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Predicting the development of adverse events 
in patients with acute coronary syndrome 
including genetics in the long-term follow-up

Цель To study a relationship of several factors (clinical and genetical markers) with unfavorable outcomes 
in patients with non-ST-segment elevation acute coronary syndrome (NSTE-ACS) in long-term follow-up.

Material and methods This full-design, prospective study included 415 patients with NSTE-ACS. 266 patients were evaluated 
for the presence of multifocal atherosclerosis (MFA). Typing of polymorphic variants rs1041981 LTA, 
rs1800629 TNF, rs4986790, and rs498679 TLR4, and also rs3024491 and rs1800872 IL10 was performed. 
Follow-up period lasted for 67±4 months. By the end of this period, information about clinical outcomes 
for 396 patients became available.

Results During the entire follow-up period, unfavorable outcomes were observed in 239 (57.5 %) patients with 
NSTE-ACS. The following clinical signs were associated with unfavorable outcomes: history of myocardial 
infarction, age >56 years, left ventricular ejection fraction (LV EF) ≤50 % and GRACE score ≥100, significant 
stenosis of brachiocephalic arteries, MFA, carriage of genotype А / А rs1041981 LTA (OR, 6.1; р=0.02) and 
allele А (OR, 1.9; р=0.01). According to results of a multifactorial analysis, the most significant predictors 
included LV EF <50 %, MFA, and carriage of genotype А / А rs1041981 LTA.

Conclusion Stratification of patients with NSTE-ACS into groups of high or low risk for having an unfavorable outcome 
within the next 6 years is possible using the prognostic model developed and presented in this study. The 
model includes the following signs: LV EF <50 %, MFA, and carriage of genotype А / А rs1041981 LTA.
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Despite the high mortality rates in infections and 
cancers, cardiovascular diseases (CVDs) such as 

acute coronary syndrome (ACS) are the leading cause 
of death in adults [1]. ST-elevation ACS has a high 
hospital mortality rate, and in fact is considered the most 
threatening form of cardiovascular disease. However, the 
mortality rate in patients with non-ST elevation acute 
coronary syndrome (NSTE-ACS) is twice as high four 
years after the event [2]. 

Long-term follow-up of patients with NSTE-ACS 
showed that the rate of fatal outcomes in five years was 
56 %, provided that only patients with non-ST elevation 
myocardial infarction (MI) were registered [3]. It was 
determined that if modern approaches to treatment 
are used, about 8.5 % of patients hospitalized with 
progressive angina pectoris showed signs of myocardial 

necrosis at the hospital stage, and MI developed in 39 % 
of cases in the long-term follow-up period [4]. Thus, it is 
relevant to find out which risk factors are associated with 
the adverse course of the disease in the long-term period 
in the current paradigm of medical care for patients 
with ACS. It should be noted that the influence of risk 
factors, which include carriership of alleles / genotypes of 
polymorphic genes, is not triggered by the development 
of ACS. However, the long-term follow-up of the patient 
cohort can reveal the relationship of genetic components 
with the development of repeat ACS and death outcomes 
in this particular category of patients.

The objective of this study was to investigate the 
relationship of factors (clinical and genetic markers) with 
adverse outcomes in patients with NSTE-ACS in the 
long-term follow-up period.
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Materials and Methods

A full-design prospective study was conducted 
that included 415 patients with NSTE-ACS who were 
consecutively hospitalized within 12 months. Inclusion 
criteria: patient consent to participate in the study; age 
from 40 to 80 years; anginal syndrome with typical 
electrocardiographic changes (ST depression more than 
1 mm and / or T-wave inversion). The diagnosis of non-
ST elevation MI was established in cases of elevated levels 
of troponin T at admission or over time. The absence of 
elevated levels of cardiac-specific enzymes determined 
the final diagnosis of progressive angina pectoris. Patients 
with ST-elevation were not included in the study. Patients 
were included in a genetic testing group at the end of 
the hospital period. 266 patients in the total sample 
were examined for signs of multifocal atherosclerosis 
(MFA) using coronary angiography and color-flow 
duplex scanning of brachiocephalic arteries (BCAs) and 
lower extremity arteries (LEAs). This study evaluated 
the incidence of cardiovascular adverse events (ACEs), 
which included cases of MI, progressive angina pectoris, 
ischemic stroke, and patient death. The seven deaths at 
the hospital follow-up stage were not included in further 
analysis. The follow-up period was 67±4 months, by the 
end of which the clinical outcomes of 396 patients on the 
register were reported.

