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Summary

Introduction: the relevance of determining peculiarities of treatment of coronary artery disease
with concomitant type 2 diabetes mellitus is high, as it solves several important medical, social and
economic problems of society.

The aim: of research was to evaluate state of heart function (development of heart failure) and
changes in glucose metabolism in patients with CAD with concomitant type II DM depending on
diabetes stage and treatments with telmisartan and valsartan.

Materials and methods: Study included 106 patients with coronary artery diseases and type Il DM
with mean age 68.8+8.9 years; mean age of males (46.2%) was 65.2+9.0 years and females (53.8%) —
71.6+7.8 years. All patients were treated in cardiology department of CME «City clinical hospital
Ne 27» of Kharkiv city government, which is clinical base of Departments of internal medicine N¢ 2,
clinical immunology and allergology of L.T.Malaya of Kharkiv National Medical University. All
patients were divided into 4 groups depending on stage of diabetes. First group included patients
with CAD and with no concomitant DM (n=36; mean age = 66.4+10.1 years); second - CAD and
mild course of DM (n=21; mean age = 71.9+9.4 years); third group included patients with CAD and
moderate DM (n=28; mean age = 69.7+8.0 years); and fourth group — patients with CAD and severe
DM (n=21; mean age = 67.9+6.5 years).

Results: After treatment with valsartan and telmisartan no difference was observed in SBP, DBP
and HR in both valsartan and telmisartan patients. However, it is obvious that levels of described
variables mostly normalized, which suggests on high effectiveness of performed treatment.
Comparison of initial and post-treatment data showed significant changes observed both in heart
function and glucose metabolism. It was found that valsartan users showed significant decrease in
SBP, DBP and HR in patients with CAD only and CAD with moderate T2DM.

In all patients suggest that valsartan users will show decrease of HbAlc independently on DM
stage, while telmisartan provides normalization of HbAlc only in moderate to severe DM patients.
This suggests that telmisartan acts as protective and repairing medication in patients with
concomitant CAD and T2DM, predominantly in moderate to severe stages of DM; valsartan
increases cardiac function mostly in CAD only patients and in mild to severe DM, but influence on
systolic and diastolic function was not found.

Conclusions: Our study demonstrates strong connection between glucose metabolism and heart
function. It was shown that stage of T2DM significantly influence indices of morphological state
of heart with effects on development of systolic and, predominantly, diastolic dysfunction, which
further leads to development of heart failure. Moreover, it was shown, that treatments of patients
with CAD with concomitant T2DM of different stages with ARBs (valsartan and telmisartan)
provides protective effects on heart muscle and glucose metabolism. Study found significant
correlations between levels of blood pressure, systolic and diastolic function and levels of glucose
and HbA,_in patients with different stages of T2DM.

Key words: coronary artery disease, type 2 diabetes mellitus, valsartan, telmisartanglucose,
correlations.

12 Kainiyga Ta mpodiraxkTtiana Mmeantimaa, Ne 1(23)/2023



KAIHIYHA MEAVILIMIHA

INTRODUCTION

Course of coronary artery disease (CAD) is accom-
panied with chronic mismatch of oxygen usage and sup-
ply to myocardium [1]. Causes of ischemia include myo-
cardial infarction in anamnesis and proven presence of
atherosclerotic plague in coronary arteries [1]. Braun et al.
[1] report of significant number of USA population aged
60-79 years with CAD. Authors also note that significant
part of cardiovascular mortality is caused by CAD and in
2013 accounted up to 31% [1]. If speaking of treatment
of CAD, it usually includes primary change of lifestyle,
modification of risk factors, and usage of antiplatelet and
antianginal medications [1].

Widely are discussed among medical scientists and
practitioners risk factors, which significantly contribute to
the development of course or exacerbations of CAD include
increased blood pressure (BP), violated cholesterol and
glucose levels [1, 2]. Reduction of CAD-associated mortality
commonly includes treatment of comorbid hypertension
and diabetes, accompanied with smoking and alcohol
cessation [1]. Braun et al. [1] state that increasing of physical
activity reduces cardiovascular mortality in patients with
CAD (risk ratio: 0,74 [95% confidence interval 0,64-0,86]).

Initial treatment of hypertension in patients with
diabetes [5] includes usage of angiotensin-converting
enzyme inhibitors (ACE:i), calcium channel blockers (CCB),
diuretics and/or angiotensin receptor blockers (ARB) [1].
More attention is paid to CCB due to their impact on
patients with CAD and heart rhythm violations [1].

Data suggest that diabetes mellitus (DM) and
metabolic syndrome affects both men and women in same
manner [3]. However, presence of type II DM impacts
women more and influences survival rates [3]. It is also
important to reach adequate glucose levels management,
because diabetes is considered one of the most important
risk factors for CAD [1, 2, 3], significantly affecting
cardiovascular morbidity and mortality. However, data show
that significant reduction of A1C less than 6% increases
cardiovascular mortality in such patients compared to
normal A1C levels up to 3.5 times [1].

