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Increasing Physical Tolerance during Cardiac Rehabilitation Helps to Restore
Endothelial Function in Patients after Acute Coronary Syndrome

Abstract. In recent years, many studies have been aimed at exploring the possibilities of cardiac rehabilitation as
a tool to improve the prognosis in patients after acute coronary syndrome (ACS). Endothelial dysfunction is one
of the initiating mechanisms of cardiovascular diseases, and myocardial infarction in particular, so it is important
to assess the dynamics of changes in the number of endothelial progenitor cells (EPCs) in patients during cardiac
rehabilitation with the increase in physical activity.

The aim. To establish the relationship between the level of recovery of exercise tolerance and the recovery of
endothelial function by determining the number of EPCs in patients undergoing cardiac rehabilitation after ACS.

Materials and methods. The study included 44 patients with ST-elevation myocardial infarction who underwent
urgent stenting of the infarct-related artery, with a mean age of 59 years (Q,-Q,; 51-64). All the study participants
underwent laboratory tests (CD45+/CD34+ cell count before and after the exercise test) and instrumental tests
(echocardiography, bicycle ergometry, coronary angiography). Statistical processing was carried out using SPSS
Statistics 23 (trial version).

Results. According to the results of the exercise test at the first examination, the patients were divided into
2 groups: group 1 with low exercise tolerance (<50 W) and group 2 with high exercise tolerance (>50 W). The data
obtained indicate a link between better recovery of exercise tolerance after ACS and recovery of endothelial func-
tion in patients with high exercise tolerance during follow-up compared to the patients whose exercise tolerance
did not exceed 50 W, as evidenced by a statistically higher number of EPCs after exercise in patients with a favor-
able course and high exercise tolerance (3633 vs. 2400 cells/ml) (p=0.006). Patients with low exercise tolerance
were more likely to be diagnosed with lesions of left anterior descending coronary artery (96% vs. 70%, p=0.02).
More severe coronary vascular lesions with stenosis of 75% of two or more arteries showed lower pre-exercise
EPCs, but increased post-exercise EPCs (+228 cells/ml), whereas in the group with stenosis of more than 75% of
one vessel, a decrease in post-exercise EPCs (-604 cells/ml) was observed (p=0.004). If patients have more than
one stent, there is a 2.5-fold increased risk of decreased exercise tolerance to values of 25-50 W (relative risk =
1.8; 95% confidence interval: 1.3-2.4).

Conclusions. The data obtained indicate that there is an association between a better recovery of exercise tolerance
after ACS and recovery of endothelial function in patients with a favorable course at repeated examination,
compared to patients whose level of exercise tolerance did not exceed 50 W (low exercise tolerance), as evidenced
by a statistically greater number of EPCs after exercise test in patients with favorable course and high exercise
tolerance compared with patients with unfavorable course and low exercise tolerance.

Keywords: circulating progenitor cell, myocardial infarction, exercise test, cardiac rehabilitation, angiogenesis.

© 2023 The Authors. Published by Professional Edition Eastern Europe. This is an open access article under the CC BY-SA license
(https://creativecommons.org/licenses/by-sa/4.0/).



Nataliia M. Tereshchenko / Increasing Physical Tolerance during Cardiac Rehabilitation Helps to Restore... 41

Introduction. Myocardial infarction (MI), also known
as a heart attack, is a serious medical condition that oc-
curs when the blood flow to the heart is blocked, lead-
ing to damage or death of the heart muscle. The heart is
made up of various types of cells, including progenitor
cells. In recent years, there has been growing interest in
the potential role of progenitor cells in the development
and treatment of MI. Progenitor cells are immature cells
that have the ability to differentiate into multiple cell
types, including heart muscle cells. These cells are pre-
sent in the heart and can be activated in response to inju-
ry or damage, such as that caused by a heart attack [1, 2].
When activated, progenitor cells can migrate to the site of
injury and differentiate into heart muscle cells, replacing
the damaged tissue and helping to repair the heart [3].
Studies have shown that the activation and migration of
endothelial progenitor cells (EPCs) is a critical compo-
nent of the body’s response to MI [4, 5]. These cells play
a key role in repairing the heart and preventing further
damage. In addition, the number of EPCs in the heart has
been shown to be a predictor of the severity of MI and
the likelihood of recovery [6, 7]. Despite these promising
findings, the use of progenitor cells as a treatment for MI
is still at the early stages of development.

