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Llenb nccnepoBanua. M3yuntb GpakTopbl pUCKa roCnUTaNbHOW N1€Ta/IbHOCTU Y 60/IbHBIX OCTPbIM KOPOHAPHbLIM CUHAPOMOM C MOABEMOM CerMeHTa
ST (OKCRST), 0CNOMKHEHHbIM KapAWOreHHbIM LIOKOM (KLIJ). Marepuan n Metogabl. Miccneposanuck 104 naymeHta ¢ OKCnST, ocnoxHeHHbIM KLL.
B rpynny Habnwogenus (I rpynny) sowam 58 (55,8%) yMepwmx B cTaumoHape 60/bHbIX (cpeaHwit BospacT 71,87,31 neT), B rpynny cpaBHeHWs
(Il rpynny) — 46 (44,2%) naumeHTOB, NPOLIEALIMX /IEYEHME 1 BbINUCABLIMXCA (CpegHUii BospacT 59,5+6,18 sieT). BceM 60/1bHbIM MPOBOAMAMCD 06LLe-
K/MHUYeCKMe UCCN1ej0BaHNA, ONpeenancs ypoBeHb TPONOHMHOB, IMNI/OB, FIOKO3bl, KpeaTWHMHA M1a3Mbl, BbIMOHANACL 3/1eKTPOKapaAnorpapus
1 3XOKapAMUorpadusi. JKCTPEHHO NMPOBOAWIN KOPOHAPOAHTMOTPAGUIO U YPECKOKHOE KOPOHapHOe BMewwaTenbcTBo (YKB). [ BbisiBneHUA GaKTOPOB
PVICKa rocrnuTanbHoO eTaNbHOCTM NCMO/Ib30BaAN MeTOo/ 6UHApPHON IOFMCTUYECKON perpeccum C onpejeneHreM ANA Kax/omn 0CTOBepPHO nepe-
MEHHO OTHOLLEHUA WaHCOB 1 ero 95% AoBepuTesibHOro MHTepeana. PesyabTtartel. B | rpynne 6onbHbix ¢ KLU, no cpaBHeHuto co |l rpynnoi, 3HaunuMo
yaue HabAAINCh NauMeHTbl B BospacTe crapue 70 net (32 (55,2%) vs 10 (22,7%), p=0,0004), c conyTcTBYIOLWEN XPOHUYECKOMN 60/IE3HBIO MOYEK
(32 (55,2%) vs 9 (19,6%), p=0,0002), nocTuHpapKTHbIM Kapanockneposom (30 (51,7%) vs 9 (19,6%), p=0,001) 1 XxpoHUYECKOW CepAeHHOI HeZ0CTa-
TouyHOCTbO |11V dyHKuMOHanbHOTO Knacca (32 (55,1%) vs 11(23,9%), p=0,001). icxoAHble YPOBHM NENKOLMTOB, TPOMOHWUHA 1 KpeaTUHWHA N1a3Mbl
6b11M1 ,OCTOBEPHO Bbillie y yMepLnx 60/bHbIX ¢ KLL. ®pakuus BbIGpoca 1eBOro xenyaouka Himke 40% oTMeyanach Yalle B rpynne HabaogeHns, Yem
B rpynne cpasHeHws (46 (79,3%) vs 27 (58,7%), p=0,022). B | rpynne, no cpaBHeHmto co |l rpynnoii, 6biaa Bbille YacToTa TPEXCOCYAUCTOrO NOpare-
HUsA BeHeuHoro pycna (36 (75%) vs 12 (26,1%), p=0,0001) 1 XpPOHWNYECKOI OKKNO3UM KOPOHAPHOM apTepuu, HecBsizaHHoM ¢ OKCRST (25 (52,1%) vs
12 (26,1%), p=0,009). Takas e TeHAEHLMA OTMeYaNnach Npu OLLEHKE CPEJHErO YMC/Ia CTEHO30B U OKK/IHO3WI KOpOHapHbIX apTepuit. YKB BbInoaHEHO
43 (74,1%) ymeplumM un 43 (93,5%) BbixMBIWMM 60/bHBIM OKCRST ¢ KLU (p=0,009). B rpynne HabatoAeHWs, YeM B rpynne cpaBHeHus, 6biaa Bbile
yactoTa 6esycnewHoro YKB (13 (30,2%) vs 3 (7%), p=0,001) 1 npoBeAeHHOro No3aHee 6 4acoB OT Ha4ana aHrMHO3HOro npucTyna (28 (65,1%) vs
6 (14%), p=0,0001). BbiBogbl. [oCcnUTaNbHARA €TaNbHOCTb Y 60/1bHBIX OKCNST, ocnoHeHHbIM KLU, accoummpoBanack ¢ HaMumneM y HUX GppaKumm
BbIGpOCa /1€BOro Xenyaouka MeHee 40%, TPEXCOCYAUCTOrO NMOpaXKeHNA KOPOHApPHOro pyc/a v nposegeHnem YKB nosaHee 6 yacos oT Havana 6o-
NeBOro npucTyna.
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Abstract

