Scientific Journal «ScienceRise: Medical Science» Ne3(42)2021

UDC 616.12-005.4:616.132.2-004.6]--073.7
DOI: 10.15587/2519-4798.2021.232642

RESULTS OF HOLTER MONITORING IN PATIENTS WITH CORONARY HEART
DISEASE DEPENDING ON THE SEVERITY OF ATHEROSCLEROTIC LESIONS
OF THE CORONARY ARTERIES

Tetiana Pylova

The aim — to conduct a comparative analysis of the presence, frequency and duration of episodes of myocardial ische-
mia and arrhythmias based on the results of Holter monitoring in patients with coronary heart disease depending on
the condition of the coronary arteries.

Materials and methods. We examined 53 patients (group I) with stable coronary heart disease (CHD) and slightly altered
coronary arteries (INOCA), who were hospitalized in the period from October 2018 to February 2021 at the “City Clini-
cal Hospital No. 8" of Kharkiv City Council. Group Il included 52 patients with a diagnosis of stable coronary heart dis-
ease, and according to coronary angiography (CAG) had stenosis of coronary arteries (CA) more than 50 %.

Results. According to the results of comparative analysis, it was found that in group | there were signs of myocardial
ischemia — depression of the ST segment in 62.3 % (n=33) and elevation of the ST segment in 11.3 % (n=6), compared
with group Il — 73 % (n=38) and 5.66 % (n=3), respectively. Ventricular arrhythmias (VA) have been reported in
52 patients of group I, and in 44 patients of group Il. VA 4 and 5 type according to Laun, was significantly higher in
group Il compared with group | (p=0.0324). The occurrence of ventricular tachycardia was recorded in 5.7 % (n=3) of
patients in group | and 9.3 % (n=5) patients of group Il (p=0.347). In group Il, there was a tendency to more episodes
of ischemia compared with group | (p=0.072). The duration of ischemia was significantly longer in group I, compared
with group 11 (p=0.042).

Conclusions. The results of the study did not show significant differences in the development of the number of episodes
of myocardial ischemia according to Holter monitoring depending on the condition of the coronary arteries. The dura-
tion of episodes of ischemia in patients with INOCA is significantly longer than in patients with obstructive atheroscle-
rosis. In patients with coronary heart disease with obstructive coronary arteries, ventricular arrhythmia was statistical-
ly significantly more severe according to Lown
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1. Introduction

Tests with dosed exercise are the gold standard
for detecting coronary heart disease [1]. However, a
number of patients are unable to perform the required
level of exercise to confirm the diagnosis of coronary
heart disease, which complicates the diagnosis of myo-
cardial ischemia. Although the severity level of ischemia
detected in non-invasive stress tests is prognostic in pa-
tients with stable coronary heart disease. It is important
to understand that a normal stress test does not rule out
vasomotor dysfunction as a cause of angina in patients
with minor lesion of the coronary arteries (INOCA) [2].
Therefore, the sensitivity of this test in such patients is
also lower, compared with daily electrocardiogram
(ECG) monitoring. Holter electrocardiogram monitoring
is a simple, but at the same time very informative non-
invasive method of diagnosing coronary heart disease
and arrhythmias in patients with cardiovascular patholo-
gy, which provides ECG recording in normal daily ac-

tivity of the patient [3, 4]. Therefore, it is especially im-
portant to conduct Holter monitoring in patients with
INOCA [5]. Unfortunately, there is insufficient infor-
mation in the modern literature on the results of Holter
monitoring in patients with no obstructive coronary arter-
ies disease (CAD) [6].

The aim of the work is to conduct a comparative
analysis of the presence, frequency and duration of epi-
sodes of ischemia and arrhythmias according to the results
of Holter monitoring in patients with coronary heart dis-
ease depending on the condition of the coronary arteries.