Currently, the main challenge is finding a way to ef-
fectively deliver the cells to the site of injury and promote
their activation and differentiation. However, researchers
are actively exploring various strategies, including the use
of stem cell transplantation, gene therapy, and pharma-
cological agents to stimulate the activation of progenitor
cells [8, 9]. Further research is needed to fully understand
their potential and develop effective treatments that can
be used in clinical practice. The response of endocardial
progenitor cells to acute myocardial infarction (AMI) is an
active area of research in the field of cardiovascular medi-
cine. Endocardial progenitor cells are a type of progenitor
cells that are found within the inner lining of the heart,
also known as the endocardium. Studies have shown that
endocardial progenitor cells can play a role in repairing
the heart after AMI [10, 11].

However, the exact mechanisms by which EPCs respond
to AMI are not yet fully understood, and more research is
needed to determine the best ways to harness their poten-
tial for the treatment of heart attacks. In addition to their
potential for heart repair and regeneration, EPCs have also
been shown to have anti-inflammatory and anti-apoptotic
properties, which can help to protect the heart from fur-
ther damage and promote recovery after injury [12, 13, 14,
15]. Inflammation is a normal response to injury or dam-
age, but if it becomes chronic, it can contribute to further
damage and scarring of the heart.

Studies have demonstrated that EPCs can produce
growth factors and cytokines that can protect heart mus-
cle cells from apoptosis [16, 17]. For example, EPCs have
been shown to secrete factors such as vascular endothelial

growth factor and basic fibroblast growth factor, which can
stimulate angiogenesis (the growth of new blood vessels)
and promote the survival of heart muscle cells [18]. EPCs
have also been shown to upregulate anti-apoptotic genes,
such as Bcl-2, in response to injury. Bcl-2 is a well-known
anti-apoptotic protein that helps to prevent cell death and
promote the survival of heart muscle cells [19].

The aim. To establish the relationship between the
level of recovery of exercise tolerance and the recovery of
endothelial function by determining the number of EPCs
in patients undergoing cardiac rehabilitation after acute
coronary syndrome (ACS).

Materials and methods. We studied 44 patients with
STEMI who underwent urgent stenting of the infarct-re-
lated artery with the mean age of 59 years (Q,-Q,; 51-64).
The exclusion criteria were: left ventricular ejection frac-
tion (LVEF) less than 35, large aneurysm with thrombosis,
history of acute cerebrovascular accident, history of can-
cer, joint diseases, severe rhythm and conduction disor-
ders, recurrent MI. All the patients included in the study
underwent laboratory tests (CD45+/CD34+ cell count)
and instrumental studies (echocardiography, bicycle er-
gometry, coronary angiography).

The intracardiac hemodynamics was assessed by echo-
cardiography using Medison SA9900 Prime ultrasound
scanner (Korea). We evaluated the volumetric parameters
of left ventricular end-diastolic volume (LVEDV), left ven-
tricular end-systolic volume (LVESV), LVEDV index, LVESV
index, LVEF, and also calculated the left ventricular (LV) di-
astolic wall thickness (posterior wall and interventricular
septum), aortic diameter, left atrial size. Diastolic function
was assessed by Ve/Va ratio, left ventricular isovolumic re-
laxation time, DecTime.

The exercise tolerance test was performed in patients
in the morning on an empty stomach in a sitting position
on a VE-02 bicycle ergometer with electrocardiogram
(ECG) recording on a six-channel HeartScreen 112 Clinic
electrocardiograph in 12 standard leads. The trial was
conducted in a continuous stepwise pattern, starting at 25
Watts (W) with 25 W increments at each step until the de-
velopment of ischemic ECG changes and/or pain.

Determination of the number of EPCs was performed
at the first examination 10-12 days after the MI, and with-
in 7-10 days (after stabilization) in patients with unstable
angina. Re-analysis of indicators was performed after 3
months. All the patients had blood drawn before the exer-
cise test and within 30 minutes after the test. The number
of EPCs (phenotype CD45+/CD34+) of peripheral blood
was determined through the method of flow cytometry
with the help of reagents for determining the differentia-
tion clusters of CD34, CD45 manufactured by Beckman
Coulter Inc. Calculation of the results was performed on
the NAVIOS device (Beckman Coulter Inc.). The results
were obtained in the form of absolute values - the number
of cells per 1 ml of blood.



