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Abstract

Introduction. Despite significant advances in modern cardiology in improving the treatment
of patients with coronary heart disease, its clinical form called acute myocardial infarction is a
potentially fatal event and cause of death in the adult population. The immune system reacts to
acute myocardial infarction and the development of its complications. It is believed that immuno-
inflammatory reactions may be the root cause of arrhythmias. However, the mechanisms of these
reactions in the development of ventricular arrhythmias remain poorly understood. It seems
appropriate to study the state of the systemic inflammatory response in patients with acute
myocardial infarction with ventricular arrhythmias. It will allow to assess the role of inflammation
in the development of ventricular arrhythmias, as well as to determine the predictor value of the
markers of systemic inflammatory response in this group of patients.
Purpose. To analyze the levels of markers of systemic inflammatory response among patients with
acute myocardial infarction and permanent premature ventricular contractions.
Materials and methods. The study involved 351 patients with coronary artery disease (CHD): 185
patients with acute myocardial infarction with stable ST segment elevation and 91 ones with acute
myocardial infarction without ST segment elevation; the control group consisted of 75 patients with
angina pectoris. The sample of patients was carried out in the period from 2015 to February 2018.
In the study, the ST segment elevation myocardial infarction (STEMI) group included 96 (51.9%)
residents of the city and 89 (48.1%) ones of the village; the non-ST segment elevation myocardial
infarction (NSTEMI) group consisted of 42 (46.2%) residents of the city and 49 (53.8%) ones of the
village. The groups were comparable in the proportion of patients from the city and village. All the
surveyed persons were comparable in age, social status and sex (the ratio of men and women was
4to1).
The levels of the acute myocardial infarction biomarkers were determined at the first contact.
The blood was taken 24 hours after the onset of clinical manifestations of AMI to determine the
biomarkers of inflammation.
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The premature ventricular contractions (PVCs) were identified with the help of Holter ECG monitoring
that lasted for 24 hours. Identification of the PVCs was conducted in 5 days after STEMI. The PVCs of
the 1-2 gradations by B. Lown and heart rate turbulence were the criteria for inclusion in the study.
Results. The highest level of high-sensitivity C-reactive protein (hs-CRP) was in the group of STEMI
patients — 10.63 [9.20-13.44] mg/l and noticeably exceeded the level of this indicator in the group
of NSTEMI patients — 8.47 [7.05-10.61]1 mg/l (p<0.05). In comparison with the group of patients with
stable CHD, where the level of hs-CRP was 4.78 [3.60-6.45] mg/I, in the group of patients with STEMI,
its level was 2.3 times higher (p<0.05). The hs-CRP level in patients with STEMI with premature
ventricular contractions was 11.82 [9.86; 14.00] mg/I, and it was significantly higher than 9,67 [7.43;
12.00] mg/l in the group STEMI without PVCs (p<0.05). The hs-CRP had the largest area under the
ROC curve (AUC=0.695, 95% Cl 0.624-0.761) among the analyzed markers of immuno-inflammatory
response. At the cut-off point >10.05 mg/|, the sensitivity was 70.25% and specificity was 64.06%.
The relative risk of occurrence of PVCs in patients with STEMI for hs-CRP >10.05 mg/l was 1.646, 95%
Cl1.273-2.129.

Conclusions. The systemic inflammatory response behind the values of hs-CRP, tumor necrosis
factor-a, and interleukin-6 levels are more pronounced in patients with STEMI than in those with
NSTEMI. The relative risk of premature ventricular contractions increases by 1.646 times in patients
with acute myocardial infarction with the increase of the level of hs-CRP higher than 10.05 mg/I.
Keywords: acute myocardial infarction, acute myocardial infarction with stable ST segment
elevation, inflammation, coronary heart disease, premature ventricular contractions.