Clinical characteristics of the sample: 60 % of the 
patients were male with a mean age of 61 years. 90 % had 
hypertension, 17.8 % type 2 diabetes, 39.8 % MI, and 
121 % had been subject to a cerebrovascular accident. The 
majority of patients (78.5 %) noted having previously 
experienced clinical signs of angina pectoris.

In this study, the variability of the rs1041981, 
rs1800629, rs3024491, rs1800872, rs4986791, and 
rs4986790 polymorphisms in representatives of the 
Caucasian population of the Kemerovo region was studied. 
The ethnicity of the patients was determined based on 
questionnaire and passport data, and representatives of 
the indigenous population of Kuzbass were not included 
in the study. Genotyping was performed in 96--well 
format using the TaqMan assays (LifeTechnologies, 
USA) with real-time detection using the ViiATM 7 real-
time PCR System (LifeTechnologies, USA) under the 
manufacturer’s instructions. No deviation from the 
Hardy – Weinberg equilibrium was registered.

The findings were statistically processed using MedCalc 
v.11.0 (Software, Belgium). The rate and percentages of 
quality indicators were estimated. Quantitative indicators 
are represented as the median and interquartile range 
(25th and 75th percentiles). The quantitative signs were 
compared using the Mann-Whitney U-test whereas the 
qualitative signs were compared using the 2×2 and 2×3 

contingency tables and the calculation of the Pearson 
chi-squared test or Fisher’s exact test. The odds ratio 
(OR) with a 95 % confidence interval (CI) was calculated. 
The multivariate analysis and the construction of the 
prediction model were carried out using binary logistic 
regression with stepwise selection of signs. The ROC 
(receiver operating characteristic) curves were used to 
determine the quantitative threshold and compare the 
prediction capacity of the reference (GRACE score) 
and our predictive models. The differences in the groups 
compared were considered statistically significant with 
p<0.05.

Results
Adverse outcomes were reported in more than half 

of patients with NSTE-ACS: 239 (57.5 %) patients had 
ACEs by the end of the scheduled follow-up period. Fatal 
outcomes were observed in 64 (15.4 %) patients, with 
47 (73.4 %) due to cardiovascular causes. The first year 
was the worst: 102 (42.6 %) patients developed adverse 
cardiovascular events, including the largest number 
of  fatal outcomes (25 (39.0 %) cases), repeat MI (18 
(50 %) cases), and hospitalizations due to progressive 
angina pectoris (60 (52.2 %) cases). In subsequent years, 
the same number of adverse outcomes were reported, but 
the incidence of ischemic strokes increased to 11 (35.5 %) 
cases by the sixth year of follow-up.

The outcome analysis at the end of the sixth year 
of  follow-up divided all patients included in the study 
into two groups: favorable outcome (Group I, n=157) 
and adverse outcome (Group II, n=239) (Table 1).

The development of adverse events in the long-term 
follow-up period was generally associated with older age 
and higher risk based on the GRACE score. Moreover, the 
development of ACEs was associated with such factors as 
the history of MI and a decrease in LVEF. Age >56 years 
(p=0.001; sensitivity (Sen)  – 75.9 %, specificity (Spe)  – 
40.5 %), LVEF ≤ 50 % (p=0.001; Sen  – 33.1 %, Spe  – 
78.3 %), and the estimated GRACE index ≥100.0 points 
(p=0.002; Sen  – 54.1 %, Spe  – 60.6 %) were predictive 
of adverse outcomes.