The aim. To study the risk factors for hospital mortality in patients with acute coronary syndrome with ST-segment elevation (STEACS) complicated
by cardiogenic shock (CS). Materials and methods. A total of 104 patients with STEACS complicated by CS were studied. The follow-up group
(group 1) included 58 (55,8%) patients who died in hospital (mean age 71,8+7,31 years), the comparison group (group Il) — 46 patients, who have been
treated and discharged (mean age 59,5+6,18 years). All patients underwent general clinical studies, the level of troponins, lipids, glucose, creatinine in
plasma was determined, electrocardiography and echocardiography were performed. Coronary angiography and percutaneous coronary intervention
(PCI) were urgently performed. The method of binary logistic regression with the determination of the odds ratio and its 95% confidence interval for
each reliable variable was used to identify risk factors for hospital mortality. Results. In group | patients with CS, compared with group I, patients over
the age of 70 (32 (55,2%) vs 10 (22,7%), p=0,0004), with concomitant chronic kidney disease (32 (55,2%) vs 9 (19,6%), p=0,0002), postinfarction
cardiosclerosis (30 (51,7%) vs 9 (19,6%), p=0,001) and chronic heart failure of 1ll-IV functional class (32 (55,1%) vs 11 (23,9%), p=0,001) were
significantly more often observed. Baseline levels of plasma leukocytes, troponin and creatinine were significantly higher in deceased patients with CS.
Left ventricular ejection fraction below 40% was observed more often in the follow-up group than in the comparison group (46 (79,3%) vs 27 (58,7%),
p=0,022). In group |, compared with group II, there was a higher incidence of three-vessel coronary lesions (36 (75%) vs 12 (26,1%), p=0,0001) and
chronic coronary artery occlusion unrelated to STEACS (25 (52,1%) vs 12 (26,1%), p=0,009). The same trend was observed when assessing the average
number of stenoses and occlusions of the coronary arteries. PCl was performed in 43 (74,1%) of the deceased and 43 (93,5%) of the surviving STEACS
patients with CS (p=0,009). The follow-up group had a higher rate of unsuccessful PCI (30,2%) vs 3 (7%), p=0,001) and performed later than 6 hours
after the onset of an angina attack (28 (65,1%) vs 6 (14%), p=0,0001). Summary. Hospital mortality in patients with STEMI complicated by CS was
associated with the presence left ventricular ejection fraction less than 40%, three-vessel coronary lesion and performing PCl later than 6 hours from

the beginning of the pain attack.
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Due to the significant success in medical care for
patients with acute coronary syndrome with ST-segment
elevation (ACSST), widespread routine percutaneous cor-
onary interventions (PCI) have reduced in-hospital mor-
tality in recent years [1]. Today, in-hospital ACSST mor-
tality in leading clinical centers does not exceed 2-2.3%
[2]. However, despite advances in treatment, cardiogenic
shock (CS) remains the leading cause of death in these
patients [3]. CS accounts for 76% of lethal outcomes in
myocardial infarction with ST segment elevation in the
first seven days [4]. CS incidence in ACSST in recent
decades has not significantly decreased and amounts to
4-15% [5, 6], and mortality is not less than 50% [7, 8].
In this regard, the identification of predictors of adverse
outcome in patients with ACSST complicated by CS and
the search for methods for their management that could
increase the survival of these patients is relevant.