Peslome

BBepeHume. HecMoTpA Ha 3HauMTeNbHble JOCTUMEHNA COBPEMEHHON KapANONornM B COBEpPLLEH-
CTBOBaHMU JIeYEHUs MALUEHTOB C MLeMMYecKoln 6onesHbio cepaua, ee KvHuYeckaa ¢popma —
OCTPbI UHGAPKT MOKapaa — ABAAETCA NOTEHUMANbHO daTanbHbIM COObITUEM 1 MPUYUHON CMepPTH
cpeaw B3pocCsioro HaceneHus. IMMyHHasA cuctema pearmpyet Ha OCTPbIii MHGapKT MUOKapaa 1 pas-
BUTME €ro ocNoXKHeHW. CYnTaeTca, YTo NEePBONPUUNHON apUTMUIA MOTYT ObITb MMMYHOBOCNANK-
TenbHble peakumn. OfHaKko MexaHV3Mbl Pa3BUTUA STUX peakumii Npu 06pa3oBaHNM Xeny[ouKOBbIX
apuTMUIA OCTaloTCA ManousydeHHbIMU. MpeacTaBnaeTca LenecoobpasHbiM N3yUnTb COCTOAHME CU-
CTEMHOr0 BOCManuTesIbHOro OTBETa Y NaLMEHTOB C OCTPbIM MHPAPKTOM MUOKapAa C XKeNyA0YKOBbI-
MU SKCTPACMCTONAMU. OTO NO3BOJIUT OLEHWTb POJb BOCNANIEHNA B Pa3BUTUN XeNYyA0YKOBbIX apUT-
MWIA, @ TaKXKe onpeaenuTb NPOrHOCTUYECKOe 3HaUYeHVe MAaPKEPOB CUCTEMHOIO BOCMANIUTENIBHOIO
OTBeTa Yy AaHHO rpynmbl NaLyeHTOB.

Llenb. MpoaHann3npoBaTb YPOBHN MapKepoOB CUCTEMHOIO BOCNaNMUTENbHOrO OTBETa Y NauneHToB
C OCTPbIM NHPAPKTOM M1OKapAa CO CTONKUMU XKeny[o4YKOBbIMU SKCTPACUCTONAMMU.

Marepuanbi u metoAbl. B uccnegosaHmm npuHAn yyactve 351 nauymeHT ¢ MBC: 185 yenoBek 6bi10
C OCTPbIM UHGAPKTOM MMOKapaa CO CTabuNibHbIM NoAbemMoM cerMmeHTa ST 1 91 nauueHT C OCTPbIM
HbapKTOM MroKapaa 6e3 nogbemMa cermeHTa ST, KOHTPOJIbHYIO FPyNMy COCTaBUNM 75 nauneHToB
co cTabunbHoON cTeHoKapauen. Boibopka naumeHToB NnpoBoaunach B nepuog ¢ 2015 r. no ¢espasnb
2018 r. B nccneposanmm rpynna STEMI Bkntouana 96 (51,9%) xutenen ropoga v 89 (48,1%) xute-
nem U3 cenbckon mectHocTy, rpynna NSTEMI coctosana us 42 (46,2%) xutenei ropoga u 49 (53,8%)
XuTenem U3 cenbckoi MecTHocTU. Mpynnbl 6bIIV CONOCTaBUMbI MO AONE NALMEHTOB 13 ropoaa 1 13
CenbCKON MecTHoCTU. Bce obcnenoBaHHble NiMua GbiIM COMOCTaBUMBbI MO BO3pPacTy, COLManbHOMY
MOMOXEHMIO 1 MOy (COOTHOLLEHUE MY>KUMH U >KEHLIMH COCTaBUIo 4 K 1).

YpoBHM GrOMapKepoB OCTPOro MHdapKTa MUOKapha onpeaensnu npu nepBoM KoHTakTe. [na
onpegeneHna 6romapkepoB BOCNaneHna KpoBb 6panu uepes 24 yaca nocse Hayana KIMHNYecknx
NPOABNEHMI OCTPOro NHdAPKTa MUoOKapaa.