In this study, the data describing the main 
characteristics of the coronary arteries in groups with 
different outcomes did not differ significantly during the 
six-year follow-up stage (Table 2).

It was reported that, in the hospital period, coronary 
artery imaging was performed in 80 % of cases, and 
significant stenosis of three or more coronary arteries 
(CAs) was detected in about 30 % of patients with NSTE-
ACS. Due to the lack of a relationship between the nature 
of coronary artery lesions at the hospital stage and the 
development of ACEs in the long-term follow-up period, 
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the rate of complete myocardial revascularization within 
the first year after ACS is high (about 90 %) in both study 
groups.

It was found that only a limited number of patients 
(about 55 %) regularly took the drugs, and the differences 
in the frequency of major cardiac drug groups were not 
identified. During the first year of follow-up, about 80 % 
of patients took statins in both favorable and adverse 
outcome groups. However, only 35 % of patients were able 
to name the drugs by the sixth year of follow-up, with no 
significant differences between the groups with different 
outcomes.

The incidence of MFA within the six years of follow-
up was significantly higher in the group of patients with 

the adverse course of the disease due to the presence 
of  carotid stenosis. For example, more than 50 % 
of patients with an adverse remote outcome in the sixth 
year of follow-up had stenosis of BCA.

There is growing interest in studying the association 
between carriership of polymorphic protein genes 
involved in atherogenesis and the outcomes of diseases. 
In this study, the association of several genes related to the 
inflammatory response with remote adverse outcomes in 
patients after NSTE-ACS was investigated (Table 3).

The carriership of the A / A rs1041981 LTA genotype 
(OS 6.1; p=0.02) and A allele (OR 1.9; p=0.01) 
is significantly associated with the development of ACEs 
within the six years of follow-up of patients after ACS. No 

Table 1. Comparison of clinical factors  
in patient groups with NSTE-ACS based  
on disease outcome by the sixth year of follow-up

Parameter Group I, 
n=157

Group II, 
n=239 р

Male, n (%) 96 (61.2) 134 (56.1) 0.308

Age, years, Me (Q25; Q75) 59.0 (52; 68) 62.0 (56; 70) 0.001

Diagnosed MI, n (%) 79 (50.2) 122 (51.1) 0.948

History of MI, n (%) 45 (28.5) 98 (41.1) 0.021

History of stroke, n (%) 18 (11.3) 30 (12.6) 0.898

Previous PCI, n (%) 13 (8.3) 26 (10.9) 0.521

Previous CAB, n (%) 4 (2.51) 18 (7.49) 0.060

Type 2 DM, n (%) 23 (14.7) 51 (21.4) 0.136

History of CHF, n (%) 19 (12.0) 44 (18.5) 0.135

History  
of hypertension, n (%) 135 (86.0) 220 (92.1) 0.143

History  
of angina pectoris, n (%) 120 (76.5) 190 (79.5) 0.684

Active smoking, n (%) 75 (47.8) 85 (35.4) 0.017

BMI, kg/m2,  
Me (Q25; Q75)

28.5 (25.4; 
39.5)

28.8 (25.2; 
32.7) 0.413

GRACE risk,  
Me (Q25; Q75) 94 (78; 115) 103 (87; 122) 0.003

ST depression, n (%) 88 (56.0) 139 (58.1) 0.847

LVEF, %, Me (Q25; Q75) 61 (52; 65) 56 (48; 63) 0.002

LVEF <40%, n (%) 10 (6.36) 30 (12.5) 0.072

GFR using MDRD, Me 
(Q25; Q75),  
ml/min/1.732 

69.5 (56.8; 
85.7)

67.6 (54.8; 
80.1) 0.329

MI, myocardial infarction; PCI, percutaneous coronary intervention; 
CBS, coronary bypass surgery; DM, diabetes mellitus; CHF, chronic 
heart failure; BMI, body mass index; LVEF, left ventricular ejection 
fraction; GFR, glomerular filtration rate; Me (Q25; Q75), the median 
and the 25th and 75th percentiles; p, level of statistical significance.

