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EVALUATION OF QUALITY OF LIFE INDICATORS IN NSTEMI PATIENTS 
DEPENDING ON PLASMA LEVEL ST2, NATURE OF CORONARY ARTERIES 
LESION AND OTHER CLINICAL CHARACTERISTICS

Introduction. The prevalence of myocardial infarction and its leading role in the structure of overall and 
cardiovascular mortality encourages the search for predictors of adverse disease and the search for optimal means 
to prevent adverse events and improve the quality of life of this category of patients.

The aim of the study – to evaluate quality of life in NSTEMI patients based on plasma ST2 levels, the nature 
of coronary artery disease, and other clinical characteristics.

Research Methods. The study involved 200 patients with NSTEMI aged 38 to 80 years. All patients were 
examined according to the current treatment protocol for patients with acute myocardial infarction without ST segment 
elevation, plasma ST2 levels were determined and quality of life was assessed using the MIDAS-35 questionnaire.

Results and Discussion. Spearman's rank correlation showed that the level of physical activity (the first 
subscale of MIDAS-35) of patients with NSTEMI is directly correlated with the presence of frequent ventricular extra-
systoles and paroxysms of ventricular tachycardia recorded during ECG monitoring on day 1 of NSTEMI, the seve-
rity of coronary artery lesions and plasma ST2 levels determined on the 1st day of hospitalization. Similar patterns 
are found in subscales 2, 4, 5. Subscale 6 revealed the presence of a correlation only with the presence of frequent 
ventricular tachycardia. Subscales 3 and 7 did not show correlations with the studied parameters.

Conclusions. Elevated ST2 levels, hemodynamically significant coronary artery lesions and the presence of 
acute arrhythmias in the early period of NSTEMI have been found to significantly affect quality of life as determined 
by the MIDAS-35 questionnaire. The impact on remodeling processes and the strategy of early invasive treatment 
in patients with NSTEMI will not only reduce the likelihood of complications, but also improve the quality of life of 
this category of patients.
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INTRODUCTION. The prevalence of myocardial 
infarction and the risk of adverse and fatal events 
in the early period lead to the search for a variety 
of non-invasive biomarkers, which have the ability 
to predict the course of the disease. One of the 
factors that has been actively studied recently is 
the growth stimulating factor expressed by the 2 
(ST2) gene [1]. ST2 is a member of the family of 
interleukin-1 (IL-1) receptors with isoforms associa-
ted with membrane ST2 (ST2L) and soluble (sST2) 
forms. IL-33/ST2L signaling protects the myo-
cardium from hypertrophy and fibrosis of the heart 
after pressure overload [2, 3]. Soluble ST2 acts as 
a bait receptor for IL-33 and prevents IL-33/ST2L 
interactions and subsequent cardioprotective cas-
cade events.

The aim of the study – to evaluate quality of life 
in NSTEMI patients based on plasma ST2 levels, 
the nature of coronary artery disease, and other 
clinical characteristics.

RESEARCH METHODS. we conducted a 
comprehensive study of 200 patients with acute 
myocardial infarction without ST-segment elevation 
(NSTEMI) aged 38–80 (mean (62.0±0.71), me-
dian – 62 and interquartile range – 55 and 70) years, 
who were hospitalized in the Municipal Non-Profit 
Enterprise “Vinnytsia Regional Clinical Medical and 
Diagnostic Center for Cardiovascular Pathology” 
with urgent indications.

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 percu-

taneous 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; 

ОРИГІНАЛЬНІ ДОСЛІДЖЕННЯ



О
Р

И
ГІ

Н
А

Л
Ь

Н
І 

Д
О

С
Л

ІД
Ж

Е
Н

Н
Я

66 ISSN 2410-681X. Медична та клінічна хімія. 2021. Т. 23. № 4

2. Age of patients 80 years and older; 
3. The presence of sinoatrial or atrioventricular 

block degree ii-iii, 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 myocar-
dial lesions; 

7. Malignancies, severe neuropsychiatric 
disorders, alcohol abuse; 

8. The presence of contraindications to percu-
taneous 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 par-
ticipate in the study.

all patients were examined according to the 
NSTEMI protocol [4]. Determining of the plasma 
ST2 levels was performed by enzyme-linked im-
munosorbent assay in all patients on the first day 
of hospitalization before hospital coronary angiog-
raphy [5]. Assessment of quality of life was per-
formed on day 5–7 of the patient's stay in the clinic 
using the MIDAS-35 questionnaire [6].