YKenynoukoBble 3KCTPACUCTOSbI ObINU BbIABNEHBI MPY MOMOLLY XONTEPOBCKOTO MOHUTOPVPOBAHUSA
KT B TeueHne 24 yacoB. BoiABneHMe XenygoUYKOBbIX SKCTPACUCTON NPOBOANAN Yepes 5 AHel nocne
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YpOBHU MapKepoB CUCTEMHOIO BOCMAIMTENbHOMO OTBETA Y MaLMEHTOB C OCTPbIM UHPAaPKTOM MUOKapAa
CO CTOVIKMMW XeNyJO4KOBbIMU 3KCTPacUcTonamm

STEMI. Kputepuem BKOUeHUA B nccnefoBaHmne 6o Hanuume »enyaouKkoBbIX SKcTpacucTon 1-2
rpagaumii no B. Lown n Typ6yneHTHOCTb CepfieYHOro putma.

Pe3ynbratbl. Camblii BbICOKWI YPOBEHb BbICOKOUYYBCTBMTENBHOrO C-peakTvBHOro 6enka 6bin B
rpynne nauymeHToB STEMI n coctasun 10,63 [9,20-13,44] Mr/n n JOCTOBEPHO NpeBbIWan YPOBEHb
3TOro nokasatena B rpynne nauymeHtoB NSTEMI - 8,47 [7,05-10,61] mr/n (p<0,05). No cpaBHeHui0
C rpynnoi nauneHToB co ctabunbHo UBC, rae ypoBeHb BbICOKOUYBCTBUTENIbHOTO C-peakTMBHOMO
6enka coctaBnan 4,78 [3,60-6,45] mr/n, B rpynne nauueHtoB STEMI ero yposeHb 6bin B 2,3 pa3sa
Bblwwe (p<0,05). YpoBeHb BbICOKOUYBCTBUTENBHOTO C-peakTMBHOrO 6enka y nauneHToB STEMI ¢ xe-
NYAOYKOBOW KCTpacmcTonven coctasun 11,82 [9,86; 14,001 mr/n n 6bin [JOCTOBEPHO Bbilwe — 9,67
[7,43; 12,00] mr/n - B nogrpynne STEMI 6e3 »xenynoukoBoi 3KcTpacuctonuen (p<0,05). Hanbonb-
wyto nnowaab nog Kpmson ROC (AUC=0,695, 95% W 0,624-0,761) cpean aHann3mMpyembIx map-
KepoB MMMYHOBOCNANMTENbHOIO OTBETa MMEN BbICOKOUYBCTBUTENbHbIN C-peakTuBHbIA 6enok. B
Touyke oTceyeHna >10,05 mMr/n yyBCTBMTENbHOCTb cocTaBuna 70,25%, a cneynduuHoctb — 64,06%.
OTHOCUTENbHBIN PUCK BO3HUKHOBEHMA »KeNy[OUYKOBOWN SKCTPAcUCToONMmM y nauymeHtos co STEMI
npwv ypoBHe BbICOKOUYBCTBUTENbHOIo C-peakTmBHoro 6enka >10,05 mr/n coctasun 1,646, 95% AN
1,273-2,129.

BbiBopbl. CicTemHas BocnanuTtesibHasA peakuus, nexallas B OCHOBE 3Ha4YeHWN YPOBHEN BbICOKO-
yyBCTBUTENbHOIO C-peakTuBHOro 6enka, pakTopa HeKpo3a OnNyxonu-a 1 NHTepnenknHa-6, 6onee
Bblpa)keHa y naumneHTos co STEMI, yem y naumeHtos ¢ NSTEMI. OTHOCUTENbHBIN PUCK BO3HWUKHO-
BEHUA XeNyAoUYKOBOW SKCTpacncTonum yeennumaaetca B 1,646 pasa cpefm naunMeHToB C OCTPbIM
MH}APKTOM MrOKapAa Npu NOBbILEHNM YPOBHSA BbICOKOUYBCTBUTENBHOIO C-peakTMBHOro 6enka
Bbiwe 10,05 mr/n.

KnioueBble cnoBa: ocTpblil MHGAPKT MMOKApAaA, OCTPbIN MHGAPKT MUOKapAa CO CTabuibHbIM NOAb-
eMOoM cermeHTa ST, BocnaneHue, nwemmnyeckasa 6onesHb cepaua, XenyaoukoBas KCTPacMCTonua.