Table 2. Features of coronary and peripheral atherosclerosis 
in patients with NSTE-ACS at the hospital stage in groups 
with different outcomes by the sixth year of follow-up

Sign Group I, 
n=157

Group II, 
n=239 р

Number of patients who 
underwent coronary 
angiography, n (%)

125 (79.7) 187 (78.3) 0.670

Coronary stenosis, n (%) 111 (70.6) 167 (69.7) 0.965

Multi-vessel coronary artery 
disease, n (%) 39 (24.9) 58 (24.3) 0.902

LCA trunk lesion>50%, n (%) 12 (7.65) 15 (6.28) 0.792

Hospital PCI, n (%) 58 (37.2) 87 (36.5) 0.934

Number of CBS scheduled, 
n (%) 25 (16.0) 33 (13.9) 0.632

Complete myocardial 
revascularization within the 
first 6 months of onset of 
ACS, n (%)

97 (90.6) 140 (91.5) 0.987

Assessment of peripheral arteries

Number of patients who 
underwent BCA CFDS 138 207 -

IMC thickness,  
Me (Q25; Q75), mm 1.2 (1.0; 1.3) 1.2 (1.1; 1.3) 0.207

BCA stenoses, n (%) 37 (26.8) 84 (40.5) 0.012

BCA stenoses >50%, n (%) 8 (5.7) 27 (13.0) 0.045

Number of patients  
who underwent LEA CFDS 121 171 -

LEA stenoses, n (%) 23 (19.0) 48 (28.1) 0.101

LEA stenoses >50%, n (%) 14 (11.5) 28 (16.3) 0.325

Number of patients who 
underwent the assessment 
of 3 arterial systems

103 147 -

Presence of MFA, n (%) 36 (35.0) 72 (49.1) 0.037

LCA, left coronary artery; PCI, percutaneous coronary intervention; 
CBS, coronary bypass surgery, ACS, acute coronary syndrome; CFDS, 
color-flow duplex scanning; BCA, brachiocephalic arteries; IMC, 
intima-media complex; LEA, lower extremity arteries; MFA, multifocal 
atherosclerosis; p, level of statistical significance; Me (Q25; Q75), the 
median and the 25the and 75the percentiles.
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other similar associations with other studied polymorphic 
genes were identified.

The significance of adverse outcome predictors within 
the six years of follow-up was determined by binary 
regression analysis. The baseline regression analysis 
included all the parameters that were significant at the 
previous stages of the study: age>56 years, history of MI, 
LVEF < 50 %, BCA stenosis>50 %, presence of MFA, and 
carriership of the A / A rs1041981 LTA genotype. The 
final prognostic model for adverse outcomes included 
three predictors: LVEF < 50 %, MFA and carriership of 
А / А rs1041981 LTA (Table 4).

Table 4 also lists ORs that demonstrate that these 
factors are highly related to adverse outcomes within 
the six years of follow-up, and the predictor factors used 
in the following formula to determine the y value, which 
is needed to calculate p, the probability of an adverse 
outcome, using the formula:

p = 1 / 1 + e-y

where e, the base of the natural logarithm, is a constant 
equal to 2.71; y=k + A × coefficient a + B × coefficient b + 
C × coefficient c.

A standard regression equation:

y = – 0.34 + A × 1.79+ B × 0.97+ C × 1.95

where A is LVEF (< 50 %=1; >50 %=0); B is 
MFA (present=1; absent=0); C is the A / A genotype 
(rs 1041981) of the LTA gene (present=1; other 
genotypes =0).

