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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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BIOMARKER sST2 AS AN EARLY PREDICTOR OF ACUTE RENAL INJURY IN PATIENTS 
WITH ST-SEGMENT ELEVATION ACUTE MYOCARDIAL INFARCTION

1Vyshnevska I., 1Kopytsya M., 1Hilоva Ya., 2Protsenko E., 1Petyunina O. 

1State Institution L.T. Mala National Institute of Therapy of the National Academy of Medical Science of Ukraine; 
2V.N. Karazin Kharkov National University, Ukraine

One of the serious complications of acute myocardial in-
farction (AMI) is acute kidney injury (AKI) [2,3,13,19]. The 
frequency of AKI development in AMI according to various 
authors differs from 10 to 27% [7]. Modern methods of AMI 
treatment also contribute to the formation of AKI, namely, con-
trast-induced nephropathy. It is known that AKI significantly 
deteriorates the prognosis of the disease and raises mortality 
during the first year [18].

To reveal this formidable complication, new markers of car-
dio-renal dysfunction, which level elevates before the develop-
ment of AKI, are being investigated.

Promising in this respect is the stimulating growth factor ST2 
(its soluble form sST2). It is a peptide belonging to the family 
of interleukin-1 receptors, which secreted when cardiomyocytes 
and heart fibroblasts subjected to mechanical stress [11]. The 
main function of ST2 is potentiating of IL-33 effects, which has 
an antihypertrophic anti-fibrotic effect on cardiomyocytes under 
biomechanical stretching conditions. However, a sharp increase 
in the ST2 level in case of injury accompanied by inhibition of 
IL-33 favorable antihypertrophic effects [9]. 

Role of biomarker sST2 in heart failure formation studied 
well. Elevated concentration of sST2 predicts mortality in pa-
tients with heart failure and stable ischemic heart disease [5]. 
Elevated ST2 level is a predictor of major adverse cardiac events 
in acute coronary syndrome patients [20] AMI patients under-
going PCI [21], higher sST2 concentration at baseline predicts 
poor clinical outcome in ACS patients, including all-cause mor-
tality, HF events, and MACEs [6]. 

Limited number of studies regarding the role of biomarker 
sST2 in AKI prediction performed. One of the first study in 2011 
indicated that IL-33 promotes AKI in cisplatin-induced model. 
[1; 4]. Nowadays, there is not enough data to convincingly talk 
about the role of the sST2 biomarker in predicting acute renal 
damage.

The purpose of our study is to analyze the prognostic signifi-
cance of sST2 biomarker in identifying the risk of AKI develop-
ment in patients with ST-segment elevation myocardial infarc-
tion (STEMI). 

Material and methods. The study included 103 patients with 
STEMI, of which 75 patients were male (72.8%) and 28 female 
(27.2%), the mean age of participants was 61.85±12.23 years. 

Patients were hospitalized in the intensive care unit during the 
first day of the disease. Patients were subjected to selective coro-
nary angiography (SCAG) with subsequent stenting of the in-
farct-related artery. The control group consisted of 10 practically 
healthy persons, comparable by gender and age to the patients 
under examination.

The diagnosis of STEMI was established based on clinical, 
electrocardiographic and biochemical studies in compliance 
with European guidelines for the diagnosis and treatment of 
STEMI (2017). The study was carried out in compliance with 
the provisions of the Helsinki Declaration, the protocol was ap-
proved by the local Ethics and Deontology Commission (proto-
col No. 12 of 21.10.15).

Criteria for inclusion into the study concerned patients with 
STEMI, who arrived in the hospital during 24 hours after the 
onset of the symptoms and agreed to participate in the study. 
The exclusion criteria were: refusal to sign the Patient Informed 
Consent, infectious and inflammatory diseases at the stage of 
exacerbation, acute renal failure (need for hemodialysis), acute 
liver failure, and inability to follow the protocol of the study.