Study purpose — to study the risk factors for in-
hospital mortality in patients with ACSST complicated
by CS.

Material and Methods

This prospective, open-label, observational study
included 104 patients with ACSST complicated by CS
admitted to the Cardiology Department of the Vascular
Center of Ivanovo Regional Clinical Hospital in 2019. CS
was diagnosed based on systolic blood pressure decrease
below 90 mm Hg for more than 30 minutes or the need
for infusion of vasopressors to maintain systolic pres-
sure above 90 mm Hg and due to the signs of hypoper-
fusion. Among the studied patients with CS, 58 patients
died in the hospital (55.8%). Therefore, all the patients
were divided into two groups. The study group I included

265



266

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine ® Ne 4 e 2021

58 deceased patients with ACSST complicated by CS, and
the comparison group (group II) included 46 patients
with ACSST with CS who underwent treatment and were
discharged from the hospital. All enrolled patients with
ACSST at admission were diagnosed with myocardial
infarction with ST segment elevation.

Inclusion criteria: ACSST complicated by CS; men
and women; signing of voluntary informed consent.

Exclusion criteria: acute coronary syndrome without
ST segment elevation on the electrocardiogram; inter-
current somatic disease, which has an independent nega-
tive impact on the prognosis (severe hepatocellular and
respiratory failure, metastatic cancer, cerebrovascular
accident during the month before or during this hospi-
talization); refusal of the patient to be included in the
study.

Upon admission to the hospital, the study patients
underwent physical examination; blood troponins,
lipids, glucose, and creatinine were determined and
electrocardiography and echocardiography were per-
formed. Coronary angiography and PCI were urgently
performed.

The patients were examined based on informed vol-
untary consent in accordance with order No. 3909n of
the Ministry of Health and Social Development of the
Russian Federation of April 23, 2012 (registered by the
Ministry of Justice of the Russian Federation on May
05, 2012, under No. 240821) in compliance with ethical
principles.

Statistical data were processed using the IBM SPSS
Statistics 23 software. The normal distribution of the
sample was checked using the Shapiro—Wilk test. Quan-
titative signs are presented as the arithmetic mean of the
variation series and its standard deviation (M + SD) in
the normal distribution or the median and interquartile
range (Me [Q25; Q75]) in the distribution other than
normal. Qualitative data are expressed as absolute and
percentage values (n (%)). Analysis of the statistical sig-
nificance of differences between quantitative indicators
was performed using the parametric Student’s t-test or
the non-parametric Mann—Whitney U-test, between
the qualitative characteristics — X* criterion. Factors
associated with the likelihood of in-hospital mortality
were identified using simple logistic regression. Multi-
ple logistic regression was used to detect predictors that
independently affect in-hospital mortality. Differences
were considered significant at p < 0.05.

Results

The mean age of deceased patients with CS was sig-
nificantly higher than that of survivors (71.8 £ 7.31 and
59.5 + 6.18 years, respectively, p = 0.003) (Table 1). There
were 32 (55.2%) patients older than 70 years in group I,

which is significantly higher than in group II (10 (22.7%),
p = 0.0004). Among the studied patients with ACSST
complicated by CS, men predominated, but in the group
of deceased patients, there were fewer of them than
among survivors (32 (55.2%) and 34 (73.9%), respec-
tively, p = 0.049), due to the increased number of women
(26 (44.8%) and 12 (26.1%), respectively, p = 0.049).