RESULTS AND DISCUSSION. The method of 
variation statistics determined that in the examined 
sample of NSTEMI patients (n=200) the average 
ST2 level was 49.60 ng/ml at the minimum and 
maximum values of 10.88 and 233.94 ng/ml, 
respectively, and the standard deviation of the mean 
value σ) – 44.85. The median was 35.49 and the 
interquartile range (upper and lower 75 percent) 
was 24.23 and 55.60 ng/ml, respectively. Thus, the 
obtained data showed that in 75 % of the examined 
NSTEMI patients the level of ST2 in plasma ranged 
from 24.23 to 55.60 ng/ml.

   Using the median of the indicators determined 
for the total sample of patients NSTEMI (n = 200), 
two levels of ST2 were identified: 1st – relatively low, 
which corresponded to the value of the indicator in 
the sample <Mediana and 2nd – relatively high –  
≥Mediana. It was found that in NSTEMI patients the 
calculated and rounded median values for ST2 were 
36 ng/ml. The values of indicators as <36 were 
regarded as a relatively low level (BP) and ≥36 – as 
a relatively high level of indicators (RH).

To assess the severity of damage to individual 
main arteries, we calculated a conditional score of 
coronary arteries (CA), where 0 points – the ab-
sence of any a/plaques in the CA (intact artery), 
1 point – the presence of atherosclerotic stenosis 

up to 50 %, 2 points – from 50 to 90 % of the CA 
lumen 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) lesion scores. According to the obtained data, 
it was observed that the mean conditional score of 
RCA lesions was (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). It was 
noted that among the examined cohort of NSTEMI 
patients the most severe CA lesion was determined 
in the LAD, which was characterized by a significant 
increase in the incidence of registered hemody-
namically significant stenosis (HSS) (64.7 % vs. 
25.6 % for RCA and 31.4 % for LCx, p<0.0001 and 
p<0.0001, respectively) and a higher conditional 
CA lesion score (2.03 vs. 0.74 for RCA and 0.89 
points for LCx, p<0.0001 and p<0.0001, respectively).

Overall Quality of Life Assessment (QL) accor-
ding to the valid MIDAS-35 score © Oxford Univer-
sity Innovation Limited, 2002. All rights reserved [6], 
which was conducted on day 5–7 MI, in the gene ral 
group of NSTEMI patients examined, ranged from 
13.2 to 74.4 and averaged 38.6 (mathematical error 
of the average – 1.12), median – 37.9 and inter-
quartile variation – 24.4 and 48.6, respectively. 
Therefore, based on the variation statistics, it should 
be assumed that 50 % of NSTEMI patients in-
cluded in the study had a total QL score of MIDAS-35 
in the range of 24.4–48.6, while 25 % – <24.4 and 
another 25 % of patients – >48.6 points. A significant 
variation in QL levels in the examined patients is 
noteworthy.

we conducted a detailed analysis of the 
relationship of all components of the MIDAS-35 
score, with different clinical, instrumental and labo-
ratory parameters in the general group of patients 
with NSTEMI using Spearman’s rank correlation 
(Table).

It was found that the level of physical activity of 
NSTEMI patients showed a direct correlation with 
the presence of frequent ventricular extrasystoles 
(VE) (R=0.20, p=0.009) and paroxysms of vent-
ricular tachycardia (VT) (R=0.23, p=0.002), recor-
ded during ECG monitoring on the 1st day of MI, 
the severity of anatomical lesions of LCx, determined 
by coronary angiography (R=0.21, p=0.006) and 
the level of ST2 in plasma in ng/ml (R=0.21, 
p=0.006), determined on the 1st day of hospita-
lisation.

Similar patterns are found in subscales 2, 4, 5. 
Subscale 6 revealed the presence of a correlation 
only with the presence of frequent VT. Subscales 
3 and 7 did not show correlations with the studied 
parameters.
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Using Spearman’s rank correlation, we esta-
blished certain patterns between different clinical 
and instrumental parameters and quality of life 
indicators according to MIDAS-35. There are a 
number of studies that have also studied the quality 
of life in myocardial infarction, as well as the 
assessment of treatment regimens for heart attacks 
[8, 9]. However, we have for the first time assessed 
the correlations with both the structural and clinical 
features of the disease and with the new biomarker 
ST2, the effect of which on the course of myocardial 
infarction is currently being actively studied. In 
addition, our study as a subject of study considered 
the development of pathological processes in 
NSTEMI. Understanding these processes in the 

future will not only predict the course of NSTEMI, 
but also reduce the likelihood of complications in 
the early period and improve the quality of life of 
these patients.

CONCLUSIONS. 1. It was found that elevated 
ST2 levels, hemodynamically significant lesions of 
the coronary arteries and the presence of acute 
arrhythmias in the early period of NSTEMI signi-
ficantly affect the quality of life indicators determined 
by the MIDAS-35 score.