According to literature [4], valsartan reduces incidence
of new-onset DM in 14% in patients with cardiovascular
diseases. Novel data also show that CCB reduce number
of angina pectoris episodes up to 18%, but does not affect
all-cause mortality and frequency of cardiovascular
events [1]. Noteworthy, Liou et al. [2] show that CCB are
independently associated with development of new-onset of
diabetes in patients with hypertension (odd ratio: 1.10 [95%
CI 1.02-1.08]) compared with non-users. Yang et al. [4]
show that CCB compared to angiotensin receptor blockers
increase incidence of DM (OR: 1.33[95% CI 1.00-1.75]).

Moreover, Liou et al. [2] report that ARB decrease
possible development of DM in patients with cardiovascular
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diseases: OR: 0.92 [95% CI9.82-0.99], p=0.0028. Similar data
are shown in research of Yang et al. [4]. Angiotensin receptor
blockers have significantly lower odds of development of new-
onset DM compared with other types of antihypertensive
drugs [4]. Compared to ACEi, OR of DM development in
ARB useris 0.98 [95% CI 0,76-1,30]; diuretics — 0,56 [95%
C10,41-0,77]; p-blockers— 0,71 [95% CI 0,53-0,96]. Authors
suggest that ARB significantly reduce risk of DM development
and can act as preventive treatment for such patients [4].

The aim: of research was to evaluate state of heart
function (development of heart failure) and changes in
glucose metabolism in patients with CAD with concomitant
type II DM depending on diabetes stage and treatments
with telmisartan and valsartan.

Materials and methods. Study included 106 patients
with coronary artery diseases and type II DM with mean
age 68.8+8.9 years; mean age of males (46.2%) was 65.2+9.0
years and females (53.8%) — 71.6+7.8 years. All patients
were treated in cardiology department of CME «City
clinical hospital Ne 27» of Kharkiv city government, which
is clinical base of Departments of internal medicine Ne 2,
clinical immunology and allergology of L. T. Malaya of
Kharkiv National Medical University.

All patients were divided into 4 groups depending
on stage of diabetes. First group included patients with
CAD and with no concomitant DM (n=36; mean age =
66.4+10.1 years); second — CAD and mild course of DM
(n=21; mean age = 71.949.4 years); third group included
patients with CAD and moderate DM (n=28; mean age =
69.7+8.0 years); and fourth group — patients with CAD and
severe DM (n=21; mean age = 67.9+6.5 years).

Exclusion criteria included presence of oncology,
concomitant acute or chronic diseases of digestive,
respiratory and urinary system and rheumatological
diseases. Diagnosis was based on local protocols of Ministry
of Health of Ukraine.

Levels of glycated hemoglobin HbA,  and glucose were
evaluated in all patients by standard methods. Evaluation of
heart failure based on examination of heart function using
echocardiography (Ultrasound imaging Ultima PRO 30,
Ukraine). Further parameters were observed: end-diastolic
volume of left ventricle (EDV/, ), end-systolic volume of
left ventricle (ESV,, ); left ventricle output volume (OV
and ejection fraction (EF).

LV)

Statistical analysis was performed using IBM SPSS
25.0. Data are shown in means and standard deviation of
continuous variables and in percent for categorical variables.
Mann-Whitney U-test was used to assess statistical
difference for two and Kruskal-Wallis test for several
independent groups, and Wilcoxon matched pairs test
for 2 dependent samples of continuous variables. Pearson’s
correlation coefficient was used to assess presence and
power of linear dependence between continuous variables.
Critical level of significance was p<0.05.
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Results and discussion. Mean age, height, weight, SBP,
DBP and HR of valsartan-users did not differ depending on
DM stage. However, the highest numbers of SBP were observed
in patients of 3 group, suggesting possible decompensation of
heart function, which may have its manifestation in patients
with moderate diabetes. The highest levels of DBP found in
4 group of patients treated with valsartan suggest on possible
development of decompensation of cardiac relaxation and
significant increase of arterial wall stiffness. Moreover, patients
with severe DM had highest numbers of HR, which may
reflect diastolic dysfunction (table 1).

In patients who were treated with telmisartan, data
showed other tendencies. Mean age did not differ between

DM groups (p=0.84). Height and weight was found to be
significantly different (p<0.01 and p=0,04): patients with
CAD only had the highest mean numbers of respective
variables. Significant difference was also found in SBP
(p=0.02): the highest value was in 2 group of patients
with mild DM course, suggesting early development of
hypertension. No significant difference was found in DBP
and HR among DM groups of Telmisartan treated patients
(table 1).