There were no significant differences between the
groups in the incidence of such cardiovascular risk fac-
tors as smoking, hypertension, diabetes mellitus, obesity
and dyslipidemia. Chronic kidney disease diagnosed
before the development of ACSST was more common
in deceased patients with CS than among survivors (32
(55.2%) and 9 (19.6%), respectively, p = 0.0002). The inci-
dence of acute kidney injury was higher in the observa-
tion group than in the control group (39 (67.2%) and 22
(47.8%), respectively, p = 0.046). A history of myocardial
infarction was observed in 30 (51.7%) patients of group
I and in 9 (19.6%) patients of group II (p = 0.001). Prior
to the development of ACSST, among deceased patients
with CS, chronic heart failure with reduced ejection
fraction was observed more often than among survivors
(36 (62.1%) and 12 (26.1%), respectively, p = 0.0001);
NYHA III-1V (32 (55.2%) and 11 (23.9%), respectively,
p = 0.001). There were no significant differences between
the compared groups in the frequency of PCI and cere-
brovascular accident history, as well as in the localization
of acute ischemic changes in the electrocardiogram.

Compared with surviving patients with CS, deceased
patients with ACSST complicated by CS had signifi-
cantly higher blood levels of leukocytes (13.1 + 1.01 and
10.2 £ 0.95 10%/1, respectively, p = 0.0001) and troponin
(7,905.1 + 710.22 and 6,134.3 + 811.18 pg/ml, respec-
tively, p = 0.001) (Table 2). Initially, before CAG and
PCI in patients of group I, plasma creatinine was signifi-
cantly higher (138.2 £ 12.12 and 116.8 £ 10.22 pmol/l,
respectively, p = 0.002), and the glomerular filtration rate
was lower (45.7 + 4.36 and 51.3% 3.12 ml/min/1.73 m?
respectively, p = 0.016) in comparison with group IL
There were no significant differences between the groups
in terms of lipid profile, as well as blood level of hemo-
globin and glucose.

At admission, ejection fraction of the left ventricle
below 40% was observed in 46 (79.3%) and 27 (58.7%)
patients of group I and II, respectively (p = 0.022). Sig-
nificant differences were found between the observa-
tion and comparison groups in terms of end-systolic
(48.7 [47.9; 49.4] and 47.9 [47.3; 48.5] mm, respectively,
p = 0.013) and end-diastolic (58.5 [57.9; 59.1] and 57.1
[56.7; 57.2] mm, respectively, p = 0.012) size of the left
ventricle.

Urgent coronary angiography was performed in 48
(82.8%) deceased patients and in 46 (100%) survived
patients with ACSST complicated by CS (p = 0.003).




Apxusb BHyTpeHHe! MeAnumHbL ® Ne 4 o 2021 OPUTMHAABHBIE CTATbU

Table 1. Initial comparative characteristics of patients with acute coronary syndrome with ST-segment elevation
complicated by cardiogenic shock

= o p

Age, years (M+SD) 71,8+7,31 59,5+6,18 0,003
Age >70 years, n (%) 32 (55,2) 10 (21,7) 0,0004
Female, n (%) 26 (44,8) 12 26,1) 0,049
Male, n (%) 32(55,2) 34 (73,9) 0,049
Smoking, n (%) 33 (56,9) 24 (52,2) 0,635
AH, n (%) 52(89,7) 35(76,1) 0,064
Diabetes mellitus, n (%) 20 (34,4) 10 (21,7) 0,157
Obesity, n (%) 23(39,7) 17 (36,9) 0,781
Dyslipidemia, n (%) 46 (79,3) 34 (73,9) 0,521
AKI, n (%) 39 (67,2) 22 (47,8) 0,046
History of CKD, n (%) 32 (55,1) 9 (19,6) 0,0002
PICS, n (%) 30(51,7) 9(19,6) 0,001
CHF with preserved EF, n (%) 2(3,4) 15 (32,6) 0,00004
CHF with intermediate EF, n (%) 12 (20,7) 14 (30,4) 0,259
CHEF with low EF, n (%) 36 (62,1) 12 26,1) 0,0002
History of CVA, n (%) 4(6,9) 6 (13,0) 0,295
History of PCIL, n (%) 5(6,9) 4(8,7) 0,989
Localization of acute ischemic changes on the ECG:

- anterior, n (%) 24 (41,4) 15 (32,6) 0,364

- anterolateral, n (%) 7 (12,0) 5(10,9) 0,317

- inferior, n (%) 27 (46,6) 26 (56,5) 0,851
Time from the beginning of the pain syndrome to PCI, 418,8 [379,1:458.6] 214,5 [171,9:257,1] 0,0001

min (Me [Q25;Q75])

