no evidence) LAA occlusion (lIbC)

[

Initiate or resume OAC, choosing an agent with low
intracranial bleeding risk, after 4-8 weeks (lIbB)

* stroke specialist / neurologist, cardiologist, neuroradiologist and neurosurgeon

Figure 1. Anticoagulative NOAC therapy guidelines in patients with AF and intracranial bleeding

The estimation of additional risk factors,
affecting earlier or later beginning of
treatment with new oral anticoagulants
When initiating NOAC therapy in patients with AF af-
ter ischemic stroke / TIA we have to consider the fol-
lowing factors:

¢ bleeding occurred on VKA or in setting of overdose;

e traumatic or treatable cause;

* younger age;

e well controlled hypertension;

¢ basal ganglia bleed;

¢ no or mild white matter lesions;

e surgical removal of subdural hematoma;

e subarachnoid bleed: aneurysm clipped or coiled;

¢ high-risk of ischemic stroke.

The beginning/reinitiating of NOAC after ischemic
stroke/ TIA depends on the severity of stroke. The
1-3-6-12 day rule is advocated. Patients with TIA can
start OAC therapy in 1 week. Patients with NIHSS <8
or minor stroke —in 3 weeks. Patients with moderate
stroke and NIHSS 8-15—in 6 weeks. Patients with

severe stroke and NIHSS >16 —have the longest in-
terval when prescribing NOACs [1,12].

Anticoagulative therapy in patients with AF after
intracranial bleeding can be reinitiated 4-8 weeks af-
ter.

Clinical situations supporting withholding
of oral anticoagulants
In some cases, we have to reduce or withhold the
NOAC in order to prevent possible complications.
These cases are listed below:

¢ bleeding occurred on adequate or reduced dose;

¢ NOAC orin setting of treatment interruption;

e older age;

¢ uncontrolled hypertension;

e cortical bleed;

e severe intracranial bleed;

¢ multiple microbleeds (e.g. > 20);

e cause of bleed cannot be removed or treated;

e chronic alcohol abuse;

¢ need for dual antiplatelet therapy after PCI.
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Conclusion
Patients with AF and the history of stroke/TIA have
higher risk of stroke recurrence. These group of pa-

tients also have higher risk of intracranial bleeding.
NOAC reduced cardiovascular mortality and the risk
of major bleeding or intracranial bleeding in patients
with the history of stroke/TIA compared with vitamin
K antagonists therapy.

Conflicts of interest: None declared.
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tinov V. V.', Artamonova G. V.2, Galaganova T. M.3,...

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

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

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

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

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

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

3. Information on conflict of interest / funding.

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

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

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

5. Information and ethics in the study.

Example of design:

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

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

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

6. Information on overlapping publications [if
available).

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

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

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

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

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

IV. Manusctipt submision check-list

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

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

o~ O & WO N

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

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

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

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

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

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

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

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

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

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

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

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

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

www.oxfordjournals.org/our_journals/eur-

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

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

Making graphs, diagrams and drawings —tables
and figures should provide the reader with visual
information, be interesting and educational. They
should be placed after the text of the article, as the
reviewer and editor look at the manuscript as a whole.
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However, to print in the journal (at the stage of creat-
ing a layout] graphics, diagrams and drawings are re-
quired in electronic form in the formats «MS Excel»,
«Adobe Illustrator», «Corel Draw», «MS PowerPoint»,
photos with a resolution of at least 300 dpi.

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

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

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

The tables should clearly indicate the dimension
of the indicators and the form of data (Mtm; M+SD;
Me; Mo; percentiles, etc.). All figures, totals and per-
centages should be carefully verified, and also cor-
respond to the mention in the text. The explanatory
notes are given below the table, if necessary. The
footnotes must be in the following order: *, t, §, 11, Y,
#,** 11 etc.

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

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

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

V. The list of references.

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

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

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

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

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

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

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

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

The list of references should correspond to the
format recommended by the American National
organization For information standards [(national
Information Standards organization — NIS0), adopted
by the National Library of Medicine (NLM) for data-
bases (Library’s MEDLINE/PubMed database) NLM:
http://www.nlm.nih.gov/citingmedicine  Oh?  The
names of periodicals may be abbreviated. Usually this
form of writing is accepted by the publisher; it can be
found on the website of the publisher, or in the list of
abbreviations Index Medicus.

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

Examples of link design:

Article citation:

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

Russian-language sources with transliteration:
Bart BYa, Larina VN, Brodskyi MS, et al. Cardiac
remodelling and clinical prognosis in patient
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with chronic heart failure and complete left bun-
dle branch block. Russ J Cardiol. 2011;6:4-8. (In
Russ.) bapt B.4., Nlapuna B.H., Bpoackuin M.C.,
n op. PeMonenvpoBaHue cepgua v NporHo3 HosbHbIX
C XPOHWYeCKOW CepAeyvyHOW HeLOCTaTOYHOCTbI MNpw
HanMuYnu nonHomn baokagbl NEBON HOXKKU Nydyka [nca.
Poccuiticknin kapaunonornyeckun xxypHan. 2011;6:4-
8. doi:10.15829/1560-4071-2011-6-4-8.

Book:

Shlyakhto EV, KonradiAO, Tsyrlin VA. The autonomic
nervous system and hypertension. SPb.: Meditsinskoe
izdatel'stvo; 2008. (In Russ.) Wnaxto E.B., KoHpaan
A.0., UbipnnH B.A. BeretatuBHaa HepBHas cucTema
n apTepuanbHaa runepteH3us. Cl16.: MepnuunHckoe
nspatenscTteo; 2008. ISBN 0000-0000.

Chapter:

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

Russian chapter:

Diagnostics and treatment of chronic heart failure.
In. National clinical guidelines 4" ed. Moscow: Silicea-
Polygraf; 2011. pp.203-93. (In Russ.] OwuarHocTuka
M eyeHne XpoHNYEeCKoM CepLeYHOM HeA0CTaTOYHOCTMH.
B KkH: HauMoHanbHble KNMHUYeCcKMe peKoOMeHAALMM.
4-e nspaHue. M.: Cunuueqa-Monurpad; 2011.cc.203-
96. ISBN 0000-0000.

Webpage:

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

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

VI. Preparation of manuscript.

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

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

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

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

VII. Copyright and publishing policy.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

VIIIL. The procedure for rewiewing manuscripts

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IX. The manner of publication of manuscripts

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

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

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

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

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

X. After the publication in the journal

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

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

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

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

XI. Revocation or correction of articles

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

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

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

Editors of journals should consider the concerns,
if:

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

Journal editors should consider making amend-
ments if:

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

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

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

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

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

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

XIV. Journal subscription

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

Official sites where information about the journal
is placed:

http://www.heart-vdj.com

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

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

Editorial office:

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

e-mail: editor.ihvdjl@gmail.com

Submission Preparation Checklist

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

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

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

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

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

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

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

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

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

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

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

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

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