2. Impact on remodeling rates and early invasive 
treatment strategy in patients with NSTEMI will not 
only reduce the likelihood of complications, but also 
improve quality of life in this category of patients.

Table – Spearman’s rank correlation of MidaS-35 score components in iMbelSt patients 
with different clinical, instrumental and biochemical parameters

MIDAS-35 subscale scores Spearman R P-value
1. Physical activity

The presence of frequent VE on the 1st day of MI (yes – 1, no – 0) 0.20 0.009
The presence of paroxysms of VT on the 1st day of MI (yes – 1, no – 0) 0.23 0.002
The severity of LCx damage 0.21 0.006
ST2 level, ng/ml 0.21 0.005

2. Insecurity
The presence of frequent VE on the 1st day of MI (yes – 1, no – 0) 0.21 0.007
The presence of paroxysms of VT on the 1st day of MI (yes – 1, no – 0) 0.30 <0.0001
ST2 level, ng/ml 0.24 0.001

3. Emotional reaction
No correlations were found

4. Dependency
The presence of frequent VE on the 1st day of MI (yes – 1, no – 0) 0.27 0.0003
ST2 level, ng/ml 0.20 0.008

5. Diet
The presence of frequent VE on the 1st day of MI (yes – 1, no – 0) 0.29 0.0001
The presence of paroxysms of VT on the 1st day of MI (yes – 1, no – 0) 0.21 0.007
ST2 level, ng/ml 0.23 0.002

6. Concerns over medication
The presence of frequent VE on the 1st day of MI (yes – 1, no – 0) 0.28 0.0002

7. Side effects
No correlations were found
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В. Ю. Масловський 
ВІННИЦЬКИЙ НАЦІОНАЛЬНИЙ МЕДИЧНИЙ УНІВЕРСИТЕТ ІМЕНІ М. І. ПИРОГОВА 

ОЦІНКА ПОКАЗНИКІВ ЯКОСТІ ЖИТТЯ У ПАЦІЄНТІВ З NSTEMI ЗАЛЕЖНО  
ВІД ПЛАЗМОВОГО РІВНЯ ST2, ХАРАКТЕРУ УРАЖЕННЯ КОРОНАРНИХ АРТЕРІЙ 
ТА ІНШИХ КЛІНІЧНИХ ХАРАКТЕРИСТИК

Резюме
Вступ. Поширеність інфаркту міокарда і його провідна роль у структурі загальної та серцево-судин-

ної смертності спонукають до пошуку предикторів несприятливого перебігу захворювання і пошуку 
оптимальних засобів для профілактики несприятливих подій та покращення якості життя цієї категорії 
пацієнтів.

Мета дослідження – оцінити показники якості життя у пацієнтів з NSTEMI залежно від характеру 
анатомічного ураження коронарних артерій, рівня ST2 у плазмі та інших клінічних характеристик.
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Методи дослідження. У дослідженні взяли участь 200 пацієнтів з NSTEMI віком від 38 до 80 років. 
Усіх їх обстежено відповідно до діючого протоколу лікування пацієнтів із гострим інфарктом міокарда без 
елевації сегмента ST, визначено плазмовий рівень ST2 та проведено оцінку якості життя за опитувачем 
MIDAS-35.

Результати й обговорення. За допомогою кореляційного рангового аналізу Спірмена встановлено, 
що рівень фізичної активності (першої субшкали MIDAS-35) хворих на NSTEMI проявляє пряму кореляцію 
з наявністю частих шлуночкових екстрасистол та пароксизмів шлуночкової тахікардії, зареєстрованих 
під час ЕКГ-моніторингу на 1-й день NSTEMI, тяжкістю анатомічного ураження коронарних артерій, ви-
значених за даними коронарографії та рівнем ST2 у плазмі, встановленим на 1-й день госпіталізації. По-
дібні закономірності виявили в субшкалах 2, 4, 5. Субшкала 6 виявила кореляцію лише з наявністю частої 
шлуночкової тахікардії. Субшкали 3 і 7 не виявили кореляції з досліджуваними параметрами.

Висновки. Встановлено, що підвищений рівень ST2, гемодинамічно значущі ураження коронарних 
артерій та наявність гострих аритмій у ранній період NSTEMI суттєво впливають на показники якості 
життя, визначені за шкалою MIDAS-35. Вплив на процеси ремоделювання та стратегія раннього інвазив-
ного лікування у пацієнтів з NSTEMI не тільки знизять імовірність розвитку ускладнень, але й покращать 
якість життя цієї категорії пацієнтів.

КЛЮЧОВІ СЛОВА: nSteMi; якість життя; St2; коронарні артерії. 
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