B YKpaiHCbKUIA XXypHan cepueBo-CyauHHoI Xipyprii = Tom 31,N2 4 = 2023

42 lwemiuHa xBopo6a cepus

Statistical data processing was performed on a per-
sonal computer using SPSS Statistics 23 (trial version)
with the determination of the median values, interquar-
tile intervals (Ql-Qg), mean values, descriptive statistics,
parametric (Student’s t-test) and nonparametric (Mann-
Whitney, Wilcoxon) statistical criteria; correlations were
assessed by the correlation coefficient (Pearson and
Spearman in cases of parametric and nonparametric
distribution of the studied indicators, respectively, or in
case of dichotomous indicators); the difference in the fre-
quency of detection of signs in the groups was assessed
by Pearson’s x?, relative risks (RR) with the correspond-
ing 95% confidence intervals (CI). The level of statistical
significance was p<0.05.

Results and discussion. As a result of the study, it was
established that there is an associative relationship be-
tween the better recovery of the level of exercise tolerance
in patients in the next 3 months after ACS and the recovery
of endothelial function. This is evidenced by a statistically
significant increase in the number of EPCs after exercise
test in patients with a favorable prognosis. Indicators in
the patients with a decrease in the number of EPCs after
physical exertion are associated with a trend towards
worse prognosis of the disease.

We examined 44 patients, 39 patients with AMI and 5
patients with unstable angina. Thirty-three (84.6%) pa-
tients developed Q-wave MI, 6 (15.3%) patients developed
non-Q-wave MI, most of them were transferred from the
intensive care unit on day 3-7 after MI.

Among comorbid conditions, 42 (95.4%) patients had
hypertension with a maximum systolic blood pressure of
160 (Q,-Q,; 150-170) mm Hg, and 10 (22.7%) patients had
diabetes mellitus. Stage 1IA heart failure was diagnosed in
27 (61.3%) patients.

Table 1

Attention is drawn to the fact of delayed hospitaliza-
tion, which caused a slight delay in percutaneous coro-
nary intervention (PCI): up to 2 hours after the develop-
ment of MI in 4 patients (10.2%), from 2 to 6 hours in 12
(30.7%) patients, and after 6 hours from the onset of MI in
18 (46.1%) patients. Median body mass index was 27 (Q,-
Q,; 19.6-37.6) kg/m?: 23 patients had normal BMI, 9 were
overweight, and 12 were obese (Table 1).

The patients were divided into 2 groups according to
the result of the exercise test. Group 1 (low tolerance, LT)
included patients who could not reach a power of 50 W on
a bicycle ergometer (n=24). Group 2 (high tolerance, HT)
included patients who reached a threshold power of more
than 50 W during bicycle ergometry (n=20).

According to PCI data, there was hemodynamically
significant lesion of one coronary vessel in 8 (20.5%) pa-
tients, two vessels in 15 (38.5%), and more than two ves-
sels in 5 (25.0%) patients with AMI. At the time of inclu-
sion in the study 14 (35.9%) patients with AMI had full
revascularization.

Thirty-seven patients had lesions of the left anterior de-
scending artery; of these, 25 (67.6%) had volume lesions of
90-100%, and 9 (24.3%) had lesions of 50-89% of this artery.

Right coronary artery lesions were detected in 31
(70.5%) patients; volume lesions of 90-100% of this ar-
tery were found in 11 (35.5%) patients, and volume le-
sions of 50-89% in 15 (48.4%) patients.

Circumflex artery lesions were identified in 24 (54.5%)
patients, with volume lesions of 90-100% in 13 (54.2%),
and 50-89% lesions in 9 (37.5%) patients.

Asfortreatment,ithasbeenadministeredinaccordance
with existing treatment protocols and standards based on
the 2017 European Society of Cardiology Guidelines for
the management of acute myocardial infarction in patients

Clinical and anamnestic parameters of patients of two groups at the first examination (12-16 days after Ml and 7-10 days after

stabilization in patients with unstable angina)

Group 1 (LT)

Group 2 (HT)

Parameters n=24 n=20 p
Age, years 63 (57-70) 55 (49-57) 0.001
BMI, kg/m? 27.3 (24.4-29.0) 28.5 (24.0-31.4) 0.567
Smokers, n (%) 16 (67) 13 (65) 0.908
Unstable angina 1(5)
ACS type, n (%) STEMI 22 (92) 15 (75) 0.266
Non-STEMI ) 4 (20)
LV anterior wall Ml 14 (58) 12 (60)
MI localization, n (%) LV posterior wall Ml 9 (38) 7 (35) 0.561
Circumferential Ml ) 0
Heart failure stage, [ 11 (46) 6 (30) 0.283
n (%) lA 13 (54) 14 (70) :

BMI, body mass index; STEMI, ST-elevation myocardial infarction; non-STEMI, non-ST-elevation myocardial infarction; LV, left ventricle.