Comparison between valsartan and telmisartan
showed significant difference between weight of patients
with CAD and mild T2DM (77.3+£10.3 kg and 69.1+7.8 kg,
p=0,03) (table 1).

Table 1
Data on initial physical examination of treated patients
Valsartan

1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) P
Age, years 66.4+9.6 71.949.9 70.1+6.3 67.7+8.2 0.27
Height, cm 170.4+7.6 166.6+5.5 169.746.0 * 169.2+7.4 0.48
Weight, kg 81.449.5 77.3+10.3 85.7+16.8 82.8+17.0 0.37
SBP, mm Hg 134.84+40.6 144.0+40.2 156.0+33.9 137.2+21.0 0.21
DBP, mm Hg 87.5+11.5 87.6£14.0 92.0+13.7 93.8422.0 0.60
HR, bpm 76.0£11.9 73.4£10.0 79.7+15.2 81.3+17.4 0.64

Telmisartan

1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) P
Age, years 66.2+12.2 71.8+8.8 69.419.8 67.944.9 0.84
Height, cm 173.8+8.3 161.346.78 173.7+£8.0 169.0+5.7 <0.01
Weight, kg 83.2+10.0 69.1+7.8 8 81.4+10.8 * 80.6+11.3 0.04
SBP, mm Hg 110.7+42.7 164.2+15.1°% 154.3+15.5°§ 140.2+50.5 0.02
DBP, mm Hg 80.7+18.4 91.3+8.9 86.8+8.2 98.3+23.6 0.26
HR, bpm 75.7+6.8 72.0+8.6 76.6+9.4 76.2+8.8 0.51

SBP=systolic blood pressure; DBP=diastolic blood pressure; HR=heart rate;
" = significance between telmisartan and valsartan groups, p<0.05;
§=significance, compared to 1 group, p<0.01;

# = significance between 2 and 3 groups, p<0.01;
it = gjignificance between 2 and 3 groups, p<0.05.

Table 2 presents data of initial echocardiography test
of treated patients. We observed no significant difference
in EDV of both valsartan and telmisartan groups. However,
the highest values were in patients with CAD and severe
T2DM, which suggest on increased cardiac preload and
violations of diastolic function. No significant difference

was found in ESV of both groups, but the highest numbers
were also found in patients of 4 group, which suggests
systolic dysfunction. Thus, data show that patients with
severe T2DM may have systolic-diastolic violations of
heart function. Ejection fraction and cardiac output did
not differ between patients.

Table 2
Data of initial echocardiography of treated patients
Valsartan
1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) p
EDV, ml 106.4+38.0 103.9+34.3 123.9+50.2 141.5+51.0 0.13
ESV, ml 49.4+20.7 46.9+17.9 60.7+39.8 71.3+41.6 0.38
EF.,% 55.2+5.9 54.6+7.4 52.5+7.2 53.2+12.1 0.67
CO, ml 95.5+11.8 92.0+11.0 93.2+12.9 97.2+11.7 0.71
Telmisartan
1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) p
EDV, ml 110.0+£39.7 85.7£15.9 110.7+37.6 113.2432.5 0.25
ESV, ml 51.0+29.4 36.8+8.3 50.2+20.7 52.1+£17.7 0.34
EF.,% 55.5£9.0 56.7+4.1 54.7+7.9 56.3+5.97 0.99
CO, ml 92.6x14.2 89.8+6.1 92.3+13.2 91.2+12.7 0.96
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Table 3 summarizes data of glucose metabolism in
treated patients. There was significant (p<0.001) difference
in HbA _levels in both valsartan and telmisartan groups
with highest values in patients with CAD and severe T2DM.
Similar tendencies were observed in glucose levels with
highest values in patients of 4 group. However, comparison
between valsartan and telmisartan users showed significant
difference only in 2 group in glucose levels (respectively
6.4+1.4 mmol/l and 4.9+1.5 mmol/1, p=0.04).

Next step was to examine patients after treatment
with valsartan and telmisartan to evaluate changes and
to compare two medications. Table 4 summarizes data

of physical examination after treatment. No difference
was observed in SBP, DBP and HR in both valsartan and
telmisartan patients. However, it is obvious that levels of
described variables mostly normalized, which suggests on
high effectiveness of performed treatment.

Values of EDV in valsartan patients with different
stages of T2DM showed tendency to significance (p=0.09).
In severe T2DM patients the maximum values of EDV,
ESV remained such compared to other DM stages. In
telmisartan-users patients with mild T2DM had the lowest
values of EDV and ESV, which suggests on improving of
heart function after treatment (table 5).