Note: AH — arterial hypertension; AKI — acute kidney injury; CKD — chronic kidney disease; PICS — postinfarction cardiosclerosis; CHF — chronic heart failure; EF — ejection
fraction; FC — functional class; CVA — acute cerebrovascular accident; PCI — percutaneous coronary intervention; ECG — electrocardiography

Table 2. Primary laboratory and instrumental indicators in patients with acute coronary syndrome with ST-segment
elevation complicated by cardiogenic shock (Me [Q25;Q75])

Indicator ((;;Z‘;l;)l G(:::&;I p
Leukocytes, 107/1 13,1 [12,1;14,1] 10,2 [9,3;11,2] 0,0001
Hemoglobin, g/l 139,8 [129,6;150,01] 143,9 [131,6;156,2] 0,124
Troponin, pg/ml 7905,1 [7194,9;8615,3] 6134,3 [5323,1;6945,5] 0,001
Creatinine, umol/l 138,2 [126,1;150,3] 116,8 [106,6;127,02] 0,002
GFR, ml/min/1,73 m? 45,7 [41,3;50,06] 51,3 [48,2;54,4] 0,016
Glucose, mmol/l 6,8 [5,7;7,9] 6,7 [5,7;7,7] 0,264
Total cholesterol, mmol/l 5,7 [5,3;6,1] 5,5 [5,2;5,8] 0,132
LDL, mmol/l 3,3 [3,153,6] 3,2 [2,9;3,5] 0,074
HDL, mmol/l 1,05 [0,96;1,14] 1,11 [0,98;1,22] 0,102
Triglycerides, mmol/l 2,3 [1,7;2,8] 2,2(1,7;2,7] 0,208
LV ejection fraction, % 33,5 [30,3;36,7] 36,4 [32,1;40,8] 0,048
LVESD, mm 48,7 [47,9;49,4] 47,9 [47,3;48,5] 0,013
LVEDD, mm 58,5 [57,9;59,1] 57,1 [56,7;57,2] 0,012

Note: GFR — glomerular filtration rate; LDL — low-density lipoproteins; HDL — high-density lipoproteins; LV — left ventricular ejection; LVESD — left ventricular end systolic
diameter; LVEDD — left ventricular end diastolic diameter
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CAG in the observation group was not performed in
10 (17.2%) patients due to the extremely serious state at
admission and death within an hour from the moment
of hospitalization.

According to the results of CAG, in patients of
group I, three-vessel lesion of the coronary arteries
was significantly more often diagnosed than in patients
of group II (36 (75%) and 12 (26.1%), respectively,
p = 0.0001), while single-vessel was less often (1 (2.1%)
and 27 (58.1%), respectively, p = 0.0001). Compared
with survivors, deceased patients with CS had a signifi-
cantly higher average number of occlusions (1.58 [0.97;
2.19] and 1.13 [0.51; 1.75], respectively, p = 0.001) and
hemodynamically significant stenoses (2.5 [1.75; 3.25]
and 2.1 [1.48; 2.72], respectively, p = 0.033) of the coro-
nary arteries. Chronic occlusion of the coronary artery
unrelated to ACSST was observed in 25 (52.1%) patients
of group I and 12 (26.1%) of patients of group II (p =
0.009). Hemodynamically significant stenosis of the left
main coronary artery stem was observed in 9 (18.8%)
and 2 (4.3%) patients of the observation and comparison
group, respectively (p = 0.03).

PCI was performed in 43 (74.1%) deceased and 43
(93.5%) survived patients with ACSST with CS (p =
0.009). In all cases, the intervention resulted in the stent-
ing of the infarct-related artery. The mean number of
implanted stents in the observation group was 1.52 [0.81;

2.23], and in the comparison group — 1.43 [0.73; 2.13]
(p = 0.004). In the remaining patients of group I and II
(5 (10.4%) and 3 (6.5%), respectively, p = 0.023), stent-
ing was not performed due to multiple coronary bed
lesions and/or technical impossibility of intervention.
Unsuccessful PCI was observed in 13 (30.2%) deceased
and 3 (7%) survived patients with ACSST complicated
by CS (p = 0.001) and was characterized primarily by
the no-reflow phenomenon in both groups (10 (23.3%)
and 3 (7%), respectively, p = 0.007), as well as acute
stent thrombosis and death on the operating table in the
observation group (2 (4.7%) and 1 (2.3%), respectively).