Conventional coronary angiography performed using Digital 
X-Ray system “Integris Allura” (Philips Healthcare, Best, The 
Netherlands), managed by radial or femoral access. Coronary 
arteries visualized with two-to-three orthogonal projections. In 
this study, the contrast “Ultravist-370” (Bayer Pharma GmbH, 
Germany), automatic contrast injector used. The contrast 
amount used in coronary angiography in each injection was 8 
– 10 mL for the left coronary artery and 6 mL for the right coro-
nary artery. The coronary arteries were divided into segments 
according to the American Heart Association classification

Reperfusion therapy was performed as follows: primary per-
cutaneous coronary intervention (PCI) - 28 (27.2%), thromboly-
sis - 28 (27.2%), thrombolysis with subsequent PCI - 27 (26.2%), 
20 (19, 4%) patients refused reperfusion for personal reasons or 
because of contraindicationس. According to (SCAG) data, the 
damage to coronary arteries with stenosis of more than 50% was 
considered significant. Stenosis of a single vessel was observed 
in 17 patients (32.7%), multi-vessel coronary artery injuries - in 
35 patients (67.3%). During the whole treatment period, STEMI 
patients received treatment according to the standard protocol.

According to SCAG, 16 (29.1%) patients had a single vessel 
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lesion, 16 (29.1%) had a two-vessel lesion and 23 (41.8%) pa-
tients had a multi-vessel lesion (three or more vessels). Coronary 
Artery Bypass Grafting (CABG) was not performed urgently af-
ter CAG for any single patient; this treatment recommended for 
two patients with multivascular damage (3 or more vessels with 
stenosis of more than 70% and in the range of 50-70%). CABG 
performed to the one patient in a delayed period (after the next 
two years), the second patient reached the endpoint (death).

Echocardiography was performed during hospitalization of a 
patient in hospital with the MedisonSonoAceX6 device (Korea), 
end-diastolic (ED) and end-systolic (ES) left ventricle (LV) vol-
ume, end-systolic (ES) and end-diastolic (ED) LV dimension, 
myocardial LV weight (LVM), left ventricular ejection fraction 
– LVEF by Simpson, left atrium (LA) diameter, LV diastolic 
dysfunction - maximal velocity of early diastolic filling E (m/s), 
maximum velocity of atrium diastolic filling A (m/s), their ratio 
E/A were assessed.

With the help of the AKI network classification (KDIGO, 
2013), the kidney function deterioration evaluated. A group 
of patients selected (n = 68), by which the creatinine level de-
termined over 48 hours. These patients divided into 2 groups 
depending on the dynamics of serum creatinine level. The first 
group included 23 patients with an increase in serum creatinine 
level by more than 26.4 µmol/l for 48 hours, corresponding to 
the first and higher stages of AKI. The second group included 
the remaining 45 patients, where the above-indicated dynamics 
of creatinine were not obtained.

All patients were determined standard and additional clinical 
and biochemical parameters on the first day of the disease.

Troponin I (Tn I) level was measured by chemoluminescent 
immunoassay (Humalyzer 2000, HUMAN GmbH, Germany) 
according to the manufacturers’ recommendations. The average 
of Tn I level was 0.5-50 ng/mL to all included patient to confirm 
STEMI diagnosis. In the whole group of patients the troponin 
level was equal to 3.83 [1,14-10,65] ng/ml. 

The level of sST2 was determined by the enzyme-linked im-
munoassay using the “Presage ST2 Assay” reagent kit, Criti-
cal Diagnostics, (USA), the N-terminal pro B-type natriuretic 
peptide level was determined using a set of “NT pro BNP-IFA-
BEST” (RF) during the first 24 hours after the event. 

Statistical processing of the obtained data was carried out using 
«STATISTICA® for Windows 6.0» (StatSoft Inc., №AXXR712D-
833241FAN5). Categorical variables were expressed as numbers 
and percentages, and the χ2-Pearson test was used to compare the 

variables between the groups under study. To determine the cor-
relation between sST2 level and the indices studied, a correlation 
analysis (correlation coefficient (r) by Pearson, Spearman) was 
used. Intergroup differences in qualitative characteristics were as-
sessed using the Mann-Whitney U-criterion. “ROC” receiver op-
erating system was used to assess the biomarkers discriminatory 
capacity. The regression analysis was used as a statistical method 
for determining the effect of an independent variable on the depen-
dent variable. For all types of analysis, differences were considered 
statistically significant at p<0.05.

Results and their discussion. In patients of the control group, 
the sST2 level was 19.4 [15.9-29.1] ng/ml and significantly dif-
fered from the ST2 level in the AMI group (38.28 [26.90-72.81] 
ng/ml) (p <0.05).

Comparative characteristics of patients depending on their 
reaching the endpoint - death from all causes within the 6 
months - is presented in Table 1.