B INTRODUCTION

Despite all the preventive, diagnostic and therapeutic possibilities,
today diseases of the circulatory system are the leading causes of death in
the adult population in the world. Even with significant advances in modern
cardiology in improving the treatment of patients with CHD, its clinical form
called acute myocardial infarction (AMI) is a potentially fatal event and cause
of death in the adult population [1, 2].

The term «acute myocardial infarction» is used when the fact of
myocardial damage is proven and there are clinical manifestations of
myocardial necrosis, which makes it possible to assume the presence of
ischemia of the heart. Modern guidelines of the cardiology European society
have recommendations with many years of evidence-based experience in
diagnosing both STEMI (ST-segment elevation myocardial infarction) and
NSTEMI (non ST-segment elevation myocardial infarction) variants of acute
myocardial infarction. They note that biomarkers of myocardial necrosis
must meet modern requirements for accuracy, reproducibility, and especially
sensitivity and specificity. However, the search for new biological markers
for diagnosing acute myocardial infarction and predicting the occurrence of
undesirable cardiovascular events is still underway [3, 4].

The immune system reacts to acute myocardial infarction and the
development of its complications. Systemic and local inflammatory
response occurs with the development of acute myocardial infarction. It
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is believed that immuno-inflammatory reactions may be the root cause of
arrhythmias. However, the mechanisms of these reactions development
in the development of ventricular arrhythmias remain poorly understood.
Ventricular arrhythmias occupy a special place among predictors of an
unfavorable prognosis in patients with both acute myocardial infarction and
postinfarction cardiosclerosis [5].

Currently, acute or chronic inflammatory processes are considered as
pathogenetic mechanisms. All of them can lead to structural remodeling of
the heart, through which premature ventricular contractions develop and
progress [6, 7].

The spectrum of ventricular arrhythmias can range from asymptomatic
single premature ventricular contractions (PVCs) to fatal arrhythmias. In
addition, multiple forms of ventricular arrhythmias can be detected in
patients with coronary heart disease [8, 9].

It seems appropriate to study the state of the systemic inflammatory
response among patients with acute myocardial infarction with ventricular
arrhythmias. It willallowtoassesstherole ofinflammationin the development
of ventricular arrhythmias, as well as to determine the predictor value of
markers of systemic inflammatory response in this group of patients [10].

B PURPOSE OF THE STUDY

To analyze the levels of markers of systemic inflammatory response
among patients with acute myocardial infarction and permanent premature
ventricular contractions.

B MATERIALS AND METHODS

The results of the study are based on the data obtained from a
comprehensive examination of 351 patients with CHD: with STEMI was
185 ones, with NSTEMI 91 patients, the control group consisted of 75
patients with angina pectoris (with Il functional class (FC) was 38 ones and
Il FC had 37 patients). Screening of patients was carried out at the base of
Municipal institution «Regional medical center of cardiovascular diseases»
Zaporizhzhia Regional Council in the period from 2015 to January 2018. In
the study, the STEMI group included 96 (51.9%) residents of the city and 89
(48.1%) ones of the village, the NSTEMI group consists 42 (46.2%) residents
of the city and 49 (53.8%) ones of the village. The groups were comparable
in the proportion of patients from the city and village. Almost 25 healthy
volunteers were examined for determine the normal level of inflammatory
markers on an outpatient basis (average age is 59.0 [55.0; 60.0] years) All 351
examined persons were comparable by age, social status and sex (the ratio
of men to women was 4 to 1).

The criteria for inclusion in the study are male and female patients’age is
from 46 to 75 years; the presence of AMI in the first 12 hours from the onset;
detected the PVCs of 1-2 gradations by B. Lown and heart rate turbulence
on 5 day after STEMI; informed consent of the patient to participate in the
study.