Table 3
Data of initial assessment of glucose metabolism of treated patients
Valsartan
1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) p
HbA ,% 5.0£0.2 6.3+0.5¢ 6.9+0.98¢ 8.6+£1.1%-#* <0.001
Glucose, mmol/l 4.3+0.8 6.4+£1.4" 6.9+£2.2°8 9442251 <0.001
Telmisartan
1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) P
HbA ,% 4.6+0.3 6.2+0.4% 7.3£1.08:% 8.1£1.48 <0.001
Glucose, mmol/l 3.840.6 4.9+1.5* 7782781 8.4+2.99 <0.001
§= gignificance compared to 1 group, p<0.001;
+ = significance between 2 and 3 group, p<0.05;
# = significance between 3 and 4 groups, p=0.001;
P = significance between 3 and 4 groups, p<0.05.
Table 4
Data on post-treatment physical examination of treated patients
Valsartan
1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) p
SBP, mm Hg 115.6£10.9 ¢ 121.8+£7.2 119.846.8 i 122.2+8.7 0.13
DBP, mm Hg 75.3+8.2 % 73.544.5 # 70.3+15.2 # 755452 0.77
HR, bpm 67.2+3.6 1 67.7+3.8 68.6+5.0 70.2+5.4 0.79
Telmisartan
1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) p
SBP, mm Hg 115.0£5.9 117.84391% 123.2+£18.5 # 120.0+6.0 0.26
DBP, mm Hg 76.2+5.1 75.7£5.3 % 75.0+4.8 # 72.5+£3.9 # 0.30
HR, bpm 65.7+3.7% 67.0£2.6 68.0+7.7 % 68.8£3.0 0.26
SBP=systolic blood pressure; DBP=diastolic blood pressure; HR=heart rate;
"=significance between telmisartan and valsartan groups;
*=gignificance compared to initial data (p<0.05);
H=gignificance compared to initial data (p<0,01).
Table 5
Data of post-treatment echocardiography of treated patients
Valsartan
1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) P
EDY, ml 104.0+£36.3 103.0+£32.0 122.4+46.8 139.54+48.7°% 0.09
ESV, ml 48.6£19.5 ¢ 46.4+17.1 59.8+38.7 69.8+40.1 0.38
EF,% 58.144.3 # 56.5+4.7 53.0+15.3 ¢ 56.1£8.2 0.72
CO, ml 93.8£11.5# 90.7+11.7 89.9+£12.0 56.1+£8.2 ¢ 0.70
Telmisartan
1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) p
EDYV, ml 114.7+40.8 86.4+14.9 108.8+34.0 * 109429.4 ¢ 0.29
ESV, ml 50.1+28.3 36.2+8.8 49.2+19.4 51.0+£16.9 0.32
EF,% 57.8+7.1 59.542.8 ¢ 56.9+5.8 # 584442 ¢ 0.87
CO, ml 91.3+14.9 86.7+6.5 1 90.2+12.11 87.5+£13.3 1 0.72
*=gignificance compared to initial data (p<0.05);
H=gignificance compared to initial data (p<0.01);
§= significance compared to 1 group, p<0.05;
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Analysis of glucose metabolism showed significant
differences in levels of both HbA _in telmisartan and

valsartan users (table 6). However, no differences was
observed then comparing both treatment regiments.

Table 6
Data of post-treatment assessment of glucose metabolism of treated patients
Valsartan
1 group (n=28) 2 group (n=14) 3 group (n=14) 4 group (n=9) p
HbA, ,% 4.9+0.3 ¢ 6.2+0.7 +3 6.74£0.9 +3 8.140.7 2 <0.001
Glucose, mmol/l 4.4+0.6 6.3+0.5¢ 6.7+1.3¢ 8.1+0.9% <0.001
Telmisartan
1 group (n=8) 2 group (n=7) 3 group (n=14) 4 group (n=12) p
HbA ,% 4.99+0.1 6.1£0.43 7.1£0.9 8. & 7.7£1.0 8 <0.001
Glucose, mmol/l 4.0£0.5 5.5¢1.17 7.3£1.7%-~ 7.6£1.6 +3 <0.001

"=significance between telmisartan and valsartan groups;
*=gignificance compared to initial data (p<0.05);
H=gignificance compared to initial data (p<0.01);

§= significance compared to 1 group, p<0.001;

P = significance compared to 1 group, p<0.05;

# = gignificance between 2 and 3 group, p<0.05;

* = significance between 2 and 3 group, p<0.01;

» = gignificance between 3 and 4 group, p<0.05.

Comparison of initial and post-treatment data showed
significant changes observed both in heart function and
glucose metabolism. It was found that valsartan users
showed significant decrease in SBP, DBP and HR in
patients with CAD only and CAD with moderate T2DM.
In patients with mild and severe T2DM significant decrease
was observed in DBP. On the other hand, patients treated
with telmisartan showed significant decrease in SBP
and DBP only in 2 and 3 group, while in 1 group both
values decrease was nonsignificant and in 4 group —
significant change was observed in DBP. Noteworthy that
normalization of HR was found in all telmisartan users,
but significant decrease — only in patients with CAD, CAD
and moderate and severe T2DM (table 4).

