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Abstract

The article presents data from a scientific study on the role of the influence of comorbid pathologies such as: diabetes
mellitus (DM) in patients with chronic heart failure (CHF), pathogenetic mechanisms for the development of heart
failure in patients with DM, risk factors for developing CHF (hyperglycemia, increased body mass index, age , coronary
heart disease, nephropathy, proteinuria, duration of diabetes, etc.). The results of the analysis of mortality in patients
with or without DM depending on the ejection fraction are shown. The characteristics of various drugs for the
treatment of CHF, including in patients with DM, are given, promising directions for the treatment of this group of
patients are highlighted. Treatment has been shown to be effective with lifestyle changes: weight loss, exercise, diet,

etc. in obese patients with and without DM.
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Introduction

The relevance of studying chronic heart failure
(CHF) in patients with diabetes mellitus (DM) is due
to the prevalence of these diseases. The continuing
rapid increase in the number of patients with DM is
becoming an alarming non-infectious epidemic
[28,13,29,30]. The association of DM and CHF is not
accidental and is due to mutually aggravating
multisystem disorders. The relationship between
DM and CHF is based on such common
pathophysiological processes as neurohumoral
activation, endothelial dysfunction, and oxidative
stress. Both in CHF and DM, the heart, liver, and
kidneys are the main target organs that determine
the prognosis and progression of both diseases. And
the presence of specific metabolic disorders
inherent in DM: hyperglycemia, insulin resistance
(IR), dysregulation of lipid metabolism, increased
levels of circulating free fatty acids (FFA), as well as
pronounced microcirculatory disorders, contribute
to the rapid and irreversible progression of target
organ damage [15,17,18,20]. Purpose of the study:
based on the data of a

retrospective analysis of the case histories of
patients suffering from coronary artery disease,
with type 2 diabetes and with normal carbohydrate
metabolism and a prospective study involving
patients with ischemic heart disease and chronic
heart failure with type 2 diabetes and with normal
carbohydrate metabolism, to study the severity of
CHF depending on the presence of disorders of
carbohydrate metabolism [19,21,22,23].

Materials And Research Methods

A retrospective analysis of 86 case histories of
patients who were treated in the emergency
departments of the RRCEMMP in Bukhara in the
period from 2021 to 2022 was carried out. The case
histories of men and women aged 55 to 75 years
who were discharged from the hospital with
diagnoses of unstable angina pectoris were
analyzed. , acute myocardial infarction (AMI) Q-,
AMI Q+. In 1417 case histories, patients had normal
carbohydrate metabolism
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(the first group, 41 men and 15 women) and in 30
cases they had T2DM (the second group, 14 men and
16 women). The groups were comparable in terms
of age and BMI. We studied the prevalence of CHF I1-
IV FC according to NYHA, postinfarction
cardiosclerosis (PICS), AMI Q-, AMI Q+, chronic LV
aneurysm, permanent and paroxysmal forms of
atrial fibrillation.

The prospective study involved 102 patients aged
60-80 years who were treated in the emergency
cardiology departments of the RRCEMMP in
Bukhara in the period from 2021 to 2022. The main
group consisted of 65 patients with DM lasting 5
years or more, complicated by DACH (diagnosis of
DACH were set on the basis of the results of the
Ewing tests) in combination with CHF II-III FC
according to NYHA and IHD. It has been established
that with a duration of DM2 for more than 5 years,
the frequency of DACH increases statistically
significantly [8,13,14,16], therefore, such patients
are a group with a high probability of having DACH.
The control group included 37 patients with CHF II-
[II FC according to NYHA and coronary artery
disease, who did not have carbohydrate metabolism
disorders. All patients underwent a general clinical
examination, a 6-minute walk test (TSW),
echocardiography, an assessment of the severity of
pain in the region of the heart and dyspnea after
exercise using the VAS, Holter ECG monitoring.
Statistical processing of the obtained data was
performed using the Statistica StatSoft Inc. software

package. (USA), version 6.0. Differences were
considered significant at p < 0.05.

Research Results

According to the results of this study, we found out
in patients of both groups the severity of their
anamnesis, bad habits, lifestyle, eating habits, which
is not unimportant for determining the tactics of
treating this comorbid condition. At the same time,
it was found that, in the first group of 65 patients, 21
had a aggravated anamnesis, while in the second, 6.
Bad habits in the form of smoking were recorded in
35 patients of the first and 7 from the second group.
Alcohol intake was emphasized once a month in 15
of the first and 8 of the second group, more than 2
times a month in 9 patients of the first and 4 of the
second group. Walking more than 1 km per day was
noted by 31 patients of the firstand 19 of the second
group, more than 3 km by 12 in the first and 6 in the
second group. A healthy lifestyle is currently
supported by 27 patients in the first and 28 patients
in the second group. The stress state was noted once
a week by 28 from the first and 7 from the second
group, while once a month 15 and 8 were noted in
both groups of patients, respectively
[24,25,26,27,31]. The reception of semi-finished
products once a week was noted by 9 of the first and
5 of the second group. All of the above data are
shown in Table 1. See Table 1 below.

Table 1. Lifestyle su

ported by patients in both groups.

Name First group (n=65) Second group (n=37)
Burdened history 21 6
Smoking 35 7
Drinking alcohol once a month 15 8
Drinking alcohol more than 2 times | 9 4
a month

Walking more than 1 km per day 31 19
Walking more than 3 km per day 12 6
Maintaining a healthy lifestyle 27 28
Stress once a week 28 7
Stress condition once a week once | 15 8
a month

Reception of semi-finished | 9 5

products once a week

This table shows the etiological factors that could
serve to worsen or worsen the condition of patients.
In the first study group, bad habits and stress, a
sedentary lifestyle dominates the indicators of the
second group. On the one hand, this explains the

deterioration in the performance of these patients.

