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Summary. The prevalence of myocardial infarction and
its leading role in the structure of overall and cardiovascular
mortality encourages the search for predictors of complicat-
ed course of disease and the search for optimal means to
prevent adverse events.

The aim of the study — to establish features of cardiac
arrhythmias in patients with myocardial infarction without
ST-segment elevation depending on the degree of coronary
artery lesions.

Materials and Methods. The study involved 156
patients with NSTEMI aged 38 to 80 years. All patients were
examined according to the current treatment protocol for
patients with acute coronary syndrome without ST segment
elevation and daily Holter ECG monitoring was performed
for 3-5 days after hospitalization.

Results. /It was found that the degree of coronary artery
lesions is positively correlated with the likelihood of severe
adverse ventricular arrhythmias and episodes of silent
myocardial ischemia in the early period.

Conclusions. By determining the total score of
coronary artery disease, it is possible to stratify the adverse
course of NSTEMI, in particular, the occurrence of fatal
ventricular arrhythmias in the early period.

Key words: myocardial infarction without ST segment

elevation; ventricular arrhythmias; silent myocardial
ischemia.
INTRODUCTION

Myocardial infarction (Ml) is one of the leading
causes of death and disability worldwide. In Ukraine,
the frequency of registration of MI per capita is the
highest in the European population, which puts this
problem in the category of priority medical and social
problems for our society [1].

In the last 20 years, there has been a trend of
increasing incidence of myocardial infarction without

©V. I. Maslovskyi, 2021

ISSN 2706-6282(print)
ISSN 2706-6290(online)

BiCHUK MegMUYHUX i 6ioNoriuHMX gocnimkeHb
Bulletin of Medical and Biological Research

Oco6nuBOCTI NOPYLUEHb CEPLLEBOro pUTMY y NawieHTiB
3 iHhapkTOoM mMiokappa 6e3 eneBauii cermeHTa ST
3a/1eXXHO Bifi CTYNEeHs1 ypaXXeHHSA KOPOHAPHUX apTepii

B. 0. MacnoBcbKuii

BiHHUYbKUU HayioHa/1bHUU MeduyYHUl yHisepcumem iMeHi
M. I. Mupozosa

BcTtyn. Po3noscrodxeHicms  iHhapkmy Miokapda ma
lio2o nposioHa posib y cmpykmypi 3a2a/ibHOI ma cepyeso-cy-
OUHHOI CMEPMHOCMI CIIOHYKAE 07151 NOWYKIB Mpeoukmopis He-
Crpusim/IuBo20 nepebicy 3axBoprosaHHs ma rnowlykig onmu-
MasibHUX 3acobis 07151 PohiyiakmuKU Hecrpusim/usux nooitl.

MeTa aocnigpkeHHs — BCmaHosumu ocobs1usocmi ro-
pyweHb cepyeso2o pummy 8 nayieHmis 3 iHghapkmom mio-
Kkapoi 6e3 enesayii ceameHma ST 3a/1€XKHO BIO CmMyrneHsi
YPaXeHHs1 KOpoHapHUX apmepid.

Matepianu i metoau. B doc/iioxeHHi 835/1U yyacmpb 156
nayieHmis i3 NSTEMI y siyi 8i0 38 0o 80 pokis. Ycix Xx80pux
06CMeXeHo 32i0HO 3 Oi0YUM POMOKO/IOM JliKYBaHHS rnayieH-
mig i3 20CMpuM KOPOHapPHUM CUHOPOMOM 6e3 esnesayii cee-
meHma ST ma rnposedeHo 006os8e MOHIMopysaHHs1 EKIC 3a
Xo/imepom Ha 3-5 006y nic/is 2ocriimasiizayii' y cmayjioHap.

Pesynstatn. BcmaHos/1eHo, Wo CmyriHb YPaXXeHHs Kopo-
HapHUX apmepiti No3UMUBHO KOPEJIHOE 3 IMOBIPHICMIO BUHUK-
HEHHST MSDKKUX Hecrpusim/iugux W/TyHOYKOBUX apummili ma
eni3odis 6e360/1b0801 iWeMIi MioKkapoa 8 paHHLOMY repiooi.