Nataliia M. Tereshchenko / Increasing Physical Tolerance during Cardiac Rehabilitation Helps to Restore... 43

presenting with ST-segment elevation and 2020 European
Society of Cardiology Guidelines for the management of
acute coronary syndromes in patients presenting without
persistent ST-segment elevation [20, 21].

All the patients included in the study underwent bi-
cycle ergometer test. Eleven patients (25%) performed a
submaximal test at a load threshold power (LTP) of 100-
125 W, 9 patients (25%) performed at an LTP of 75 W,
18 patients (40.9%) who made up the majority had an LTP
of 50 W, and 6 patients (13.6%) had an LTP of 25 W. The
duration of the load on four steps was five minutes on each
step. The median LTP was 50 W (Q,-Q,; 50-87.5). The work
(A) was 22.5 K] (Q,-Q,; 22.5-45). The initial heart rate was
70 bpm (Q,-Q,; 65-74). The threshold heart rate reached
by patients was 100 bpm (Q,-Q,; 91.5-110), i.e. did not ex-
ceed the limit of 120 bpm (Table 2).

The unit cost of work was determined by the ratio of
the difference between the double product (DP) and in the
ascending state to the work (ADP/A), and it amounted to
2.34 (Q,-Q,; 1.27-3.59 conditional units) (Table 3).

The groups were further divided into subgroups
according to the exercise tolerance as follows. LT group:
25 W (6 patients); 50 W (18 patients). HT group: 75 W
(9 patients); 100 W (10 patients); 125 W (1 patient).

As can be seen from the data presented in Table 4,
group 1 patients performed work at the level of 22.5 k],
group 2 patients at 56.3 k] (p<0.001). The value of ADP/A,
reflecting the unit cost of work, was 3.4 conditional units
in group 1 vs. 1.3 conditional units in group 2 (p<0.001),

Table 2

The results of bicycle ergometer test

Parameters (n=44) Median Q, Q,
LTPW 50 50 87.5
A,k 22.5 22.5 45
Borg score 13 13 14

Q,, mean number that lies between the smallest value of the data set
and the median; Q,, mean number that is between the median and
the largest number of the distribution.

Table 3

The cost of a unit of work was determined by the ratio of the
difference between the double product

Parameters Me Q, Q.

DP. conditional units 78 714 87.5
DP, conditional units 1426 1275 168
ADP, conditional units 61.2 47.8 82.7
ADP/A, conditional units 2.34 1.27 3.59

DP,, double product for group 1 calculated as (heart rate under
exercise x systolic blood pressure under exercise) / 100; DP,, double
product for group 2.

which indicates higher energy consumption in group 1
patients to perform a unit of work.

At the same time, the scores of the Borg scale in the
groups did not differ and amounted to 13 points in both
groups (p=0.935), which indicates the same threshold of
load perception, but at different levels.

When studying the hemodynamic parameters of the two
groups depending on the level of exercise tolerance during
the first examination, it was determined that the groups did
not differ either in the size of the left atrium 4.1 (Q,-Q,; 3.5-
4.4) cm in group 1 and 4.0 (Q,-Q,; 3.6-4.2) cm in group 2
(p=0.227) or LVEDV 126.5 (Q,-Q,; 109.2-157.8) ml against
the 131.3 (Q-Q; 113.0-149.5) ml (p=0.954), neither
for LVEF, which was 49% (Ql-Qg; 43-55) in group 1, and
51% (Q,-Q,; 46-54) in group 2 (p=0.462), but statistically
significantly differed in the left ventricular posterior wall
thickness: 1.14 cm (Q,-Q,; 1.10-1.20) in group 1 against
1.05 cm (Q,-Q,; 1.00-1.10) (p=0.004) in group 2.

Patients with severe disorders of myocardial kinesis in
the form of akinesis were more common in group 1, while
patients with normal kinesis and dyskinesis were more
common in group 2 (Table 5).

Types of intervention and completeness of revascu-
larization in patients of the examined groups are given in
Table 6. The presented data indicate that patients of both
groups did not differ in the type of intervention (urgent or
non-urgent stenting or angioplasty) and the completeness
of revascularization (complete or incomplete). Two or
more installed stents were statistically significantly more
common in group 1 patients: in 12 out of 24 (50%) versus
4 of 20 (20%), (p=0.060).