The ROC curve is a graphical representation of the 
probability of a predicted event (Figure 1). This curve was 
used to find p, above which the risk of adverse outcomes 
increases. The ROC curve shows the relationship between 
the number of correctly classified positive examples and 

Table 3. Frequency of genotypes and alleles  
of polymorphic genes depending on an outcome in the 
long-term follow-up period in patients after NSTE-ACS

Genotypes, alleles Group II, n (%) Group I, n (%) p

rs1041981 LTA

A / A 15 (15.5) 2 (2.9)

0.02A / С 44 (45.4) 30 (43.5)

С / С 38 (39.2) 37 (53.6)

A 74 (38.1) 34 (24.6)
0.01

С 120 (61.9) 104 (75.4)

ORA 1.89 [95 % CI: 1.16–3.06]; ORC 0.53 [95% CI: 0.33–0.86]

rs1800629 TNF

A / A 0 1 (1.4)

0.28A / G 25 (26.0) 13 (18.6)

G / G 71 (74.0) 56 (80.0)

A 25 (13.0) 15 (10.7)
0.52

G 167 (87.0) 125 (89.3)

ORA 1.25 [95 % CI: 0.63–2.46]; ORG 0.8 [95% CI: 0.41–1.58]

rs3024491 IL10

А / А 14 (14.6) 12 (16.7)

0.84А / C 51 (53.1) 35 (48.6)

C / C 31 (32.3) 25 (34.7)

А 79 (41.1) 59 (41.0)
0.97

C 113 (58.9) 85 (59.0)

ORA 1.01 [95 % CI: 0.65–1.56]; ORC 0.99 [95% CI: 0.64–1.54]

rs1800872 IL10

G / G 50 (51.0) 39 (53.4)

0.85G / Т 39 (39.8) 29 (39.7)

T / T 9 (9.2) 5 (6.8)

G 139 (70.9) 107 (73.3)
0.63

T 57 (29.1) 39 (26.7)

ORA 0.89 [95 % CI: 0.55–1.43]; ORC 1.13 [95% CI: 0.70–1.82]

rs4986791 TLR4

C / C 84 (86.6) 64 (87.7)

0.98C / T 13 (13.4) 9 (12.3)

T / T 0 0

C 181 (93.3) 137 (93.8)
0.84

T 13 (6.7) 9 (6.2)

ORC 0.91 [95 % CI: 0.38–2.20]; ORT 1.09 [95% CI: 0.45–2.63]

rs4986790 TLR4

А / А 78 (82.1) 61 (84.7)

0.88А / G 15 (15.8) 10 (13.9)

G / G 2 (2.1) 1 (1.4)

A 171 (90.0) 132 (91.7)
0.64

G 19 (10.0) 12 (8.3)

ORA 0.82 [95 % CI: 0.38–1.75]; ORG 1.22 [95% CI: 0.57–2.61]

p, level of statistical significance. LTA, lymphotaxin-α;  
TNF, tumor necrosis factor-α; IL10, interleukin-10;  
TLR4, toll-like receptor-4, OR, odds ratio; CI, confidence interval.

Table 4. Variable  
coefficients and model constants

Factor OR (95 % Cl) Coefficient p

LVEF <50 % (a) 5.96 (1.2–28.1) 1.79 0.024

MFA (b) 2.40 (1.2–4.81) 0.97 0.014

А / А rs1041981  
LTA (с) 7.18 (2.2–19.6) 1.95 0.0008

Constant (k) – -0.34 –

LVEF, left ventricular ejection fraction;  
MFA, multifocal atherosclerosis; LTA, lymphotaxin-α, k,  
constant value determined using the statistical software 
when building the model; p, level of statistical significance.
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the number of incorrectly classified negative examples. 
It is assumed that the classifier has a specific parameter, 
whose differing value will allow the division of patients 
into two classes taking into account the values of the test 
sensitivity and specificity. This parameter is often referred 
to as a cutoff point. The statistical software allowed us 
to obtain the cutoff point p>0.415, indicating a high 
probability of adverse outcome. If the p value is less than 
the cutoff point, ACEs are unlikely to develop within six 
years.

A satisfactory quality model was developed with the 
correct classification percentage of 76.9 % (AUC=0.679; 
sensitivity 65.9 %, specificity 63.4 %; p < 0.0001) with an 
optimal cutoff point of p>0.415.

Based on the classification characteristics, the 
combination of the three predictors presented can 
effectively divide patients into groups of high or low risk 
of adverse outcomes in the long-term follow-up period.