The criteria for exclusion from the study are atrioventricular block of the
II-1ll degree; the PVCs of 3-5 gradations by B. Lown gradation;

permanent atrial fibrillation; the PVCs in the anamnesis before STEMI;
revealed congenital or acquired hemodynamically significant heart disease;
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chronic heart failure of the Ill stage; revealed aneurysm of the left ventricle;
decompensated comorbidities; acute inflammatory diseases or exacerbation
of chronic ones; coronary artery bypass grafting in the anamnesis; cancer.
All patients underwent complex clinical, instrumental and laboratory
examinations. Verification of the AMI diagnosis was performed based on
the ESC/ACCF/AHA/WHEF Third universal definition of myocardial infarction
(2012), taking into account the recommendations of the ESC Fourth universal
definition of myocardial infarction (2018) [11, 12]. The patients were divided
into groups after the establishment of the compliance of patients regarding
the criteria for inclusion / exclusion from the study depending on the
presence/or absence of ST-Segment elevation and stable CHD:
®  the first group includes 185 patients with STEMI (average age is 60.0
[52.0; 64.0] years);
= the second group consists of 91 patients with NSTEMI (average age is
61.0 [56.0; 66.0] years);
® the third group includes 75 patients with stable CHD (average age is 62.0
[57.0;65.0] year).

Characteristics of patients involved in the study

Therisk of death of patients was calculated on the GRACE 2.0 scale (Global
Registry of Acute Coronary Events). The median values of scores on this scale
had a noticeable difference between the groups of examined patients, and
amounted to 104.5[91.0-115.0] points in the group of STEMI patients versus
85.0 [75.0-95.0] points in the group of NSTEMI patients (p<0.05).

The levels of the AMI biomarkers were determined at first contact.
The median seeking medical serves time of patients with STEMI was 205.0
[130.0; 350.0] minutes and had no significant difference with the value of
215.0[115.0; 345.0] minutes in the NSTEMI group (p>0.05). According to the
seeking medical serves time from the beginning of clinical manifestations
of the disease, the groups of patients were comparable. The level of MB-CPK
in STEMI patients was 47.63 [24.10-96.75] U/l and was considerably higher
than the level of 32.70 [19.72-45.45] U/l in the NSTEMI group (p<0.05). The
median level of troponin | was 4.90 [0.92-6.81] ng/ml in the group of STEMI
patients and was significantly higher compared to the value of 1.28 [0.63-
3.29] ng/ml in the group of NSTEMI patients (p<0.05).

ECG monitoring was carried out with calculation of heart rate turbulence
indicators. The PVCs was identified by Holter ECG monitoring lasted 24 hours.
Registration was carried out with the three-channel Cardiosens-K (KhAlI-
Medica, Ukraine), followed by an analysis of the record for the standard
protocol. Identified the PVCs 5 days after STEMI. If less 6 PVCs were found
suitable for heart rate turbulence analysis, than the data were not included
in the study. Holter ECG was performed against the background of beta-
blockers therapy among all patients [13].

Immunoenzyme analysis

The blood was taken 24 hours after the onset of clinical manifestations
of AMI to determine biomarkers of inflammation. The blood sampling was
carried out from the ulnar vein into 50 mg EDTA tubes, it was centrifuged
at 3000 RPM for 15 minutes. The obtained plasma was separated, and then
were immediately freezed and stored at a temperature not less than -24 °C
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degrees until the time of the study. The level of highly sensitive C-reactive
protein (hs-CRP), tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6) and
interleukin-10 (IL-10) in blood plasma were determined by enzyme-linked
immunosorbent assay method using standard «ELISA-Best» kits (Vektor-
Best, Russia) according to the method described in the test systems
instructions. The analysis was carried out using the «<SUNRISE TS» enzyme
immunoassay (Austria). The content of interleukin-6 (interleukin-10, TNF-a)
in blood plasma was expressed in PG/ml.

Treatment of patients

Patients were treated in conformity with the recommendations of ESC
(2012, 2017), according to the order No. 455 of the Ukraine’s Ministry of
health dated 02.07.2014 and No. 164 of the Ministry of health of Ukraine
dated 03.03.2016. In the group of patients with STEMI was the following
therapy: systemic thrombolytic therapy was performed among 42
(22.7%) patients, stenting was among 84 (45.4%) patients, combination
of thrombolytic therapy and stenting were among 43 (23.2%) patients
and conservative treatment was among 16 (8.7%) patients. The follow-up
treatment was carried out with the anticoagulants, antiaggregants, selective
B-blocker, inhibitors of angiotensin converting enzyme, lipid-lowering drugs
and nitrates.

