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ABSTRACT: The aim of the work is to study the type, frequency and features of the course
of rhythm disturbances in patients with chronic heart failure (CHF), depending on the
etiology, including in the presence of type 2 diabetes mellitus (DM).

Material and methods. In-depth clinical observations were carried out with the analysis of
indicators obtained by electro- and echocardiography, performing a 6-minute walking test,
and monitoring the ECG by Holter, in 197 patients with the presence of registered cardiac
arrhythmias. Men predominated (56-61%), the average age was 61.3 + 0.63 years. CHF was
determined in 74 patients (group 1), in 80 — a combination of CHF mainly of the II
functional class according to NYHA and type 2 diabetes (group 2), in 43 - type 2 diabetes
(group 3) according to the criteria American Diabetes Association (2011). The groups were
comparable in gender, age, severity and presence of complications. The exclusion criteria
are acute forms of coronary heart disease, decompensation of CHF and DM, the presence of
CHF according to the National Recommendations of the IOC and the OSS (2009).

Results. In patients with CHF, the highest frequency of ventricular arrhythmias was found
— about half (43.2%; p < 0.02) of patients, atrial fibrillation — in every tenth (10.8%). In
combination with CHF and type 2 diabetes, combined cardiac arrhythmias prevailed (41.2%;
p < 0.01): supraventricular and ventricular, including such hemodynamically and
prognostically significant arrhythmias as atrial fibrillation and ventricular arrhythmias of
high gradations. Supraventricular cardiac arrhythmias have been reported mainly in patients
with DM Type 2 (62.8%).
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Conclusion. A high frequency of hemodynamically and prognostically unfavorable
arrhythmias is diagnosed mainly in patients with CHF in combination with type 2 diabetes,
which is due to both aggravation of myocardial insufficiency and pathogenetic factors
associated with diabetes (dysglycemia, cardiovascular autonomic neuropathy, diabetic
nephropathy).

Key words: Heart rhythm disorder; chronic heart failure; type 2 diabetes mellitus.

INTRODUCTION

By the beginning of the XXI century, the prevalence of chronic heart failure (CHF) was 7%
(7.9 million people). At the same time, according to the State Register of patients with
Diabetes Mellitus As of January 2011, there are 3.4 million patients in the Uzbek population
in terms of access to medical institutions, and according to the results of epidemiological
studies conducted by the. It is natural that in a number of studies The prevalence of type 2
diabetes in patients with CHF ranged from 15 to 25%. It is known that as the presence of the
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2nd DM as it can provoke heart damage and the development of CHF, CHF itself
contributes to the development of insulin resistance and the appearance of new cases of
diabetes type 2 or the aggravation of its course; thus, in such a clinical scenario, a complex
reciprocal relationship between CHF and type 2 diabetes occurs type. The association of
CHF and type 2 diabetes forms a high incidence of complications, including in the form of
cardiac arrhythmias. Pathophysiological mechanisms the development of arrhythmias in
CHF and type 2 diabetes have common features and a multifactorial character. Thus, in the
presence of CHF, there is an overload of volume and pressure, interstitial fibrosis,
neurohormonal activation, endothelial dysfunction, an imbalance of proinflammatory
cytokines, which contributes to the development of cardiac arrhythmias. However, in the
presence of SD Type 2 cardiovascular autonomic neuropathy is registered, the occurrence of
which is associated with the presence of dysglycemia, insulin resistance and endothelial
dysfunction, as well as with disorders hemostasis systems and hyperproduction of
proinflammatory cytokines. Typical for patients with diabetes Type 2 combination of
morphofunctional and biochemical changes of the myocardium, which is commonly called
diabetic cardiomyopathy, leads to impaired diastolic processes and myocardial contractility,
progression of atherosclerosis with the formation of myocardial fibrosis and the
development of the morphological basis of the phenomenon of re-entry, an increase in
arrhythmogenic readiness of the myocardium. The purpose of this study is to study the type,
frequency and features of the course of rhythm disturbance in patients with CHF, depending
on the etiology, including in the presence of type 2 diabetes.

MATERIALS AND METHODS OF RESEARCH

197 patients with a registered cardiac arrhythmia were examined. In 74 patients (Group 1)
CHF was diagnosed, 80 had a combination of CHF and type 2 diabetes (group 2), 43 had
type 2 diabetes (3rd group). The diagnosis of CHF was carried out in accordance with the
criteria of the National Recommendations VNOK and OSS on the diagnosis and treatment
of CHF (third revision, 2009). To determine the severity of CHF, the R. Cody clinical
condition assessment scale modified by V.Y. Mareev and the distance at a 6-minute walking
test taking into account age, gender and body mass index. Diagnosis of diabetes Type 2 was
installed in accordance with the criteria WHO. The exclusion criteria were the presence of
acute forms of coronary heart disease — coronary heart disease (according to the WHO
classification with additions in 2007), decompensation of blood circulation (stage III CHF),
decompensation of type 2 diabetes. The scope of research included generally accepted
clinical and radiological studies (including assessment of the clinical condition according to
the R. Cody scale modified by V.Y. Mareev), methods of functional diagnosis
(electrocardiography, including daily Holter ECG monitoring, Doppler echocardiography)
and complied with National Guidelines for the diagnosis and Treatment of CHF (2009). The
6-minute walking test was performed in accordance with the standard protocol. Intracardiac
and pulmonary hemodynamics were studied using a ViVid-7 ultrasound analyzer (GE, USA)
using standard methods. Stages of diastolic dysfunction they were established in accordance
with the standards depending on age, taking into account National recommendations for the
diagnosis and treatment of CHF. Glycated hemoglobin (HbAlc) was determined and
glucose levels were assessed during the day. Patients received adequate CHF therapy in
accordance with National Guidelines. Statistical processing of the obtained data was carried
out using the Statistica 6.0 program. The statistical significance of the difference in averages
was determined using the Student's criterion at the level of the significance of p<0.05. When
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analyzing distributions that differ from normal ones, nonparametric criteria were used.
Qualitative differences between the groups were determined using the exact Fisher criterion
(at n<5) or c2 (for n>5). The differences were considered statistically significant at p<0.05.

