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SECTION 7. THERAPY 

 

7.1 Possibilities of predicting the course of myocardial infarction without st-
segment elevation by different levels of growth stinulating factor expressed by 
gene 2 in plasma without / and in combination with other clinical and 
instrumental parameters 

 

Myocardial infarction without ST-segment elevation (NSTEMI) is an important 

medical and social problem due to the likely adverse events and risk of myocardial 

instability, leading to an increased incidence of recurrent heart attacks [355]. The risk 

of death during the year in patients with NSTEMI is significantly higher than in patients 

with STEMI. We examined 90 patients with NSTEMI [355, 356]. It was demonstrated 

that a complicated course of NSTEMI was registered by us in 22 (24.4%) patients. Of 

these, 15 (16.7%) observed the occurrence of acute cardiac arrhythmias (ACA), 3 

(3.3%) – cardiac conduction disorders (ACD) and 4 (4.4%) - acute heart failure (HF), 

which corresponded to Killip III. Of the ACA, almost half (53.3%) of patients had 

frequent ventricular extrasystoles (VE) with episodes of unstable monomorphic 

ventricular tachycardia (VT), 26.7% had paroxysmal atrial fibrillation (AF), and 20.0% 

had attacks of persistent VT, which in all cases were in the nature of monomorphic 

tachycardia. Of the 3 (3.3%) patients in whom ACD was determined, in 2 (66.7%) 

cases intermittent AV-blockade of the II-III degree was registered and in 1 (33.3%) - 

SA-blockade of the II degree. Based on this, we considered it appropriate to conduct a 

separate analysis: 

1) complicated course NSTEMI, where the initial parameter was a discrete value 

with a value of 1 or 0 points (1 point - complicated and 0 points - uncomplicated course 

of MI, respectively); 

2) the emergence of ACA, where the initial parameter was a discrete value with a 

value of 1 or 0 points (1 point - determined by ACA at hospitalization and 0 points - 

were absent, respectively); 
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3) the occurrence of acute heart failure (Killip III), where the initial parameter 

was a discrete value with a value of 1 or 0 points (1 point - determined clinical signs 

of Killip III at hospitalization and 0 points - were absent, respectively). 

In the Table 1 shows the results of a preliminary rank correlation analysis of 

Spearman of these initial parameters with the level of ST2 in plasma and various 

clinical and instrumental parameters. 

Table 1. 

Correlation relations of the nature of the course of myocardial infarction without 

elevation of the ST segment with different clinical and instrumental parameters. 

Indexes Spearman R p-value 

1 2 3 

Complicated course of MI, in points (1 - yes and 0 - no) 

ST2, ng / ml 0,48 <0,0001 
The presence of diabetes in points (1 - yes, 0 - no) 0,18 0,03 

Number of points by the GRACE score 0,54 <0,0001 
Troponin I level, ng / ml 0,22 0,007 

The severity of the coronary arteries (CA) lesion, 
the total score 

0,27 0,004 

Absence of hemodynamically significant stenosis 
of the CA, in points (1 - and 0 - no) 

-0,51 <0,0001 

The value of GFR, in ml / min m2,7 calculated by 
the CKD-EPI 

-0,19 0,01 

LV myocardial mass index (LVMMI), g / m2 0,22 0,008 
Local contractility index (LCI) 0,23 0,008 

The value of the average daily HR 0,29 0,005 
ACA, in points (1 - and 0 - no) 

ST2, ng / ml 0,24 0,007 
Age, years 0,31 0,0009 

Smoking, in points (1 - yes, 0 - no) 0,35 0,0005 
The presence of diabetes in points (1 - yes, 0 - no) 0,22 0,02 

Number of points by the GRACE score 0,35 0,0002 
Left atrium (LA), mm 0,27 0,005 

QT variance, ms 0,43 <0,0001 
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Killip III, in points (1 - and 0 - no) 

ST2, ng / ml 0,61 <0,0001 
Gender in points (1 - men and 0 - women) -0,21 0,02 

The presence of diabetes in points (1 - yes, 0 - no) 0,28 0,003 
Number of points by the GRACE score 0,87 <0,0001 

The severity of the CA lesion, the total score 0,49 <0,0001 
Absence of hemodynamically significant stenosis 

of the CA, in points (1 - and 0 - no) 
-0,62 <0,0001 

End-systolic distance (ESD), mm 0,60 <0,0001 
Diastolic dysfunction of type II, in points (1 - and 

0 - no) 
0,23 0,01 

Average mean night HR 0,22 0,01  
 

It is noteworthy that all analyzed baseline parameters had a statistically significant 

associative relationship with the level of ST2 in plasma. The latter was highest in the 

presence of signs of acute heart failure (R = 0.61, p <0.0001) and lowest - in the case 

of ACA (R = 0.24, p = 0.007). The obtained data suggested that the level of ST2 in 

plasma is associated primarily with the functional state of the myocardium and the 

development of myocardial dysfunction and, to a lesser extent, with other 

complications of MI. 