Statistical processing of the obtained results

The obtained data had a different distribution from the normal, and are
presented in the form of median and inter quartile Me range [Q25; Q75].
The results of the study were processed by parametric or nonparametric
statistics depending on the sample allocation using specialized computer
applications ApacheOpenOffice (version 4.1) and PSPP (version 0.10.2, GNU
Project, 1998-2016).

While comparing more than two independent variables, they used a
variance analysis (One-way ANOVA), followed by a posteriori test. Equality
of variances was checked using Leven’s test. They used the criterion Scheff
while equality of variances in the studied groups, and they used to test
T2-Tamhane while the absence of equality of variances was. In the case
of distribution of data distinct from normal, they used the analogue of
dispersion analysis by the Kruskal — Wallis method followed by post-hoc
analysis using the Dunn criterion.

ROC analysis (ROC-Receiver Operating Characteristic curve) was also
performed, area under ROC curve (AUC - Area under the ROC curve) and
its 95% confidence interval (Cl), sensitivity (Se) and specificity (Sp) were
calculated. The model was considered to be adequate at statistically
significant at AUC value more than 0.5. Cut off was determined using Youden
index J, using the Cut off values, relative risk was calculated.

B RESULTS
Conducted the determination of the levels of biomarkers among
patients with STEMI, NSTEMI and group stable CHD are given in the table 1.
The highest level of hs-CRP was in the group of STEMI patients and
amounted to 10.63 [9.20-13.44] mg/l and noticeably exceeded the level of
this indicator in the group of NSTEMI patients was 8.47 [7.05-10.61] mg/I
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Table 1

The levels of biomarkers in patients with STEMI, NSTEMI and the group with stable CHD (Me [Q,.-Q_.],

n=351)

Variable

STEMI NSTEMI Stable CHD
(n=185) (n=91) (n=75)

1 2 3

hs-CRP, mg/I

10.63 [9.20-13.44] 8.47[7.05-10.61] 4.78 [3.60-6.45]

P-value

p,_,<0.001 p, ,<0.001 p, ,<0.001

TNF-a, PG/ml

1.92[1.43-2.78] 1.62[1.03-2.15] 0.87 [0.56-1.68]

P-value

P, ,<0.001 P, ;=0.009 P, ,<0.001

IL-6, PG/ml

10.87 [7.98-14.87] 7.20 [5.65-8.40] 2.00[1.18-3.39]

P-value

p, ,<0.001 P, ,<0.001 p, ,<0.001

IL-10, PG/ml

3.57 [2.40-5.77] 4.15 [2.89-4.83] 4.67 [3.41-6.65]

P-value

p,,=1.0 p,,=0.02 p,,=0.002

IL-6/1L-10

2.82[1.81-4.55] 1.78[1.44-2.32] 0.47 [0.24-0.70]

P-value

p,_,<0.001 p, ,<0.001 p, ,<0.001

184

(p<0.05). In comparison with the group of patients with stable CHD, where
the level of hs-CRP was 4.78 [3.60-6.45] mg/I, in the group of patients with
STEMI, its level was 2.3 times higher (p<0.05).

The level of TNF-a was significantly higher in the STEMI group of 1.92
[1.43-2.78] PG/ml versus 1.62 [1.03-2.15] PG/ml in the NSTEMI group of
patients, (p<0.05) and was 2.4 times higher than the level of 0.87 [0.56-1.68]
PG/ml in the group of patients with stable CHD (p<0.05). The TNF-a level
of 1.62 [1.03-2.15] PG/ml in the group of NSTEMI patients was seriously 1.9
times higher than in the group of patients with stable CHD (p<0.05).

In AMI patients in both STEMI and NSTEMI groups, there was a great
increase in IL-6 levels compared to the group of patients with stable CHD,
where this indicator was 2.00 [1.18-3.39] PG/ml, 5 times and 3.2 times,
respectively (p<0.05). At the same time, the level in the group of STEMI
patients was considerably higher than the level of 7.20 [5.65-8.40] PG/ml in
the group of NSTEMI patients (p<0.05). There was no significant difference
between the level of IL-10 in all three study groups (p>0.05).