It is remarkable, that valsartan users with CAD only
showed significant changes in indices of heart function
compared to pretreatment. Only in CAD and moderate
DM significant increase of EF and decrease in CO was
observed. In patients with severe DM significant change
was observed only in CO values Analysis of telmisartan users
showed significant changes in EF and CO in patients with
concomitant mild DM, in patients with both moderate
and severe DM significant decrease of EDV and CO with
significant increase of EF was found. This suggests that
telmisartan acts as protective and repairing medication in
patients with concomitant CAD and T2DM, predominantly
in moderate to severe stages of DM; valsartan increases
cardiac function mostly in CAD only patients and in mild to
severe DM, but influence on systolic and diastolic function
was not found (table 5).

In all patients who used valsartan levels of HbA
significantly decreased compared to pretreatment values.
However, no significance was found in glucose levels of
those patients. On the other hand, it was showed that
levels of glycated hemoglobin significantly changed only
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in patients with moderate to severe concomitant DM and
only in patients with severe DM significant change of
glucose levels was found. Data suggest that valsartan users
will show decrease of HbA, independently on DM stage,
while telmisartan provides normalization of HbA, _only in
moderate to severe DM patients (table 6).

Last step of current study included correlation
analysis between studied indices. As it present in table 7,
no significant correlations were found in 1, 2 and 3 group
of patients treated with valsartan. In patients with CAD
and severe T2DM SBP showed tendency to significant
correlation with glucose levels (r=0.61, p=0.07); HbA —
with EDV (r=0.61, 0.08) (table. 7).

Significant indirect correlation was found between
SBP and glucose levels in CAD only patients (r=—0.73,
p=0.03); tendencies were found between SBP and HbA
of 2 and 3 group. In CAD only group DBP significantly
correlated with glucose levels (r=—0.77, p=0.02). Indices
of EDV in patients with severe diabetes showed indirect
significant correlation with glucose levels (r=—0.63,
p=0.02) (table 8).

Analysis of posttreatment correlations showed
significant direct correlation between SBP and HbA in
CAD only patients (r=0.42, p=0.02). In second group,
SBP tented to directly correlate with glucose levels (r=0.47,
p=0.08); direct significant correlation was found between
EDV, ESV and HbA _levels (respectively r=0.54, p=0.04,
r=0.51, p=0.05), which proves significant influence of
glucose metabolism violations on systolic and diastolic
dysfunction (table 9).

On the other hand, in telmisartan users analysis
revealed higher number of correlations. In CAD only
patients, levels of HbA _significantly directly correlated
with SBP, DBP and CO (respectively r=0.77, p=0.02;
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r=0.90, p<0.01 and r=0.71, p=0.04); indirect — with
HR r=-0.90, p<0.01. However, in patients with mild
T2DM HR tended to direct correlation with glucose

levels (r=0.72, p=0.06). In patients with moderate T2DM
levels of glucose tended to correlate with DBP (r=0.45,
p=0.09) (table 10).

Table 7
Matrix of correlation of initial indices of heart function and glucose metabolism of valsartan treated patients
(n=65, r_,~0.240)
1 group 2 group 3 group 4 group
HbA, % (n=28, r,,=0.361) (n=14, 1, =0,497) (n=14,t_ =0,497) (n=9, r,,=0,602)
oyt | HbA % | GENST | HbA, % | GRS | Hba, % | QIS

SBP,mm| T 0.05 -0.01 -0.06 0.02 0.45 0.10 0.44 0.61
Hg p 0.80 0.98 0.81 0.92 0.10 0.71 0.23 0.07
DBP, r 0.19 0.01 -0.13 0.03 0.26 0.07 -0.01 -0.35
mm Hg p 0.32 0.95 0.65 0.89 0.36 0.80 0.97 0.34
HR, bpm r -0.15 -0.21 -0.40 0.01 -0.45 -0.20 0.23 -0.19
’ p 0.42 0.28 0.15 0.99 0.10 0.48 0.53 0.60
r -0.10 0.20 0.18 -0.25 -0.18 0.02 0.61 0.21
EDV, ml p 0.58 0.30 0.51 0.39 0.52 0.93 0.08 0.57
ESV. ml r 0.04 0.23 0.25 -0.16 -0.12 -0.01 0.49 0.08
’ p 0.80 0.23 0.38 0.57 0.66 0.96 0.17 0.83
EF.% r -0.02 -0.05 -0.21 -0.03 -0.15 -0.09 -0.28 0.15
’ p 0.89 0.78 0.46 0.91 0.59 0.74 0.45 0.69
CO. ml r 0.18 0.08 0.27 0.27 0.21 0.05 0.26 -0.09
’ p 0.34 0.68 0.34 0.33 0.45 0.86 0.49 0.80

