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Editor’s Welcome

Dear colleagues!

In the 22th issue of the International Heart and Vascular Disease Journal, there 

are the leading article, original and review articles and case report.

The leading article section is dedicated to prospective study on the estimation 

of the prognostic value of left ventricular ejection fraction using lung ultrasound in patients with decompensated heart fail-

ure. Authors concluded that lung ultrasound may be a simple, available non-invasive method for assessing the severity of 

pulmonary congestion, control its progression and may have prognostic value in patients with decompensated heart failure.

Three articles are published in the «Original articles» section. The first article is written by Egyptian author who explored 

the relationship between pulmonary hypertension severity and left ventricular diastolic dysfunction in 200 patients with 

ischemic heart disease. The aim of the second article was to evaluate the effect of permanent atrial fibrillation on the echo-

cardiography parameters in patients with rheumatic heart disease. They revealed significant dilatation of heart cavities, 
mitral stenosis progression,and 6-minute walk test distance decrease. The third article is written by the group of Rus-

sian scientists who estimated antiarrhythmic drug therapy possibilities for primary prevention of atrial fibrillation in patients 

with metabolic syndrome and premature atrial contractions. The frequency of this arrythmia reduced by three times on 
average during treatment with I-III classes of antiarrhythmic agents.

Traditionally, the «Review articles» section represents a quick analysis of the results of 18 most important clinical trials 

presented at the Congress of American College of Cardiology held in New Orleans, US, March 16-18, 2019

The “Case report” section includes a report of patient with idiopathic eosinophilic myocarditis written by American scien-

tists. Complex investigation that included endomyocardial biopsy lead to correct diagnosis and early corticosteroid therapy. 

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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Objective. To estimate the prognostic value of left ventricular ejection fraction (LVEF) and B-lines (lung ultra-
sound) in patients with decompensated heart failure (DHF).
Material and methods.162 patients with DHF underwent routine physical examination and 8-zone scanning lung 
ultrasound (66 % men, average age 68 ± 12 years, 97 % with arterial hypertension, 44 % with myocardial infarction, 
60 % with atrial fibrillation, ejection fraction (EF) 40 ± 14 %, EF <40 %, 46 %, NT-proBNP 4246 (1741; 6837) pg/ml) 
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during admission and discharge. The sum of B-lines ≤5 was considered normal, 6–15, 16–30 and > 30 —  mild, 
moderate and severe pulmonary congestion, respectively.
Results. LVEF ≥ 50 % was detected in 49 of 162 (30.2 %) patients with DHF on admission, EF 40–49 % —  in 38 
(23.5 %), EF <40 % —  in 75 (46.3 %). 31 % of patients had mild pulmonary congestion during initial lung ultrasound, 
68 % —  severe.
By the time of discharge 33, 15 and 4 % of patients had mild, moderate and severe pulmonary congestion, re-
spectively. During multivariate regression analysis, which included sex, age, functional class of HF and swelling 
of jugular veins by the time of discharge, the sum of B-lines ≥5 was independently associated with increased 
all-cause mortality (hazard ratio (HR) 2.86 with 95 % CI 1,15–7,13, p = 0.024) during one year of follow-up after 
discharge and the sum of B-lines ≥15 —  with a high probability of HF readmission (HR 2.83, CI 1,41–5,67, p = 0,003). 
There was no significant correlation between LVEF, all-cause mortality (HR 0.72, 95 % CI) 0.61–1.41, p = 0.880) and 
HF readmission (HR 0.52, CI 0.24–1.09, p = 0.169) during one year of follow-up after discharge.
Conclusion. Heart failure hospitalization is associated with poor long-term prognosis and an increased cardio-
vascular risk, regardless of LVEF. Lung ultrasound may be a simple, available non-invasive method for assessing 
the severity of pulmonary congestion, control its progression and may have prognostic value in patients with DHF.
Keywords: decompensated heart failure, left ventricular ejection fraction, B-lines, prognosis.
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Introduction
Pulmonary congestion is one of the most common 
cause of admission in patients with HF. Persistent 
clinical symptoms and signs of pulmonary conges-
tion during discharge and outpatient examination are 
strong predictors of adverse outcomes. Clinical and 
radiological symptoms and signs of minor pulmonary 
congestion can be less obvious than severe conges-
tion. One of the strongest markers of the severity and 
prognosis of pulmonary congestion is the concentra-
tion of NTproBNP, especially during discharge or out-
patient examination, when patients are taking stable 
doses of diuretics [1].

It is remarkable that increased level of NTproBNP 
can be also observed in patients with DHF, heart 
rhythm disturbances, renal dysfunction, and obe-
sity. Guidelines for the management of heart failure 
recommend to use ultrasound to assess ventricular 
function, valvular pathology, pulmonary artery pres-
sure, collapse of the inferior vena cava, and, finally, to 
examine lungs, especially in patients with DHF (class 
IIb, level of evidence: C) [2].

Complex use of biomarkers and heart and lung ul-
trasound allows to assess pathophysiology and etiology 
of heart failure, as well as the severity of congestion [3]. 
B-lines that can be seen during lung ultrasound are 
artifacts caused by the accumulation of extravascular 
fluid. The number of B-lines correlates with the sever-
ity of pulmonary edema [4]. Lung ultrasound is simple, 

accurate, fast, and affordable method to assess pulmo-
nary stasis and detect interstitial lung disease [5].

Even though the detection of B-lines increases di-
agnostic accuracy, its relationship with other non-in-
vasive markers of lung congestion haven’t been stud-
ied yet, especially in patients with HF depending on 
the left ventricular ejection fraction (LVEF). LVEF has 
been used for the stratification of patients with HF for 
a long time, but it is relatively subjective.

Approximately half of patients with HF have reduced 
LVEF <40 % (HFrEF) and > 50 % —  preserved LVEF 
(HFpEF) [2]. Patients with heart failure with midrange 
LVEF from 40 to 49 % (HFmrEF) are at the «gray zone» 
and require additional studies to assess clinical pic-
ture, hemodynamics, laboratory and echocardiography 
(EchoCG) data. A meta-analysis that included 606.762 
patients with HF showed that patients with HFmrEF 
have a lower all-cause mortality compared with HFrEF 
[RR 0.9; 95 % CI = 0.85–0.94, p <0.001] [6].

It is also remarkable that patients with HFrEF have 
higher rate of non-cardiological mortality compared 
with HFmrEF (RR, 1.31; 95 % CI 1.22–1.41, p <0.001).

At the same time, there is evidence of adverse 
long-term outcomes of pulmonary congestion ultra-
sound signs during discharge in patients with decom-
pensated and stable HF [7]. There haven’t been any 
prospective studies of pulmonary congestion prog-
nostic value and its relationship with LVEF among 
Russian population in patients with HF.
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The objective of this study was to assess the prog-
nostic value of LVEF and pulmonary congestion, eval-
uated using lung ultrasound in three subgroups of 
patients with DHF.

Materials and methods
162 patients with DHF were included into the pro-
spective single-center observational study (66 % of 
men, average age 68 ± 12 years, arterial hyperten-
sion 97 %, myocardial infarction 44 %, atrial fibrilla-
tion 60 %, ejection fraction (EF) 40 ± 14 %, EF <40 %, 
46 %, NT-proBNP 4246 (1741; 6837) pg / ml) (Table 1). 
Inclusion criteria were: a rapid increase of symptoms 
and/or signs of HF, structural and functional changes 
of the heart, and an increased NT-proBNP in patients 
with acute HF. Exclusion criteria were: acute coronary 
syndrome, terminal stage of chronic kidney disease, 
severe anemia, primary pulmonary pathology (pneu-
monia, COPD or chronic BA and severe hydrothorax 
requiring thoracentesis).

Таble 1. Clinical and demographic characteristics of 
patients (n=162)

Parameter Value

Sex (m/w), n (%) 107 (66)/ 55 (34)
Age, years (M±SD) 68±12
The duration of HF, years (Me (IQR)) 2 (0,3;5)
HF functional class, NYHA, n (%)

I
II
III
IV

3 (2)
3 (2)

78 (48)
78 (48)

Left ventricular ejection fraction 
(EF), % (M±SD) 40±14

NT-proBNP, pg/ml (Me (IQR)) 4246 (1741; 6837)

Comment: HF —  heart failure

All patients underwent standard physical exami-
nation during admission and discharge (Table 2). 
Dyspnea at rest and on exertion, orthopnea, moist 

bubbling rales and jugular veins distention were the 
main symptoms and signs of pulmonary congestion.

Echocardiography and lung ultrasound (MicroMaxx 
SONOSITE) were performed during the first 12 hours 
of admission, according to the recommendations [8, 
9]. Systolic and diastolic volumes and LVEF were de-
termined by Simpson method in two- and four-cham-
ber positions. Patients were divided into three groups 
depending on LVEF (PV> 50 %; PV 40–49 %; PV <40 %).

The number of B-lines in each zone were counted 
using abdominal probe of lung ultrasound in eight 
zones of chest anterolateral surfaces. B-lines are re-
verberation artifacts shaped as laser beams arising 
from the pleural line to the screen edge [10, 11]. Over 
5 B-lines can serve as a sign of pulmonary conges-
tion: minor (6–15 B-lines), moderate (16–30 B-lines) 
and severe (≥30 B-lines) [10]. Residual pulmonary 
congestion was diagnosed if clinical and/or ultra-
sound signs of pulmonary congestion were presented 
during discharge.

The outcomes (all-cause mortality and readmis-
sion with DHF) were estimated after 1,3,6,12 months 
after discharge by phone calls.

The study complies the Declaration of Helsinki and 
was approved by the Ethical Committee of the RUDN 
Medical Institute (Peoples’ Friendship University of 
Russia). All participants gave written informed con-
sent.

Statistical data processing was performed using 
the STATISTICA 8.0 (Statsoft) software and SPSS 22.0. 
Quantitative variables were described as arithmetic 
mean (M) and standard deviation of mean (SD) (in 
case of normal distribution) or as median (Me) and 
interquartile range (IQR) (in case of asymmetric dis-
tribution). The significance of differences between 
quantitative variables of the groups was evaluated 
using the Mann-Whitney U-test. Qualitative variables 

Table 2. Symptoms of congestion during admission and discharge

Signs Admission
N=162

Discharge
N=162 р

Dyspnea
At rest, n (%)
On exertion, n (%)

54 (33,3)
162 (100)

0 (0)
68 (41,9)

<0,001
<0,001

Orthopnea, n (%) 127 (78,3) 31 (19,1) <0,001
Rales, n (%) 141 (87,0) 21 (13) <0,001
Jugular vein distension≥8 сm, n (%) 39 (24) 25 (15) <0,001
Jugular vein distension, cm (Me (IQR)) 7 (5;8) 5 (5;6) <0,001
Hepatomegaly, n (%) 82 (50,6) 27 (17) <0,001
The largest size of the liver, сm (M±SD) 10,9±2 9,2±1,6 <0,001
Аscites, n (%) 27 (16,6) 2 (1,2) <0,001
Leg swelling, n (%) 150 (92,6) 53 (32,7) <0,001

Comment: Data are presented as median, 25th and 75th percentile (Me (IQR)), arithmetic mean (M) and standard deviation of the mean 
(SD).
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were represented by absolute (n) and relative (%) val-
ues. The significance of differences in different points 
of the same group was assessed using the Wilcoxon 
signed-rank test. The survival probability was es-
timated by Kaplan —  Meyer survival curves and the 
comparison —  using the log-rank test. The effect of 
pulmonary congestion on the risk of death or read-
mission with HF was assessed by one- and multivari-
ate Cox’s regression analysis. The p value = 0.05 was 
considered significant.

Results
During discharge 49 (30.2 %) patients had LVEF ≥50 %; 
38 (23.5 %) —  LVEF 40–49 %, 75 (46.3 %) —  EF <40 % 
among 162 patients with DHF. Patients with LVEF 
<40 % had a higher level of NT-proBNP during ad-
mission, higher incidence of coronary artery disease 
(CAD), lower SBP, higher frequency of male patients 
compared with patients with EF> 40 % (Table 3).

Pulmonary congestion was mostly moderate 
and severe according to lung ultrasound: in 67 % of 
cases —  severe, in 32 % —  moderate, in 1 % —  minor. 
During discharge there was the decrease in the fre-
quency of severe pulmonary congestion —  in 4 % of 
cases, frequency of moderate —  in 15 %, of minor —  in 
33 %, and in 48 % of cases pulmonary congestion was 
absent according to the lung ultrasound (Fig. 1).

Patients during admission with severe pulmonary 
congestion did not differ from patients with non-se-
vere form by clinical and demographic characteristics 
according to ultrasound, functional class of HF, LVEF 
and other structural and functional parameters of the 

myocardium, but had higher frequency of jugular vein 
distention, radiological signs of venous stasis in the 
lungs, and higher level of NT-proBNP (Table 4).

Таble 3. Clinical and demographic characteristics of patients with DHF depending on LVEF
Parameter EF≥50 % EF 40–49 % EF<40 % p

Age, years, (Me (IQR)) 78 (69; 82) 70 (63; 77) 62 (57; 71) 0.015
Men, n (%) 24 (49) 20 (53) 62 (83) 0.001
AH, n (%) 49 (100) 37 (97) 71 (95) 0.240
CAD, n (%) 13 (27) 17 (45) 41 (55) 0.008
Dyslipidemia, n (%) 15 (31) 19 (50) 27 (36) 0.166
Type 2 DM, n (%) 19 (40) 15 (39) 28 (37) 0.972
AF, n (%) 26 (53) 22 (58) 49 (65) 0.379
HR, bpm, (Me (IQR)) 80 (72; 100) 88 (80; 110) 98 (83; 120) 0.214
SBP, mmHg 150 (130; 170) 149 (130; 165) 130 (110; 150) 0.005
DBP, mmHg 80 (80;90) 80 (80;90) 80 (70;87) 0.148
RR per minute 23±2.8 23±3 23±3.7 0.296
Dyspnea at rest, n (%) 19 (39) 10 (26) 25 (33.3) 0.473
Orthopnea, n (%) 38 (78) 30 (79) 59 (79) 0.984
Rales, n (%) 42 (86) 33 (89) 66 (88) 0.932
Jugular vein distension ≥8 сm, n (%) 10 (20) 7 (18) 22 (29) 0.339
Jugular vein distension, сm, (Me (IQR)) 5 (5; 7) 5 (5; 7) 6 (5; 8) 0.086
Hepatomegaly, n (%) 22 (45) 17 (45) 43 (57) 0.187
NT-proBNP during admission, pg/ml, (Me (IQR)) 2521 (1390; 5092) 3298 (1621; 5520) 5039 (3139; 8131) 0.012
NT-proBNP during discharge, pg/ml, (Me (IQR)) 1217 (644; 2524) 1842 (484; 5165) 3339 (1782; 6019) 0.139
Duration of admission, days. 9.4±3.5 9.6±2.2 9±3.8 0.056

1+32+67
1%

32%

67%

Admission

Severe

Moderate

Minor

4+15+33+48
4%

15%

33%

48%

Discharge
Severe

Moderate

Minor

Absent 

Figure 1. The dynamics of lung congestion according to lung 
ultrasound
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Таble 4. Clinical and laboratory parameters depending 
on the presence of initial lung congestion during lung 

ultrasound

Signs
Summary of 
B-lines ≤ 30

N=53

Summary of 
B-lines > 30

N=109
p

Men, n (%) 31 (58.5) 76 (70) 0.156
Age, years (M±SD) 68±11 69±13 0.633
HF functional class, NYHA, 
n (%)

I
II
III
IV

0 (0)
1 (2)

23 (43)
29 (55)

3 (2.7)
2 (1.8)
55 (50)
49 (45)

0.469

Ejection fraction, % 43.1±12.7 39±14 0.086
NT-proBNP, pg/ml 
(Me (IQR))

3328 
(1439;4610)

4988 
(2301;7134) 0.004

Symptoms and signs during admission
Dyspnea at rest, n (%) 16 (30) 38 (35) 0.553
Dyspnea on exertion, n (%) 53 (100) 109 (100)
Orthopnea, n (%) 43 (81) 84 (77) 0.555
Rales, n (%) 44 (83) 97 (89) 0.288
Jugular vein distension, 
сm (Me (IQR)) 5.7±1.6 6.5±1.6 0.030

Hepatomegaly, n (%) 30 (56.6) 52 (48) 0.341
Аscites, n (%) 5 (9.4) 22 (20) 0.084
Leg swelling, n (%) 50 (94) 100 (92) 0.553
Hydrothorax, n (%) 23 (43.4) 54 (50) 0.253

Prognostic value of lung congestion 
according to lung ultrasound and LVEF in 
patients with decompensated heart failure
The median follow-up was 293 days. During this pe-
riod, 30 (18.5 %) patients died and 56 (35 %) patients 
were readmitted due to DHF.