The mean time from the onset of pain to the interven-
tion was greater in the group of deceased patients (418.8
[379.1; 458.6] and 214.5 [171.9; 257.1] minutes, respec-
tively, p = 0.0001). The same trend was observed in the
study of the frequency of PCI, performed more than six
hours from the onset of angina (28 (65.1%) and 6 (14%),
respectively, p = 0.0001).

Intraaortic balloon counterpulsation was performed
in 12 (20.7%) patients of group I and in 6 (13%) patients
of group II (p = 0.301).

Using the simple logistic regression method, we iden-
tified factors associated with in-hospital mortality in
patients with ACSST complicated by CS (Table 3).

A multiple logistic regression analysis, which incre-
mentally included the above-mentioned signs, identified

Table 3. Factors associated with hospital mortality in patients with acute coronary syndrome with ST-segment elevation

complicated by cardiogenic shock

Sign OR 95% CI P
Age >70 years 4,43 1,85-10,59 0,001
History of CKD 5,06 2,07-12,37 0,00001
PICS 4,41 1,81-10,75 0,001
CHF III-IV FC 3,92 1,64-9,19 0,001
LV ejection fraction <40% 2,69 1,12-6,41 0,031
Three-vessel lesion 8,51 3,36-21,49 0,00001
Chronic CA occlusion 3,08 1,29-7,34 0,012
PCI later 6 hours after the onset of pain 11,51 3,96-33,44 0,00001
Unfulfilled PCI 5,02 1,35-18,53 0,01
Unsuccessful PCI 5,78 1,51-22,10 0,011

Note: OR — odds ratio; CI — confidence interval; CKD — chronic kidney disease; PICS — postinfarction cardiosclerosis; CHF — chronic heart failure; FC — functional class;

LV — left ventricle; CA —coronary artery; PCI — percutaneous coronary intervention

Table 4. Independent predictors of hospital mortality in patients with acute coronary syndrome with ST-segment elevation

complicated by cardiogenic shock

| Sign | OR 95% CI Wald 2 p
LV ejection fraction <40% 1,99 1,11-5,86 7,797 0,007
Three-vessel lesion 5,91 1,55-22,53 6,769 0,009
PCI later 6 hours after the onset of pain 3,50 1,88-13,89 8,255 0,005

Note: OR — odds ratio; CI — confidence interval; LV — left ventricle; PCI — percutaneous coronary intervention
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significant independent variables that influence an
adverse outcome in patients with ACSST complicated by
CS (Table 4). For the model as a whole, Wald chi square
was 6.676, p <0.01.

Discussion

According to the literature, elderly age is an indepen-
dent predictor of an adverse outcome in patients with
ACSST complicated by CS, which is associated primarily
with progressive left ventricular dysfunction in patients
with ACS [3, 9, 10]. Age older than 65-70 years in
patients with ACSST is associated with a high incidence
of CS, the history of cardiovascular diseases [9] and
such organizational aspect as adherence to a conserva-
tive management of older patients [10]. In the presented
analysis, the majority of deceased patients with CS were
older than 70 years, and the mean age in the observation
group was 71.8 = 7.3 years.

According to some authors, the female sex is a factor
of in-hospital mortality in patients with CS in ACSST
[9]. Other researchers noted that women with myocar-
dial infarction complicated by CS were more likely to
have unfavorable clinical characteristics such as old age,
diabetes mellitus, hypertension and low cardiac output;
however, the female sex was not identified as an indepen-
dent predictor of in-hospital mortality in patients with CS
[11, 12, 13]. According to our results, there were signifi-
cantly more women in the group of deceased patients than
among survivors. However, logistic regression analysis did
not confirm the hypothesis that female sex may be a risk
factor for in-hospital mortality in patients with ACSST
complicated by CS (OR 2.3, 95% CI 0.99-5.32; p = 0.065).