It was found that the level of creatinine during hospital-
ization in patients who died was reliably higher than that 
in patients who survived (p=0.05), the same reliability was 
maintained when comparing creatinine level after 48 hours 
(p=0.02). Additionally, in the studied groups, the level of 
sST2 biomarker (p=0.008) and NTproBNP (p=0.0001) dif-
fered reliably. We did not find a significant difference in the 
levels of troponin I in the studied groups; there was no rela-
tionship between the level of the sST2, NT-pro BNP, and the 
level of troponin I.

As a result of the ROC analysis performed, it was found 
that creatinine was an independent predictor of an adverse 
outcome within the 6 months period (AUC 0.664, CI 0.552-
0.764, sensitivity 90%, specificity 50%, associated limit> 
108 μmol/l), Pic. 1.

The construction of the Kaplan-Meier curve for the in-
cluded patients depending on the level of creatinine and their 
achievement of the endpoint (death after 6 months) was per-
formed, Pic. 2.

Accumulation of endpoints, depending on the factors above, 
led to an early (1 month) divergence of survival curves, and 
by the end of the observation period reached a prognostically 
significant level (p=0.0003). To determine the degree of creati-
nine level effect on reaching the endpoint within 6 months, a 
stepwise regression analysis of proportional Cox risks was used 
(T1=8.64; T2=11.35; F=6.47; p = 0.00053).

A direct correlation between the level of sST2 and blood serum 

Table 1. Comparative characteristic of patients with MI depending on the prediction after 6 month

Indices
Patients, who died (n = 20),

median, upper, lower quartile
Patients, who survived (n = 83)
median, upper, lower quartile

*р

Blood serum creatinine 
(at hospitalization), µmol/l 

130 [115;140] 118 [100;135] 0.05

Blood serum creatinine 
(after 48 hours), µmol/l 

161 [115;213] 122 [104;131] 0.02

sST2 at hospitalization, ng/ml 111 [38.5;140] 62.46 [26;66] 0.008

Blood serum glucose, mmol/l 11.3 [7;15] 9.29 [6.3;9.9] 0.16

NTpro-BNP, ng/ml 1432,97 [147,70 -2548,26] 63,68 [29,93-597,77] 0.0001

Hemoglobin, g/l 136 [127;143] 137 [130;148] 0.4

LVEF, % 45 [38;50] 53 [48.5;60] 0.01

Heart, beats per minute 91 [78;104] 77 [65;90] 0.04
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creatinine was revealed (r=0.4; p=0.0006). On this basis, it can be 
assumed that an increase in the level of a biomarker is associated 
with the renal function decrease in patients with STEMI.

 The constructed ROC curve showed that the optimal 
threshold sST2 value for predicting the renal function de-
terioration is 36 ng/ml with sensitivity (Se) and specificity 
(Spe) of 77% and 60% respectively (Area under the curve 
(AUC) being 0.67; Confidence Interval (DI) being 95% 0.53-
0.8; p=0.02), Pic. 3. 

ROC-curve for NT-pro BNP has determined its threshold val-

ue as 1345 ng/ml (AUC=0.75; 95% CI 0.56-0.94; Se 60%; Spe 
95%; p=0.0089), Pic. 4. 

In multivariate regression analysis, we found that sST2 and 
blood glucose are the only significant predictors of acute kid-
ney injury during the first 48 hours (R2=0.437, P<0.001) among 
the parameters included into the study, such as the NT-pro BNP 
biomarker, ejection fraction, E/A ratio, end diastolic volume and 
hemoglobin level.

In patients, the strongest connection with decreased renal 
function during the first 48 hours from the onset of the disease 

Pic. 1. ROC curve for blood serum creatinine defined in pa-
tients depending on the disease outcome within the 6 months 
period

Pic. 2. Kaplan-Meier curve

Pic. 4. ROC curve for blood NT-pro BNP defined in patients 
depending on the disease outcome within the 6 months period

Pic. 3. ROC curve for sST2 defined in patients depending on 
the disease outcome within the 6 months period

Table 2 Factors associated with decreased renal function in patients with STEMI

STEMI patients, 
n=103

Factors Odd Ration Beta β р
sST2, pg/ml 0.103 0.44 0.2 0.0006

Glucose, mmol/l 0.1048 0.28 2.45 0.008
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was found in sST2 and blood glucose indices. Factors associ-
ated with decreased renal function in patients with STEMI are 
presented in Table 2.