We used one-variative Cox regression analysis to 
assess the prognostic value and severity of pulmo-
nary congestion and LVEF (Table 5, 6). We found that 
swollen jugular veins and pulmonary stasis detected 
using lung ultrasound are another signs of congestion 
during discharge associated with the risk of death.

According to multivariate Cox regression analysis 
(including gender, age, EF, functional class of HF and 
jugular vein distention during discharge), > 5 B-lines 
during discharge were independently associated with 
a higher probability of 12-month all-cause mortality 
(RR 2.86 95 % CI 1.15–7.13, p = 0.024).

According to similar to Cox multivariate regres-
sion analysis, >15 B-lines were independently as-
sociated with higher probability of readmission due 
to heart failure during one-year follow-up (RR 2.83, 
95 % CI 1.41–5.67, p = 0.003) after the adjustment by 
age, gender, functional class of HF and the presence 
of jugular vein distention during discharge. We did 
not find any reliable associations of readmission and 
all-cause mortality with LVEF regardless of its level 
(Fig. 2-4).

Table 5. Cox proportional-hazards regression one-
variative model for lung congestion parameters, 

estimated by different methods for all-cause mortality in 
patients with HF

Parameter RR 95 % CI p

Admission
Dyspnea at rest 0.63 0.30–1.30 0.218
Orthopnea 0.55 0.19–1.58 0.268
Rales 0.44 0.10–1.87 0.271
Jugular vein distension 0.61 0.28–1.30 0.206
Congestion on X-Ray 0.89 0.39–2.01 0.785
Hydrothorax 0.59 0.28–1.26 0.177
The summary of B-lines during 
admission 1.72 0.75–3.94 0.172

>30 B-lines during admission 1.70 0.73–3.98 0.215
EF <40 % 1.1 0.58–2.43 0.638
EF 40–49 % 0.7 0.30–2.04 0.633
EF ≥ 50 % 0.8 0.38–2.00 0.757
Discharge
Dyspnea on exertion 0.60 0.29–1.24 0.172
Orthopnea 0.57 0.25–1.28 0.173
Rales 0.88 0.30–2.52 0.814
Jugular vein distension 3.00 1.36–6.58 0.006
The summary of B-lines during 
discharge 1.05 1.02–1.09 0.001

>5 B-lines during discharge 3.94 1.68–9.21 0.002
>15 B-lines during discharge 2.44 1.11–5.36 0.026

Table 6. Cox proportional-hazards regression model 
for lung congestion parameters, estimated by different 
methods for the risk of readmission in patients with HF

Parameter RR CI p

Admission
Dyspnea at rest 0,60 0,35–1,02 0,061
Orthopnea 0,61 0,29–1,30 0,205
Rales 0,69 0,29–1,62 0,405
Jugular vein distension 0,73 0,41–1,31 0,300
Congestion on X-Ray 0,81 0,41–1,58 0,539
Hydrothorax 0,47 0,47–1,41 0,473
The summary of B-lines during 
admission 0,85 0,51–1,42 0,546

>30 B-lines during admission 0,88 0,49–1,58 0,678
EF <40 % 1,5 0,93–2,68 0,087
EF 40–49 % 0,5 0,24–1,09 0,086
EF ≥ 50 % 0,7 0,39–1,30 0,276

Discharge
Dyspnea on exertion 0,93 0,55–1,58 0,806
Orthopnea 0,75 0,35–1,58 0,451
rales 0,68 0,33–1,40 0,304
Jugular vein distension 0,54 0,28–1,03 0,065
The summary of B-lines during 
discharge 0,79 0,46–1,34 0,387

>5 B-lines during discharge 1,44 1,07–1,94 0,015
>15 B-lines during discharge 0,74 0,44–1,26 0,276
Dyspnea at rest 2,67 1,47–4,83 <0,001
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Figure 2. Kaplan Meier curves for cumulative probability of survival (without all-cause mortality) depending on the presence and severity of 
lung congestion according to lung ultrasound during discharge.

Figure 3. Kaplan Meier curves for cumulative probability of survival without readmissions due to HF depending on the presence and 
severity of lung congestion according to lung ultrasound during discharge.

Discussion
Chronic heart failure (CHF) is still one of the most 
common outcomes with poor prognosis of many car-
diovascular diseases (CVD). According to epidemio-
logical studies over 37.7 million people are affected 
by CHF in the world [12]. This chronic progressive 

disease is characterized by high mortality, high risk 
of complications and hospital admissions [13]. HF is 
classified by LVEF level that also defines the effec-
tiveness of evidence-based therapy. According to the 
MAGGIC study, patients with HFmrEF have lower mor-
tality rates compared with patients with HFrEF [14]. 
Even though some studies have shown that patients 
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with HFmrEF have a significantly better prognosis 
compared with patients with HFrEF, other investiga-
tions established similar mortality and hospital ad-
mission rates [15–20].

Recently published data from GWTG-HF (Get with 
The Guidelines —  HF) showed that patients with 
HFrEF and HFpEF have equally low survival rates 
during 1-month and 1-year follow-up after admis-
sion compared with patients with HFrEF. In addi-
tion, patients with HF, regardless of LVEF, have high 
5-year mortality rate compared with admission index 
(75.4 %) [12].

In our study, 30.2 % of patients admitted due to 
DHF had LVEF ≥50 %; 23.5 % —  LVEF 40–49 %, 46.3 % 
of patients —  LVEF <40 %. During the follow-up (me-
dian follow-up —  293 days) 18.5 % of patients died, 
35 % were readmitted. However, we did not find the 
association between the level of LVEF and all-cause 
mortality level (RR 0.72, 95 % CI) 0.61–1.41, p = 0.880) 
during 1-year follow-up and with the probability of re-
admission due to HF (RR 0.52, CI 0.24–1.09, p = 0.169).

In the presented study, patients with DHF, were in-
vestigated with standard laboratory, clinical and in-
strumental methods, and underwent lung ultrasound 
to assess the frequency and dynamics of pulmonary 
congestion during admission and prognostic signifi-
cance of residual pulmonary stasis. We found signs of 
pulmonary congestion according to clinical data and 
lung ultrasound in all patients during admission and 
in 87.7 % of cases, it was confirmed by lung radiogra-
phy. We established the association between initially 
severe pulmonary congestion according to lung ultra-

sound with jugular vein distention, radiological signs 
of stasis, and significantly higher level of NT-proBNP. 
We also demonstrated high frequency of residual pul-
monary stasis during discharge.

Randomized two-center study included 518 patients 
with acute respiratory failure (ARF) and demonstrated 
that lung ultrasound as part of routine screening ex-
amination during the diagnosis of DHF is superior to 
traditional physical examination, chest radiography, 
and NTproBNP laboratory test [21]. The accuracy of the 
HF diagnosis using lung ultrasound was significantly 
higher compared with physical examination (area un-
der the curve [AUC] 0.95 versus 0.88, p <0.01) or its 
combination with X-ray examination and NTproBNP 
determination (AUC 0 95 versus 0.87, p <0.01). In con-
trast, lung radiography and NTproBNP determina-
tion was not superior to physical examination alone 
(AUC 0.87 and 0.85, respectively, p> 0.05). In addition, 
lung ultrasound was associated with decreased num-
ber of diagnostic errors by 7.98 cases compared with 
2.24 cases per 100 patients using x-ray and NTproBNP 
[21]. The results of meta-analysis, which included 
1827  patients with shortness of breath also showed 
higher sensitivity of lung ultrasound (88 %) compared 
with chest x-ray (73 %, p <0.001) with comparable 
specificity of the methods (90 %) [22].

Multivariate analysis showed that > 5 B-lines was 
independently associated with all-cause mortality. 
Patients with > 15 B-lines had higher risk of readmis-
sion due to CHF during 12-months follow-up.

The results of published studies also showed that 
B-lines allows to identify the risk group of adverse 

Figure 4. Kaplan Meier curves for cumulative probability of survival (without all-cause mortality) and without readmissions due to HF 
depending on the LVEF during discharge.
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long-term outcomes in patients with HF at outpatient 
and inpatient levels. In outpatient study ≥3 B-lines 
during ultrasound of 5 and 8 zones was associated 
with 4-fold risk of all-cause mortality and readmis-
sion due to HF during 6 months follow-up [23]. Other 
studies also showed that preservation of B-lines 
during discharge in patients admitted due to DHF is 
associated with the risk of readmission due to DHF 
during the next 3 and 6 months [24, 25, 26]. Thus, 
high frequency of pulmonary congestion detected 
by lung ultrasound and the possibility to monitor its 
dynamics, combined with prognostic significance, 
emphasize the need to include this method into the 
algorithm of investigation of patients with DHF during 
admission along with clinical, laboratory and other 
instrumental methods.

Conclusion
Heart failure hospitalization is associated with poor 
long-term prognosis and an increased cardiovascular 
risk, regardless of LVEF. Lung ultrasound may be a 
simple, available non-invasive method for assessing 
the severity of pulmonary congestion, control its pro-
gression and may have prognostic value in patients 
with DHF.

Conflict of interest: None declared.
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Background. Association between pulmonary hypertension and left ventricular (L.V.) diastolic dysfunction in pa-
tients with ischemic heart disease has been observed. However, the relation between the severity of pulmonary 
hypertension and left ventricular diastolic dysfunction is still unclear.
Objectives. To explore the relationship between pulmonary hypertension severity and L.V. diastolic dysfunction in 
patients with ischemic heart disease.
Patients and methods. 200 symptomatic patients with ischemic heart disease were included in this study. History 
taking, clinical examination, and echocardiography were performed to all patients, LV dimensions, systolic and 
diastolic function, and systolic pulmonary artery pressure (SPAP) were measured. We characterized the patients 
into two groups as indicated by the presence or absence of diastolic dysfunction.
Results. Patients with diastolic dysfunction had significantly higher SPAP (p < 0.00001), and significantly higher 
incidence of severe pulmonary hypertension (p = 0.034). Autonomous indicators for the presence of severe pulmo-
nary hypertension were E/E\ > 15, E/A< 1 and E-wave DT < 160.
Conclusion. patients with ischemic heart disease in addition to left ventricular diastolic dysfunction had a higher 
systolic pulmonary artery pressure and a higher incidence of severe pulmonary hypertension. Systolic pulmonary 
artery pressure was essentially connected with LV diastolic dysfunction.
Key Words: left ventricular diastolic dysfunction, pulmonary hypertension.
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Introduction
Elevated pulmonary artery pressure in patients with 
ischemic heart disease has been observed a long 
time ago. Oliver and his partners in 1978 have discov-
ered a relationship between the increase in both pul-
monary artery pressure and ischemic heart disease 
[1]. LV diastolic dysfunction however are at increased 
risk of developing heart failure [2] and it is seen that 
the incidence of heart failure with preserved ejec-
tion fraction (HFpEF) is particularly higher among 
ischemic patients [3–4]. When present in ischemic 
patients with diastolic dysfunction and/or HFpEF, 
pulmonary hypertension has a deleterious effect on 
mortality and morbidity [5]. Beside the presence of 
diastolic dysfunction, other factors were found to be 
associated with the presence of pulmonary hyperten-
sion in patients with ischemic heart disease like el-
evated pulmonary vascular resistance, declined renal 
function, and increased pro-Brain Type Natriuretic 
Peptide (pro-BNP) levels [6]. However, the severity 
of pulmonary hypertension in patients with ischemic 
heart disease and its relation to different indices of 
diastolic function has not been yet studied. Along 
these lines, the point of this work was to investigate 
the relationship between pulmonary hypertension 
severity and different indices of LV diastolic function 
in patients with ischemic heart disease.

Patients and methods
This study was performed in the Cardiology 
Department, Benha University during the period from 
January 2017 till November 2018. This study included 
200 symptomatic patients with ischemic heart disease.

Patients were barred from this study if one or more 
of the following were present:

• Severe pulmonary disease «identified as forced 
vital capacity < 50 %» [7–9].

• LV  systolic dysfunction with ejection fraction 
(EF) <50 %.

• Known hypertension.
• More than mild aortic or pulmonary stenosis, 

mitral or aortic regurgitation > grade 2, or severe tri-
cuspid regurgitation.

• Significant congenital heart disease that may af-
fect pulmonary pressure.

• Atrial fibrillation.
We made the following to every patient after ob-

taining a written informed consent:
1) History taking and clinical examination.
2) Pulmonary function test with measuring of 

forced vital capacity for exclusion.
3) Echocardiography: Standard transthoracic 

echocardiographic and Doppler studies were per-
formed for all patients using GE VIVID  E9 machine 
with 2.5  MHz transducers. The following measures 
were taken:

• M-mode measures: Left atrial (LA) diameter, 
left ventricular end diastolic (LVEDD) and systolic di-
mensions (LVESD), ejection fraction (EF) and fraction 
of shortening (FS).

• Left atrial volume (LAV) was determined by mea-
suring LA area in apical four, and apical two chamber 
views.

• Mitral valve (MV) flow velocities by pulsed 
Doppler; E-wave, A-wave E/A ratio and E-wave decel-
eration time (DT).

• Tissue Doppler of the septal segment of MV an-
nulus was done from the apical 4 chamber view with 
measuring of the peak systolic wave (S\), early (E\), 
late diastolic waves (A) and E/E\ were calculated.

• Diastolic function was evaluated by combining 
all measured parameters. The diastolic function was 
considered normal if E/A > 1, DT between 160 and 
240 ms, E/A > 1, and E/E\ < 15.

• Grade 1 diastolic dysfunction (impaired relax-
ation pattern) was diagnosed when E/A < 1, and DT > 
240 ms, plus either E/A < 1, or E/E\ <8.

• Grade 2 diastolic dysfunction (pseudo normal 
pattern) was diagnosed when E/A between 1 and 2, 
and DT between 160 and 240 ms, plus either E/A < 1, 
or E/E\ 8–15.

• Grade 3 diastolic dysfunction (restrictive fill-
ing pattern) was diagnosed when E/A > 2, and DT < 
160 ms, plus either E/A < 1, or E/E\ > 15 [10–11].

• As all our patients had mild or moderate tri-
cuspid regurgitation, systolic pulmonary artery pres-
sure (SPAP) was calculated from the peak continuous 
wave Doppler signal of tricuspid regurgitant jet veloc-
ity and adding a constant value for right atrial pres-
sure to it (10 mmHg). Patients with SPAP > 40 mmHg 
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were considered as having pulmonary hypertension, 
and patients with SPAP > 80 mmHg were considered 
as having severe pulmonary hypertension [12].

4) Statistical analysis: All data were analyzed using 
the SPSS for Windows package program (Version 20.0; 
Armonk, NY, USA:IBM  Corp.). Differences between 
patients’ group and control group were analyzed using 
x2 test and Student’s t-test. Relationsships between 
different variables were investigated by Pearson cor-
relation analysis. The logistic regression analysis was 
evaluated by the Hosmer –Lemeshow goodness-of-fit 
test.p value < 0.05 was regarded as being statisti-
cally significant. We repeated the echocardiographic 
measures in 30 patients within 7 days from the first 
measure for assessing the intraobserver variability. 
The interobserver and intraobserver variability were 
calculated by dividing the difference between the two 
sets of measurements, by the mean of the two obser-
vations.

Results
Patients were divided into two groups as indicated by 
the presence or absence of LV diastolic dysfunction:

Group 1: Included 100 patients without diastolic 
dysfunction.

Group 2: Included 100 patients with diastolic dys-
function.

There was no significant difference between the 
two groups regarding clinical data of the two groups 
as the mean age of patients in group A was 54.46± 

7.55 years and the mean age of patients in group B 
was 55.02 ± 6.80 years (p-value = 0.582), and regard-
ing sex distribution, 57 % of patients in group A were 
males and 43 % of the same group were females 
and group B included males constituting 55 % of the 
group and females representing 45 % of the group 
(p-value  =  0.776), the mean value of BMI  in group A 
was 26.22 ± 1.82 and was 28.86 ± 1.82 and in group 
B (p-value= 0.325), hypertension was in 60 % of pa-
tients in group A and 51 % of patients in group B 
(pvalue  =  0.200), also diabetes mellitus was in 53 % 
of patients in group A and 50 % of patients in group B 
(p-value  =  0.671), 43 patients in group A were smok-
er and 42 smoker were in group B (p-value  =  0.9), 
and dyslipidemia was in 37 % of patients in group 
A versus 40 % of patients in group B (p-value  =  0.7) 
(Table 1).