BurCHOBKMW. 3a805IKU BU3HAYEHHIO CyMapHO20 b6asa ypa-
JKEHHST KOPOHapHUX apmepili MoX/1uso cmpamudbikysamu
Hecrnipusimausull nepebic NSTEMI, 30kpema BUHUKHEHHSI
hamasibHUX W/TyHOYKOBUX apummill y paHHbLOMY repiooi.

KnrouoBi cnoBa: iHhapkT Mmiokapaa 6e3 enesadjii cermeHTa
ST, WnyHoOUKoBI apuTMiT; 6e360/1b0Ba iLleMis Miokapaa.

ST-segment elevation (NSTEMI), which, according
to some data, accounts for about half of all registered
MI [2, 3]. The main problem with NSTEMI is that
the long-term prognosis of these patients remains
unsatisfactory, and mortality one year after the disaster
equals or even exceeds that of STEMI [4].

Of great scientific interest are studies that develop
the concept of predicting the nature of coronary
artery disease using clinical and various non-invasive
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instrumental parameters, which allows using simple
and affordable research methods to stratify patients
for invasive treatment [5]. In addition, the development
of myocardial dysfunction on the background of acute
ischemia leads to acute remodeling and potential
electrical instability of the myocardium.

The aim of the study — to establish features
of cardiac arrhythmias in patients with myocardial
infarction without ST-segment elevation depending on
the degree of coronary artery lesions.

MATERIALS AND METHODS

We conducted a comprehensive study of 156
patients with acute myocardial infarction without ST-
segment elevation (NSTEMI) aged 38 to 80 (mean
62.0 £ 0.71, median — 62 and interquartile range — 55
and 70) years, who are urgent demonstrations were
hospitalized in the Municipal Non-Profit Enterprise
"Vinnytsia Regional Clinical Medical and Diagnostic
Center for Cardiovascular Pathology".

The criteria for including patients in the study were:

1. Verified NSTEMI, first diagnosed,;

2. age up to 80 years;

3. the absence of contraindications to percutaneous
coronary interventions and the use of the main groups
of pharmacological agents included in the basic therapy
of NSTEMI;

4. informed consent of the patient to participate in
the study.

The criteria for exclusion from the study were:

1. STEMI, transferred in the past and recurrent
acute myocardial infarction;

2. age of patients 80 years and older;

3. the presence of sinoatrial or atrioventricular block
[I-11l degree, implanted or the need for implantation of
an artificial pacemaker;

4. chronic heart failure NYHA-III, IV before the
incident of acute myocardial infarction;

5. diseases of the respiratory system, kidneys and
liver, which were accompanied by signs of pulmonary,
renal and hepatic failure; anemic conditions with a
hemoglobin level below 110 g / L;

6. the presence of rheumatic and congenital
heart defects, idiopathic and inflammatory myocardial
lesions;

7. malignancies, severe neuropsychiatric disorders,
alcohol abuse;

8. the presence of contraindications to percutaneous
coronary interventions and the use of the main groups
of pharmacological agents included in the basic therapy
NSTEMI;

9. reluctance and refusal of the patient to participate
in the study.

All patients were examined according to the
NSTEMI protocol [6] and daily Holter ECG monitoring
was performed for 3-5 days after hospitalization.
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RESULTS AND DISCUSSION

To assess the severity of damage to individual
main arteries, we calculated the conditional score
of coronary artery lesion (CA), where 0 points - the
absence of any atherosclerotic plaques in the CA
(intact artery), 1 point - the presence of atherosclerotic
stenosis up to 50 %, 2 points - from 50 % to 90
% of the lumen of CA and 3 points - CA occlusion
(atherosclerotic stenosis > 90 %) [7]. In addition, the
total conditional CA lesion score was additionally
calculated as the sum of the right coronary artery
(RCA), left anterior descending artery (LAD), and
left circumflex artery (LCx) lesions. According to
the obtained data, it was observed that the mean
conditional score of RCAwas 0.74 + 0.08, LAD - 2.03
+ 0.10 and LCx - 0.89 + 0.09, respectively. The total
conditional CA lesion score was 3.66 = 0.17 [7].