The problem of AKI in STEMI patients is very actual because 
PCI is main treatment for this condition and using a contrast 
leads to deterioration of kidney function. 

In previous studies reported that the AKI incidence was 
6.2% in STEMI patients with preserved EF before PPCI [17]. 
In our study such complication were reached by 23% of pa-
tients. In this article, we discussed the importance of timely 
diagnosis of AKI, since this condition is significantly associ-
ated with the mortality of patients in the intensive care unit. 
We have selected the sST2 biomarker, since its levels are not 
influenced by age, initial renal function, body mass index, 
which gives sST2 a practical advantage over NT-pro BNP for 
predicting AKI [16].

 In current study elevated level of creatinine associated with 
high mortality, that means that deterioration of renal function 
strongly connect with surveillance. In this study, we first dem-
onstrated the prognostic ability of sST2 biomarker in selecting 
patients with high risk of AKI formation. We consider our re-
sults relevant, since this condition significantly complicates the 
treatment of patients with myocardial infarction, because AKI 
makes it difficult use a contrast for PCI, to prescribe such drugs 
as ACE inhibitors. We managed to confirm, using various statis-
tical methods, that sST2 biomarker is really a powerful tools in 
the AKI prediction.

 Thus, in our study, we first proved that rises of the sST2 bio-
marker level has a prognostic power in predicting the formation 
of acute renal injury in patients with STEMI. There is a small 
amount of research studying the role of sST2 biomarker in this 
problem. So, Lobdell K.W.et al. have proven that in patients un-
dergoing coronary artery bypass grafting, the level of the above 
biomarker prior to the operation is a predictor of AKI after the 
intervention [10].

 The sST2 biomarker, in the result of a multivariate analysis, 
turned to be the most significant marker for predicting the AKI 
development, despite the fact that NT-pro BNP had a higher sen-
sitivity, but its specificity was slightly inferior to ST2.

In this study, the sST2 biomarker has outweighed the predic-
tive power of the NT-pro BNP biomarker, which is the reference 
marker of left ventricular dysfunction. We have proved that the 
use of two biomarkers gives us a more complete picture to pre-
dict the AKI formation.

 In 2018, a study on the role of sST2 biomarker in a cohort 
of patients with a terminal stage of kidney disease was pub-
lished in the Clinical Chemistry journal. It has been found 
that its increase by more than 35 ng / ml is associated with 
cardiovascular mortality, overall mortality [15, 8, 14, 12]. 
These findings made us think about high actuality of chosen 
topic. In our study equal level of sST2 independently pre-
dicted AKI formation. 

In the study, 27 patients had a history of type 2 diabetes 
mellitus; the average blood glucose level in the first 24 hours 
from the onset of AMI was 9.68±5.20 mmol / L. In this case, 
an increase in glucose considered as stressful hyperglyce-
mia of critical conditions, which was AMI. Well-known that 
stressful hyperglycemia leads to an increase in apoptosis of 
myocardial cells, suppression of stem cell activity in the peri-
infarction zone, impaired effectiveness of myocardial pre- 
and postconditioning, an increase in the damage zone, and a 
worse prognosis. These all explain the presence of glucose in 
the results of the multivariate analysis as a predictor of AKI.

 Our study has several limitations. First, we acknowledge 
all limitations associated with the study design (i.e., single-
center, retrospective study). Second, the incidence of AKI 
may have been underestimated in patients who died within 
the first few hours of hospital admission, as changes in serum 
creatinine levels were not assessed in those patients. Third, 
I.V. crystalloid infusion was based on the hemodynamic sta-
tus of each STEMI patient individually. Finally, we generally 
defined AKI as at least.
Conclusions. 
1. The role of the biomarker ST2 in the early stratification of 
reduced kidney function in patients with STEMI suggests the 
development of AKI. 
2. We showed that level of sST2 > 36 pg/ml could predict de-
terioration of kidney function in STEMI patient with sensitivity 
77% and specificity 60%. The biomarker was significant and in-
dependent predictor of AKI. 
3. The first time a prognostic model has developed and this mod-
el used simple, but important factors. Routine measures should 
be recommended. 