2. Materials and methods

1060 angiographies of patients with a diagnosis of
stable coronary heart disease who were hospitalized in
the period from October 2018 to February 2021 to the
“City Clinical Hospital No. 8” of the Kharkiv City Coun-
cil were analyzed. The criteria for the diagnosis of IN-
OCA present in n=53 (5 %) of patients who were includ-
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ed for further study and formed group I. Group Il con-
sisted of n=52 patients diagnosed with coronary heart
disease, who were hospitalized from June to December
2020, and according to CAG had stenosis of more than
50 %. CHD was diagnosed on the basis of classic clinical
manifestations of angina [6], reliable data of myocardial
ischemia according to Holter ECG monitoring in the
form of depression/elevation of ST segment (horizontal
or descending decrease of ST segment by 0.1 mV at the
point, segment elevation ST at 0.1 mV with a duration of
80 ms from point J), as well as the presence of a history
of verified myocardial infarction [7, 8].

The work was approved by the Bioethics Commit-
tee of Kharkiv Medical Academy of Post-graduate Edu-
cation (Report No. 1 of 11" February 2021) in accord-
ance with the Code of Ethics of the World Medical As-

sociation (Helsinki Declaration). All patients included in
study provided written inform consent.

Exclusion criteria: severe comorbidities (valve de-
fects, cancer, chronic kidney disease (CKD) above stage
Il, severe type 2 diabetes mellitus (DM2), etc.), acute
coronary syndrome. Clinical and anamnestic characteris-
tics of patients are shown in Table 1.

All patients underwent general clinical and in-
strumental research methods in accordance with the
standards for the diagnosis of coronary heart disease [9].

CAG was performed mainly by right transradial
access, by the method of selective catheterization on the
TOSHIBA INFX-8000C (Japan) with software, accord-
ing to the generally accepted method. The presence of
hemodynamically significant stenosis was assessed ac-
cording to the AHA classification [10].

Table 1
Clinical and anamnestic characteristics of the examined groups of patients
Parameters Group I (n=53) Group II (n=52) P
Age, years (M£c) 56.83+9.72 60.12+9.94 0.1151
Women, n (%) 35/66.0 17/32.7 0.0006
Men, n (%) 18/34.0 35/67.3 0.0006
Avrterial hypertension in anamnesis, n (%) 38/71.7 42/80.8 0.2752
Diabetes Mellitus, n (%) 8/15.1 16/30.8 0.0930
Hyperlipidemia’, n (%) 31/58.5 20/38.5 0.0401
Smoking, n (%) 12/22.6 15/28.8 0.4670
Heredity?, n (%) 3/5.7 5/9.6 0.3471
MI in anamnesis, n (%) 16/30.2 31/59.9 0.0002
CKD in anamnesis®, n (%) 2/3.8 0 0.2524
Stroke, TIA*, n (%) 3/5.7 5/9.6 0.3471
BMI kg/m® (M=c) 28.26+4.00 27.81+3.38 0.6795

Note: *Hyperlipidemia: CHD>5.2 mmol / L, and / or LDL cholesterol>3 mmol/L, and/or TG>1.7 mmol/L. “Heredity: family history
of premature cardiovascular disease (men — under 55 years; women — under 60 years). *CKD in the anamnesis: CKD of the
111 — 1V stages (decrease in GFR respectively 3059 ml / (min+1.73 m?) and 15-29 ml / (min*1.73 m?). *TIA — transient ischemic at-

tacks, °BMI — body mass index

Holter ECG monitoring was performed using a
device model 3225 “DIAKARD” (JSC “Solveig”,
Ukraine). Analysis of ST segment deviations relative to
isoline and arrhythmias was performed automatically
according to generally accepted criteria. Holter ECG
monitoring was used to assess the presence and number
of ischemia episodes, the occurrence of arrhythmias, and
the number and duration of ischemia.