As shown in Table 2, patients with diastolic dys-
function had significantly higher LA diameter (31.1 
±5.8 mm in group 1, versus 33.8 ± 4.9 mm in group 
2, p = 0.013), higher LAV (36.2 ± 8.61 ml in group 1, 
versus 42.1 ±9.64 ml in group2, p = 0.0011), lower 
septal E\ velocity (11.3 ± 3.58 cm/s in group 1, versus 
8.1 ±4.87 cm/s in group 2, p = 0.0071), higher septal 
E/E\ ratio (9.7 ± 3.11 in group 1, versus 14.2 ± 4.65 in 
group 2, p < 0.00001), higher SPAP (25.3 ± 7.12 mmHg 
in group 1, versus 33.4 ±14.34 mmHg in group 2,  
p < 0.00001), and significantly higher incidence of se-
vere pulmonary hypertension (0 % in group 1, versus 
7 %, p = 0.034). There was no significant difference 

Table 1. Comparison of clinical data among studied 
groups

Group A Group B p. value
Age (years) Mean ± S. D 54.46 ± 7.55 55.02 ± 6.80 0.582
BMI Mean ± S. D 26.22 ± 1.82 28.86 ± 1.82 0.325

Sex
Male (%) 57 (57 %) 55 (55 %)

0.776
Female (%) 43 (43 %) 45 (45 %)

HTN
+ve

60 51

0.200
60.0 % 51 %

- ve
40 49

40.0 % 49 %

DM
+ve

53 50

0.671
53 % 50.0 %

- ve
47 50

47 % 50.0 %

Smoking
+ve

43 42

0.9
43.0 % 42.0 %

- ve
57 58

57.0 % 58.0 %

Hyperlipidemia
+ve

37 40

0.7
37.0 % 40.0 %

- ve
63 60

63.0 % 60.0 %

Table 2. Comparison of echocardiographic data among 
studied groups

Group A Group B p. value
LAD (mm) 31.1 ± 5.8 33.8 ± 49 0.013
LAV (ml) 36.2 ± 8.61 42.1 ± 9.64 0.0011
Septal E\

(cm/s) 11.3 ± 3.58 8.1 ± 4.87 0.007

Septal E/E\ 9.7 ± 3.11 14.2 ± 4.65 0.00001
LVEDD (mm) 46.8 ± 7.82 48.2 ± 9.17 0.408
LVESD (mm) 31.3  ±  6.51 33.4 ± 7.23 0.116
FS (%) 32.4 ± 7.42 30.1 ± 8.16 0.129
EF (%) 62.40 ± 6.95 62.16 ± 7.01 0.808
SPAP 
(mmHg) 25.3 ± 7.12 33.4 ± 14.34 <0.00001

severe
pulmonary 
hypertension

0 (0 %) 7 (10 %) 0.034

LAD = left atrial dimension, LAV = left atrial volume, LAV = left 
atrial volume index, septal E\: the early diastolic tissue Doppler 
wave of septal segment of mitral annulus, E: the early diastolic 
Doppler wave of mitral valve flow, LVEDD = left ventricular 
end diastolic dimension, LVESD = left ventricular end systolic 
dimension, FS = fraction of shortening, EF = ejection fraction, 
SPAP = systolic pulmonary artery pressure.
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between the two study groups regarding other echo-
cardiographic data.

Discussion
This study furnishes a complete correlation between 
patients with ischemic heart disease with and with-
out diastolic dysfunction regarding the prevalence 
and severity of pulmonary hypertension. Left atrial 
diameter was seen to be higher in patients with dia-
stolic dysfunction compared to those without. This 
was concordant with Mukherjee and his partners who 
defined two groups of patients with ischemic heart 
disease as indicated by presence or absence of pul-
monary hypertension. They discovered that left atrial 
area was larger among ischemic heart patients with 
PH. This perception, bolster the idea that ischemic 
heart disease leads to both pulmonary venous as well 
as arterial hypertension. This can be demonstrated 
through the mechanism of pulmonary remodeling 
and increase pulmonary vascular resistance [6].

Furthermore Gerdts et al. in 2002  studied LA in-
dices in patients with ischemic heart disease and 
sealed that patients with LA enlargement were older, 
more obese, had elevated systolic blood pressure 
and pulse pressure. Regarding indices of LV diastolic 
function, our results disclosed that a restrictive pat-
tern obtained by E/E\> 15 was the strongest predictor 
of the presence of pulmonary hypertension this was 
followed by E/A < 1, and E-wave DT < 160 ms [13].

The prognostic importance of a restrictive filling 
pattern after acute myocardial infarction (AMI) was 
initially declared by Oh et al.in 1992  [14]. They con-
sidered the prognostic ramifications of this pattern 
in post AMI patients in a cohort of 62 patients. They 
discovered that restrictive filling pattern was related 
to a high occurrence of in-hospital congestive heart 
failure.

This was confirmed by Poulsen et al. in an age-
selected population with a first AMI in which Doppler 
echocardiography was done within 1 hour of hospital 
admission and they found that deceleration of E-wave 
of MV flow < 130 ms was able to identify patients at 
risk of development of congestive heart failure fol-
lowing AMI [15].

In 1997, Nijland et al. declared in a study of 95 pa-
tients with first AMI that DT < 140 ms was related to a 
22 % survival rate at 3 years compared with 100 % in 
the nonrestrictive group [16].

Although the study was limited by a small number 
of deaths, this finding has subsequently been con-
firmed in several studies [17–20].

In these studies, patients with a restrictive filling 
pattern have been characterized by higher age, more 
advanced LV systolic dysfunction, and a high risk of 
in-hospital heart failure.

The relation between ischemic heart disease and 
pulmonary hypertension was a matter of concern a 
long time ago, [1] but the debate continues about the 
exact mechanism of this relationship. However, the 
association of diastolic dysfunction and increased pul-
monary resistance with pulmonary hypertension in pa-
tients with ischemic heart disease aroused the atten-
tion about their possible mechanism in the develop-
ment of pulmonary hypertension in these patients [6].

The results support the relationship between 
LV diastolic dysfunction and pulmonary hypertension 
in patients with ischemic heart disease as we have 
found that severe pulmonary hypertension was more 
prevalent among with ischemic heart patients with 
diastolic dysfunction (10 % of patients with diastolic 
dysfunction had severe pulmonary hypertension ver-
sus 0 % of patients without). Also we have discovered 
that LV diastolic dysfunction indices (E/E\) ratio, E/A 
ratio, and (E-wave DT) were significantly correlated 
with SPAP.

Conclusion
• Ischemic heart patients with diastolic dysfunc-

tion had an elevated systolic pulmonary artery pres-
sure and a higher incidence of severe pulmonary hy-
pertension.

• Systolic pulmonary artery pressure was signifi-
cantly correlated with different indices of LV diastolic 
function. — In patients with ischemic heart disease, 
E/E\ > 15, E/A 0 < 1, E-wave DT < 160 ms were inde-
pendent predictors for pulmonary hypertension.

• Looking for pulmonary hypertension in patients 
with ischemic heart disease, currently when associ-
ated with LV diastolic dysfunction, may help in man-
aging them and in predicting their prognosis.

Conflict of interest: None declared.
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Objective. To evaluate the effect of permanent AF on the course and manifestation of CHF in patients with rheu-
matic heart disease (RHD).
Materials and methods. We examined 167 patients with RHD: 84 (50,3 %) with AF and 83 (49,7 %) with (SR). The 
groups differed by age (p = 0,001): 55,89  ±  0,79 years (SR) and 61,48 ± 0,081 years (AF). The follow-up was 5 years. 
Echocardiography was performed using Philips Affinity 50 ultrasound machine, 24-hour ECG monitoring using 
«Cardiotechnika-04–3P (M)» monitor, pulmonary function testing using Spirolab II. The assessment of the quality 
of life was determined using the SF-36, KCCQ, MHFLQ questionnaire.
Results. Patties from AF group initially had lower SMo (by 0,22 cm2) and 6-minute walk test distance (by 31.11 
meters) compared with patients from SR group. During echocardiography patients from AF group had higher 
atria and right ventricle linear dimensions and tricuspid valve pressure. Pulmonary function testing values were 
lower in patients from AF group compared with SR group: FVC by 11,35 %, FEV1 by 11,35 % and VC by 22.9 %. The 
quality of life did not differ according to the KCCQ, SF-36, MHFLQ questionnaires. During 5-year follow-up echo-
cardiography, pulmonary function testing, and quality of life parameters did not change significantly in patients 
from SR group. Patients from AF group had SMo decrease by 0,18 cm2, LVES increase by 0,19 cm, right ventricle 
dimension —  by 0,23 cm and left atrium —  by 0,35 cm. 6-minute walk test distance decreased by 21,48 meters. The 
changes may be explained by higher resting heart rate in patients with AF —  by 6 beats per minute on average.
Conclusion. Permanent AF in patients with RHD affects echocardiographic parameters- dilatation of the heart 
cavities and progression of mitral stenosis, and decrease the distance of the 6-minute walk test. Pulmonary func-
tion testing values and quality of life were not affected during the 5-year follow-up.
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Introduction
Atrial fibrillation (AF) is one of the most common 
heart rhythm disturbances that the physician can be 
faced with during clinical practice. The prevalence of 
AF ranges from 1 % to 2 % in general population and 
reaches 25 % in people aged over 80 years [1]. The 
presence of AF leads to left ventricle remodeling, in-
creases the risk of death, stroke and the progression 
of chronic heart failure (CHF) [2, 3]. AF also affects 
the results of HF treatment using ACE inhibitors and 
β-blockers [4].

At the same time, CHF and AF are often seen in 
the same patients, since they have similar pathogen-
esis [5]. The risk of AF in patients with CHF increases 
with both —  decreased (less than 40 %) and preserved 
(over 50 %) ejection fraction (EF) [6]. The frequency of 
AF increases with functional class (FC) of CHF and can 
reach 25–40 % in patients with IV functional class (FC) 
of CHF [7]. On the other hand, AF is a risk factor of CHF 
development that affects patient’s life quality [8].

However, the dynamics of echocardiographic pa-
rameters and functional class of CHF are usually 
obtained in patients with arterial hypertension, coro-
nary artery disease, and less often in patients with 
cardiomyopathies [9, 10]. There were not enough 
studies on the dynamics of CHF, especially in patients 
with AF and acquired valve disease [11]. The studies 
mainly describe life quality and dynamics of echocar-
diographic parameters for short period of time before 
and after the surgery [12]. But there are only a few 
studies on patients with AF and acquired valve dis-
ease with long-term follow-up.

Objective
To evaluate the effect of permanent AF on the course 
and manifestation of CHF in patients with RHD com-
pared with patients with sinus rhythm (SR).

Materials and methods
The study included 167 patients with RHD who signed 
written informed consent. We included only patients 
with RHD  and signs of mitral stenosis according to 
echocardiography. 84 (50.3 %) patients had a perma-
nent AF, 83 (49.7 %) had a sinus rhythm (SR). The ex-
clusion criteria were: paroxysmal atrial fibrillation, 
the absence of mitral valve, surgical intervention on 
the valves, AF development during 5-year follow-up 
and pacemaker insertion.

Groups of patients differed by age (p = 0.001): 55.89 
± 0.79 years (SR) and 61.48 ± 0.081 years (AF). There 
were no differences between groups by gender (p = 

0.526): SR —  68 women and 15 men; AF —  71 women 
and 13 men. The duration of follow-up was 5 years.

Echocardiography was performed using Philips 
Affinity 50 apparatus with assessment of linear 
heart sizes, valves pressure gradients and patho-
logical flows in the heart cavities. Daily ECG monitor-
ing was performed using cardiorespiratory monitor 
«Cardiotechnics-04–3P (M)» of the «Incart» compa-
ny. Spirometry was performed using Spirolab II (MIR 
Medical, Italy) with assessment of lung vital capacity 
(LVC), expiratory and inspiratory RV (reserve volume), 
FVC (forced VC), FEV1 (forced expiratory volume in 1 
second), FEV1 / FVC ratio, PEF (peak expiratory flow), 
MLV (maximum lung ventilation).

To assess the life quality, we used total scales of SF-
36 v.1 questionnaire (Short Form Medical Outcomes 
Study): physical and mental health component; KCCQ 
(The Kansas City Cardiomyopathy Questionnaire) with 
an assessment of two indicators: functional status and 
overall clinical score; MLHFQ (The Minnesota Living 
with Heart Failure Questionnaire). We also used EuroQol 
Group questionnaire (EQ-5D) to assess the life quality.

To objectify heart failure functional class, we used 
6-minute walk test. Additionally, we assessed dys-
pnea using 100 mm visual analogue scale (VAS).

Statistical analysis of obtained data was performed 
using IBM  SPSS Statistics 23.0 software with the t-
test for paired samples and the Mann-Whitney U-test. 
A p value less than 0.05 was considered significant.

Results
According to the results of the examination, body 
mass differed significantly between groups (p = 
0.007): 79.71 ± 1.41 kg (SR) and 74.25 ± 1.17 kg (AF). 
Although, we expected larger body mass in the group 
with AF due to possible fluid retention. Groups did not 
differ by height (p = 0.109): 161.89 ± 0.64 cm (SR) and 
163.92 ± 0.74 cm (AF).

Heart rate (HR) according to Holter ECG monitor-
ing differed initially between patients. Average daily 
HR: 71.31 ± 0.89 per min (SR) and 77.44 ± 1.36 (AF). 
The nighttime HR was higher in the AF group, but 
was not statistically significant: 60.37 ± 0.8 per min 
(SR) and 63.02 ± 1.23 per min (AF). The distance of 
6-minute walk test in patients with AF (299.89 ± 9.93 
meters) was lower by 31.11 meters (p = 0.037) com-
pared with patients with SR (330.996 ± 11,07 meters). 
But the severity of dyspnea, that is very common in 
patients with CHF, did not differ between groups ac-
cording to VAS: 50.09 ± 2.71 mm (AF) and 50.68 ± 1.97 
mm (CP), and differed only by 0.59 mm (p = 0.86).
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The initial results of SF-36 total scales, KCCQ and 
MHFLQ questionnaires did not differ significantly 
(Table 1). KCCQ overall summary scores differed only 
by -1.6 for functional status and 0.26 for the overall 
clinical score. Results according to SF-36 were simi-
lar: the values   of physical health differed only by 0.68, 
and mental health by 2.62. There was no statistically 
significant difference between the groups according to 
CHF MHFLQ questionnaire —  0.27. Initially, the qual-
ity of life differed only according to EQ-5D scale —  in 
the group with AF (47.02 ± 1.88) it was 6.2 (p = 0.007) 
lower compared with SR group (53.22 ± 1, 35).

Table 1. Initial results of total scales of life quality 
questionnaires

Life quality questionnaire M  ±  m (AF) M  ±  m (SR) р
SF36 physical health 
component 34,62  ±  0,83 34,67  ±  0,65 0,51

SF36 mental health component 38,36  ±  0,88 35,78  ±  1,04 0,05
KCCQ functional status 20,04  ±  0,87 21,95  ±  0,77 0,15
KCCQ overall clinical score 48,44  ±  1,9 48,05  ±  1,78 0,92
MHFLQ 47,33  ±  1,56 46,34  ±  2,22 0,90

Some echocardiographic parameters significantly 
differed between groups (Table 2). The linear dimen-
sions of the left atrium (LA) were 1.68 cm higher, and 
right atrium —  1.24 cm higher in AF group. The linear 
dimensions of the right ventricle also different and 
were 0.23 cm higher and left ventricular end-systolic 
volume (ESV) —  0.57 cm higher. Left mitral orifice 
area (SMo) in patients with AF was 0.27 cm2 smaller 
compared with patients with SR, and the area of tri-
cuspid valve (TV) —  17.67 mmHg higher.