The ratio of IL-6 / IL-10 was noticeably higher in the group of patients
with STEMI compared to NSTEMI — 2.82 [1.81-4.55] versus 1.78 [1.44-2.32],
respectively (p<0.05). There was a highly reliable difference between the
value of this indicator 0.47 [0.24-0.70] in the group of patients with stable
CHD and the groups of patients with STEMI and NSTEMI (p<0.05).

We analyzed biomarkers of immuno-inflammatory response among
patients with STEMI with and without PVCs. The results are shown in table 2.

The hs-CRP level among patients with STEMI with PVCs was 11.82 [9.86;
14.00] mg/l and was significantly higher than 9.67 [7.43; 12.00] mg/l in the
group the STEMI without PVCs group (p<0.05). The TNF-a level in the group
of patients with STEMI with PVCs was no significantly higher and amounted
to 2.22 [1.46; 2.97] PG/ml versus 1.79 [1.35; 2.36] PG/ml in the group of
patients with STEMI without PVCs (p>0.05).

There was no significant difference in level IL-6 in the groups of patients
with STEMI with PVCs 11.53 [8.75; 15.02] PG/ml vs 9.39 [7.07; 14.10] PG/ml in
the STEMI without PVCs group, (p>0.05). There was no significant difference
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Table 2

The levels of biomarkers of immuno-inflammatory response in patients with STEMI (n=185)

STEMI with PVCs STEMI without PVCs Healthy volunteers
Variable (n=121) (n=64) (n=25)

1 2 3
hs-CRP, mg/I 11.82[9.86; 14.00] 9.67 [7.43; 12.00] 1.44[1.12;2.08]
P-value p,,<0.001 p, ;<0.001 p,_;<0.001
TNF-a, PG/ml 2.22[1.46; 2.97] 1.79[1.35; 2.36] 0.44[0.15; 0.56]
P-value p,,=0.06 p, ,<0.001 p, ,<0.001
IL-6, PG/ml 11.53 [8.75; 15.02] 9.39[7.07; 14.10] 1.10 [0.90; 1.25]
P-value p,,=0.20 p, ,<0.001 p, ,<0.001
IL-10, PG/ml 3.45[2.36; 5.63] 3.83[2.50; 5.79] 4.98 [4.44; 6.43]
P-value p,,=0.99 p, ,=0.03 p,,.0.18
IL-6 /IL-10 3.02[1.97; 4.98] 2.26 [1.54;3.67] 0.20[0.18; 0.22]
P-value p,,=0.02 p, ;<0.001 p,_;<0.001

in such indicator of immuno-inflammatory response as IL-10 among the
examined persons. The IL-6/IL-10 ratio was higher in the group of patients
with STEMI with PVCs.

Further, using two data sets: the first group of patients with STEMI with
PVCs (n=121) and the second one with STEMI without PVCs (n=64) are
performed ROC-analysis. The results are presented in table 3.

The largest area under the ROC curve (AUC=0.695, 95% Cl 0.624-0.761)
among the analyzed markers of immuno-inflammatory response had the
hs-CRP level. At the cut-off point >10.05 mg/I sensitivity was 70.25% and
specificity was 64.06%. The average quality of the model (AUC=0.615, 95% Cl
AUC 0.541-0.685) had the TNF-a level and the IL-6 / IL-10 ratio (AUC=0.636,
95% Cl 0.562-0.705). Immuno-inflammatory response indicators such as
the levels IL-6 and IL-10, although they had significant prognostic value
according to ROC-analysis (AUC>0.5) for PVCs detection, however, their
models were unsatisfactory (AUC 0.5-0.6).

Using the Cut off values, relative risk was calculated for analyzed
indicators the indicators of immuno-inflammatory response. Obtained
result are shown in the table 4.