Classification of premature ventricular contrac-
tions (PVCs) according to Lown-Wolf

— 1 — up to 30 extrasystoles for any hour of moni-
toring;

— 1l — more than 30 extrasystoles for any hour of
monitoring;

— 11 — polymorphic extrasystoles;

— IVa — paired extrasystoles;

—1Vb — group extrasystoles, triplets and more,
ventricular tachycardia (VT);

—V — early ventricular extrasystoles type Ron T.

Statistical data processing was performed using
Statistica 8.0 (StatSoft Inc, USA) and Excel 2003. With
normal distribution, quantitative characteristics were
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presented as mean and standard deviation (M+c). Stu-
dent's test was used to compare the average of the two
samples. Intergroup differences in qualitative signs
were assessed using Pearson's y2 test. For all types of
analysis, the differences were statistically significant at
p <0.05.

3. Results

According to the comparative results of analysis
Holter ECG monitoring (Table 2) it was found that in the
group with slightly altered coronary arteries (group 1)
revealed signs of myocardial ischemia in the form of ST-
segment depression in 62.3 % (n=33) and elevation of
the ST-11.3 % segment (n=6), compared with the group
with stenotic atherosclerosis (group 1) — 73 % (n=38)
and 5.66 % (n=3). In group Il there was a tendency to
more frequent episodes of myocardial ischemia com-
pared with group | (p=0.072). The duration of ischemia
was significantly longer in group |, compared with group
Il (p=0.042). Atrial fibrillation was registered in patients
of group | in 7 % of cases (n=4), compared with patients
in group Il — 12 % (n=7).
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Table 2
Holter ECG results depending on the CA damage
Parameters Group I (n=53) Group I (n=52) p

Positive stress test 19/35.8 30/57.7 0.0249
Average HB' per minute 69.88(10.33) 71.96(8.25) 0.368
Circadian index, (M+o) 1.29+0.1 1.38+0.8 0.115
SVT?, (n, %) 15(27.8) 12(23) 0.4670
SVE? 169.3[0-2479] 606.5[0-10294] 0.742
SVE, (n, %) 29(54.7) 24(46) 0.672
Up to 500, (n, %) 24(41.37) 16(30.8) 0.091
500-1000, (n, %) 2(3.77) 3(5.76) 0.315
More 1000, (n, %) 3(5.66) 5(9.6) 0.347
PVCs’ 642[0-19361] 429 [0-8984] 0.231
Up to 500, (n, %) 30(56 %) 25(53.8) 0.118
500-1000, (n, %) 14(26.4 %) 14(26.9 %) 0.413
More 1000, (n, %) 4(7.5 %) 6(15.4 %) 0.347
Type according to Lown

1, (n, %) 29(54.7) 25(38.4) 0.320
2, (n, %) 6(11.3) 22(42.3) 0.062
3, (n, %) 3(5.66) 4(7.69) 0.322
4a, (n, %) 0 3(5.8) 0.413
4b, (n, %) 3(5.66) 6(11.5) 0.347
5, (n, %) 0 3(5.8) 0.2524
Together 4&5 type 3(5.66) 12(23.07) 0.0324
Ventricular tachycardia 3(5.66) 5(5.76) 0.347
Atrial fibrillation 4(6.9) 7(12.06) 0.427
Elevation ST 6(11.3) 3(5.76) 0.312
Depression ST 33(62.26) 38(73) 0.420
Negative T 25(46.3) 28(53.8) 0.115
Left and right bundle branch block 10(18.9) 8(15.3) 0.241
Duration of episodes of ischemia min/day 20.21£1.73 3.04+0.12 0.042
Number of episodes of myocardial ischemia per day 2.6 4.7 0.072

Note:'HB — heart beats, >SVT — supraventricular tachycardia, >SVE — supraventricular extrasystole, *PVCs — premature ventricular

contractions.