The correlation analysis showed that exercise toler-
ance is statistically significantly dependent on the number
of stents (x?=4.24, p=0.04, ¢=0.31).

If patients have more than 1 stent, there is a 2.5-fold
increased risk of decreased exercise tolerance to 25-50 W
(RR =1.8; 95% CI: 1.3-2.4). In patients treated in the first
two hours of AM], there was no increase in EPCs after the
exercise test (RR = 2.5; 95% CI: 1.0 to 6.5) (Table 7).

Data on the dynamics of serum EPCs of the examined
patients are given in Table 8. As can be seen from the data
presented in the table, the number of EPCs did not differ
statistically between the groups. Thus, serum EPCs lev-

Table 4
Indicators of the exercise test at the first examination

Group 1 (LT) Group 2 (HT)

Parameters (n=24) (n=20) p
Ak 22.5(10.5-22.5) 56.3 (45.0-75.0) <0.001
ADP/A, 3.4 (2.6-5.3) 1.3 (1.0-1.5) <0.001
conditional

units

Borg score 13 (13-14) 13 (13-14) 0.935
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Table 5
Some hemodynamic parameters of the two examined groups
Group 1 (LT) Group 2 (HT)
Indicators (n=24) (n=20) p
LA, cm 4.1 (3.5-4.4) 4.0 (3.6-4.2) 0.227
LVPWT, cm 1.20 (1.10-1.24) 1.14 (1.00-1.25) 0.583
IVS thickness, cm 1.14 (1.10-1.20) 1.05 (1.00-1.10) 0.004
LVEDV, ml 126.5 (109.2-157.8) 131.3 (113.0-149.5) 0.954
LVEDV index, ml/m? 62.8 (56.1-73.5) 65.6 (56.1-73.4) 0.825
LVESV, ml 60.8 (50.0-79.0) 65.0 (48.0-73.7) 0.954
LVESV index, ml/m? 29.8 (23.1-40.3) 29.3 (25.1-37.0) 0.972
LVEF, % 49 (43-55) 51 (46-54) 0.62
250% 11 (46) 11 (55)
LVEF %, n (%) 40-49% 10 (42) 9 (45) 0.258
<40% 3(12) 0
E/A 0.97 (0.65-1.27) 0.93 (0.74-1.04) 0.825
IVRT, ms 110 (90-114) 114 (75-130) 0.332
DT, ms 186 (150-230) 172 (150-240) 0.800
Normal 1(4) 5(25)
. o Hypokinesis 10 (42) 9 (45)
Kinesis, n (%) Akinesis 13 (54) 3 (15) 0.008
Dyskinesis 0 3 (15)

LA, left atrium; LVPWT, left ventricular posterior wall thickness; IVS, interventricular septum; E, peak velocity of early diastolic transmitral flow;
A, peak velocity of late transmitral flow; IVRT, isovolumic relaxation time; DT, deceleration time of early diastolic transmitral flow.

Table 6

Types of intervention and completeness of revascularization in patients of the examined groups

Group 1 (LT)

Group 2 (HT)

THCbKMI XypHan cepueBO-CyAUHHOI Xipyprii =

B Ykpa

Indicators (n=24) (n=20) p
Type of interventions, Urgent 19 (79) 15 (75)
n (%) Non-urgent 4(17) 4 (20) 0.948
Angioplasty 1 (4) 1(5)
Type of revascularization, Complete 11 (46) 7 (35)
n (%) Incomplete 13 (54) 13 (65) 0467
Number of stents, Without stents 1(4) 1 (5)
0,
n (%) 1 11 (46) 15 (75) 0,049
2 10 (42) 1 (5)
3 and more 2 (8) 3 (15)
Nugnber of stents 2 or more, 12 (50) 4(20) 0.060
n (%)
Table 7
Correlation analysis between the number of stents and the level of exercise tolerance after ACS (first examination)
Group Number of stents Total number of pa- % 0s ps
2 or 1 stent tients RR (95% ClI)
more stents
LT (25-50 W), n 12 12 24 4.24;0.31; 0.04;
HT (75-125 W), n 4 16 20 1.8 (C1'1.3-2.4)
Total number of patients 16 28 44 25 (C11.0-65)
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els were 3491 per ml (Q,-Q,; 2084-4541) in group 1 and
2514 per ml (Q,-Q,; 1665-5622) in group 2, p=0.616. At-
tention is drawn to the significant variability of EPCs val-
ues, which reflects the minimum and maximum values of
the indicator. After exercise test serum EPCs levels were
3278 per ml (Q,-Q,;1990-5297) in LT group and 2740 per
ml (Q,-Q,; 2030-5477) in HT group, which was not statisti-
cally significant when comparing the indicators between
the groups (p=0.880) after physical exertion. The differ-
ence between the number of EPCs before and after exer-
cise test (AEPCs,_,/ml) was -186 (-944-350) in LT group
and 87 (-766-617) in HT group, p=0.599. A statistically in-
significant difference was associated with significant vari-
ability in the indicators.