Our findings that the clinical and anamnestic predic-
tors of death in patients with ACSST with CS are chronic
kidney disease, cardiosclerosis and high-NYHA chronic
heart failure are consistent with the results of other stud-
ies [3,7, 14, 15].

In the groups we analyzed, the blood level of leuko-
cytes and troponins on the first day after hospitaliza-
tion was significantly higher in deceased patients with
CS. According to the literature, a systemic inflammatory
reaction plays a role in the development and progres-
sion of CS in myocardial infarction. It occurs in cardiac
muscle necrosis and progressive tissue hypoxia during
shock, and contributes to the progression of myocar-
dial dysfunction [16]. The blood level of proinflamma-
tory cytokines (interleukin-6, tumor necrosis factor-a,
C-reactive protein and others) and leukocytes correlated
with the severity of CS and adverse outcome in patients
with myocardial infarction [16, 17]. Some studies note
that the degree of blood troponin increase in patients
with ACS has prognostic value in the development of CS
and early mortality [18].

A high level of plasma creatinine is associated with an
unfavorable prognosis in ACSST complicated by CS [3,
14]. According to our data, the initial serum creatinine
was higher before PCI and the glomerular filtration rate
was lower in deceased patients.

The pathogenesis of CS in myocardial infarction is
based on a decrease in myocardial contractility in con-
ditions of acute ischemia and cardiac muscle necrosis.
This creates a vicious circle, that is, a decrease in cardiac
output and aggravation of myocardial ischemia, which,
in turn, further worsens the systolic function of the heart
[16]. In this regard, it was proved that a decrease in the
ejection fraction below 40% is an independent factor of
fatal outcome in patients with ACSST, complicated by CS
[3, 15]. This is also reflected in our study.

The analysis of coronary angiograms showed that
a multiple, three-vessel lesion of the coronary bed and
chronic occlusion of the coronary artery was more
common in deceased patients with CS than in survived
patients. A number of publications evaluate multi-vessel
coronary lesion and chronic occlusion of an infarct-
unrelated artery as risk factors for poor prognosis in
patients with CS [16, 19]. These factors seem capable of
aggravating myocardial ischemia and systolic dysfunc-
tion that already exist in patients with ACSST with CS.

According to current recommendations, primary
PCI is the preferred method of reperfusion in ACSST
complicated by CS [1]. Refusal of intervention or its inef-
ficiency is associated with a high incidence of early mor-
tality in this category of patients [10, 15]. In addition, the
timing of PCI also has prognostic value. The superiority
of early revascularization was proven [12, 15]: interven-
tion within six hours after the onset of chest pain was
associated with the lowest mortality in patients with CS
[16]. In our study, the time between the onset of pain
to PCI was significantly longer in the group of deceased
patients with CS and averaged seven hours. The data
obtained on the possible effect of such factors as failure
to perform the intervention, unsuccessful intervention
or intervention after six hours from the onset of angina
on in-hospital mortality in patients with ACSST compli-
cated by CS are consistent with the literature data. The
effect of these PCI-associated predictors on in-hospital
mortality in this group of patients can be associated with
the volume of viable myocardium, the degree of systolic
dysfunction of the left ventricle, and the severity of CS.

According to our results, multiple stenting of coro-
nary arteries was more often performed in deceased
patients with CS than in the comparison group. This
observation can be explained by the severity of the coro-
nary bed lesion, multiple stenoses and occlusions of cor-
onary arteries in these patients, which required implan-
tation of two or more stents for adequate myocardial
reperfusion.
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Conclusion
According to the study results, the risk of in-hospital

mortality in patients with ACSST complicated by CS is

associated with ejection fraction decrease below 40%,

a three-vessel coronary lesion, and PCI after six hours
from the pain onset. The identification of predictors of
an unfavorable CS course can help optimize risk strati-
fication and select the optimal management strategy for
patients with ACSST in order to improve their treatment

outcomes and prognosis.
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