 Prospects for further research: further observation of patients 
with the assessment of their condition over a longer follow-up 
period, 5-year after STEMI, seems perspective. A comparative 
evaluation of therapy approaches, its influence on renal function 
and effectiveness depending on the level of sST2 at admission, 
as well as in dynamics, is promising. 
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SUMMARY

BIOMARKER sST2 AS AN EARLY PREDICTOR OF ACUTE 
RENAL INJURY IN PATIENTS WITH ST-SEGMENT ELE-
VATION ACUTE MYOCARDIAL INFARCTION

1Vyshnevska I., 1Kopytsya M., 1Hilоva Ya., 2Protsenko E., 
1Petyunina O. 

1State Institution L.T. Mala National Institute of Therapy of the 
National Academy of Medical Science of Ukraine; 2V.N. Karazin 
Kharkov National University, Ukraine

One of the serious complications of ST-segment elevation 
myocardial infarction (STEMI) is acute kidney injury (AKI). 
Promising in this respect is the stimulating growth factor sST2. 
A sharp increase of ST2 level in case of injury is accompanied 
by inhibition of IL-33 favorable antihypertrophic effects.

The purpose - to analyze the prognostic significance of sST2 
biomarker in identifying the risk of AKI development in patients 
with STEMI.

The study included 103 patients with STEMI, of which 75 
patients were men (72.8%) whose mean age was (61.85±12.23) 
years. Patients were hospitalized at the intensive care unit dur-
ing the first day of the disease. Patients were subjected selective 
coronary angiography (SCAG) with subsequent stenting of the 
infarct-related artery. Criteria for inclusion into the study con-
cerned patients with STEMI, who arrived in the hospital during 
24 hours after the onset of the symptoms and agreed to partici-
pate in the study. The level of sST2 was determined during the 
first 24 hours after the event. 

In multivariate regression analysis, we found that sST2 
and blood glucose are the only significant predictors of acute 
kidney injury during the first 48 hours (R2=0.437, P<0.001) 
among the parameters included into the study, such as the 
NT-pro BNP biomarker, ejection fraction, E/A ratio, end dia-
stolic volume and hemoglobin level. The first time a prog-
nostic model has developed and this model used simple, but 
significant factors. 

The role of the biomarker ST2 in the early stratification of 
reduced kidney function in patients with STEMI suggests the 
development of AKI. 

Keywords: acute renal injury, myocardial infarction, prog-
nostic factors, biomarkers.

РЕЗЮМЕ

БИОМАРКЕР sST2 КАК РАННИЙ ПРЕДИКТОР 
ОСТРОГО ПОЧЕЧНОГО ПОВРЕЖДЕНИЯ У БОЛЬ-
НЫХ ОСТРЫМ ИНФАРКТОМ МИОКАРДА С ПОДЪ-
ЕМОМ СЕГМЕНТА ST

1Вишневская И.Р., 1Копица Н.П., 1Гилева Я.В., 
2Проценко Е.С., 1Петюнина О.В.

1ГУ «Национальный институт терапии имени Л.Т. Малой 
Национальной академии медицинских наук Украины», Харь-
ков; 2Харьковский национальный университет им. В.Н. Ка-
разина, Украина

Одним из серьезных осложнений острого инфаркта мио-
карда с подъемом сегмента ST (ОИМп ST) является острое 
повреждение почек (ОПП). Перспективным в этом отноше-
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нии является стимулирующий фактор роста sST2. Резкое 
повышение уровня биомаркера в случае повреждения со-
провождается ингибированием IL-33, благоприятным анти-
гипертрофическим действием.

Цель исследования - анализ прогностической значимости 
биомаркера sST2 в определении риска развития острого по-
вреждения почек  у пациентов с острым инфарктом миокарда 
с подъемом сегмента ST.

В исследование включены 103 пациента с ОИМп ST, из 
них 75 (72,8%) мужчины, средний возраст которых составил 
(61,85±12,23) года. Больные госпитализированы в течение 
первого дня заболевания. Всем проведена селективная коро-
нарография с последующим стентированием инфаркт-зави-

симой артерии. Уровень sST2 определяли в течение первых 
24 часов после события. При использовании мультивари-
антного регрессионного анализа обнаружено, что биомаркер 
sST2 и глюкоза в крови являются единственными значимыми 
предикторами ОПП в течение первых 48 часов заболевания 
(R2=0,437, P<0,001) среди параметров, включенных в иссле-
дование, таких как НТ-проМНП, фракция выброса, отноше-
ние E/A, конечно-диастолический объем левого желудочка и 
уровень гемоглобина. Впервые разработана прогностическая 
модель, в которой использовались простые, но значимые фак-
торы. Роль биомаркера ST2 в ранней стратификации риска 
снижения функции почек у пациентов с острым инфарктом 
миокарда предполагает прогноз развития ОПП.