It was observed that in the group of patients with
NSTEMI and existing hemodynamically significant
stenosis (HSS) CA, compared with the group
without HSS CA, significantly longer total episodes
of supraventricular tachycardia / atrial fibrillation
(SVT / AF) were recorded during the day, against
50=90 0.03), an increase in the total number of
paired / group ventricular extrasystoles (VE) (24 vs.
16, p=0.006) and the total duration of ventricular
tachycardia (VT) episodes per day (103 vs. 51 s,
p=0.02). In addition, with a tendency to increase
the number of cases with registered episodes of
silent myocardial ischemia (SMI) (19.4 % vs. 4.5 %,
p=0.08) in the presence of HSS CA, compared with
their absence, determined a significant increase the
number of SMI episodes per day (4 vs. 2, p=0.04)
and their total duration (28 vs. 10 min, p=0.01) and
the decrease in heart rate (HR) in SMI episodes (114
vs. 125, p=0.03) (Table 1).

The results of the following analysis, which
assessed changes in the parameters of ECG
monitoring by Holter depending on the value of
the total score of the CA lesion (< and> 3 points)
showed that in the group with milder (total score
of CA <3 points), compared with more severe
anatomical lesions CA (total score of CA> 3 points),
there was a significant decrease in heart rate at
night (58 vs. 64, p=0.02) with a higher circadian
index (CI) (1.52 vs. 1.41, p=0.04), significantly
higher daily number of registered supraventricular
extrasystoles (SE) (840 vs. 646, p=0.04) and,
accordingly, their number per 1 hour of study (27
vs. 35, p=0.04) (Table 2).

It was noteworthy that in the group with more
severe anatomical lesions of the CA, compared with
milder, recorded a significantly higher frequency
of cases with a daily VE level > 30 episodes (67.8
% vs. 49.5 %, p=0.03), significantly higher total
number of VE per day (2752 vs. 1802, p=0.007) and,
accordingly, their number for 1 hour of study (115 vs.
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Table. 1. Features of cardiac arrhythmias in NSTEMI patients depending on the presence of hemodynamically significant

CA stenoses
Holter ECG indicators (n=156) HSS CAis absent (n=22) AV&I|?:L€13H4§)S CA P

Total duration of SVT / AF episodes per day, s 50 (18; 140) 90 (42; 400) 0,03
Total number of paired / group VE per day 16 (8; 32) 24 (18; 48) 0,006
The total duration of episodes of VT per day, s 51 (26; 79) 103 (83; 122) 0,02
The average number of SMI episodes per day 2(1;3) 4(2;4) 0,04
Total duration of SMI episodes per day, min 10 (6; 14) 28 (10; 32) 0,01
Average heart rate in SMI episodes, per min 125 (110; 136) 114 (102; 128) 0,03

Notes. Comparison of percentages between groups was performed according to the criterion X2, absolute values - according to Mann-Whitney U test.

Table. 2. Peculiarities of daily heart rate regulation, structure of heart rhythm disorders and ventricular repolarization status
in NSTEMI patients depending on the severity of anatomical lesions of the CA