There was a relationship between the presence of diabetes and the value of the 

GRACE score with all the studied initial parameters. In this case, if the connection with 

diabetes in all cases was weak and did not exceed R = 0.28, the value of the points on 

the GRACE score had the nature of the connection of medium and significant strength 

(R from 0.35 to 0.87). Again, the relationship between these factors was greatest in the 

case of acute HF (R = 0.28, p = 0.003 for diabetes and R = 0.87, p <0.0001 for the 

value of the GRACE score, respectively) [357]. 

Among the instrumental indicators that characterized the nature of the anatomical 

lesion of the CA, a statistically significant correlation was found only two – the total 

score of the lesion of the CA and the absence of hemodynamically significant stenosis 

of the CA. The latter had an associative relationship with a complicated course of 
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NSTEMI (R = 0.27, p = 0.004 and R = -0.51, p <0.0001, respectively) and acute HF 

(R = 0.49, p <0, 0001 and R = -0.62, p <0.0001, respectively) and did not show a 

significant relationship with the occurrence of ACA. 

Of the indicators that characterized the structural and functional condition of the 

myocardium, the value of LVMMI (R = 0.22, p = 0.008) and LCI (R = 0.23, p = 0.008) 

were associated with a complicated course of NSTEMI, the value of LA, 27, p = 0.005) 

- with the occurrence of ACA and the value of ESD (R = 0.60, p <0.0001) and the 

presence of a type II of diastolic dysfunction (R = 0.23, p = 0 , 01) – with acute HF. 

The value of the mean daily heart rate was associated with a complicated course of 

NSTEMI (R = 0.29, p = 0.005), the value of the variance of the QT – with the 

occurrence of ACA (R = 0.43, p <0.0001) and the value of the mean night heart rate 

(R = 0.22, p = 0.01) – with the emergence of acute HF.  

We performed the following linear regression analysis to determine the regression 

relationship of ST2 in plasma with the nature of the course of NSTEMI and the 

development of various complications. The results of the analysis are shown in table 

2. 

Table 2. 

Regression relationships of the level of growth stimulating factor expressed by gene 2 

in plasma with the nature of the course of myocardial infarction and the development 

of various complications. 

Output parameters 
ST2, ng / ml 

R2 p-value 
Complicated course of MI, in points (1 - yes 

and 0 - no) 
0,41 0,0004 

ACA, in points (1 - and 0 - no) 0,20 0,03 
Кіllip III, in points (1 - and 0 - no) 0,59 <0,0001 
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To increase the efficiency of predicting the nature of the course of NSTEMI and 

various complications, the following analysis involved determining the most 

informative combination of factors with the mandatory participation of ST2. For this 

purpose, the indicators that were selected in the previous rank correlation analysis were 

used (Table 1). 

The data in Table 3 show that the use of additional, to the level of ST2, clinical 

and instrumental factors significantly increased the efficiency of regression 

relationships with complicated course NSTEMI and the development of various 

complications.  

In the case of a complicated course of MI R2 was increased from 0.41 (taking into 

account only ST2) to 0.62 (taking into account a combination of other clinical and 

instrumental factors); in case of ACA – from 0.20 to 0.41 and in case of acute heart 

failure (Killip III) – from 0.59 to 0.84. 

Table 3. 

Combinations of the most effective 
regressors 

Beta p-value 

Impact strength 
(%) 

to the output 
parameter 

1 2 3 4 
Complicated course of MI, in points (1 - yes and 0 - no) 

ST2, ng / ml 0,32 <0,0001 35,2 
Absence of hemodynamically 

significant stenosis of the CA, in points 
(1 - and 0 - no) 

-0,30 <0,0001 33,0 

The severity of the CA lesion, the total 
score 

0,12 0,02 13,2 

The value of the average daily HR 0,17 0,001 18,4 
The efficiency of the regression connection: R2 = 0.62; the value of the 

Fisher test (F) = 50.4 at a critical level of 1.76, p <0.0001 
ACA, in points (1 - and 0 - no) 

ST2, ng / ml 0,09 0,03 10,2 
Age, years 0,17 0,005 19,3 

Smoking, in points (1 - yes, 0 - no) 0,20 0,001 22,7 
LA, mm 0,14 0,008 15,9 
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QT variance, ms 0,28 0,0001 31,8 
The efficiency of the regression connection: R2 = 0.41; the value of the  