reziume

biomarkeri sST2, rogorc Tirkmlis mwvave dazianebis adreuli prediqtori miokardiumis 
mwvave infarqtis mqone pacientebSi ST segmentis elevaciiT

1i.viSnevskaia, 1n.kopica, 1i.gileva, 2e.procenko, 1o.petiunina
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miokardiumis mwvave infarqtis (ST segmentis 

elevaciiT) erT-erT seriozul garTulebas war-
moadgens Tirkmlis mwvave dazianeba. am Tvalsaz-
risiT perspeqtiulia mastimulirebeli zrdis 
faqtori sST2. dazianebis SemTxvevaSi am bio-
markeris donis mkveTr matebas Tan erTvis IL-33-
is inhibireba, keTilsaimedo antihipertrofiuli 
moqmedebiT.
kvlevis mizans warmoadgenda biomarker sST2-

is prognozuli mniSvnelobis analizi Tirkmlis 
mwvave dazianebis gansazRvrisaTvis miokardiumis 
mwvave infarqtiT pacientebSi ST segmentis eleva-
ciiT.
kvlevaSi CarTuli iyo 103 pacienti miokardiu-

mis mwvave infarqtiT ST segmentis elevaciiT, maT-
gan 75 (72,8%) – mamakaci; pacientebis saSualo asa-
ki - 61,85±12,23 weli. pacientebi hospitalizebuli 
iyvnen daavadebis pirvelive dRis ganmavlobaSi. 
yvelas Cautarda seleqciuri koronarografia, 
SemdgomSi infarqt-damokidebuli arteriis sten-

tirebiT. sST2-is done ganisazRvra movlenebis 
ganviTarebidan pirveli 24  saaTis ganmavlobaSi.
multivariantuli recesiuli analizis gamoy-

enebis Sedegad gairkva, rom biomarkeri sST2 da 
sisxlSi glukoza daavadebis pirveli 48 saaTis 
ganmavlobaSi warmoadgens Tirkmlis mwvave da-
zianebis erTaderT mniSvnelovan prediqtors 
(R2=0,437, P<0,001) im parametrTa Soris, romlebic 
CarTuli iyo kvlevaSi: gandevnis fraqcia, Tana-
fardoba E/A, marcxena parkuWis saboloo dias-
toluri moculoba, hemoglobinis maCvenebeli. 
pirveladaa SemuSavebuli prognozuli modeli 
martivi, magram mniSvnelovani faqtorebis gamoye-
nebiT.
biomarker sST2-is roli Tirkmlis funqciis 

daqveiTebis adreuli stratifikaciis riskis 
SemcirebisaTvis miokardiumis mwvave infarqtis 
mqone pacientebSi gulisxmobs Tirkmlis mwvave 
dazianebis ganviTarebis winaswari gansazRvris 
SesaZleblobas.

ВЫСОКПЛОТНОЕ КАРТИРОВАНИЕ АТИПИЧНОГО ТРЕПЕТАНИЯ ПРЕДСЕРДИЙ 
С ИСПОЛЬЗОВАНИЕМ КАТЕТЕРА PENTARAY 

1Бакытжанулы А.Б., 1Абдрахманов А.С., 1,2Смагулова А.К.

1АО «Национальный научный кардиохирургический центр»; 
2АО «Медицинский университет Астана», Нур-Султан, Казахстан

Катетерная аблация - устоявшаяся стратегия лечения 
различных нарушений ритма сердца (НРС), которая за 
последнее десятилетие активно применяется в лечении 
наджелудочковых и желудочковых аритмий [1-3]. В на-
стоящее время радиочастотная точечная катетерная изо-
ляция устьев легочных вен (УЛВ) и криобаллонная изоля-

ция УЛВ остаются наиболее распространенными методами 
лечения фибрилляции предсердий (ФП), являющихся наи-
более распространенным видом НРС [4]. Однако, после 
проведенных вышеуказанных интервенционных процедур 
возникает рецидив ФП и возникновение других предсерд-
ных аритмий, таких как типичное и атипичное трепетание 