Table 2. The difference of echocardiographic parameters 
in patients with SR and AF

Echocardiographic parameter M  ±  m (AF) M  ±  m (SR) р
Aorta, cm 3,50  ±  0,26 3,55  ±  0,11 0,007
LA, cm 3,86  ±  0,13 5,54  ±  0,22 0,000
End-diastolic volume, cm 5,23  ±  0,34 5,88  ±  0,27 0,054
End-systolic volume, cm 3,48  ±  0,32 4,05  ±  0,22 0,001
Ejection fraction, % 62,00  ±  2,22 58,00  ±  2,27 0,020
Interventricular septum 
thickness, cm 1,07  ±  0,09 1,15  ±  0,08 0,740

Left ventricular posterior wall 
thickness, cm 1,11  ±  0,09 1,09  ±  0,06 0,762

Right ventricle, см 2,48  ±  0,05 2,71  ±  0,10 0,001
Right atrium, см 3,76  ±  0,19 5,00  ±  0,36 0,003
S Mo, см2 1,76  ±  0,04 1,49  ±  0,04 0,001
Pressure LV-Aorta, mmHg 20,63  ±  5,51 33,75  ±  9,11 0,723
TV pressure, mmHg 27,33  ±  1,52 45,00  ±  2,31 0,001

Comparison of spirometry parameters (table 3) in 
patients with AF revealed statistically significant de-
crease of restriction parameters: VC by 22.9 %, inspi-
ratory RV  by 15.14 % and obstruction parameters: 
FVC  by 11.94 %, FEV1 by 15.46 %, and also MLV. 

Restriction can be explained by pulmonary edema in-
volving peribronchial space that develops due to mi-
tral stenosis that is common in patients with AF.

During the 5-year follow-up parameters of patients 
with SR did not change significantly. But there were 
some exceptions: an increase of aortic valve pressure 
gradient (in patients with mitral and aortic stenosis) 
by 6.99 mmHg (p = 0.001): from 21.22 ± 1.52 mmHg 
to 28.2 ± 1.95 mmHg and an improvement of SF-36 
mental health component by -3.64 (p = 0.039): from 
37.29 ± 2.07 to 40.93 ± 1.37.

Patients with AF had different pattern. A number of 
echocardiographic parameters changed significantly 
(Table 4): the linear dimension of the LA increased by 
0.35 cm: from 5.19 ± 0.1 cm to 5.54 ± 0.13 cm, the 
mitral orifice area (SMо) decreased by 0, 18 cm2: from 
1.66 ± 0.076 cm2 to 1.48 ± 0.076 cm2. The linear pa-
rameters of the ventricles also significantly changed: 
LV ESV increased by 0.20 cm: from 3.6 ± 0.09 cm to 
3.4 ± 0.09 cm, and the right ventricle decreased by 
0.24 cm: from 2.98 ± 0.08 cm to 2.74 ± 0.08 cm. Aortic 
valve pressure gradient increased by 9.8 mmHg: from 
25.33 ± 4.03 mmHg to 35.13 ± 3.87 mmHg. The dis-
tance of 6-minute test also decreased by 21.48 me-

Тable 3. The difference between spirometry parameters 
in patients with SR and AF

Spirometry parameters M  ±  m (AF) M  ±  m (SR) р
FVC, % 75,99  ±  1,49 64,05  ±  2,11 0,001
FEV1, % 84,65  ±  1,65 69,19  ±  2,20 0,001
FEV1/ FVC 118,88  ±  0,75 116,64  ±  1,41 0,834
PEF, % 110,85  ±  2,23 89,39  ±  2,72 0,001
Inspiratory RV, % 89,65  ±  2,24 74,51  ±  2,41 0,001
Expiratory RV, % 25,66  ±  2,71 22,95  ±  3,29 0,111
Inspiratory capacity, % 117,94  ±  3,06 94,62  ±  3,06 0,001
VC, % 117,52  ±  3,07 94,62  ±  3,06 0,001
Maximum lung ventilation, % 67,94  ±  2,14 56,33  ±  2,23 0,001

Тable 4. The dynamics of echocardiographic parameters 
during 5-year follow-up in patients with AF

Echocardiographic parameters M  ±  m 
(initially)

M  ±  m
(5 years 

later)
р

Aorta, cm 3,26  ±  0,04 3,26  ±  0,04 0,908
LA, cm 5,19  ±  0,10 5,54  ±  0,13 0,017
S Mo, cm2 1,66  ±  0,08 1,48  ±  0,08 0,004
End-diastolic volume, сm 5,42  ±  0,08 5,27  ±  0,10 0,100
End-systolic volume, cm 3,6  ±  0,09 3,41  ±  0,09 0,020
Interventricular septum 
thickness, cm 1,11  ±  0,05 1,32  ±  0,08 0,006

Left ventricular posterior wall 
thickness, cm 1,02  ±  0,06 1,29  ±  0,06 0,001

Right ventricle, см 2,98  ±  0,08 2,74  ±  0,08 0,017
Right atrium, см 5,53  ±  0,35 5,73  ±  0,57 0,770
S Mo, см2 25,33  ±  4,03 35,13  ±  3,87 0,026
Pressure LV-Aorta, mmHg 40,28  ±  1,85 39,67  ±  2,32 0,820
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ters in patients with AF (p = 0.03): from 338.09 ± 12.68 
m to 324.19 ± 11.87.

The life quality parameters in patients with AF did 
not change significantly, although SF-36 and KCCQ 
parameters decreased and MHFLQ —  incased that 
showed an impairment of life quality (table 5).

Таble 5. The dynamics of total scales of life quality 
questionnaires during 5-year follow-up in patients  

with AF
Total live quality scales M  ±  m (initially) M  ±  m (5 years later) р
SF36 physical health 
component 35,75  ±  1,14 33,80  ±  1,22 0,05

SF36 mental health 
component 38,43  ±  1,47 35,89  ±  1,37 0,10

KCCQ functional 
status 21,90  ±  1,17 20,27  ±  1,22 0,16

KCCQ overall clinical 
score 48,40  ±  2,90 48,20  ±  2,95 0,95

MHFLQ 45,48  ±  2,51 48,61  ±  2,56 0,25

Spirometry and life quality parameters (table 6) did 
not change significantly. But there we some excep-
tions: PEF, that is an indicator of obstruction, signifi-
cantly decreased in both groups: by 12.38 % (SR) from 
110.19 ± 4.41 % to 97, 82 ± 5.38 % and by 7.87 % (AF) 
from 99.11 ± 2.98 % to 91.25 ± 2.66 %.

Table 6. The dynamics of spirometry paraments during 
5-year follow-up

Spirometry parameter M  ±  m 
(initially)

M  ±  m (5 years 
later) р

FVC (SR), % 80,16  ±  3,41 78,91  ±  3,20 0,59
FVC (AF), % 70,83  ±  1,38 70,53  ±  2,99 0,91
FEV1 (SR), % 91,53  ±  3,95 87,09  ±  3,18 0,15
FEV1 (AF), % 77,59  ±  1,82 74,96  ±  2,10 0,18
FEV1/ FVC (SR), % 122,56  ±  0,77 118,40  ±  1,83 0,08
FEV1/ FVC (AF), % 117,65  ±  1,372 114,73  ±  2,09 0,19
PEF (SR), % 110,19  ±  4,41 97,82  ±  5,38 0,04
PEF (AF), % 99,12  ±  2,98 91,25  ±  2,66 0,01

Discussion
Irregular heart rhythm and worsening of left ven-
tricular filling in patients with AF contribute to the 
course of CHF [5]. Cardiac hemodynamics changes 
even more in patients with acquired valve diseases, 
and primarily valve stenosis. This explains why ini-
tial echocardiographic parameters in patients with 
AF had larger linear atria and ventricle dimensions, 
and higher TV pressure gradient compared with SR 
group, even though AF also contributes to atrial re-
modeling [7]. It is also remarkable that patients from 
AF group were 5,6 years older. Patients with AF ini-
tially had 0.22 m2 smaller mitral stenosis area that 
could stimulate AF development and affect heart 

sizes and valve pressure. Higher HR in patients with 
AF could also affect the severity of mitral stenosis 
compared with SR group. This proves the believe 
that the progression of stenosis can be explained 
by aseptic inflammation due to hemodynamic effect 
of blood flow on altered heart valves. Greater heart 
rate also affects the severity of CHF [9] that mani-
fests as the decrease of 6-minute walk test by 31.11 
meters in patients with AF.

We saw changes of all spirometry parameters in 
both groups, for example, FVC was 80 % lower than 
normal. Parameters of obstruction and restriction 
were lower in patients with AF compared with SR 
group: FVC by 11.35 %, FEV1 by 11.35 %, VC by 22.9 % 
that can be explained by severe CHF and by pulmo-
nary edema involving peribronchial space [13].

The parameters of life quality assessed by non-
specific CHF questionnaires (KCCQ, SF-36) and 
specific MHFLQ, as well as the rate of dyspnea ac-
cording to VAS did not differ. Only life quality accord-
ing to EQ-5D scale was higher by 6.2 in the patients 
with SR. The absence of changes is associated with 
slow increase of heart linear dimensions during slow 
progression of mitral stenosis with its size under   1.5 
cm2, that is an indication for surgical tratment. On the 
other hand, there are studies on adverse effect of AF 
on life quality, physical activity and mental health [8], 
especially persistent AF in patients without valvular 
heart disease. The VAS parameter of dyspnea, that 
also affects life quality did not differ significantly be-
tween groups —  0,59 mm.

During the assessment of echocardiographic and 
spirometry parameters after 5-year follow-up, the 
parameters of patients with SR did not differ signifi-
cantly. The exceptions were: the reduction of PEF by 
12.38 % according to spirometry and an increase of 
aortic pressure gradient by 6.99 mmHg.

SMo decreased by 0.18 cm2 in patients with AF dur-
ing 5-year follow-up, although some literature sourc-
es found the progression by 0.1–0.3 cm2 per year [9] 
that requires additional analysis and a longer obser-
vation period. LV ESV increased by 0.19 cm, the right 
ventricle —  by 0.23 cm, the left atrium —  by 0.35 cm in 
patients with AF. The distance of the 6-minute walk 
test decreased by 21.48 meters and PEF by 7.87 % ac-
cording to spirometry. Patients with AF also had sig-
nificantly higher daily HR by 6 beats per minute that 
could lead to a statistically significant progression of 
mitral stenosis in these group of patients that could 
affect echocardiographic, spirometry parameters and 
the distance of 6-minute test.
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Conclusion
Permanent AF in patients with RHD affects echocar-
diography parameters- dilatation of the heart cavi-
ties (compared with SR group), progression of mitral 
stenosis, and the distance of the 6-minute walk test. 
Pulmonary function testing values and quality of life 
were not affected during the 5-year follow-up (ex-
cluding PEF).

Conflict of interest: None declared.

References
1. Zoni-Berisso M, Lercari F, Carazza T, et al. Epidemiology 

of atrial fibrillation: European perspective. Clin Epidemiol 

2014;6:213–220.

2. Cheng M, Lu X, Huang J, et al. The prognostic significance of 

atrial fibrillation in heart failure with a preserved and reduced 

left ventricular function: insights from a meta-analysis. Eur J 

Heart Fail. 2014; 16 (12): 1317–22.

3. Mamedov MN. Dynamics of risk factors and cardiovascular 

diseases: analytical review of international and Russian data 

for 2017. International Heart and Vascular Disease Journal 

Volume. 2018; 6 (19): 32–36. Russian

4. Kotecha D, Piccini JP. Atrial fibrillation in heart failure: what 

should we do? Eur Heart J. 2015; 36 (46): 3250–3257.

5. Bunin YA, Miklishanskaya SV. Atrial Fibrillation and Chronic 

Heart Failure: Practical Aspects and Discussion Issues of 

Rational Pharmacotherapy. Rational Pharmacotherapy in 

Cardiology. 2017;13 (6): 856–862. Russian

6. Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC guidelines 

for the diagnosis and treatment of acute and chronic heart fail-

ure. European Heart Journal. 2016;37:2129–2200.

7. Maisel WH, Stevenson LW. Atrial fibrillation in heart failure: 

epidemiology, pathophysiology and rationale for therapy. Am J 

Cardiol. 2003;93:2–8.

8. Krasnoslobodskaya OV. Medical aspects of quality of life 

in patients with atrial fibrillation. Fundamental research. 

2011;7:90–93. Russian.

9. Kohan EV, Kyakbaev GK, Shavarov AA. Atrial fibrillation and 

chronic heart failure with preserved ejection fraction: clinical 

significance and treatment. Clin. Pharmacol. Ther. 2016; 25 (3): 

22–30. Russian.

10. Zotova LA, Petrov VS, Vuleh VM, et al. Case restrictive cardio-

myopathy in real clinical practice. Nauka molodykh (Eruditio 

Juvenium). 2018;1:74–86. Russian

11. Petrov VS. Result of 5-year observation for patients with 

rheumatic heart disease. IP Pavlov Medical Biological Herald 

2015;(3): 83–7. Russian

12. Arnaz A, Temur B, Gullu AU, et al. A comparison of quality of 

life in mitral valve replacement and mitral valve repair pa-

tients. Cardiovasc Surg Int. 2017;4 (1): 1–6.

13. Melenovsky V, Andersen MJ, Andress K, et al. Lung congestion 

in chronic heart failure: haemodynamic, clinical, and prognos-

tic implications. Eur J Heart Fail. 2015;17:1161–1171.

14. Lunga B, Baronb G, Butchart EG, et al. A prospective survey of 

patients with valvular heart disease in Europe: The Euro Heart 

Survey on Valvular Heart Disease. European Heart Journal. 

2003;24:1231–1243.



International Heart and Vascular Disease  
Journal • Volume 7, № 22, June 2019

Journal of the Cardioprogress Foundation
OriginaL articLes

* Corresponding author. Tel.: +79213295292. E-mail: olesin58@mail.ru

Antiarrhythmic drug therapy possibilities 
for primary prevention of atrial fibrillation 

in patients with metabolic syndrome 
and premature atrial contractions: 

a prospective study
A.I. Olesin1, V. A. Litvinenko2, A.V. Shalapakova1, I.V. Konstantinova2, Yu.S. Zueva2

1  Department of Hospital Therapy and Cardiology  named after  M.S. Kushakovsky North-Western State Medical 
University named after I.I. Mechnikov, Saint Petersburg, Russia

2 St. Elizabeth City Hospital, Saint Petersburg, Russia

Authors
Alexander I. Olesin*, M. D., Ph. D., doctor of sciences, professor of the Department of Hospital Therapy and 
Cardiology named after M.S. Kushakovsky, North-Western State Medical University named after I.I. Mechnikov, 
Saint Petersburg, Russia
Vadim A. Litvinenko, M. D., Ph. D., assistant professor of internal medicine, St. Elizabeth City Hospital, Saint 
Petersburg, Russia
Anna V. Shalapakova, M. D., cardiologist of the Department of Cardiology, St. Elizabeth City Hospital, Saint 
Petersburg, Russia
Irina V. Constantinova, M. D., Ph. D., assistant professor of the Department of Hospital Therapy and 
Cardiology named after M.S. Kushakovsky, North-Western State Medical University named after I.I. Mechnikov, 
Saint Petersburg, Russia
Yulia S. Zhueva, M. D., cardiologist of the Department of Cardiology,St. Elizabeth City Hospital, Saint 
Petersburg, Russia

Objective. To estimate antiarrhythmic drug therapy possibilities for primary prevention of atrial fibrillation (AF) in 
patients with high risk of AF, metabolic syndrome (MS) and premature atrial contractions (PACs).
Materials and methods. We followed-up 305 patients aged 59 to 73 years with MS and high risk of AF develop-
ment without the history AF. 156 (51, 15 %) patients received basic therapy including correction of potentially 
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modified risk factors (control group), other patients received classes I –III of antiarrhythmic agents for primary 
prevention of AF. Every patient who was included in the trial was followed-up from 2 to 4–5 years: the endpoint 
was the absence or presence of AF.
Results. Patients with MS and PACs with high risk of AF who received classes I –III of antiarrhythmic agents had 
AF three times less frequent compared with control group (31,54 % versus 95,51 % during antiarrhythmic and 
basic therapy, respectively). Positive effect of antiarrhythmic therapy for primary prevention of AF in patients with 
MS can be explained by the reduction or elimination of PACs, left ventricular dysfunction and signal-averaged ECG 
parameters improvement, P-wave dispersion and left atrial volume reduction.
Conclusion. The frequency of this arrythmia development reduced by three times on average during classes I –
III of antiarrhythmic treatment for primary prevention of AF in patients with high risk of AF, MS and PACs.
Key words: Metabolic syndrome, primary prevention of AF.
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Introduction
International and Russian guidelines for the man-
agement of atrial fibrillation indicate that metabolic 
syndrome (MS) is one of the most common cause of 
AF development [1, 2]. Nowadays, the main AF pre-
dictors include: left atrial dilatation, mitral valve cal-
cinosis, reduction of left ventricular ejection fraction 
(LVEF), transmitral flow impairment, premature atrial 
contractions (PACs), pathological values of signal-av-
eraged electrocardiogram (ECG), P-wave dispersion 
(Pd), etc. [1, 2, 3]. During the prospective study that 
included complex use of AF predictors in patients with 
MS and assessment of the nature of PACs, the au-
thors found criteria to identify patients with high risk 
of AF development without the history of AF (within 2 
years after the first examination) [4, 5]. However, the 
use of antiarrhythmic therapy for primary prevention 
of AF in patients with MS, PACs and high risk of AF 
development have not been studied yet.