Fisher test (F) = 24.7 at a critical level of 1.82, p = 0.0002 
Кіllip III, in points (1 - and 0 - no) 

ST2, ng / ml 0,20 0,002 26,0 
The presence of diabetes in points (1 - 

yes, 0 - no) 
0,05 0,04 6,5 

The severity of the CA lesion, the total 
score 

0,13 0,007 16,9 

Absence of hemodynamically 
significant stenosis of the CA, in points 

(1 - and 0 - no) 
-0,22 0,0004 28,6 

End-systolic distance (ESD), mm 0,17 0,006 22,1 
The efficiency of the regression connection: R2 = 0.84; the value of the  

Fisher test (F) = 101.9 at a critical level of 1.79, p <0.0001 
 

In the analysis of cases with a complicated course of NSTEMI, the largest 

regression relationship could be achieved using a combination of the following factors: 

ST2 in plasma in ng / ml (beta = 0.32, p <0.0001), the absence of hemodynamically 

significant stenosis of the CA (beta = -0 , 30, p <0.0001) and the value of the total score 

of the severity of the lesion of the CA (beta = 0.12, p = 0.02) according to coronary 

angiography, the value of the average daily heart rate (beta = 0.17, p = 0.001) for Holter 

monitoring (HM) of ECG data. The greatest influence on the complicated course of 

NSTEMI had the plasma level of ST2 and the absence of hemodynamically significant 

stenosis of the CA according to coronary angiography (exposure force 35.2% and 

33.0%, respectively). Of interest was the fact that the absence of hemodynamically 

significant stenosis of the CA (in feedback) had a greater impact on the initial 

parameter than the severity of the anatomical lesion of the CA on the total score. 

Therefore, it should be assumed that the presence of hemodynamically significant 

stenosis of the CA according to coronary angiography (taking into account the fact that 

the patient has stenosis without taking into account their number - 1 or more), to a 

greater extent than the severity of СA damage on the total score causes complicated 

NSTEMI.  
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Analysis of factors that were associated with the occurrence of ACA showed low 

informativeness of ST2 plasma levels (R = 0.20, p = 0.03). Instead, additional 

consideration of such factors as age (beta = 0.17, p = 0.005), smoking (beta = 0.20, p 

= 0.001), the size of the LP according to echocardiography (beta = 0,14, p = 0.008) and 

the QT variance (beta = 0.28, p = 0.0001), determined according to the HM ECG, made 

it possible to increase the strength of the regression bond to R2 = 0.41, p = 0.0002.  

Calculation of the strength of the influence of independent factors on the 

occurrence of ACA in patients with NSTEMI showed that the greatest influence had 2 

regressors: the value of the QT variance in ms as a marker of myocardial electrical 

instability (strength of the initial parameter - 31.8%), and the presence of smoking, as 

a risk factor (22.7%). Therefore, the increase in the variance of the QT interval in ms 

and the presence of a risk factor for smoking, to a greater extent than other factors, 

causes the development of ACA in patients with NSTEMI. The development of ACA 

was influenced by the patient's age (19.3%) and the size of the LP (15.9%). The latter 

factor could be considered a predictor of the development of AF, which was determined 

in more than half of patients with ACA. 

In cases of acute HF, the regression relationship of ST2 plasma levels with the 

initial parameter was of medium strength and was R2 = 0.59, p <0.0001. Instead, 

additional consideration of a combination of factors such as a history of diabetes (beta 

= 0.05, p = 0.04), the total severity of the lesion of the CA (beta = 0.13, p = 0.007) and 

the absence of hemodynamically significant stenosis of the CA (beta = - 0.22, p = 

0.0004) according to coronary angiography, the value of ESD (beta = 0.17, p = 0.006) 

according to echocardiography, increased the regression relationship to 0.84 (p 

<0.0000) and brought it to the category powerful. It was noted that the greatest impact 

on the initial parameter of the calculated indicators had: the absence of 

hemodynamically significant stenosis of the CA (feedback) (the strength of the impact 

on the initial parameter - 28.6%), plasma ST2 (26.0%) and the value of ESD (22.1%). 

Based on the obtained data, it should be assumed that the development of acute cardiac 
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decompensation in patients with NSTEMI is primarily due to the nature of the 

anatomical lesion of the CA, the condition  of LV contractility and plasma ST2 levels.  