THE RESULTS AND THEIR DISCUSSION

There were no statistically significant gender differences; in patients of group 1, there was a
tendency to a predominance of men (55.4%), in group 3 — women (58.1%). The average
age of patients in group 1 was 62.1 + 2.43 years, and group 2 was 60.3 £+ 3.28 years, 3rd —
58.5 £ 2.76 years (p>0.05). When analyzing the etiological factors of CHF in patients of
group 1, it is most often diagnosed Coronary heart disease — in 55 (74.3%) patients, among
the forms of which stress angina prevailed, mainly II functional class according to NYHA
(in 28 patients) and postinfarction cardiosclerosis (in 21 patients). In patients of group 2,
coronary heart disease and arterial hypertension competed; at the same time, more than half
(67.5%) of patients had a combination of them, cardiovascular diseases were diagnosed
before the detection of type 2 diabetes in 43 (53.8%) patients. Arterial hypertension was
diagnosed in 34 (79.1%) patients of the 3rd group. In most patients with type 2 diabetes, the
level of HbAlc was less than 7.5%. Among the complications of type 2 diabetes Neuropathy
was in a leading position. Dyslipidemia was detected in most patients. When assessing the
functional state of the kidneys, elevated creatinine levels in the blood (more than 133 mmol/l
in men and more than 124 mmol/l in women) were determined in 31.3% of patients. The
average value of this indicator in patients of group 1 was 79.8 = 12.5 mmol/l, Group 2 —
119.1 £ 13.7 mmol/l (p < 0.05), group 3 - 97.8 = 11.4 mmol/l (p < 0.05). The majority of
patients have normal hemoglobin levels. When analyzing the type and frequency of cardiac
arrhythmias and conduction according to ECG data at rest, it was found that in patients with
CHF, the highest frequency of ventricular arrhythmias was found — in 43.2% of patients,
atrial fibrillation — in every tenth (10.8%). In the 2nd group of patients of different
gradations, in every fourth patient, supraventricular cardiac arrhythmias were registered
mainly in patients with type 2 diabetes (62.8%). Thus, according to ECG data at rest in
patients The highest frequency of heart failure was found in group 1, combined cardiac
arrhythmias prevailed in patients of group 2: supraventricular and ventricular, Including
such hemodynamically and prognostically significant arrhythmias as atrial fibrillation and
high-grade arrhythmias, supraventricular cardiac arrhythmias were most often recorded in
patients of group 3. It should be noted that in patients with CHF, when HbAlc of 6% and
more and less than 6.5% showed an increase in the number of MS compared with that in
patients with HbAlc is less than 6%; at the same time, MS III—V is diagnosed gradations.
In group 2, an increase in the daily amount of extrasystoles was observed compared with
that in patients of groups 1 and 3. In 11 patients of the 2nd group and 9 patients of the 1st
group showed ischemic changes on the ECG. The number of episodes of ST segment
depression and the total duration of ST segment depression. In patients of group 3, despite
the significant frequency of detected supraventricular arrhythmias, the average daily number
of extrasystoles was less than in patients of groups 1 and 3 (p < 0.05). At the same time, in
patients with type 2 diabetes, an increase in the number of ventricular arrhythmias had a
direct statistically significant correlation of medium strength with a diameter (r = 0.61; p <
0.05) and volume (r = 0.57; p < 0.05) of the left atrium. The relatively low sensitivity of
daily ECG monitoring in our study can be explained by the fact that it was performed in a
hospital in conditions of limited motor activity of patients.
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Thus, our data indicate that ventricular arrhythmias, to a greater extent degrees reflecting
changes in intracardiac geometry and hemodynamics of the left ventricle were more often
found in patients with CHF; in the presence of concomitant type 2 diabetes, combined
(supraventricular and ventricular) rhythm disturbances are most often detected, the
predominance of supraventricular rhythm disturbances was diagnosed in patients with type 2
diabetes.

CONCLUSIONS

The high frequency of hemodynamically and prognostically unfavorable arrhythmias in
patients with chronic heart failure in combination with type 2 diabetes mellitus is due to both
aggravation of myocardial insufficiency and pathogenetic factors associated with diabetes
mellitus - dysglycemia, cardiovascular autonomic neuropathy, diabetic nephropathy.
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