Patients in both groups underwent ECG, Holter
monitoring. Patients in both groups took -blockers
and hypoglycemic drugs in the form of metformin.
During ECG Holter monitoring, we revealed a
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statistically significantly higher average heart rate
and a higher incidence of ventricular extrasystoles
in the main group (p < 0.05). According to the results
of our study, patients of the main group needed
higher doses of 3-blockers to control their heart
rate. The average dose of bisoprolol in the main
group was 6.42 * 1.9 mg, in the control group — 3.92
+ 1.5 mg (p < 0.05).

A retrospective analysis showed a statistically
significant (p < 0.01) increase in the incidence of
PICS, Q+ AMI, chronic LV aneurysm, CHF II-IV FC
according to NYHA, paroxysmal and permanent
forms of atrial fibrillation in T2DM compared with
patients  without carbohydrate metabolism
disorders. Thus, we confirmed the existing opinion
about the effect of chronic hyperglycemia on the
development of macroangiopathy with
manifestations in the form of AMI complicated by LV
aneurysm and the formation of CHF.

According to our study, in patients with CHF and
DACH, there are more pronounced clinical
manifestations of CHF during TSH, less tolerance to
physical activity compared with patients with CHF

who do not suffer from carbohydrate metabolism
disorders. The distance covered during TST was
statistically significantly less in the main group (p <
0.01) than in the control group: 304.0 + 54.3 m
versus 371.51 + 41.48 m. groups were forced to
make statistically significantly more stops due to the
appearance of severe dyspnea and chest pain than
participants in the control group.

With the use of metformin at a dose of 500 mg in
patients of the first group, the blood sugar level
reached an average of 8.7 mmol/], in the second
group at the same dosage, 6.95 mmol/l was noted
when analyzed on an empty stomach. Whereas
outside the intake of metformin it was 10.1 mmol/],
and in the second group it was 8.75 mmol/l. The
initial arterial pressure in the first group was
175/100 mm Hg, while in the second it was noted at
the level of 165/90 mm Hg. After treatment with [3-
blockers and hypoglycemic drugs in combination,
these indicators decreased to the level of 155/90
mm Hg. in the firstand 150/85 mm Hg. in the second
one, respectively. These indicators are shown in
table 2.

Table 2. Blood pressure and blood sugar levels before and after treatment in the compared groups.
First group Second group
Parameters Before After treatment | Before After treatment
under study treatment treatment
Arterial 175/100 155/90 165/90 150/85
pressure, mm Hg
Blood sugar | 10,1 8,7 8,75 6,95
level, mmol/]

From the above indicators it can be seen that, in the
first group, both the initial and post-treatment
indicators were significantly higher than in the first
group. Reliability of indicators p=<0.05.

Using a simple and demonstrative method for
characterizing the clinical manifestations of CHF -
VAS - subjective manifestations of CHF after exercise
were assessed. The severity of dyspnea and chest
pain was significantly higher in the main group (p <
0.05 for both parameters). Thus, according to our
data, the subjective manifestations of CHF in
patients with coronary heart disease suffering from
type 2 diabetes were stronger after exercise than in
patients with normal carbohydrate metabolism. The
parameters obtained during the echocardiography
did not have significant differences between the
groups (p > 0.05). Both in the main and in the control
group deviations from the norm were observed.

It should be noted that rest tachycardia is an early
symptom of DACH, its development is associated

with damage primarily to the vagus nerve with a
relative predominance of the tone of the
sympathetic division of the autonomic nervous
system. The same opinion is shared by a number of
researchers who studied the causes of resting
tachycardia in patients with type 2 diabetes
complicated by DACH. Without a doubt, increased
activity of the sympathetic and reduced activity of
the parasympathetic nervous system reduce the
threshold for ventricular fibrillation, and the use of
B-blockers in an adequate dose, selected taking into
account individual characteristics, can achieve a
decrease in heart rate and thereby improve the
condition of patients, which was achieved in our
study.

There was a statistically significant increase in the
incidence of PICS, Q+ AMI, chronic LV aneurysm,
CHF II-1V FC according to NYHA, paroxysmal and
permanent forms of atrial fibrillation in T2DM
compared with patients with normal carbohydrate
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metabolism (p < 0.01 for all parameters). [t has been
established that the development and course of CHF
is significantly affected by the presence of a history
of previous myocardial infarction, cardiac
arrhythmias, and chronic LV aneurysm. This should
be taken into account when studying the
characteristics of the course of CHF in a particular
cohort of patients.

According to our study, in patients with CHF and
T2DM, more pronounced clinical manifestations of
CHF were noted during TSH, less tolerance to
physical activity compared to patients with CHF who
did not suffer from carbohydrate metabolism
disorders.

Conclusion

Based on the data of a retrospective analysis of the
case histories of patients with coronary artery
disease suffering from type 2 diabetes mellitus
(DM2), a significant increase in the incidence of
postinfarction cardiosclerosis, acute myocardial
infarction Q+, chronic LV aneurysm, paroxysmal and
permanent forms of atrial fibrillation was
established in comparison with patients with
coronary artery disease with normal carbohydrate
metabolism, which determines more pronounced
clinical manifestations of CHF. In patients with IHD
and T2DM, CHF III FC occurs approximately 3 times,
and IV FC - 2 times more often than in patients with
[HD with normal carbohydrate metabolism. In
patients with coronary artery disease suffering from
type 2 diabetes, according to ECG Holter monitoring,
the average heart rate is higher, ventricular
extrasystoles are more often detected, which
requires the appointment of higher doses of -
blockers to achieve target heart rates.
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