The number of patients who had EPCs increase in LT
group was 7 (29%) versus 12 (55%) in HT group (p=0.125
according to Fisher’s exact test, but the difference in x* was
3.012; p=0.083), which obviously requires a larger sample to
obtain statistical differences between the comparison groups.

An analysis of the dependence of the number of EPCs
before and after physical activity was carried out depending
on the number of affected vessels. The number of EPCs in
serum ml was analyzed in patients with stenosis of 75% or
more of one coronary vessel and 2 or more coronary vessels.

As can be seen from the data presented in Table 9,
serum EPCs levels per ml before exercise test when 75%
or more of one coronary vessel was affected was 3696

Table 8

(Q,-Q;; 2633-6565) versus 2222 (Q,-Q, 1584-3637)
cells in ml with stenosis of 75% or more of two or more
arteries (p=0.004), that is, when more severe stenosis of
75% or more of 2 arteries or more was detected, there was
a statistically significantly lower number of EPCs in ml of
serum before physical exertion.

After physical activity with damage to one vessel with
stenosis of 75% or more, the number of EPCs/ml was
3616 (Q,-Q,; 2196-6600) (p=0.011), while AEPC, ,/ml was
negative (-604) (Q,-Q,; -1059-(-19)), that is, after physical
activity the number of EPCs decreased, while in the HT
group there was an opposite relationship and AEPC,_/
ml was 228 (Q,-Q,; -365-1090), which was statistically
significant (p=0.004).

Therefore, the number of patients who had an increase
in EPCs after exercise test was higher in patients with
stenosis of 75% or more of more than two vessels (22%
vs. 62% in group 2; p=0.007).

The next fragment of the work was follow-up examina-
tion of the patients. Of the 17 patients examined within 3
to 6 months, 9 patients had high exercise tolerance (75-
125 W) and a favorable course of the disease (without
destabilization of coronary artery disease during the ob-
servation period, and 8 patients had unfavorable course,
because their level of exercise tolerance did not exceed
50 W during a three-month examination. These data are
shown in Table 10.

Dynamics of EPCs in serum in patients of two groups before and after exercise test (first examination)

Group 1 (LT)

Group 2 (HT)

Parameters (n=24) (n=20) p
EPC,/ml 3491 (2084-4541) 2514 (1665-5622) 0.616
EPC,/ml 3278 (1990-5297) 2740 (2030-5477) 0.880
AEPC_/ml -186 (-944-350) 87 (-766-617) 0.599
()AEPC,_/ml,n (%) 7 (29) 12 (55) 0.125

95% Cl 12-50

95% Cl 32-77

EPC,, the number of EPCs before the exercise test; EPC,, the number of EPCs after the exercise test; (+)AEPC, ,, the number (n) and percentage (%)

of patients who had an increase in EPC after the exercise test.

Table 9

EPC values depending on the number of affected vessels at the first examination

Stenosis 275% of coronary arteries diameter

1 vessel 2 or more vessels
Indicators (n=23) (n=21) p
EPC,/ml 3696 (2633-6565) 2222 (1584-3637) 0.004
EPC,/ml 3616 (2196-6600)" 2612 (1936-3964)*" 0.160
AEPC - /ml -604 (-1059-(-19)) 228 (-365-1090) 0.004
(HAEPC,_/mL,n (%) 5(22) 13 (62) 0.007