Objective
To estimate antiarrhythmic drug therapy possibilities 
for primary prevention of atrial fibrillation (AF) in pa-
tients with high risk of AF, metabolic syndrome (MS) 
and premature atrial contractions (PACs).

Materials and Methods
Prospective follow-up study included 305 patients 
with MS aged from 60 to 73 years (68,3  ±  0,5 years on 
average). MS diagnosis based on generally accepted 
criteria [3]. The inclusion criteria were: sinus rhythm, 
PACs, I –II NYHA classes of chronic heart failure (CHF), 
age ≥ 60 years with body mass index ≥ 30 kg/m2, the 

absence of AF during over 3–4 24-hour ECG monitor-
ing more than once in 1–3 month, high or short-term 
risk of AF development, signed informed consent for 
the examination and treatment [4, 5].

The study excluded patients with acute coro-
nary syndromes and other clinical manifestations 
of coronary artery disease, Wolff-Parkinson-White 
syndrome, sick sinus node syndrome, atrioventricu-
lar block, artificial cardiac pacemaker, ventricular 
tachycardia and extrasystoles (II –V  classes accord-
ing to B. Rayn’s classification), valvular heart disease, 
cardiomyopathies, complete blockade of the bundle 
of His brunches, thyroid gland dysfunction, uncon-
trolled arterial hypertension, severe somatic dis-
eases, which could affect the results of the study, pa-
tients with LVEF <45 %, left ventricular aneurism and 
III –IV NYHA classes of CHF [1, 2, 3]. Hypertension was 
diagnosed in 256 (83.93 %), diabetes mellitus in 196 
(64.26 %), and chronic obstructive pulmonary disease 
in 53 patients (17.38 %).

The identification of high risk of AF development 
was determined by assessing the change in the risk 
index for the development of AF (RIDAF), defined by 
the formula: 

RIDAF = (FiP – Р÷Pd) × (А÷В), 

where RIDAF —  risk index for the development of AF, 
FiP – Р —  the duration of the filtered «P» wave of sig-
nal-averaged ECG (ms), 
Pd —  dispersion of the «P» wave (ms), defined as the 
difference between maximum and minimum values   of 
the «P» wave duration during standard 12-lead ECG, 
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A —  linear deviation of the pre-ectopic interval of PAC, 
corrected by the frequency of cardiac sinus rhythm 
contractions of over 20 PACs, 
V —  the number of PACs used for the study in amount 
per hour [4, 5]. 
Echocardiographic investigation of LV  EF (left ven-
tricular ejection fraction), left atrium end-diastolic 
volume (LA EDV), left ventricular mass index (LV MI), 
left ventricle diastolic dysfunction by early (E) and 
late (A) diastolic mitral flow velocity, estimation of 
FiP-Р —  the duration of the filtered «P» wave of sig-
nal-averaged ECG and of the Pd were mentioned ear-
lier [5, 6]. When IRRFP decreased by 35 % or more 
every 1–3 months compared with baseline, we deter-
mined high risk of AF during 2-year follow-up [4, 5]. 
CHF class was determined by 6-minute walk test [3], 
mean blood pressure was calculated according to the 
formula: 

MBP = (SBP —  DBP) ÷ 3 + DBP, 

where MBP, SBP and DBP are mean, systolic and dia-
stolic blood pressure, respectively (mm Hg) [3].

All patients underwent basic therapy, including an-
tihypertensive drugs, such as angiotensin-converting 
enzyme inhibitors (enalapril (ednyt, renitec, etc.), sal-
uretics (indapamide, arifon, etc.), and correction of 
glucose blood level and lipids by the diet, hypoglyce-
mic and hypolipidemic therapy, including statins.

Patients were followed up for 2 years. The endpoint 
was the presence or absence of AF. All the studies in-
cluding 24-hour ECG monitoring was conducted more 
than once in 3–4 months, patient’s condition monitor-
ing and ECG registration —  once a month. Regular 
monitoring of blood pressure and heart rate were 
performed by the patients on their own.
Statistical analysis was performed using Statistica 
11.0 software and included Student’s t-test and χ2 

test.

Results and discussion
305 patients were divided into two groups. Group 
I included 156 patients (51,15 %), who underwent ba-
sic treatment, which included only the correction of 
potentially modified factors without antiarrhythmic 
therapy (control group), patients from group II  un-
derwent antiarrhythmic therapy. Groups did not differ 
significantly by sex, age, clinical laboratory param-
eters and concomitant diseases.

We chose antiarrhythmic therapy for PACs for all 
patients from group II by testing its effectiveness dur-

ing 24-hour ECG monitoring [3]. We used primary 
class II antiarrhythmic drugs and classes II and III or 
its combinations. The medications were prescribed 
in the following daily doses: propranolol 60–120 mg 
per day, metoprolol and atenolol —  100–150  mg per 
day, respectively, propafenone —  300–600 mg per day, 
allapinin —  50–75  mg per day, sotalol —  160–320  mg 
per day and amiodarone —  600–800 mg per day. The 
course of antiarrhythmic therapy lasted for 3–5 days 
and amiodarone for 8 (10) days. 24-hour ECG moni-
toring was performed before and after antiarrhyth-
mic therapy, the criterion of effectiveness was over 
75 % decrease in the number of extrasystoles com-
pared with baseline and the elimination of paired 
and group extrasystoles [3]. If one medication was 
inactive, the effectiveness of each subsequent an-
tiarrhythmic agent was determined after at least 5 
elimination half-lives of the previous one [3]. At the 
begging of antiarrhythmic therapy, especially of the 
IC class, patients underwent 24-hour ECG monitoring 
at least once every 3–4 days for 7–14 days to exclude 
arrhythmogenic effect of antiarrhythmic therapy [3]. 
To prevent an «excess» of prolonged antiarrhythmic 
therapy, we prescribed it only for 3 months, and re-
sumed in case of recurrence of extrasystoles.

33 (22.15 %) patients from group II were prescribed 
propranolol as long-term therapy, 47 (31.54 %) —  
metoprolol, 30 (20.13 %) —  sotalol, 19 (12.75 %) —  
propafenone, 15 (10,07 %) —  metoprolol + propafe-
none and the rest —  amiodarone. PACs reoccurred in 
107 (71.81 %) patients from group II by the end of the 
course, so antiarrhythmic therapy was resumed.

The development of paroxysmal or persistent AF 
within 2 years of follow-up after the first examina-
tion was noted in 149 (95.51 %) and 47 (31.54 %) pa-
tients from group I and II, respectively (p <0.05). It is 
remarkable that patients from group II, compared 
with group   I, during the first 3 months and after, 
had significant decrease in the development of AF 
(fig. 1). There were no deaths during the follow-up, as 
well heart attacks, strokes and systemic embolism. 
Clinical and instrumental parameters, the state of 
hemodynamics, the FiP-P/Pd ratio, RIDAF for groups 
I and II during the follow-up are presented in table 1. 
As we can see from the table, after inclusion in the 
study (baseline), there were no significant differences 
in all the studied parameters between groups I and 
II. All patients from groups I and II had significant de-
crease of RIDAF, FiP-P/Pd, 6-minute test values and 
an increase of LA EDV, LVMI, Pd, FiP-P, MBP and body 
mass index for 1–3 months before the development of 
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AF compared with baseline, while other studied pa-
rameters did not differ significantly (table 1).

All studied parameters did not differ significantly 
in patients from group I without the development of 
AF compared with baseline. All patients from group 
II without AF development had significant decrease of 
LA EDV, Pd and MBP values and an increase of the 
E/A ratio, FiP-P/Pd, RIDAF and 6-minute test, other 
parameters did not differ significantly (table 1).

It is remarkable that all patients from group II with 
and without AF development, had significant decrease 
in the number of PACs, however, with the arrhythmia 
development patients from this group had significant 
decrease of RIDAF and without the development of 
this arrythmia —  an increase of RIDAF compared with 
baseline (table 1). The absence of PACs recurrence 
after antiarrhythmic therapy correlated with E/A ratio 
(r = 0.78), RIDAF (r = 0.94), LA EDV (r = –0.86), FiP-P 

Figure 1. Kaplan-Meier plot (%) of the cumulative proportion of patients without AF development in groups I and II during two-year follow-up. 
*  differences are significant compared with group 1 (р < 0,05);  
AF —  atrial fibrillation.

Table 1. Clinical and instrumental parameters, hemodynamic status, FiP-P / Pd ratio and RIDAF in group I and II during 
the follow-up (M ± m and 95 % CI of mean values1).

Group Group I
n = 156

Group II
n = 149

Parameter А•

n = 156
Б•

n = 149
В•

n = 7
А•

n = 149
Б•

n = 47
В•

n = 102

LVEF, % 56,84  ±  0,77
(47–66)

58,01  ±  0,65
(9–69)

59,14  ±  4,12
(48–71)

57,48  ±  0,61
(50–65)

57,37  ±  1,17
(49–66)

59,35  ±  1,03
(49–70)

Е/А, units 0,95  ±  0,02
(0,71–1,23)

0,78  ±  0,01†

(0,61–0,95)
0,93  ±  0,08
(0,71–1,15)

0,93  ±  0,01
(0,87–0,99)

0,98  ±  0,01†

(0,89–1,05)
1,07  ±  0,01†

(0,97–1,18)

LA EDV, ml/m2 31,56  ±  0,53
(25–39)

37,93  ±  0,67†

(29–45)
32,14  ±  1,88

(27–37)
32,05  ±  0,42

(27–37)
34,64  ±  0,82†

(29–39)
26,34  ±  0,72†

(29–34)

LV MI, g/m2 134  ±  0,9
(123–145)

137  ±  1,0†

(125–149)
134  ±  4,2

(123–145)
135  ±  0,8

(125–145)
138  ±  0,4†

(128–147)
135  ±  0,1

(125–145)

FiP-Р/Pd, units 2,82  ±  0,03
(3,23–2,47)

2,11  ±  0,01†

(2,20–2,00)
2,69  ±  0,14
(2,93–2,23)

2,79  ±  0,04
(3,28–2,22)

2,59  ±  0,07†

(3,07–2,11)
4,22  ±  0,09†

(5,33–3,11)

RIDAF, units 8,57  ±  0,59
(1,18–18,44)

0,10  ±  0,08†

(0,01–0,19)
7,96  ±  2,43

(1,29–14,03)
7,94  ±  0,58

(1,31–14,57)
0,93  ±  0,12†

(0,04–1,75)
33,16  ±  1,82†

(15,23–51,36)

PACs frequency, per hour 92  ±  3
(52–131)

105  ±  2†

(81–131)
77  ±  9†

(56–98)
96  ±  3

(58–142)
11  ±  1†

(3–19)
9  ±  1†

(1–17)

MBP, mmHg 117  ±  1
(103–131)

121  ±  1†

(106–131)
119  ±  6

(102–132)
116  ±  1

(102–128)
118  ±  1†

(104–131)
105  ±  1†

(95–116)

6-minute test, meters 436,5  ±  5,3
(365–510)

414,7  ±  5,1†

(355–478)
447,9  ±  28,3
(372–516)

442,7  ±  6,3
(368–518)

422,9  ±  9,3†

(358–489)
486,5  ±  3,8†

(445–548)

Body mass index, kg/m2 32,9  ±  0,2
(30,3–35,4)

34,4  ±  0,2†

(31,9–37,1)
32,7  ±  1,0

(30,1–35,1)
33,1  ±  0,2

(31,4–35,6)
33,9  ±  0,4†

(31,5–36,2)
33,3  ±  0,2

(31,1–35,5)
1  M ± m at the top of the table, 95 % of the confidence interval (CI) of average values at the bottom.
•  averaged data for the duration of follow-up, A —  baseline, B —  1–3 months before the development of AF; B —  without the development of AF;
†  with baseline (р < 0,05).
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(r = –0, 79), Pd (r = –0.68), MBP (r = –0.84), increase of 
6-minute walk test distance (r = 0.76) and the usage 
of classes II and III of antiarrhythmic drugs (r = 0.92 
and r = 0.89, respectively).

Currently, it is known that the prevalence of AF in 
the general population is about 2 %, and the risk of AF 
development after 40 years is about 25 % [1, 2]. Any 
diseases of cardiovascular system can cause pro-
gressive «structural and/or electrical remodeling» of 
atrial myocardium, contributing to the development 
of PACs and AF [1, 2, 3]. It is remarkable that frequent 
PACs and/or short asymptomatic episodes of AF in-
crease the risk of stroke and other complications [1, 
2, 3, 7].

Despite the progress in identifying AF predictors, 
pulse palpation and ECG recording in case of irreg-
ular pulse is recommended for all patients over 65 
years, and ECG monitoring, including loop recorder 
implantation, is indicated for patients with symptoms 
of heartbeat or shortness of breath [1, 2]. Therefore, 
determination of patients with potential risk of AF de-
velopment and its primary prevention principles is an 
important issue in cardiology.

The study included 305 patients with MS aged from 
60 to 73 years. The inclusion criteria were: sinus 
rhythm, I —II  NYHA classes of CHF, age ≥ 60 years, 
body mass index ≥ 30 kg/m2, no history of AF or its 
high risk. Each patient was followed-up for 2 years: 
the endpoint was the presence or absence of AF de-
velopment.

MS is one of the most common cause of AF, which 
leads to hypertrophy and/or dysfunction of the left ven-
tricle, dilatation of the left atrium, worsening of the 
spectrum of transmitral flow, etc. [1, 2, 3]. In addition, 
patients with MS, in most cases have «obesity paradox», 
which means that despite increased body mass index, 
they have low risk of death, heart attacks, strokes, sys-
temic embolism and other complications [3].

We obtained similar data in this study.
Patients with MS, by the result of «oxidative 

stress», have diastolic Ca2 ++ overload of atrial car-
diomyocytes with simultaneous activation of inward-
rectifier potassium currents that lead to the induction 
of trigger mechanisms (delayed or early repolariza-
tion) and/or re-entry, that initially cause PACs, then 
atrial ectopic rhythm, and form a rotor in the poste-
rior wall of the left atrium that leads to AF [3, 8, 9].

It is remarkable that nowadays there is no gener-
ally accepted classification, as well as internation-
al and national guidelines for the management of 
PACs. However, it is known that frequent (over 30 per 

hour of PACs), prolonged or recurrent atrial ectopic 
rhythm increase potential risk of AF development [4, 
5, 7]. Mentioned above theoretical background is con-
firmed by the results of our study: AF developed in 
95.51 % of patients from the control group who un-
derwent therapy, including correction of potentially 
modified factors [10].

48.85 % of patients with MS and PACs underwent 
antiarrhythmic therapy additionally to standard 
therapy of potentially modified factors. 53.69 % and 
23.49 % of patients with MS took II and III classes of 
antiarrhythmic drugs, respectively, and the rest —  
class IC (propafenone) to eliminate PACs. Paroxysmal 
or persistent AF developed in 31.54 % of patients de-
spite antiarrhythmic therapy during 2-year follow-up, 
which was three times less compared with the control 
group. All patients who underwent antiarrhythmic 
therapy with and without AF, had significant decrease 
in the number of PACs, however, patients with AF de-
velopment had significant decrease of RIDAF, and pa-
tients without AF —  increase of RIDAF compared with 
baseline. Therefore, positive effect of antiarrhythmic 
therapy used for primary prevention of AF in patients 
with MS, should not only be assessed by the decrease 
in the number of PACs, but primarily by the increase 
of RIDAF compared baseline.

PACs did no reoccur in 28.19 % patients with MS 
after discontinuation of 3 months of antiarrhythmic 
therapy, which could be due to the elimination of its 
arrhythmogenic substrate [8, 9]. Elimination of atrial 
ectopia after discontinuation of the therapy may also 
be an additional criterion for determining positive ef-
fect of the therapy for primary prevention of AF in pa-
tients with MS.