Table §

Matrix of correlation of initial indices of heart function and glucose metabolism of telmisartan treated

patients (=41, r_ =0,304)
1 group 2 group 3 group 4 group
(n=8, r_=0,632) (n=7,1_.=0,707) (n=14, r_.=0,497) (n=12,r_=0,532)
HbAlc.% crit crit crit crit
Gl | 00n e | Gl | o, | G | i, | G
SBP, mm| T -0.29 -0.73 0.71 0.10 0.50 0.49 0.07 0.01
Hg p 0.47 0.03 0.06 0.82 0.06 0.07 0.81 0.98
DBP, r -0.22 -0.77 0.34 -0.24 -0.18 0.02 0.14 -0.33
mm Hg p 0.58 0.02 0.45 0.60 0.53 0.94 0.65 0.29
HR, bpm r 0.24 0.64 -0.12 0.14 -0.01 -0.08 -0.16 -0.32
p 0.56 0.08 0.79 0.75 0.96 0.76 0.61 0.30
r 0.41 0.31 0.57 -0.01 -0.32 -0.14 -0.38 -0.63
EDV, ml p 0.30 0.44 0.17 0.98 0.25 0.61 0.21 0.02
ESV. ml r 0.58 0.44 0.41 0.04 -0.43 <0.01 -0.17 -0.37
’ p 0.12 0.26 0.35 0.92 0.11 0.97 0.57 0.22
EF,% r -0.67 -0.56 0.19 0.01 0.46 -0.20 -0.14 -0.08
p 0.06 0.14 0.67 0.98 0.09 0.49 0.64 0.79
CO. ml r 0.62 -0.06 0.59 0.13 -0.28 -0.04 -0.36 -0.31
’ p 0.09 0.87 0.16 0.76 0.32 0.88 0.24 0.32
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Table 9

Matrix of correlation of posttreatment indices of heart function and glucose metabolism of valsartan treated

patients (n=65, r_,~0.240)
1 group 2 group 3 group 4 group
HbA, % G(ln=28, r,.=0.361) G(ln=14, r,..=0,497) G(ln=14, r,.=0,497) G(ln=9, r,.=0,602)
ucose. ucose. ucose. ucose.
mmol/1 HbA,.% mmol/1 HbA,.% mmol/1 HbA,.% mmol/1
SBP.mm| r 0.42 -0.01 -0.28 0.47 -0.03 0.16 -0.15 0.01
Hg p 0.02 0.99 0.32 0.08 0.91 0.57 0.68 0.97
DBP.mm| r -0.17 -0.02 -0.28 0.40 -0.23 0.20 0.22 0.27
Hg p 0.37 0.89 0.32 0.14 0.42 0.49 0.55 0.46
HR. bom |~ -0.20 0.01 -0.08 0.02 -0.22 0.21 0.48 0.44
- op p 0.28 0.94 0.76 0.94 0.43 0.46 0.18 0.23
r -0.01 0.28 0.54 -0.13 -0.19 -0.03 0.44 0.41
EDV. ml p 0.94 0.14 0.04 0.65 0.49 0.91 0.22 0.26
ESV.ml L~ 0.05 0.29 0.51 -0.08 -0.12 -0.04 0.37 0.32
) p 0.79 0.12 0.05 0.76 0.67 0.88 0.31 0.39
EF.% r 0.07 -0.04 -0.11 0.05 0.11 -0.18 -0.14 -0.09
0 p 0.72 0.80 0.70 0.86 0.69 0.51 0.70 0.80
CO. ml r 0.05 0.15 0.46 0.35 0.38 0.11 0.14 0.16
) p 0.80 0.42 0.09 0.21 0.17 0.69 0.71 0.67
Table 10

Matrix of correlation of posttreatment indices of heart function and glucose metabolism of telmisartan

Our study demonstrates strong connection between
glucose metabolism and heart function. It was shown

18

treated patients(n=41, r_ ~0,304)
1 group 2 group 3 group 4 group
n=8, r_.=0,632 n=7,r_=0,707 n=14, r_=0,497 n=12,r_=0,532
HbAlc.% G( crit ) G( crit ) G( crit ) (i crit )
lucose. lucose. lucose. lucose.
mmol/1 HbA,.% mmol/1 HbA,.% mmol/1 HbA, .% mmol/1