For Variable IL-10 the value of RR was unreliable because 95% Cl crossed
a RR of 1. In the group with STEMI and PVCs were 36 patients with hs-
CRP below 10.05 mg/l and 85 ones had a level higher than 10.05 mg/I in
the group with STEMI without PVCs, respectively 40 patients below 10.05
mg/l and 24 above 10.05 mg/l. Relative risk of occurrence for PVCs among

Table 3

The cut off of indicators of immuno-inflammatory response for PVCs
Variable Cut off AUC 95% CI AUC Se, % Sp, %
hs-CRP, mg/I >10.05 0.695 0.624-0.761 70.25% 64.06%
TNF-a, PG/ml >2.47 0.615 0.541-0.685 45.45% 81.25%
IL-6, PG/ml >8.16 0.594 0.519-0.665 78.51% 42.19%
IL-10, PG/ml <3.87 0.539 0.464-0.612 58.68% 50.00%
IL-6/IL-10 >2.62 0.636 0.562-0.705 62.81% 62.50%
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Table 4

The relative risk of occurrence of PVCs in patients with STEMI

Variable

Cut off RR 95% CIRR

hs-CRP, mg/I

>10.05 1.646 1.273-2.129

TNF-a, PG/ml

>2.47 1434 1.178-1.746

IL-6, PG/ml

>8.16 1.429 1.067-1.914

IL-10, PG/ml

<3.87 1.104 0.891-1.367

IL-6/I1L-10

>2.62 1.449 1.155-1.818

186

patients with STEMI for hs-CRP >10.05 mg/l was 1.646, 95% Cl 1.273-2.129.
In the group with STEMI and PVCs were 66 patients with level TNF-a below
>2.47 PG/ml and 55 ones above >2.47 PG/ml, in the group STEMI without
PVCs, 51 patients had level TNF-a below >2.47 PG/ml and 13 ones had level
TNF-a above >2.47 PG/ml respectively. Relative risk for TNF-a was 1.487,
95% ClI 1.10-1.76. Relative risk for IL-6 was 1.429, 95% Cl 1.067-1.914, cut-off
point >8.16 PG/ml. The relative risk was related to the IL-6 / IL-10 ratio 1.449,
95% Cl 1.155-1.818, cut-off point >2.62.

B DISCUSSION

The processes of destruction and repair caused by myocardial necrosis
are inextricably linked with the concept of «inflammation». They play an
important role in post-infarction remodeling of the heart. The immuno-
inflammatory response of various degrees is determined in almost all
major forms of cardiac pathology, and AMl is a classic example of an aseptic
inflammatory reaction that develops after the development of necrosis.
Although there are certain limitations of the study, which is that until now,
there is no standard cut-off point for the inflammatory process behind the
IL-6, IL-10 markers [14], [15].

Prognostic value of PVCs at the present time remains understudied.
The role of frequent PVCs as a predictor of unfavorable prognosis was
demonstrated in the population of patients with myocardial infarction. Of
particular importance is the stratifying the risk of PVCs among patients who
have undergone STEMI [16].

Further studies will aim to determine whether an increase in plasma
levels of hs-CRP, IL-6, or the IL-6/IL-10 ratio is associated with a high risk of
adverse CHD. Thus, according to the results of the study by K. Suryana et al.
(2017) reported that a high IL-6/ IL-10 ratio is a predictor of cardiovascular
events in patients with acute coronary syndrome [17].

Thus, our data indicate significantly higher levels of markers of systemic
inflammatory response in AMI in particular in the STEMI group, both
in comparison with NSTEMI and the stress angina group. Identification
of relevant differences between AMI subtypes, as shown here for
proinflammatory cytokines, allows for a deeper understanding of the unique
pathobiology of CHD. However, there is currently some disagreement about
the activity of cytokines on the daily terms after STEMI, which demonstrates
the lack of consensus on this issue. Also, the most optimal diagnostic timing
of cytokine assessment in patients with acute myocardial infarction remains
uncertain.
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CONCLUSIONS

The systemic inflammatory response behind the values of hs-CRP, TNF-q,
and IL-6 levels is more pronounced in patients with STEMI than in those
with NSTEMI.

The relative risk of premature ventricular contractions increases in 1.646
times among patients with acute myocardial infarction with an increase
in the level hs-CRP higher than 10,05 mg/I.

The authors certificate that the procedures and experiments we have

done respect the ethical standards in the Helsinki Declaration of 1975, as
revised in 2008 (5), as well as the national law.

The authors declare no conflict of interests.
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