Positive effect of I –III  classes of antiarrhythmic 
agents for primary prevention of AF in patients with 
MS can be explained, firstly, by «atrial cardiomy-
opathy» prevention [11], secondly, by the decrease 
of unequal atrial myocardium refractoriness due to 
antiarrhythmic effect of the therapy, improved left 
ventricular function and decreased size of the left 
atrium [3, 9], which is confirmed by the results of this 
study: patients who received antiarrhythmic therapy 
had increased E/A, decreased LA EDV, class of CHF, 
hypertension, frequency of pathological Pd signal-
averaged ECG values, thirdly, by antiarrhythmic and 
sympatholytic effects of the therapy, that improves 
stability of myocardial calcium transport system to 
damaging effect of lipid peroxidation products and/
or to overloaded of cardiomyocytes by calcium ions 
due increased nitrogen monoxide production, accu-
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mulation of protective stress proteins such as HSP70, 
SERCA-2a, etc. in cardiomyocytes, reduction of tumor 
necrosis factor activity, direct or indirect limitation of 
adrenergic system activation [3, 8, 9].

Antiarrhythmic therapy, apparently, «activated» 
the process of the atrial myocardium «remodeling» 
in 31.54 % of patients with MS and AF despite de-
creased number of PACs, and decreased atrial ecto-
pic rhythm, probably did not contribute to its inverse 
regression that is confirmed by the results of this 
study: patients with AF had progressive left atrium 
dilation, impairment of the signal-averaged ECG, Pd 
and RIDAF values that can be explained by increased 
body mass index, LV MI and CHF progression. On the 
other hand, the absence of AF development in 4.49 % 
of patients from the control group can be explained 
by the positive effect of potentially modified factors 
correction on the structural and electrophysiological 
function of atrial myocardium, which is confirmed by 
the results of our study: all the studied parameters in 
this group of patients did not differ significantly dur-
ing 2 year follow-up compared with baseline.

Conclusion
1.  AF occurred in 31.54 % of patients with MS, 

PACs and high risk of AF development during 
antiarrhythmic therapy, and in 95.51 % of pa-
tients during the correction of potentially modi-
fied factors.

2.  Positive effect of antiarrhythmic therapy for 
primary prevention of AF in patients with MS 
should be estimated not only by the decrease 
in the number of PACs but primarily by the in-
crease of RIDAF compared with baseline.

3.  The absence of PACs recurrence after antiar-
rhythmic therapy discontinuation can be used 
as an additional criterion of the effectiveness 
of therapy used for primary prevention of AF in 
patients with MS.

4.  Positive effect of classes II and III of antiarrhyth-
mic agents for primary prevention of AF in pa-
tients with MS can be explained by the improve-
ment of left ventricular dysfunction, signal-av-
eraged ECG, Pd values, and the decrease of left 
atrium volume.

Conflict of interest: None declared.
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Last congress of American College of Cardiology 
was held in New Orlean, Louisiana March 16–18 2019.

New guidelines of American College of Cardiology/
American Heart Association on primary prevention of 
cardiovascular diseases were discussed [1]. This doc-
ument summarized the most important studies on 
the atherosclerosis-related health problems (acute 
coronary syndromes, myocardial infarction (MI), sta-
ble and unstable angina, arterial revascularization, 
stroke/transient ischemic attack, peripheral arterial 
disease) and also heart failure and atrial fibrillation 

(AF). The guideline emphasizes coordination of pa-
tient and physician with interdisciplinary approach 
to the implementation of recommended preventive 
strategies based on social health determinants, bar-
riers of medical care, limited medical knowledge, 
financial difficulties, cultural influences, the level of 
education and other social and economic risk factors, 
related to short- and long-term targets in healthcare.

Traditionally, congress participants were most in-
terested in the results of new randomized clinical 
trials, which were presented during the scientific 
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sessions of the Late-Breaking Clinical Trials and 
Featured Clinical Research. This article summarizes 
the results of most important clinical trials.

Myocardial Infarction
The SAFARI-STEMI  [2] study included patients with 
ST-segment evaluation myocardial infarction dur-
ing the first 12 hours after the first symptoms who 
underwent primary percutaneous coronary interven-
tion (PCI) and were randomized to radial access (n 
= 1,136) versus femoral access (n = 1,156). The trial 
was terminated early due to futility in detecting a dif-
ference in the primary outcome (all-cause mortality 
at 30 days) according to treatment strategy —  it was 
1,5 % in radial assess group and 1,3 % in femoral as-
sess group (p  =  0,69). Secondary outcomes were also 
detected with comparable frequency in radial and 
femoral assess group —  reinfarction: 1.8 % for radial 
vs. 1.6 % for femoral (p = 0.83), stroke: 1.0 % for radial 
vs. 0.4 % for femoral (p = 0.12), death, reinfarction, or 
stroke: 4.0 % for radial vs. 3.4 % for femoral (p = 0.45), 
definite/probable stent thrombosis: 1.5 % for radial 
vs. 1.1 % for femoral (p = 0.83), non-coronary artery 
bypass grafting TIMI major bleeding: 1.1 % for radial 
vs. 1.3 % for femoral (p = 0.74).

The authors could not show the advantages of ra-
dial assess compared with femoral assess in patients 
with ST-segment elevation MI  after PCI. Operators 
and catheterization laboratories can choose any as-
sess depending on clinical situation and priorities.

The TREAT randomized study included patients 
who received fibrinolytic therapy for ST-segment el-
evated MI and were randomized to delayed ticagrelor 
(n = 1,913) versus clopidogrel (n = 1,886) therapy.

Combined primary outcome (cardiovascular mor-
tality, MI, stroke/transient ischemic attack, recurrent 
ischemia, or other arterial thrombotic events) at 12 
months occurred in 8.0 % with ticagrelor vs. 9.1 % 
with clopidogrel (p = 0.25). The Authors concluded the 
same effectiveness and safety of ticagrelor and clopi-
dogrel in patients under 75 years with ST-segment 
elevated MI who underwent fibrinolytic therapy.

During the CODIACS-QOL study patients with acute 
coronary syndrome 2–12 months ago were random-
ized to depression screening/notification of results/
treatment (n = 499) versus depression screening/no-
tification of results (n = 501) versus no screening (n = 
500). The depression was detected in 7,6 % and 6,6 % 
of patients from first and second group, respectively. 
There was no difference in the change in quality-ad-
justed life-years from baseline to 18 months between 

the three groups (p = 0.91), in depression-free days 
(p = 0.63) and mortality. Thus, depression screening 
in patients with recent acute coronary syndrome was 
ineffective and depression screening guidelines may 
need to be reconsidered.

Heart rhythm disturbances
Catheter ablation is being used to maintain sinus 
rhythm in patients with AF because it is thought to be 
more effective than drug antiarrhythmic therapy. At 
the same time, there are no data of large randomized 
clinical trials confirming the hypothesis of long-term 
outcomes improvement (mortality and stroke risk re-
duction) using AF ablation compared with drug anti-
arrhythmic therapy.

The CABANA trial included 2204 patients with par-
oxysmal (42,9 % of cases) and persistent (57,1 %) AF 
aged 65 years and over or under 65 years with over 
1 stroke risk factor and were randomized to either 
catheter ablation (n = 1,108) or drug therapy (n = 
1,096) according to valid recommendations. 90,8 % of 
patients from catheter ablation group underwent this 
procedure and 19,4 % two times due to its ineffective-
ness. 301 patients (27,5 %) from drug therapy group 
also underwent catheter ablation during treatment. 
During 48,5 month median follow-up the primary out-
come (death, disabling stroke, serious bleeding, or 
cardiac arrest) based on treatment received appeared 
in ablation vs. drug therapy groups, 8 % vs. 9.2 % (haz-
ard ratio (HR) 0.86, with 95 % confidence interval (CI) 
0.65–1.15, p = 0.303), death —  5.2 % vs. 6.1 % (HR 0,05 
with 95 % CI from 0,60 to 1,21; p  =  0,377) death or car-
diovascular hospitalization —  51.7 % vs. 58.1 % (HR 
0.83 with 95 % CI from 0.74 to 0.93; p  =  0.001). Among 
serious adverse effects in catheter ablation group 
cardiac tamponade (0.8 %), hematomas (2.3 %) and 
pseudoaneurysms (1.1 %) appeared and thyroid dys-
function (1.6 %) and proarrhythmia (0.8 %) —  in drug 
therapy group. The assessment of life quality accord-
ing to AFEQT and MAFSI  questionnaires 12 months 
after randomization showed better results in catheter 
ablation group (p  <  0,001) [6].

Thus, the results of this important trial indicate 
that ablation is not superior to drug therapy. On the 
other hand, patients with AF randomized for catheter 
ablation had lower frequency of adverse effects and 
the migration of patients from one group to another 
should also be taken into account when interpreting 
the results of the trial.

It is widely known that alcohol consumption can 
cause AF. Alcohol-AF is first randomized controlled 
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study that included patients with paroxysmal and per-
sistent AF and regular moderate alcohol consump-
tion (16 drinks per week on average) were random-
ized to abstinence (n = 70) versus usual consumption 
(n = 70). Patients received comprehensive rhythm 
monitoring via an implantable loop recorder or exist-
ing pacemaker and the AliveCor mobile phone app in 
conjunction with Holter monitoring. During 6-months 
follow-up atrial fibrillation recurrence occurred in 
53 % of the abstinence group compared with 73 % of 
the usual consumption group (p = 0.004) and mean 
atrial fibrillation burden was 5.6 % of the abstinence 
group compared with 8.2 % of the usual consump-
tion group (p = 0.016) and atrial fibrillation hospital-
ization —  9 % of the abstinence group compared with 
20 % of the usual consumption group (p = 0.053). 
Abstinence group also had reduced clinical manifes-
tation of AF (p  <  0.05), body mass index (p  =  0.03) and 
arterial pressure level (AP). Patients with recurrent 
AF are recommended to reduce or terminate alcohol 
consumption.

During the COACT study [8] patients  with out-of-
hospital cardiac arrest who did not have ST-segment 
elevation on electrocardiogram post –return of spon-
taneous circulation were randomized to either emer-
gent angiography (n = 273) or delayed angiography 
after neurological recovery (119,9 hours on average, 
n = 265). PCI was performed if indicated. The primary 
outcome (survival to 90 days) for immediate vs. de-
layed angiography, was 64.5 % vs. 67.2 % (HR 0.89 
with 95 % CI from 0.62 to 1.27; p = 0.51). There were 
no significant differences during 90-days follow-up 
between normal survival parameters, including mild / 
moderate neurological disability, myocardial damage, 
duration of inotropic support, shock markers, recur-
rence of ventricular tachycardia, duration of mechan-
ical ventilation, major bleeding, acute renal damage, 
need for renal replacement therapy, neurological 
status during discharge from the intensive care unit. 
The results of this trial indicate that 90-days survival 
rates of immediate angiography with an intent to re-
vascularize are not superior to delayed angiography 
among patients with out-of-hospital cardiac arrest 
with no ECG evidence of ST-segment elevation.

The Apple Watch and corresponding Heart Study 
app uses photoplethysmography to intermittently 
measure blood flow activity and detect subtle chang-
es that might indicate an irregular heartbeat. When it 
is detected they create tachogram that demonstrates 
irregular heart rhythm and initiates more frequent 
monitoring. If the next tachograms are normal, the 

initial measurement frequency is returned. In case 
if five of the six tachograms detected irregular heart 
rhythm during 48 hours, the patient is notified.

The aim of Apple Heart [9] study was to identify 
patients with irregular pulse watch notification who 
have AF on a subsequent electrocardiogram (ECG) 
patch. A total of 419,297 people without documented 
AF/ atrial flutter or be taking anticoagulants  self-
enrolled in the study. During the 8-year follow-up a 
pulse notification was received by 2,161 participants 
(0.52 percent). Notification rates were most frequent 
in participants over 65 years (3.14 % percent) and 
lowest among those under 40 (0.16 percent). Patches 
were sent to 658 participants and 450 were returned 
and included in the analysis. Only 0.26 % of senile pa-
tients and 0.004 % of young patients were detected 
with AF longer than 30 seconds for the first time (pri-
mary endpoint).

The results of the study were criticized by experts, 
who noted an overload of information, and cardiac ar-
rhythmias overdiagnosis that caused excessive anxi-
ety and could initiate unnecessary treatment.

Antithrombotic therapy
In a 2×2 factorial design AUGUSTUS [10] study, pa-
tients with atrial fibrillation undergoing coronary re-
vascularization were randomized to either 6-months 
treatment of apixaban (n = 2,306) or vitamin K antago-
nist (n = 2,308), or aspirin in combination with P2Y12 
inhibitor (n = 2,307) or matching placebo (n = 2,307).

During the 6-month follow-up the primary safe-
ty outcome (clinically relevant nonmajor bleeding) 
for apixaban vs. vitamin K antagonist, was 10.5 % 
vs. 14.7 %, (HR 1.89 with 95 % CI  from 1.59 to 2.24; 
p < 0.0001) and for aspirin vs. placebo, was 16.1 % 
vs. 9.0 % (HR 1.89 with 95 % CI  from 1.59 to 2.24; p 
< 0.0001). The frequency of death or hospitalization 
and ischemic events (stoke, MI, thrombosis, acute re-
vascularization) were 23.5 % lower in apixaban group 
compared with vitamin K antagonist (27.4 %) (HR 0.83 
with 95 % CI from 0.74 to 0.93; p  =  0.002). The frequen-
cy of death, hospitalization and ischemic events was 
the same in aspirin and placebo groups. Among pa-
tients with AF with recent acute coronary syndrome 
or PCI, adding apixaban without aspirin to a P2Y12 
inhibitor resulted in lower bleeding compared with 
vitamin K antagonist, aspirin or its combination.

The AUGUSTUS study proved that the combination 
of direct oral anticoagulant and P2Y12 receptor inhibi-
tor, usually clopidogrel is safer than three-drug thera-
py (warfarin, clopidogrel and aspirin) for such patients.
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During the SYOPDAPT-2 study [11] patients under-
going PCI with Xience series cobalt-chromium evero-
limus-eluting stents were randomized to 1 month of 
dual antiplatelet therapy (DAPT) followed by clopi-
dogrel monotherapy for 5 years (n = 1,523) versus 
12 months of DAPT followed by aspirin monotherapy 
for 5 years (n = 1,522). During 1-year follow-up the 
primary outcome (death, myocardial infarction (MI), 
stent thrombosis, stroke, TIMI  major/minor bleed-
ing) occurred in 2.4 % of the 1-month DAPT group 
compared with 3.7 % of the 12-month DAPT group 
(p = 0.04).  The frequency of ischemic complications 
(death, MI, stent thrombosis, or stroke) at 1 year: 
2.0 % of 1-month DAPT group compared with 2.5 % of 
12-month DAPT group (p for noninferiority = 0.005), 
and the frequency of hemorrhagic complications 
was significantly lower in 1-month group compared 
with 12-month group, respectively (TIMI major/minor 
bleeding at 1 year: 0.4 % vs. 1.5 %, p = 0.004; Bleeding 
Academic Research Consortium 3 or 5 bleeding at 1 
year: 0.5 % vs. 1.8 %, p = 0.003).

The clinical benefit of a 1-month DAPT in pa-
tients after PCI  was significantly higher compared 
with 12-month DAPT that is due to a reduced risk of 
hemorrhagic complications with similar frequency of 
ischemic complications.

During the SMART-CHOICE [12] study patients after 
PCI with everolimus-eluting stents were randomized to 
either short-duration DAPT (3 months, n  =  1495) or lon-
ger duration DAPT (12 months, n  =  1498). The primary 
outcome (all-cause death, MI, or stroke) at 12 months, 
for 3 months vs. 12 months of DAPT, was 2.9 % vs. 2.5 %, 
(p  =  0.46), all-cause death: 1.4 % vs. 1.2 %, (p = 0.61), 
MI: 0.8 % vs. 1.2 %, (p = 0.28), stent thrombosis: 0.2 % 
vs. 0.1 %, (p = 0.65), bleeding Academic Research 
Consortium (BARC) 2–5: 2.0 % vs. 3.4 % (p = 0.02) for 3 
months and 12 months of DAPT, respectively.

The results of this trial indicate that short-duration 
DAPT (3 months) is noninferior to longer-duration 
DAPT (12 months) among unselected patients under-
going PCI with everolimus-eluting stents. However, it 
is important that with acute coronary syndrome need 
longer duration of DAPT versus patients with stable 
ischemic heart disease.

Major bleeding that occurs spontaneously or is as-
sociated with emergency invasive procedures is an is-
sue during ticagrelor and another antiplatelet drugs 
treatment. Platelet transfusion cannot eliminate an-
tiplatelet effects of ticagrelor. That is why an inven-
tion and first trials of quick-acting antidote to ticagre-
lor are very important.