SBP.mm| T 0.77 0.04 -0.62 -0.19 0.28 0.21 -0.36 -0.17
Hg p 0.02 0.91 0.13 0.67 0.32 0.46 0.24 0.58
DBP.mm| r 0.90 -0.12 -0.14 -0.54 0.43 0.45 -0.47 -0.36
Hg p <0.01 0.76 0.75 0.20 0.11 0.09 0.11 0.24
HR. bom " -0.90 -0.31 -0.23 0.72 -0.22 -0.35 0.17 -0.16
i p <0.01 0.44 0.60 0.06 0.43 0.20 0.59 0.59

r 0.40 -0.19 0.61 -0.36 -0.28 -0.01 -0.32 -0.51

EDV. ml p 0.31 0.64 0.14 0.42 0.32 0.98 0.29 0.08
ESV. ml |~ 0.52 0.01 0.45 -0.09 -0.39 0.19 -0.07 -0.31
) p 0.18 0.97 0.30 0.83 0.15 0.49 0.81 0.31
EF.% r -0.62 -0.02 -0.29 -0.28 0.41 -0.32 -0.13 0.14
"0 p 0.09 0.95 0.52 0.53 0.14 0.26 0.66 0.65
CO. ml r 0.71 -0.66 0.61 0.07 -0.21 0.19 -0.32 -0.25
) p 0.04 0.07 0.13 0.86 0.45 0.50 0.30 0.42

CONCLUSIONS that stage of T2DM significantly influence indices of

morphological state of heart with effects on development

of systolic and, predominantly, diastolic dysfunction, which
further leads to development of heart failure. Moreover,
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it was shown, that treatments of patients with CAD
with concomitant T2DM of different stages with ARBs
(valsartan and telmisartan) provides protective effects
on heart muscle and glucose metabolism. Study found
significant correlations between levels of blood pressure,
systolic and diastolic function and levels of glucose and
HDbA _ in patients with different stages of T2DM.

LIMITATIONS AND PERSPECTIVES

Limitations of study include relatively small sample
of patients with different stages of T2DM and treatment
regiments included comparison only between valsartan and
telmisartan. Possible perspectives include comparison with
other antihypertensive medications in order to find the best
combination for treatment of patients with CAD and T2DM
of different stages; increasing number of patients to find other
peculiarities of concomitant course of CAD and T2DM;
analysis of exacerbations and complication of comorbid
diseases depending on different treatment regiments.
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Pestome

OCOBJIUBOCTI JIIKYBAHHS ILLEMIYHOI XBOPOBM CEPLS 13 KOMOPBIAHMM LIYKPOBWM AIABETOM 2 TUNY
BJIOKATOPAMU PELIENTOPIB AHIOTEH3UHY
M. B. Kowukina

Kadenpa BHyTPilLHBOI MeanLmHM Ne 2, kniHi4HOI iMyHONOril Ta anepronorii iMeHi akagemika J1. T. Manoi. XapkiBcbkuii
HaLOHANIbHWIA MEWYHMI YHIBEPCUTET, M.XapkiB, YkpaiHa

BeTym: akTyaApHICTD BUsHa49eHHs ocobamBocTelt AikysauH: IXC i3 cymyTHIM IyKpoBuM AiabeToM 2 THUITY € BU-
COKOIO, OCKIABKI BUPIIITY€ PSIA Ba)KAUBIX MEAUKO-COIIIaABHMX Ta €KOHOMIYHMX IIPOOAEM CYCITIABCTBA.

MeTa AOCAIAXKEHHSI: OLIIHUTY CTaH PYHKIIT cepiisi (PO3BUTOK CepIieBOl HEAOCTATHOCTI) Ta 3MiHNM MeTaboAiI3My
ratfoxosn y xsopmx Ha IXC i3 cymytriM LA II Tnimy 3aaexxsHo Bia cTaaii LA Ta AikyBaHH: TeAMicapTaHOM i Baa-
CapTaHOM.

Marepiaanu i MeToan. Obcresxxeno 106 xsopux Ha IXC ta LIA II Tumy cepeaHiii Bik sxmx ckaas 68,8+8,9 poxis;
CepeAHilt Bik YOAOBiKiB (46,2%) craHOBUB 65,2+9,0 poxis, xiHox (53,8%) —71,6+7,8 poxiB. Yci mariieHTH Ipoxo-
AVIAM AiKyBaHHS B KapAioaoriunomy BiaairenHi KHIT «Micbka xainigHa AikapHs N2 27» XapKiBchKoi MiChKOT
paay, sike € KAIHIYHOIO 6a3010 KadeAp BHYTpPIITHbOI MeAuImHM N° 2, KAiHIYHOI iMyHOAOriI Ta areproAaorii
A.T.Manroi XHMY. Yci nanienTn 6yAn posIoaireHi Ha 4 Tpymy 3aAeXHO BiA CTaAil I[ykpoBoro Aiabety. Ilep-
1y rpyny ckaaau namienTtn 3 IXC 6e3 cymytaboro LIA (n=36; cepeaniii Bik = 66,4+10,1 poxiB); aApyry —i3 IXC
Ta LIA Aerkoro crynens TsKKocTi (n=21; cepeaniii Bik = 71,9+9,4 poxis); Tpetio — mamienTn 3 IXC ta LIA cepea-
HBOTO CTYIIeHsI TSKKOCTI (n=28; cepeaHiit Bik = 69,7+8,0 poxis); yersepTy —XxBopi Ha IXC i3 Tsoxxum LA, (n=21;
cepeAHilt Bik = 67,9+6,5 poxkiB).