Supraventricular extrasystolic (SVE) arrhythmia
was detected in 29 (54.7 %) patients with altered CA
(group 1), and in 24 (46 %) patients with obstructive
CAD. Supraventricular tachycardia (SVT) was reported
in 27.8 % (15) of patients in group I, compared with
23 % (12) of patients in group I1. In a comparative analy-

Group 1

= 500-1000

>more 1000

sis of the number of obtained ventricular extrasystoles,
no statistically significant differences between groups
were found, in group | PV/Cs was registered in 48 (92.3 %)
patients of group |, in 44 (86.5 %) patients of group Il
(p=0.231) The Fig. 1 illustrates the distribution of pa-
tients according to the number of PVCs episodes per day.

Group II

:500-1000

N more 1000

Fig. 1. Number of PVCs episodes per day
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Analyzing the structure of PVCs, it was found that
the number of patients with ventricular arrhythmia type 4
and 5 according to Lown was significantly higher in

group Il compared with group | (p=0.0324) (Fig. 2). The
presence of ventricular tachycardia was recorded in
3 patients of group | and 5 patients of group I1.

6
NN & 0o 3 NN 0o i3
Type 3 Type 4a Type 4b Type 5
2 GroupI  GroupII

Fig. 2. Distribution of patients depending on the type of PVCs by Lown and the condition of the CA

4. Discussion

It is known that the basis of arrhythmia in coronary
heart disease is heterogeneity of the myocardium, in the
presence of a healthy myocardium, as well as ischemic
and/or fibrous areas of the myocardium. A review by P.
Harris and other authors showed that there is a direct rela-
tionship between the degree of lesion of the CA and the
occurrence of ventricular arrhythmias [11, 12]. According to
the analysis, arrhythmia was found in most patients with
stenotic atherosclerosis (86.5 %) and in patients with IN-
OCA (92.3 %). However, after analyzing the structure of
arrhythmias, we found that high-grade PVCs (type 4 and
above) according to Lown, which are threatening and con-
sidered a predictor of sudden death, were more common in
patients with coronary heart disease and obstructive athero-
sclerosis (23.07 %), compared with INOCA (5.6 %). These
results are consistent with the literature data, with previous
reports of similar indicators of PVCs as a consequence of
myocardial ischemia in patients with INOCA and patients
with obstructive atherosclerosis [13, 14]. The proportion of
patients who experienced atrial fibrillation, left and right
bundle branch block did not differ statistically in both
groups [15]. In the INOCA group, the duration of episodes
of myocardial ischemia was significantly longer compared
with patients with stenotic atherosclerosis, which may be
associated with a heterogeneous mechanism of occurrence:
microvascular and vasospastic ischemia, as confirmed by
conducted studies of other authors [16, 17].

Study limitations. Restrictions due to the in-
volvement of small sample of patients.

Prospects for future research. It would be inter-
esting to examine the data from the results of Holter
monitoring and to establish key markers of discrepancy
in the development of coronary heart disease in a larger
cohort of patients, which will provide reliable data. It is
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important to evaluate the effect of therapy on the dura-
tion of ischemia in patients with non-obstructive CAD.

5. Conclusions

1. There were no significant differences in group |
in the development of myocardial episodes of ischemia
compared with patients in group Il according to Holter
monitoring depending on the lesion of the coronary arter-
ies (p=0.420).

2. Despite the fact that there is a tendency to re-
duction of myocardial episodes of ischemia per day in
patients in group I than in group II. In the group I in pa-
tient with non-obstructive CAD the duration of ischemia
is significantly longer than in the group Il in patients
with obstructive atherosclerosis (p=0.042).

3. Cardiac arrhythmias according to the results of
Holter monitoring were observed in both groups in pa-
tients with coronary heart disease with stenotic athero-
sclerosis and in patients with INOCA, but their structure
was slightly different. According to Lown ventricular
arrhythmia was statistically significantly more severe in
patient with obstructive CAD (group 1) compared with
patient with non-obstructive CAD group | (p=0.0324)
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