In phase 1 of randomized, double-blind, placebo-
controlled study, the efficacy of intravenous infu-
sion of PB2452, monoclonal antibody fragment  that 
binds to ticagrelor and reverse its antiplatelet effect, 
was estimated [13]. The function of platelets was de-
termined in 64 healthy volunteers before, 48 hours 
after ticagrelor consumption, and after PB2452  or 
placebo infusion using optical aggregometry, a 
platelet reactivity test, and analysis of  vasodilator-
stimulated phosphoproteins. intravenous infusion of 
PB2452  (8, 12, 16 hours) was accompanied by in-
creased platelet function compared with placebo. 
Reversal of ticagrelor was noted within 5 minutes and 
was sustained for 20 hours (p  <  0.001 after Bonferroni 
correction). Adverse effects of PB2452 included only 
bruising of infusion site.

Valvular heart disease
The risks of transcatheter aortic valve replacement 
compared with surgical aortic valve replacement are 
similar among high- or mid-risk patients with aor-
tic stenosis. During PARTNER 3  trial 1000  low-risk 
patients with severe aortic stenosis (average age 73 
years) were randomized to transcatheter aortic valve 
replacement or surgical aortic valve replacement. The 
primary outcome (all-cause mortality, stroke, or rehos-
pitalization) at 1 year, occurred in 8.5 % versus 15.1 % 
(HR 0.54 with 95 % CI  from 0.37 to 0.79; p = 0.001), 
all-cause mortality —  1.0 % versus 2.5 % (HR 0.41 with 
95 % CI from 0.14 to 1.17), stroke —  1.2 % versus 3.1 % 
(HR 0.38 with 95 % CI from 0.15 to 1.00), rehospitaliza-
tion —  7.3 % versus 11.0 % (HR 0.65 with 95 % CI from 
0.42 to 1.00) in transcatheter aortic valve replacement 
or surgical aortic valve replacement groups, respec-
tively. During the first 30 days patients from transcath-
eter aortic valve replacement group had lower rate of 
stroke (p = 0.02), death from stroke (p  =  0.01), new-on-
set AF at 30 days: (p < 0.001), death or low Kansas City 
Cardiomyopathy Questionnaire score at 30 days SAVR 
(p < 0.001), reduced admission period (p < 0.001) com-
pared with surgical aortic valve replacement group. 
The groups did not duffer by vascular complications 
(2.2 % vs. 1.5 %), permanent pacemaker (6.6 % vs. 
4.1 %), moderate to severe paravalvular aortic regurgi-
tation (0.8 % vs. 0 %). It is also remarkable that patients 
from surgical aortic valve replacement group had lover 
aortic valve pressure gradient at 30 days (11.2 versus 
12.8 mm Hg), lower rate of left bundle brunch block 
at 1 year (8.0 % vs. 23.7 % HR 3.43 with 95 % CI  from 
2.32 to 5.08) compared with transcatheter aortic valve 
replacement group.
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The main study limitation was the duration of 
follow-up (1 year), that complicates assessment of 
delayed valve destruction. The control of younger pa-
tient’s condition and echocardiography parameters 
should last for at least 10 years.

The Evolut study [15] included 1403  low-risk pa-
tients with severe aortic stenosis who underwent 
transcatheter aortic valve replacement with self-
expanding CoreValve compared with surgical aortic 
valve replacement. After 12-months follow-up of 850 
patients the primary endpoint (all-cause mortality or 
disabling stroke) for transcatheter aortic valve re-
placement vs. surgical aortic valve replacement at 
24 months, was 5.3 % vs. 6.7 %, respectively. During 
the first 30 days lower rates of disabling stroke (0.8 % 
vs. 2.6 %), bleeding (2.4 % vs. 7.5 %), acute kidney 
injury (0.9 % vs. 2.8 %), AF (7.7 % vs. 35.4 %), higher 
rate of moderate to severe aortic regurgitation (3.5 % 
vs. 0.5 %), pacemaker implantation (17.4 % vs. 6.1 %) 
were detected in transcatheter or surgical aortic 
valve replacement groups, respectively. 12 months 
after transcatheter aortic valve replacement group 
had lower aortic valve pressure gradient (8.6 vs. 
11.2 mm Hg) and mean effective orifice area (2.3 cm 
2 vs. 2.0 cm2).

Authors of Evolut and PARTNER 3 study suggest 
to use transcatheter aortic valve replacement sys-
tem not as the alternative for surgical aortic valve re-
placement, but as fist-line treatment in patients with 
severe aortic stenosis.

Heart failure
The open-label COAPT [16] study included patients 
with II –IV class of HF according to NYHA classifica-
tion and grade 3–4+ MR who remained symptom-
atic despite maximally tolerated guideline-directed 
medical therapy. Patients were randomized to either 
MitraClip plus guideline-directed medical thera-
py (n = 302) or therapy alone (n = 312). The prima-
ry effectiveness endpoint (HF hospitalization at 24 
months) for MitraClip + guideline-directed medical 
therapy vs. guideline-directed medical therapy, was 
35.8 % vs. 67.9 % (HR 0.53, with 95 % CI from 0.40 to 
0.70, p < 0.001), the primary safety endpoint (freedom 
from device-related complications at 12 months) was 
96.6 % for MitraClip (p < 0.001).

All-cause mortality was registered in 29.1 % vs. 
46.1 % (HR 0.62 with 95 % CI  from 0.46 to 0.82, p < 
0.001), death or HF hospitalization —  in 45.7 % vs. 
67.9 % (p < 0.001), сardiovascular death —  29.1 % vs. 
46.1 % (p < 0.001), stroke —  4.4 % vs. 5.1 % (p = 0.93), 

left ventricular assist device or heart transplant —  
4.4 % vs. 9.5 % (p = 0.01) in MitraClip + guideline-
directed medical therapy vs. guideline-directed 
medical therapy groups, respectively. MR severity 
improved by ≥2 grades: 84.1 % vs. 15.9 %, p < 0.0001. 
Mean Kansas City Cardiomyopathy and SF-36 life 
quality questionnaires at 24 months showed the 
superiority of MitraClip + guideline-directed medi-
cal therapy group. Thus, survival moderately im-
proved at 24 months registered in 36.4 % vs. 16.6 % 
(p < 0.001) and substantially improved in 29.1 % vs. 
11.7 % (p < 0.001).

The aim of Hopeful Heart trial [17] was to evalu-
ate collaborative care for co-morbid heart failure and 
depression compared with usual care among patients 
recently hospitalized for heart failure. Patients with 
recent hospitalization for heart failure who screened 
positive for depression were randomized to the 
‘blended’ group (collaborative care for heart failure 
and depression that included physiatrist, cardiolo-
gist, internist and nurse; n = 250) versus ‘enhanced 
usual care’ group (collaborative care for heart failure 
alone that included cardiologist, internist and nurse; 
n = 250) versus ‘usual care’ group (usual care for 
heart failure and depression; n = 125). There was also 
a control group that screened negative for depres-
sion (n = 125). There was an improvement in health-
related quality of life at 12 months for blended care 
versus usual care (p = 0.002), improvement in mood 
symptoms (OR 0.47, p < 0.0001), no difference in re-
admission (p = 0.49) and mortality (p = 0.79) between 
the groups.

The MOMENTUM  3 Final Report trial [18] in-
cluded 1028  patients with severe progressive heart 
failure who regardless of treatment target (heart 
transplantation or palliative surgery) were random-
ized to either left ventricular centrifugal-flow pump 
(HeartMate 3, n = 516) or axial-flow pump (Heartmate 
II, n = 512). 61 % of patients were ineligible for trans-
plantation and 86 % were on intravenous inotropic 
therapy. Characteristics of the centrifugal-flow pump 
are wide blood passages to reduce shear stress, no 
mechanical bearings to reduce friction, and intrinsic 
pulse to prevent thrombosis. Patients in both groups 
received aspirin and warfarin (target international 
normalized ratio, 2.0–3.0). The primary outcome (sur-
vival free from disabling stroke or reoperation to re-
place/remove a malfunctioning device) at 24 months, 
occurred in 76.9 % of the HeartMate 3 vs. Heartmate 
II 64.8 % of the axial-flow pump group (HR 0.84 with 
95 % CI  from 0.78 to 0.91; p < 0.001) and replace-
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ment of malfunctioning device was needed in 2.3 % 
vs. 11.3 % of cases, respectively. Overall survival 
at 24 months was 79.0 % in the centrifugal-flow 
pump group vs. 76.7 % in the axial-flow pump group 
(p = 0.37), any stroke at 24 months in 9.9 % vs. 19.4 % 
(p < 0.001), any bleeding at 24 months in 43.7 % vs. 
55.0 % (p < 0.001), respectively.

Arterial hypertension
The goal of the RADIANCE-HTN SOLO [19] trial was 
to assess the safety and efficacy of renal denervation 
with the Paradise system (n  =  72) or a sham procedure 
consisting of renal angiography only (n  =  74) among 
patients with systolic and diastolic hypertension. A 
minimum of two sonications of 7 seconds each were 
delivered in the main branch of the right and left renal 
artery according to individual treatment plans devel-
oped on the basis of the pre-randomization computed 
tomography or magnetic resonance angiography. All 
patients underwent a 4-week period prior to ran-
domization. Participants remained off antihyperten-
sive medications until 2 months after randomization 
unless office blood pressure reached 180/110 mm 
Hg or home BP reached 170/105 mm Hg. Mean BP 
level during this period of trial was 143/93 mmHg. 
Between second and fifth month, patients with BP 
≥135/85 mmHg were prescribed 5mg of amlodipine 
daily, standard dose of angiotensin converting en-
zyme inhibitor/angiotensin II  receptor blocker and 
12.5  mg/day of hydrochlorothiazide with dose in-
crease of hydrochlorothiazide (up to 25 mg/day) and 
amlodipine (up to 10 mg/day) if necessary.

6 months after percentage of patients receiving 
antihypertensive medications was 65.2 % vs. 84.5 % 
(p = 0.008) with average number of antihyperten-
sive medications 0.9 vs. 1.3 (p = 0.010). Change in 
daytime ambulatory systolic BP at 6 months was 
–18.1 mmHg in renal denervation group and 15.6 mm 
Hg in sham procedure group (between-group differ-
ence of –2.3  mm Hg, p = 0.24; further adjusted for 
number of antihypertensive medications: –4.3 mm 
Hg, p = 0.024). No serious adverse effects were regis-
tered among participants from both groups.

The results of this trial indicate that, renal dener-
vation system resulted in a greater BP reduction at 2 
months compared with a sham procedure without an-
tihypertensive medications. By 6 months, nearly two 
thirds of patients required antihypertensive therapy 
even after renal denervation. However, the number 
and dose of medications required was lower compared 

with the sham arm. These results need to be replicated 
in a larger cohort with longer follow-up.

Small subcortical brain vessels impairment char-
acterized by white matter hyperintensity according to 
magnetic resonance tomography is associated with 
reduced function in elderly patients with arterial hy-
pertension. The INFINTY [20] study compared the 
effect of  intensive ambulatory BP lowering (systolic 
≤130 mm Hg; n = 99) with standard ambulatory BP 
lowering (systolic = 145 mm Hg; n = 100) on the white 
matter hyperintensity development, cognitive function, 
mobility function in patients with systolic arterial 
hypertension ( 150–170 mm Hg on ≥1 antihypertensive 
drug or >170 mm Hg on 0–1 antihypertensive drug) 
aged ≥75 years (average age 80 years).

Ambulatory systolic BP at 3 years was 130.9 mmHg 
versus 146.0 mmHg (p  <  0.001), white matter hyperin-
tensity according to magnetic resonance tomography, 
was 0.29 % and 0.48 % (p = 0.03) in intensive and stan-
dard treatment, respectively. Groups did not change by 
change from baseline to end of study gait speed (p = 
0.91) and study symbol digit modalities test (p = 0.29). 
Among six parameters of cognitive functioning, only 
sequential reaction time showed a difference that 
favored intensive therapy over standard therapy. 
Nonfatal cardiovascular events (MI, stroke, heart fail-
ure, arrythmia) were 4.1 % in the intensive group vs. 
17 % in the standard group (p < 0.01) (HR 0.24 with 95 % 
CI from 0.08 to 0.68; p  <  0.01). The frequency of falls and 
fainting did not differ significantly between groups.

According to study, lowering of BP is associated 
with a reduction in nonfatal cardiovascular events but 
does not affect cognitive function. Free years of follow-
up may be not enough to evaluate functional status 
changes and results of the study do not contradict 
more intensive treatment in elderly patients with arte-
rial hypertension.

Conclusion
Most important clinical studies data presented dur-
ing scientific sessions of 68th American College of 
Cardiology American held in 2019  are presented in 
this article.

More detailed information is presented on the of-
ficial website: https://www.acc.org.

New scientific information, obtained during well-
planned and carefully performed randomized clinical 
trials will improve medical practice.

Conflict of interests: None declared.
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Summary. Eosinophilic myocarditis (EM) is associated with syndromes that involve hypereosinophilic exposure 
to the heart. We describe an interesting case of idiopathic EM. A 51year old man presented with fever, dyspnea, 
intermittent chest discomfort and weight gain for 6–8 weeks. Physical examination was notable for jugular ve-
nous distension, bilateral bibasilar rales, 3+ pitting edema of the lower extremities, and tachycardia. Chest X-ray 
showed bilateral infiltrates. Inflammatory markers were elevated in his peripheral blood, including C-reactive 
protein and erythrocyte sedimentation rate. He had mild leukocytosis and eosinophilia. Transthoracic echocardio-
gram revealed low normal ejection fraction. The overall clinical picture was consistent with heart failure (HF) and 
he was given intravenous diuretics. He underwent endomyocardial biopsy which revealed diffuse interstitial in-
flammatory infiltrates, predominately eosinophils with non-caseating granulomas, consistent with EM. Systemic 
corticosteroid therapy was initiated. Over the next 3 days, he experienced symptomatic improvement. His ejection 
fraction also improved to normal and he was discharged home. This case highlights the importance of an early 
diagnosis of EM and the need to maintain a high degree of suspicion in the correct clinical scenario.
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Introduction
Eosinophilic granulocytes are a subtype of myeloid 
cells, named after their abundant intracellular 
granules that stain intensely with the aniline dye 
eosin [1]. Eosinophils participate in hypersensitivity 
and allergic responses, and combat parasites [2]. The 
syndromes that involve eosinophilia are either reactive 
(asthma, infection) [3], clonal myeloid disorder 
and cancer [4], eosinophilic granulomatosis with 
polyangiitis (EGPA) [5] or idiopathic hypereosinophilic 
syndrome (HES) [6, 7]. The tissues commonly 
affected from hypereosinophilic exposure include 
skin, lungs and gastrointestinal tract [7, 8]. Cardiac 
tissue damage has been reported as a result of 
peripheral eosinophilia, first described by Loeffler [9]. 
Eosinophilic myocarditis is one of the most common 
cardiac manifestations of eosinophilia and ranges 
from mild localized disease to multifocal widespread 
infiltrates associated with myocardial necrosis, 
thrombotic complications and endomyocardial 
fibrosis [10, 11]. The clinical presentation may range 
from chest pain and palpitation to fulminant HF and 
death [11, 12].

Case Presentation
A 51year old man presented to the hospital 
with subacute symptoms of exertional dyspnea, 
paroxysmal nocturnal dyspnea, atypical chest pain, 
cough, and weight gain of approximately 30 pounds 
over the preceding 6–8 weeks. His past medical history 
included anxiety, depression and bipolar disorder. His 
social history was notable for buying drugs off the 
internet for anxiety and cough suppression. He was 
unable to provide the generic or trade names of the 
drugs, but mentioned that some of the anxiolytics 
were from the benzodiazepine group. He was a social 
alcohol drinker and had a remote history of smoking 
and marijuana use over 20 years ago.

At the time of presentation, he had a low grade 
temperature of 100.9 degrees Fahrenheit, heart 
rate was 116 beats per minute, blood pressure was 
139/85 mmHg, respiratory rate was 16 breaths 
per minute with an oxygen saturation of 95 % on 4 
liters of supplemental oxygen via nasal cannula. 
Physical exam was notable for elevated jugular 
venous pressure of 12cm of H20, bilateral bibasilar 

rales, 3+ pitting edema of the lower extremities, 
and tachycardia but otherwise normal heart sounds 
without murmurs, gallops and rubs.