OTpuMaHi pe3yAbTaTI: IIiCASI AiIKyBaHHS BaACAapTaHOM i TeaMicapTaHOM He criocTepiraaocst pisHumii B CAT,
AAT i YCC sk y manieHTiB, sIKi IpuUiiMaAM BaAcapTaH, Tak i TeaMicapras. [IpoTe o4eBMAHO, 1o iX piBHI 3a€-
6iABIIIOro HOPMaAi3yBaAMCS, IIIO CBIAYUTD IIPO BUCOKY €(PeKTUBHICTh IIPOBEAEHOIO AIKyBaHHS.

ITopiBHSIHHS TIOYAaTKOBMX AQHMX 1 AQHMX ITICASI AIKYBaHH: IIOKA3aAO 3HA4HI 3MiHM, IO CIIOCTepiraAmcs
SIK 'y PYHKIIT cepIis, Tak i B MeTaboAi3Mi rAIoK031. ByAo BUABAEHO, ITIO Ti, XTO IIpUiiMaB BaACapTaH BU3HAUMAU
sHauHe 3HIDKeHHSI CAT, AAT i YCC y nmamienTis antre 3 IXC ta IXC i3 momipaum LIA 2 tuy.

Y BciX Hali€HTIB, III0 BXWBAAM BaACAapTaH, BIAOYAOCS 3HVMKEHHST HbA, nHesarexHo Bia cTaaii LIA, TOAI 5K Tea-
MicapTaH 3abe3ledyBa HOpMaAisaliiio HbAlC AWIIIe Y TIAIli€HTiB i3 ToMipHUM Ta BaKKuM LIA.

OrpuMaHi AaHi CBiAYaTh IIPO Te, IO TEAMiCapTaH Ai€ K 3aXVMCHUI Ta BiAHOBAIOIOUMIA IIpeapaT y Ialli€HTiB
i3 cymyTHBOIO IXC Ta LIA 2 Tnmy, nmepepa’kHO I IIOMipHMX Ta BaXKMx cTaaisx LA; BarcapTaH e TIOCHAIOE
ceplieBy (YHKIIIO IlepeBaXkHO y IMallieHTiB i3 isoapoBaHO0 IXC Ta mpm Aerkomy Ta TsoKkkoMy LIA, sararom
He BIIAMBAIOYM Ha CYICTOAIYHY Ta AlaCTOAIYHY pyHKIIII.

BucHOBKI: Hallle AOCAIAKEHHST AeMOHCTPYE TiCHUI 3B’A30K MiX MeTabOAI3MOM TAIOKO3M Ta (PYHKITI€IO CepIIs.
[Tokasaso, mo craais LIA 2 cyTTeBO BIIAMBaE Ha IIOKa3HUKI MOP(POAOTiYHOTO CTaHy Ceplis, BIIAMBAIOUM Ha PO3-
BUTOK CUCTOAIYHOI Ta, IIepeBa’kHO, AlaCTOAIYHOI AMCYHKIIiI, IITO B IIOAAABIIIOMY IIPM3BOAUTH AO PO3BUTKY
cepiieBoi HepocTaTHOCTI. Kpim Toro, moxkasaso, mo Aikysaus: xsopux Ha IXC i3 cynytrim LIA 2 pisHuX cTaain
GPA (BarcapTaHOM i TeAMicapTaHOM) 3abe3IIeuye IPOTEKTUBHY Ail0 Ha CcepIieBuii M's3 i MeTabOAi3M FAIOKO3ML.
AOCAIAXKEeHHST BUSBUAO 3HAUHI KOPEASIIil MiX PiBHAMM apTepiaAbHOTO TUCKY, CUCTOAIYHOIO Ta AlaCTOAIYHOIO
pYHKIIiSIMY Ta PiBHSMI TAIOKO3M Ta HbA]C y MaIlieHTiB i3 pisHuMM cTaaismu LA 2 Tuiy.

Knwouoei cnoea: imemiuna xBopo6a cepiisi, IyKpoBuii AiabeT 2 Tuimy, BarcapTaH, TeAMicapTaHTAIOKO3a,
KOpeAsIIii.
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