*p=0.011 (against EPC, in the same group).
**p=0.911 (against EPC, in the same group).
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Table 10
EPC values in patients examined within 3 to 6 months
Parameters Patients with favorable course Patients with unfavorable course p
(n=9) (n=8)
Examination 1
EPC,/ml 4062 (1746-6564) 3460 (1989-4246) 0.888
EPC,/ml 3867 (2228-6455)" 3006 (1977-4294)*" 0.606
AEPC_/ml 148 (-812-492) -376 (-842-149) 0.541
Examination 2
EPC,/ml 3057 (2147-4468) 2309 (1637-3850) 0.424
EPC,/ml 3633 (3172-5349)" 2400 (1504-2729)" 0.006
AEPC_/ml 492 (56-1144) -233(-1170-366) 0.200
*p=0.953 (vs. EPC, in the same group - initially).
**p=0.161 (against EPC, in the same group - initially).
#p=0.213 (against EPC, in the same group - after 3 months).
#p=0.484 (against EPC_ in the same group - after 3 months).
And although the number of EPCs during the initial References

examination did not differ statistically, during the re-
examination when determining the EPCs in ml of serum
in patients with high exercise tolerance and favorable
course was statistically significantly higher than in
patients with low exercise tolerance and unfavorable
course: 3633 (Q,-Q,; 3172-5349) vs. 2400 (Q,-Q,; 1504-
2729), (p=0.006).

These data may indicate that there is an association
between better recovery of exercise tolerance after acute
coronary syndrome and recovery of endothelial function
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36inbweHHs Pi3M4HOT TONEPAHTHOCTI NiA Yac KapaiopeabiniTauii cnpuse BigHOBNEHHIO DYHKUT
€HA0TeNil0 Yy NALIEHTIB NiCNS roCTPOro KOPOHAPHOro CUHAPOMY

Tepewenko H. M., kKaHa. Mea. HayK, Nikap-KapAionor, HayK. cCniBpoBiTHMK, 3aBifyBad BiaAiNeHHs iHPapKTy Miokapaa
Ta Kapaiopeabinitauii

Kosanbuyk 0. k0., nikap-kapaionor, Mon. Hayk. cniBpo6iTHKK Biaainy iHdapKTy Miokapaa Ta kapaiopeabinitauii

Lymakos B. 0., a-p Mef. Hayk, Npod., CTapLumii Hayk. CNiBPOBITHUK, KepiBHUK BigAainy iHQapkTy Miokapaa
Ta Kapaiopeabinitauii

ManuHoBcbKa I. E., o-p Mea. Hayk, npod., CTaplumnii HayK. CniBpoBiTHMK BiaAiNny iHPapKTy Miokapaa Ta kapaiopeabinitauii

ba6ii J1. M., n-p Mea. Hayk, Nnpod., CTapLmMi HayK. CNiBpobITHKUK BigAiny iHbapKTy Miokapaa Ta kapaiopeabinitauii

[lY «HauioHanbHWIM HAayKOBUI LEeHTP «IHCTUTYT KapAionorii, KNiHiYHOi Ta pereHepaTMBHOI MeaULMHM
iMeHi akagemika M. [1. Crpaxkecka HAMH Ykpainu», M. Kuis, YkpaiHa

Pe3wome. OcTaHHIMH poKaMM 6araTo JOC/Ti/pKeHb CpsSIMOBaHi Ha BUBYEHHSI MOXKJIMBOCTEN KapziopeabiniTalii sik
IHCTPYMEeHTY AJ1s1 IOKpallleHHs TPOrHO3y Nali€HTIB Mic/sl TOCTPOro KOPOHApHOTro cUHApPoMy. IuchyHKLia eH0Teltilo €
O/IHUM 3 iHil[il0I0YMX MeXaHi3MiB ceplieBO-CyIMHHUX 3aXBOPIOBaHb, i 30KpeMa iHapKTy MioKap/a, TOMY BaXKJIMBO OIli-
HUTU JJUHAMIiKy 3MiHHU KisbKOCTi Ki1iTUH nonepeguukiB enpoTtenionutis (KIIE) y manienTiB nmijg yac kapiopea6isitarii

Ha TJIi NiABUIleHHS piBHA Pi3MYHOr0 HAaBaHTAKEHHS.
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1 )XypHan cepueso-CyauHHOI Xipyprii =

B YKpaiHCbKu

48 lwemiuHa xBopo6a cepus

MeTa - BCTAHOBHUTH 3B’I30K M)XK piBHEM Bi/lHOBJIEHHSI TOJIEPAHTHOCTI 710 pisuyHoro HaBaHTaxkeHHs (TPH) Ta Bia-
HOBJIEHHSIM eHJI0Tesia/IbHOI QYHKIIiT 1iIXoM BU3HavYeHHs KisibkocTi KIIE y nanjieHTiB, ki mpoxoAaTh kKapaiopeabiniTa-
11i}0 TiCJ/I1 TOCTPOro KOPOHAPHOI'O CHHAPOMY.