Investigation and Differential Diagnoses
His electrocardiogram showed sinus tachycardia with 
low voltage and a prolonged QTC interval of 496msec. 
Initial laboratory testing revealed leukocytosis of 
15,700/mm3, eosinophilia of 6.6 % (1036  cells/mm3), 
and evidence of renal dysfunction with a creatinine 
of 1.96. Non-specific inflammatory markers were 
found to be elevated: C-reactive protein level was 26 
(normal values are 0.00–0.50 mg/dl) and erythrocyte 
sedimentation rate of 63 (0–22 mm/hr). His troponin-
I  level was 2.31pg/ml (normal <0.02) and brain-
type natriuretic peptide was elevated at 1501 pg/ml 
(normal <100). Chest X-ray showed bilateral infiltrates 
suggestive of pulmonary vascular congestion. 
His transthoracic echocardiogram showed a low-
normal left ventricular systolic function with an 
ejection fraction of 50 %, mild global left ventricular 
wall hypokinesis, without regional wall motion 
abnormalities, grade 1 diastolic dysfunction and an 
abnormal speckled myocardial appearance on visual 
assessment.

The working diagnosis at the time was myocardi-
tis of unknown etiology. Given his fever and elevated 
inflammatory markers, the main concerns were for 
autoimmune or infectious causes of myocarditis. In 
regards to infectious workup, all laboratory studies, 
including blood and urine cultures, polymerase chain 
reaction testing of viral antigens from the upper re-
spiratory tract and testing of antibody titers to para-
sites, were negative. In regards to autoimmune evalu-
ation, anti-neutrophil antibody, anti-myeloperoxidase 
antibody, and anti PR3 antibody were negative. The 
patient was unable to undergo non-invasive cardiac 
magnetic resonance imaging due to severe claustro-
phobia. Given his chronic respiratory symptoms, he 
underwent pulmonary function testing which showed 
moderately severe obstructive pulmonary defect 
without significant response to bronchodilator. FEV1 
(forced expiratory volume in 1 second) was 2.15 liters 
(normal 3.0–4.5 liters), FVC (functional vital Capacity) 
was 3.37 liters (normal 3.9–5.7 liters) and FEV1/
FVC ratio was 64 (normal 67.9–87.2). FEF25–75 % (forced 

Key words: eosinophilic myocarditis, eosinophilic granulomatosis with polyangiitis, myocarditis, heart failure.

conflicts of interest: nothing to declare.
Received: 4.04.2019 Accepted: 24.05.2019



37Wilbert S. Aronow et all. Eosinophilic myocarditis: A case report of idiopathic eosinophilic myocarditis 

expiratory flow over the middle half of the FVC) was 
2.7 liters per second (normal values 1.5–4.2 liters per 
second) and DLCO (diffusing capacity of the lung for 
carbon monoxide) was 20 milliliters per mm Hg per 
minute (normal 15–28 milliliters/mmHg/ minute).

The patient then underwent invasive cardiac 
hemodynamic measurement and endomyocardial 
biopsy for tissue diagnosis. Right heart catheterization 
revealed elevated filling pressures with a mean 
right atrial pressure of 12 mm Hg (normal <5), right 
ventricular systolic pressure of 36 mm Hg, diastolic 
pressure of 8 mm Hg, right ventricular end- diastolic 
pressure of 13, pulmonary artery systolic pressure 
of 30  mm Hg and diastolic pressure of 17mm Hg 
and mean pulmonary capillary wedge pressure of 
22 (normal < 15), but cardiac output was preserved 
at 5.93 liters per minute by Fick’s principle and 
5.59 liters per minute by thermodilution technique 
(normal range at rest is 4–8 liters/minute). Systemic 
vascular resistance was elevated at 1457 dynes/sec/
cm5 (normal 800–1200 dynes/sec/cm5) and pulmonary 
vascular resistance was 204 dynes/sec/cm5 (normal 
37–250dynes/sec/cm5). Right ventricular biopsy was 
performed at the time of right heart catheterization. 
Endomyocardial biopsy revealed diffuse interstitial 
inflammatory infiltrates, predominately eosinophils 
with non-caseating granulomas, consistent with EM. 
Trichrome stain showed myocyte necrosis.

Treatment
The patient was started on high dose corticosteroids 
and heart failure medications, including diuretics and 
beta-blocker therapy, with significant symptomatic 
relief. Beta-blockers were chosen as he had a per-
sistently elevated heart rate and evidence of diastolic 
dysfunction on his echocardiogram. Given renal dys-
function, initiation of angiotensin-converting-enzyme 
(ACE) inhibitor, angiotensin II receptor blocker (ARB) 
or mineralocorticoid receptor antagonist was de-
layed. A repeat echocardiogram performed 3days 
after initiation of therapy demonstrated an improve-
ment in the patient’s ejection fraction to 65 %, and the 
patient was discharged home with outpatient ongoing 
follow-up.

Discussion
Eosinophilic myocarditis was first described in the 
literature by Wilhelm Loeffler in 1936, when he ob-
served endocarditis parietalis fibroplastica and pe-
ripheral eosinophilia (9). It is characterized histo-
pathologically by eosinophil and lymphocyte infiltra-

tion into the myocardial tissue. Eosinophils contain 
high concentrations of hydrolases and basic proteins. 
Release of these proteins during degranulation result 
in cell death and fibrosis.

The pathology of EM is described in 3 stages [13].
Acute necrosis and myocarditis. This involves infil-

tration of the myocardium with eosinophils and lym-
phocytes which leads to clinical symptoms of acute 
coronary syndrome or heart failure; Thrombosis. 
Thrombi form at the apices of the ventricles which el-
evate risk for embolic complications.

Fibrotic stage. This involves endomyocardial scar-
ring that leads to features of chronic congestive heart 
failure and valvular disease.

Although there are no globally accepted guidelines 
for the diagnosis of EM, the Japanese Circulation 
Society Task Force Committee on Acute and Chronic 
Myocarditis have published guidelines for the 
diagnosis and treatment of EM  [14]. The essential 
diagnostic features include eosinophilia >500/
microliter, cardiac symptoms, elevated cardiac 
enzymes, electrocardiogram changes and cardiac 
dysfunction on echocardiography, especially in the 
presence of unremarkable coronary angiography. 
EM  poses a considerable mortality [15]. The 
proportion of EM  among all cases of myocarditis 
is unclear, but it is suggested to be greater than 
previously thought [16].

There are many possible etiologies for EM. Drug 
hypersensitivity has been described as one of the most 
common causes of EM  [17]. Frequently implicated 
drugs include methyldopa, hydrochlorothiazide, 
ampicillin, furosemide, digoxin, tetracycline, 
aminophylline, phenytoin, benzodiazepines, and 
tricyclic antidepressants [18]. Other causes of EM are 
EGPA, as well as diseases involving peripheral 
eosinophilia, such as idiopathic hypereosinophilic 
syndrome, myeloproliferative disorders, infection and 
cancer.

Hypersensitivity myocarditis was described by 
Burke et al. in 1991 [18]. It was defined by the pres-
ence of eosinophils, a mixed lymphocytic infiltrate 
along natural planes of separation, and an absence 
of fibrosis or granulation tissue in areas of infiltrate. 
Autopsy specimens of 69 cases were studied to de-
termine drug association, spectrum of histologic 
findings, distribution of infiltrates, and correlation 
between degree of infiltrated and cardiac symptoms. 
The drugs commonly implicated were methyldopa, 
hydrochlorothiazide, ampicillin, furosemide, digoxin, 
tetracycline, aminophylline, phenytoin, benzodiaz-
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epines and tricyclic anti-depressants. The patient 
mentioned in this case report did have access to cer-
tain anxiolytics and antitussive drugs, which included 
benzodiazepines. The etiology of EM in this case could 
have been hypersensitivity due to exposure to certain 
drugs that are prone to cause eosinophilia and re-
lated myocardial damage. The causative association 
between specific histologic findings and drugs has 
not been established because of the common usage 
of many of the drugs implicated [18]. Thus, obtaining 
a detailed clinical history and gathering information 
about the past use of drugs is essential if such a clini-
cal syndrome is suspected.

EGPA is a necrotizing small and medium sized 
vasculitis with granuloma formation and eosinophilic 
infiltration in a patient with asthma and eosinophilia. 
It is a type of anti-neutrophilic cytoplasmic antibody 
(ANCA) associated vasculitis and can be divided into 
ANCA positive and ANCA negative by serology testing 
[19]. EGPA was first described by Churg et al in 1951 as 
the clinical syndrome of severe asthma, eosinophilia, 
fever and vascular involvement in thirteen autopsy 
cases [20]. EGPA has some unique features when 
compared to other forms of vasculitis like Wegener’s 
granulomatosis and microscopic polyangiitis. Firstly, 
patients with EGPA usually have a history of asthma 
and/or chronic sinusitis. Secondly, eosinophils are al-
ways elevated in blood or other tissues. Additionally, 
the organ involvement pattern is different compared 
to other ANCA associated vasculitis. Cardiac, ear, 
nose, throat and peripheral nerves are common sites 
of involvement, as opposed to the renal involvement 
seen with other ANCA associated vasculitis.

The American College of Rheumatology has de-
veloped a classification system for EGPA [21]. These 
include: asthma, peripheral blood eosinophilia > 10 % 
on differential leukocyte count, mononeuropathy or 
polyneuropathy, migratory pulmonary infiltrate, pa-
ranasal sinus abnormality, extravascular eosinophilic 
infiltration of tissues on biopsy. In the appropriate 
clinical setting, the presence of at least four of these 
criteria carries a sensitivity of 85 % and a specificity 
of 99.7 % [21–23]. Symptomatic cardiac involvement 
is documented in 27 % to 47 % and usually presents 
in the form of myocarditis, pericarditis, endocarditis, 
pericardial effusion, arrhythmias, myocardial infarc-
tion, congestive heart failure, cardiogenic shock or 
valvular heart disease [24]. Our patient had a periph-
eral eosinophilia of < 10 % on differential leukocyte 
count. His pulmonary function tests showed a mod-
erately severe obstructive pulmonary defect, with-

out reversibility on usage of bronchodilators, and no 
prior history of asthma. He did not have neuropathy, 
migratory pulmonary infiltrates or evidence of para-
nasal sinus abnormality. It is important to consider 
EGPA as a cause of EM, because of a high prevalence 
of symptomatic cardiac involvement in these patients.

Among the other causes of eosinophilia are para-
sitic infections. Enko et al. described a case of eosin-
ophilic myocarditis caused by visceral larva migrans 
by Toxocara Canis infection [3]. In our patient, we ob-
tained antibody titers against Toxocara, Strongyloides, 
Trypanosoma cruzi, Schistostoma and stool micro-
scopic evaluation for ova and parasites. All the inves-
tigations to rule out parasitic infection were negative.

Endomyocardial biopsy is the only method currently 
for the definitive diagnosis of EM by confirming eosin-
ophil infiltration in myocardium. Echocardiography, 
nuclear imaging with gallium-67 or indium-111 la-
belled antimyosin antibodies and cardiac MRI  are 
forms of non-invasive testing that can provide sup-
portive data, but none are diagnostic of the disease 
process.

After a diagnosis of EM is made, treatment is fo-
cused on providing hemodynamic stability from the 
cardiac standpoint and corticosteroid therapy to re-
duce eosinophil-induced cardiac damage. Several 
corticosteroid regimens have been proposed, and the 
overall consensus is initiation of high dose steroids 
and continuation over several weeks to prevent re-
lapses [7, 25]. However, there is still lack of evidence-
based guidelines for the use, dose, duration of corti-
costeroids and the need for maintenance therapy in 
patients with EM.

Conclusion
EM  is an underdiagnosed subtype of myocarditis, 
which if not recognized early may result in irrevers-
ible myocardial damage leading to fatal outcomes. 
In our case, the patient had improvement in of sys-
tolic function and heart failure symptoms. This was 
achieved with early corticosteroid therapy, diuretic 
therapy for reducing preload and pulmonary vascular 
congestion, beta blockers and blood pressure control 
for afterload and diastolic CHF management. There 
must be an attempt to rule out common causes of 
EM  as mentioned above. Endomyocardial biopsy is 
the only definite diagnostic tool. Clinicians must have 
a high index of suspicion to diagnose this entity in the 
correct clinical scenario.

Conflict of interests: None declared.
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cluding references, tables, and figure legends). The 
maximal number of references is 5. No abstract is 
required.

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

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

II.  Information about the article, which includes 
the following sections, is combined into a single file 
«letter (cover)»:

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

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

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

«Directional (cover) letter» is scanned. File format.
jpeg attached as an additional file of the manuscript.

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

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

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

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

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

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

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

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

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

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

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

5. Summary. Sections of the abstract should ex-
actly match the sections prescribed In the rules for 
authors. If the sections are not correct, the Editors 
will ask to correct them. What the authors are cur-
rently publishing on the site will then be included in 
all systems after the final publication. Be careful!

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

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

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

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

Example of design:
THE PREVALENCE OF RISK FACTORS OF 

NONCOMMUNICABLE DISEASES IN THE RUSSIAN 
POPULATION IN 2012–2013. THE RESEARCH 
RESULTS OF THE ESSE-RF

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

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

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

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

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

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

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

3. Information on conflict of interest / funding.
The section contains the disclosure by all authors 

of possible relations with industrial and financial or-
ganizations that may lead to a conflict of interest in 

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

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

5. Information and ethics in the study.
Example of design:
The study was carried out in accordance with 

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

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

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

6. Information on overlapping publications (if 
available).

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

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

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

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

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

IV. Manusctipt submision check-list
Since the main file of the manuscript is automati-

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

1. Article title
2. Summary with key words
3. List of abbreviations
4. Text
5. Acknowledgements (if any)
6. List of references
7. Tables, figures (if they can be embedded in the 

text of Word format).
The article title  is written in capital letters 

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

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

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

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

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

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

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

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

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

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

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

Statistics  —  all published materials are reviewed 
by an expert in statistics and must meet «Uniform 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: www.oxfordjournals.org/our_journals/eur-
heartj/for_authors/stat_guide.html

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

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

Making graphs, diagrams and drawings —  tables 
and figures should provide the reader with visual 
information, be interesting and educational. They 
should be placed after the text of the article, as the 
reviewer and editor look at the manuscript as a whole. 
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However, to print in the journal (at the stage of 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 (M±m; M±SD; 
Me; Mo; percentiles, etc.). All figures, totals and per-
centages should be carefully verified, and also cor-
respond to the mention in the text. The explanatory 
notes are given below the table, if necessary. The 
footnotes must be in the following order: *, †, §, ||, ¶, 
#, **, †† etc.

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

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

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

V. The list of references.
In the form to fill in when submitting the article pro-

vides a list of cited literature (section —  Literature).
Literary references are listed in the order of cita-

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

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

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

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

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

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

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

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

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

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

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

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

remodelling and clinical prognosis in 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.)  Барт Б.Я., Ларина В.Н., Бродский М.С., 
и др. Ремоделирование сердца и прогноз больных 
с  хронической сердечной недостаточностью при 
наличии полной блокады левой ножки пучка Гиса. 
Российский кардиологический журнал. 2011;6:4–
8. doi:10.15829/1560–4071-2011–6-4–8.

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

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

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

pressure and disease in humans. In: Arnold E, ed. 
McDonald’s Blood Flow in Arteries: Theoretical, 
Experimental and Clinical Principles. 3rd ed. London/
Melbourne/Auckland: Lea and Febiger; 1990. p.398–
420. ISBN 0000–0000.

Russian chapter:
Diagnostics and treatment of chronic heart failure. 

In. National clinical guidelines 4th ed. Moscow: Silicea-
Polygraf; 2011. pp.203–93.  (In Russ.)  Диагностика 
и лечение хронической сердечной недостаточности. 
В  кн: Национальные клинические рекомендации. 
4-е издание. М.: Силицея-Полиграф; 2011.сс.203–
96. ISBN 0000–0000.

Webpage:
Panteghini M. Recommendations on use of bio-

chemical markers in acute coronary syndrome: 
IFCC  proposals. eJIFCC  14.  http://www.ifcc.org/ejif-
cc/vol14no2/1402062003014n.htm (28 May 2004)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

VIII. The procedure for rewiewing manuscripts
1. The manuscript should be sent in electronic 

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

2. The author is sent a notification letter of receipt 
of the manuscript with the number (ID), which will be 
used in subsequent correspondence. The author can 
track the stages of work on his manuscript through 
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 report is 
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. 



47Author Guidelines

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.
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