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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.

© V. |. Maslovskyi, 2021.

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;
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2. Age of patients 80 years and older;

3. The presence of sinoatrial or atrioventricular
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. Malighancies, 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 o) — 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: 15— relatively low,
which corresponded to the value of the indicator in
the sample <Mediana and 2" — relatively high —
>Mediana. It was found thatin 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
(LCXx) 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 CAlesion 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 Ml, in the general
group of NSTEMI patients examined, ranged from
13.2to 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. Asignificant
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 M,
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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Table — Spearman’s rank correlation of MIDAS-35 score components in IMbelST patients
with different clinical, instrumental and biochemical parameters

MIDAS-35 subscale scores | SpearmanR | P-value

1. Physical activity

The presence of frequent VE on the 1st day of Ml (yes — 1, no — 0) 0.20 0.009

The presence of paroxysms of VT on the 1st day of Ml (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 Ml (yes — 1, no — 0) 0.21 0.007

The presence of paroxysms of VT on the 1st day of Ml (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 Ml (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 Ml (yes — 1, no — 0) 0.29 0.0001

The presence of paroxysms of VT on the 1st day of Ml (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 Ml (yes — 1, no — 0) | 0.28 | 0.0002
7. Side effects

No correlations were found

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
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B. 0. MacnoBcbKuii

BIHHULIbKUA HALIIOHASIbHWV MEAVYHWA YHIBEPCUTET IMEHI M. 1. IMPOIOBA

OIIIHKA ITOKA3HHUKIB AKOCTI XKUTTA Y ITALIIEHTIB 3 NSTEMI 3AJ/IE2XKHO
BIJI INTASMOBOTI'O PIBHSA ST2, XAPAKTEPY YPAJKEHHSI KOPOHAPHUX APTEPIN
TA THIINX K/ITHIYHUX XAPAKTEPUCTHUK

Pestove
Bcmyn. MNMowupeHicms iHghapkmy miokapoa i (io20 nposioHa posib y cmpykmypi 3a2asibHOi ma cepyeso-CyouH-
HOI cMepMHOCMI CroHyKaomb 00 MOWYKy MpeouKmopis HeCnpusim/iuso20 rnepebiay 3axsoproBaHHs i Mowyky
onmumasibHUX 3aco6is 07151 MPohi/IakKmMuKU Hecripusim/iusux rnoodili ma rnokpaweHHs SKocmi xumms yjiei kameaopir

nayieHmis.

Mema 0ocnidxeHHs1 — oyiHUMU rokKasHUKU sikocmi xumms y nayieHmis 3 NSTEMI 3an1exHo 8i0 xapakmepy
aHamoMIYHO20 YpaXkeHHs1 KOpOHapHUX apmepil, pisHs1 ST2 y nnasmi ma iHWUX KIHIYHUX Xapakmepucmuk.
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Memoou docnidxeHHs1. Y docnioxeHHi 835/1U yyacmb 200 nayieHmis 3 NSTEMI sikom 8i0 38 do 80 pokis.
Yeix ix o6cmexxeHo 8i0rnosioHoO A0 0ilo4020 MPOMOKO1Y /liKyBaHHS NayieHMIs i3 20cmpumM iHghapKmom Miokapoa be3
enesayii ceameHma ST, BU3Ha4YeHO na1amosuli piseHb ST2 ma npPosedeHo OYIHKY SIKOCMI KUmmsi 3a onumysaqyem
MIDAS-35.

Pe3ysibmamu Ui 062080peHHs1. 3a 00NOMO20K0 KOPe/AyiliHo20 paH20B020 aHaslisy CripMeHa BCmaHoB/1eHO,
w0 piseHb pisudHoi akmusHocmi (nepwoi cybwkaiu MIDAS-35) xsopux Ha NSTEMI nposissise npsmy Kopessyito
3 HasABHICMIO Yacmux W/1yHOYKOBUX €KCMPAacucmos/1 ma napokKcu3Mis W/1yHOYKOBOI maxikapoil, 3apeecmposaHux
nid yac EKI-moHimopuHay Ha 1-0 0eHb NSTEMI, mspkkiCmio aHamoMiHHO20 ypaxeHHS KOpOHapHUX apmepil, Bu-
3HayeHUx 3a 0aHUMU KopoHapoepagii ma pisHem ST2 y nniasmi, BcmaHos/ieHUM Ha 1-U 0eHb 2ocriimasizayii. 1o-

0i6HI 3aKOHOMIPHOCMI BUSBU/IU B cybwKanax 2, 4, 5. Cybwkasia 6 susisu/ia Kopessayiro uwe 3 HasiBHIicmo yacmor

wiyHoukosoi maxikapoil. Cybwkasu 3 i 7 He BUSBU/IU KOPeAYil 3 00CIOXyBaHUMU rapamempamu.

BucHosKu. BcmaHos/ieHo, wWo niosuwyeHuli piseHb ST2, 2eMOOUHaMIYHO 3HaYyW|i ypaxeHHs1 KOPOHapHUX
apmepili ma HasisHicmb 20cmpux apummili y paHHiti nepiod NSTEMI cymmeso 8r/iusaroms Ha nokasHUKU sskocmi
XXummsi, BU3Ha4eHi 3a wkasoro MIDAS-35. Brisius Ha rpoyecu peMode/iroBaHHs ma cmpameais paHHb020 iHBasus-
HO20 J1iKyBaHHSs1 y nayieHmis 3 NSTEMI He misibku 3HU35IMb IMOBIPHICMb PO3BUMKY YCK/1a0HEHb, ase U nokpawams
SKICMb XXUMMs1 yiei kamez2opii nayieHmis.

KNHOYOBI CNNOBA: NSTEMI; sikicTb XXUTTA; ST2; KOPOHapHi apTepii.
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