Figure 2 compares the ROC curves of the model 
developed as a result of this study and the GRACE 2.0 
score, with the greatest area under the ROC curve used 
to determine the adverse outcome risk score developed in 
this study (AUC=0.679; p < 0.05).

Our prediction model has advantages over the 
GRACE 2.0 clinical score as it includes risk factors that 
are unmodifiable over time. Thus, it is more relevant in 
determining the long-term prognosis for patients with 
NSTE-ACS.

Discussion
The literature now shows that the mortality of high-

risk NSTE-ACS (GRACE score) is about 25 % in the first 
year and reaches 56 % after ten years of follow-up [3, 5]. 
In 2016, the Federal State Statistics Service (Rosstat) 

reported that cardiovascular mortality was falling [1]. 
At the same time, foreign observational studies showed 
an increase in fatal outcomes after ACS in the long-term 
follow-up period [6]. In respect to this, the results of our 
study showing the high incidence of repeated non-fatal 
cardiovascular events in the first year after NSTE-ACS 
are consistent with several follow-up registries of patients 
with NSTE-ACS in the European population [7, 8]. In 
our recent study on the rate and time of the development 
of ACEs, we provided detailed data on the follow-up of 
patients with NSTE-ACS within the five years after their 
admission [9]. Interestingly, the highest incidence of 
ischemic stroke was observed in the sixth year of follow-
up, which may be due to the presence of significant 
atherosclerotic lesions in brachiocephalic arteries as well 
as their progression during the follow-up period. Similar 
data were collected in the sample of patients with ACS in 
Tomsk, where cases of ischemic stroke were reported in 
the long-term follow-up period [10].

This study identified associations between several 
clinical factors and the adverse course of the disease. 
Recently, along with symptoms of senility, the age 
threshold of 65 years has been considered an adverse 
factor. An increasing number of arguments propose 
that older age should not be used as an excuse to cancel 
revascularization due to the high mortality of coronary 
events [11]. In this study, patients with favorable 
outcomes were somewhat younger than patients with 
ACEs. However, age did not prove to be an independent 
predictor of adverse outcomes in the presence of such 
combination of predictors as significantly reduced LVEF, 
the presence of MFA, and carriership of the high-risk A / A 
rs1041981 genotype. In our opinion these predictors 
have advantages over the GRACE clinical model, which 
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is based mainly on age, in identifying younger patients 
who might have previously been predicted as at low risk of 
experiencing a fatal cardiovascular event.

The presence of previous incidences of MI in patients 
is not only directly associated with the development of 
adverse outcomes in patients with ACS [12] but also 
affects the decrease in LVEF. The decrease in global LV 
contractility, in turn, increases the risk of congestive heart 
failure and repeat coronary incidents, with an adverse 
impact stemming from even a relatively small decrease in 
LVEF to 56 % [13]. The relevance of complete myocardial 
revascularization in multi-vessel coronary lesions is 
unquestionable [14]. The approach to the management 
of NSTE-ACS patients adopted in our facility dictates 
that routine myocardial revascularization procedures are 
performed within the six months after discharge from 
the hospital. Thus, the majority of patients underwent 
either a transcutaneous coronary intervention or 
coronary artery bypass surgery at the second stage, and 
complete myocardial revascularization was achieved. In 
our opinion, this explains the absence of the relationship 
between the severity of coronary lesions, the rate of 
emergency interventions at the hospitalization stage, and 
the development of adverse outcomes in the long-term 
period.

Multifocal atherosclerosis was considered a predictor 
of the adverse course of the disease both in stable 
coronary artery disease and ACS [15]. For example, the 
presence of MFA was identified as a risk factor for an 
adverse prognosis within twelve months of follow-up in 
patients with STE-ACS. Thus, KemScore-1 was created. 
This score is based on a combination of such predictors 
as a refusal of percutaneous coronary intervention, older 
age, congestive heart failure, and reduced global LV 
contractility of < 40 %. Moreover, we made an attempt 
to increase the predictive value of the GRACE score by 
adding such predictors as MFA [16].