Holter ECG indicators (n=156) Total S(f](ir;?():A <3 Total s((r:]c;rseg():A >3 P
Heart rate night, per min 58 (52; 65) 64 (55; 69) 0,02
Cl 1,52 (1,34; 1,65) 1,41 (1,30; 1,55) 0,04
Total amount of SE per day 840 (292; 3199) 646 (268; 1810) 0,04
Average amount of SE per 1 hour 35 (12; 133) 27 (11; 75) 0,04
VE > 30 per day, number of patients (%) 48 (49,5 %) 40 (67,8 %) 0,03
Total number of VE per day 1802 (34; 3598) 2752 (97; 5442) 0,007
The average number of VE for 1 hour 75 (2; 151) 115 (4; 226) 0,007
The average number of VE for 1 hour> 10, 32 (33,0 %) 29 (49,2 %) 0,04
number of patients (%)
Average number of VE for 1 hour> 100, num- 23 (23,7 %) 24 (40,7 %) 0,03
ber of patients (%)
Pair / group VE, number of patients (%) 23 (23,7 %) 30 (50,8 %) 0,0005
Polytopic VE, number of patients (%) 11 (11,3 %) 19 (32,2 %) 0,001
Early VE (R on T), number of patients (%) 17 (17,5 %) 21 (35,6 %) 0,01
Episodes of VT per day, number of patients (%) 7 (7,2 %) 12 (20,3 %) 0,02
The total duration of episodes of VT per day, s 62 (58; 83) 102 (82; 126) 0,04
SMI episodes per day, 12 (12,4 %) 15 (25,4 %) 0,04
number of patients (%)
Total duration of SMI episodes per day, min 9 (8; 16) 18 (12; 24) 0,03

Notes. Comparison of percentages between groups was performed according to the criterion x2, absolute values - according to Mann-Whitney U test.

75, p=0.007), increasing the frequency of cases with
VE level>10>49.2 % vs. 33.0 %, p=0.04) and VE > 100
for 1 h of the study (40.7 % vs. 23.7 %, p=0.03), higher
frequency of registration of cases of paired / group VE
(50.8 %) against 23.7 %, p=0.0005), polytopic VE (32.2
% vs. 11.3 %, p=0.001), early (Ron T) VE (35.6 % vs.
17.5 %, p=0.01), unstable episodes of VT (20.3 % vs.
7.2 %, p=0.02) and their total daily duration (102 vs.
62 s, p=0.04).

In addition, in patients with more severe anatomical
lesions of the CA observed a significant increase in the
frequency of registration of episodes of SMI during the
day (25.4 % vs. 12.4 %, p=0.04) and their total duration
(18 vs. 9 min, p=0,03).

Thus, the results of the study showed that in
patients with NSTEMI there is some association
between the severity of anatomical lesions of the CA,
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as determined by CVG, and the increased incidence of
various severe and prognostic ventricular arrhythmias
detected by Holter ECG. Also, in the group with HSS
CA, compared to its absence, there was a significant
increase in the duration of asymptomatic episodes of
SVT / AF per day (p=0.03).

We have established a connection between the
degree of CA stenosis and the occurrence of ventricular
tachyarrhythmias. Previous studies have been
performed in various categories of patients to assess
the prognostic impact of Ml with or without ST-segment
elevation in patients with ventricular tachyarrhythmias
and sudden cardiac arrest on admission. In high-risk
patients with ventricular tachyarrhythmias, non-Ml had
a higher mortality rate than MI, respectively, NSTEMI
than STEMI, along with MI associated with VT =48
hours [8].
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We found an association between an increase
in the frequency and duration of episodes of SMI
with an increase in the degree of CA damage. SMI
is increasingly recognized as part of the spectrum of
coronary heart disease. The spectrum of SMI varies
from asymptomatic coronary heart disease to critical
disease requiring intensive care. SMI is an important
public health problem and its early detection can pre-
vent many episodes of sudden cardiac death each
year. Episodes of asymptomatic ischemia occur in
approximately 25-50 % of patients with coronary heart
disease (CHD) and may exceed symptomatic episodes
by more than 20:1 [9].
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CONCLUSIONS

1. The increase in the total score of coronary
artery lesion is positively correlated with the likelihood
of manifestations of electrical instability of the
myocardium, in particular with high-grade ventricular
arrhythmias (Lown IV-V) and paroxysmal ventricular
tachycardia.

2. With severe damage to the coronary arteries
increases the likelihood of painless myocardial
ischemia according to Holter ECG.

3. By determining the total score of coronary
artery disease, it is possible to stratify the adverse
course of NSTEMI, in particular, the occurrence of fatal
ventricular arrhythmias in the early period.
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