Table 4 shows the critical values for the most informative regressors and the odds 

ratio of events, which allow to predict the probability of an event in the presence of a 

critical value. As a critical value for quantitative values were used values of 25 percent 

of the indicator in the sample with a given condition (complicated course of MI; the 

presence of ACA or Killip III). 

Table 4. 

Possibilities of predicting the nature of the course of NSTEMI and its complications 

by critical values of independent factors. 

Independent factors 
Critical 
value 

Odds ratio 

Complicated course of MI, in points (1 - yes and 0 - no) 
ST2, ng / ml > 33 3,1 (2,7-3,9) 

Absence of hemodynamically significant 
stenosis of the CA, in points (1 - and 0 - no) 

0 2,9 (2,1-3,7) 

The severity of the CA lesion, the total 
score 

> 2 1,6 (0,8-2,4) 

The value of the average daily heart rate > 74 1,9 (1,2-2,8) 
ACA, in points (1 - and 0 - no) 

ST2, ng / ml > 31 0,9 (0,8-1,2)  
Age, years > 70 1,5 (1,0-2,8) 

Smoking, in points (1 - yes, 0 - no) 1 1,9 (1,5-3,0) 
LA, mm > 42 1,3 (0,9-1,7) 

QT variance, ms > 90  2,1 (1,7-2,9) 
Кіllip III, in points (1 - and 0 - no) 

ST2, ng / ml > 36 3,6 (2,9-4,8) 
The presence of diabetes in points (1 - yes, 

0 - no) 
1 1,0 (0,8-1,6)  

The severity of the CA lesion, the total 
score 

> 2 2,7 (2,2-3,5) 

Absence of hemodynamically significant 
stenosis of the CA, in points (1 - and 0 - no) 

0 4,2 (3,7-4,9) 

ESD, mm > 38 3,0 (2,5-4,1) 
 



TRADITIONAL MEDICINE AND PHARMACOLOGY. АCHIEVEMENTS, INNOVATIONS, 
AND ALTERNATIVES 

 275

It was determined that in patients with plasma ST2 levels > 33 ng / ml the chances 

of developing a complicated course of NSTEMI (development of acute cardiac 

arrhythmias and conduction, acute HF) increase by 3.1 (2.7-3.9) times with patients 

with ST2 level ≤ 33 ng / ml; in the presence of hemodynamically significant stenosis 

of the CA (0 points) - 2.9 (2.1-3.7) times compared with patients without such type of 

stenosis (1 point) according to coronary angiography; in the presence of the value of 

the average daily heart rate > 76 - 1.9 (1.2-2.8) times compared with patients with a 

value of ≤ 76 and in the presence of the total score of the severity of the lesion > 2 - 

1.6 (0,8-2,4) in comparison with patients in whom the value of the indicator did not 

exceed 2 according to coronary angiography.  

In turn, in patients with NSTEMI in the case of plasma ST2 levels > 31 ng / ml, 

the chances of developing ACA (frequent VE with episodes of unstable BP, attacks of 

VT and AF) increase by 0.9 (0.8-1.3 ) times in comparison with patients with ST2 level 

≤ 31 ng / ml; in patients older than 70 years - in 1.5 (1.0-2.8) compared with younger 

patients; in the presence of a history of smoking - 1.9 (1.5-3.0) times compared with 

patients who do not smoke; in the presence of the value of LA according to 

echocardiography > 42 mm - 1.3 (0.9-1.7) times compared with patients with the value 

of LA ≤ 42 mm; in patients with the value of the QT variance according to HM ECG 

> 90 ms - 2.1 (1.7-2.9) times compared with patients with a value of ≤ 90 ms. 

In addition, it was found that in patients with NSTEMI in the case of plasma ST2 

levels> 36 ng / ml, the chances of developing acute HF, which corresponds to Killip 

III, increase by 3.6 (2.9-4.8) times compared with patients with ST2 level ≤ 36 ng / ml; 

in the presence of diabetes in the anamnesis – 1.0 (0.8-1.6) times compared with 

patients without diabetes; in the presence of the total score of the severity of the lesion 

CA> 2 and the presence of hemodynamically significant stenosis of the CA according 

to coronary angiography – in 2.7 (2.2-3.5) and 4.2 (3.7-4.9), respectively, compared 

with patients in which the total score of the severity of the lesion CA ≤ 2 and no 

hemodynamically significant stenosis of the CA according to coronary angiography; 
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in the presence of ESD according to echocardiography > 38 mm - 3.0 (2.5-4.1) times 

compared with patients in whom the value does not exceed 38 mm. 

Thus, the determination of combinations of these indicators allows with high 

probability to predict the course of NSTEMI. 

 

  