Marepiasi Ta MeToaM. [lo focnikeHHs 0y10 BK/IO4YeHO 44 nauieHTu 31 STEMI, aki nepeHecin ypreHTHe CTEHTY-
BaHHA iHapKT-06yMOBJIIOI040i apTepil, cepeiHil Bik Axknx cranoBUB 59 pokis (Q,-Q,; 51-64). Ycim nanjienTam, mo 6y.1u
BKJIIOYEHI B JOC/iIPKeHHS, TPOBOJUJIY JJaG0PaTOPHIi AociimkeHHs (migpaxyHok kaiTuH CD45+/CD34+ o Ta micas Tec-
Ty 3 pi3BUYHUM HAaBAaHTAXKEHHSM) Ta iHCTPyMeHTa/IbHI AOCiXKeHHS (eXoKapaiorpadis, BesoeproMeTpis, KOpoHaporpa-
dis). CraTucTUYHY 06pOOKY MPOBOJUIIH 32 JOTIOMOTOI0 ITporpaMHoro 3abe3nedeHHs SPSS Statistics 23 (trial version).

PesysibraTu. 3a pesysbTaTaMU TecTy 3 GpisMYHUM HaBaHTaXeHHSIM Nif yac Meploro o6CTeXKeHHs NalieHTH 6yau
posnoaineni Ha 2 rpynu: rpyna I - Huspkoi TOH (< 50 Bt) Ta rpyna Il - Bucokoi T®H (> 50 Bt). OTpumaHi fjaHi cBigyaTs
PO HasABHICTb 3B’SA3KYy MK KpauuM BifHoBIeHHAM TOH micsist rocTporo KOpoHapHOT0 CHHAPOMY Ta BiZIHOBJIEHHSAM eH-
JfoTesianbHOl yHKIT y nanieHTiB 3 BUcokoro TOH mig yac cnocTepexeHHs MOPiBHAHO 3 nanieHTamy, y ikux TOH He ne-
peBuiyBasia 50 BT. [Ipo 1e cBiguuTh cTaTUCTUYHO 6isibina KinbkicTb KIIE micsis ¢piznuyHOro HaBaHTaXKeHHs B MAlli€HTIB
3i cipusiTainBuM nepe6irom i Bucokorw TOH (3633 npotu 2400 ki1./mi), (p = 0,006). Y nanieHTiB 3 Hu3bkoto TOH yacri-
1Ie ZiarHOCTyBaJ/IM ypaXKeHHS MepeIHbOI MIXKIIIYHOYKOBOI I'JIKU JIiBOi KOpoHapHOi apTepii, HiX y rpymi 3 Bucokoro TOH
(96 mpotu 70 %, p = 0,02). AK110 NaLiEHTH MalOTh OisblIE OHOTO CTEHTA, 361/1bIIYETHCA PU3UK 3HMKeHHA TOH 10 3Ha-
yeHb 25-50 BTy 2,5 pasa (BigHomeHHs pusuky = 1,8; 95 % gosipuuii intepsan 1,3-2,4).

BucHoBkM. OTprMaHi JaHi cBif4aTh Npo Te, 1[0 iCHY€E acoLiaTUBHUI 3B’A30K MK Kpal[MM BiJHOBJIEHHSIM piBHSA
T®H micsist rocTporo KOpOHapPHOTO CUH/POMY i BiHOBJIEHHSIM eH/l0Te ialbHOI GYHKIT y MalieHTiB 31 COPUATIUBUM
nepe6irom miz yac NoBTOPHOro OGCTEXEHHS MOPIBHAHO 3 MalieHTaMy, B AkuX piBeHb T®H He nepeBumysas 50 Bt
(nusbpka TOH). IIpo 1e cBiguUTH cTaTUCTUYHO Ginblia KinbkicTh KIIE micis ¢pisnyHOro HaBaHTaXKeHHs y Nal[i€HTIB 3i
CIPUATIUBUM NepebiroM i Bucokoro TOH nopiBHAHO 3 naljieHTaMu 3 HECIPUATIMBUM NepebiroM Ta HU3bKow TOH.

Kmio4oesi cio8a: yupkyaioioui npozeHimopHi kaimuHu, infpapkm miokapda, mecm 3 pisudHUM HABAHMANCEHHAM, EHOO-
mesiaavHa PyHkYis, kapdiopeabinimayis, moaepaHmHicms 00 i3u4MHO20 HABAHMANCEHHS], AH2I02eHe3.
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