A significant association between the adverse course of 
the disease and the carriership of the A / A rs1041981 LTA 
genotype was identified as a genetic factor in the long-
term follow-up period. It is known from the literature that 
rs1041981 LTA is associated with the development of an 
adverse outcome after ACS [17]. Moreover, the A allele 
and the A / A genotype are present in 40 % and 16.5 % of 
the world population, respectively [18]. Several papers 
demonstrate that the A / A rs1041981 LTA genotype is 
significantly associated with coronary atherosclerosis 
and the development of MI [19]. This risk factor is 
useful for the stratification of the risk of severe coronary 
complications in the long-term period after NSTE-ACS. 
We have previously identified that the presence of the 
A allele and A / A rs1041981 LTA genotype in patients 

with NSTE-ACS is associated with the development of 
adverse cardiovascular events in a five-year follow-up 
period [20]. Follow-up beyond five years showed that the 
rs1041981 genotype retains its negative influence both in 
combination with and independently of other predictors. 
The use of a comprehensive prognostic approach, where 
narrower genetic markers are used along with traditional 
risk factors, improves the quality of long-term prediction 
in patients with NSTE-ACS.

The creation of complex models for the prognosis of 
long-term outcomes is now a relevant task, and genetic 
risk factors increase the prediction power, consequently 
influencing the choice of treatment strategy [21]. In 2017, 
a mathematical model was presented for the prediction 
of ACE risk within a year of NSTE-ACS diagnosis. It 
included such factors as the levels of serum C-reactive 
protein and carriership of the C / T rs1376251 genotype 
of the TAS2R50 gene alongside standard clinical risk 
factors, increasing its predictive value [22]. Konenkov et 
al. (2015) demonstrated that a combination of laboratory- 
and genetic predictors has a high prognostic significance 
and can be used as criteria for the assessment of the 
efficacy of cell-based therapy in patients with chronic 
heart failure [23].

The ACE risk model presented in this study is capable 
of stratifying patients into a high-risk group and allows the 
personalization of secondary prevention measures, as well 
as contributing to the reduction of re-hospitalizations and 
fatal outcomes in patients with NSTE-ACS in the long-
term period.

The assessment of the risk of repeated cardiovascular 
events in the long-term is interesting both to a patient and 
a consulting physician in choosing the optimal approach 
to patient management and drug therapy. Reduced 
patient awareness of the severity of the disease is the 
most significant factor in cases of decreased adherence 
to medication and lifestyle recommendations. Increase 
in patient adherence to regular drug administration was 
shown to be influenced by the explanation to the patient 
of his / her condition and the risk of the adverse course 
of the disease. The problem of patient adherence and the 
willingness to change their lifestyle after a cardiovascular 
event was addressed in a review of 44 European 
publications [24]. The importance of communication 
skills was emphasized in communicating effectively with 
ACS patients who, during hospitalization due to their 
diagnosis, experience initial stress as well as anxiety-
depressive disorders later on, and as a result are often 
not willing to continue treatment at the outpatient stage. 
Positive adaptation and lifestyle changes after ACS, which 
can be demonstrated using prediction models developed 
for the outpatient period, was shown to be more readily 
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accepted by patients to whom the pathogenic mechanisms 
and risks of adverse outcomes were explained multiple 
times [25].

Conclusion
Stratification of patients with NSTE-ACS into 

groups of high or low risk of adverse outcomes over the 
proceeding six years of follow-up can be performed based 
on the predictive model developed in this study, which 
includes such signs as LV50 %, MFA, and carriership 
of the A / A genotype of the LTA gene (rs1041981); It 

is expected that if a patient is aware of the existence of 
unmodifiable risk factors of adverse outcomes in the five 
years following diagnosis, it will motivate him / her to 
more carefully adhere to medical advice. Moreover, for 
patients with severe risk factors at the outpatient follow-
up stage patient education can enhance patient adherence 
to appropriate treatment and lifestyle changes.
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