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Aim. The aim of this randomized clinic trial was to study 5-year follow 
up of morbidity and mortality in patients with acute coronary syndrome 
after conducted multivessel percutaneous transluminal coronary 
angioplasty (PTCA).

Material and methods. The trial was carried out in two groups with EF 
<35% and >35% for assessment of acute coronary syndrome impact to 
myocardial revascularization. 742 patients were included to the trial. All 
patients were undergone coronary angiography admitted during 6 hours 
after MI and followed through PTCA. 5 year follow-up of morbidity was 
investigated on these patients considering an initial EF.

Results. 129 patients had got EF indices lower than 35%. Only 122 
patients (94%) among these ones completed the 5 year follow up. 613 
patients had got EF with initial indices higher than 35%. Average age of 

patients with EF <35% was 55,4 year (SD 12-15) and in patients with EF 
>35% - 55,8 year (SD 10-17). 

110 patients (90,2%) with EF <35% and 501 patients (86,6%) with
EF >35% were men. 12 (9,8%) women were in the group with EF<35%
and 76 (13,2%) in the group with EF >35%. Only 577 (93,8%) of them
completed the follow up. The estimation of morbidity and mortality were
done in divided groups by EF for both sex. Also there were investigated
and compared the causes of death in both groups.

Conclusion. EF was determined as an important factor influenced
morbidity and mortality in patients after PTCA.

keywords: Ischemic heart disease, myocardial infarction, percutaneous,
transluminal angioplasty, ejection fraction.

SUMMARY

INTRODUCTION
Although coronary heart disease (CHD) is the main cause of 

morbidity and mortality in most European countries and around the 
world [1] there is a gradual decrease in the incidence and mortality 
in acute myocardial infarction (MI) [2]. This may be partly due to a 
decrease in the known risk factors for cardiovascular diseases [3], 
as well as a decrease in the incidence of ST-elevated myocardial 
infarction (STEMI) [4], which has a higher risk of short-term 
mortality in patients compared to non-ST-elevated myocardial 
infarction (NSTEMI). On the other hand, a national observation 
conducted in 2007 in France showed that patients with NSTEMI and 
STEMI have comparable nosocomial and long-term prognoses [5].

The introduction of evidence-based therapies, including the 
timely use of revascularization procedures, such as percutaneous 
coronary interventions (PCI) in STEMI could also help to reduce 
mortality [6].

After the introduction of balloon angioplasty in 1977, there was 
a gradual, significant improvement in patient survival, which was 
promoted by coronary non-metal stents introduced in 1994 and 
drug-eluting stents in 2004, as well as increased control over stent 
thrombosis using dual antiplatelet therapy [7, 8]. These methods 
dramatically reduced the incidence of complications, although they 
still occur [9]. The efficacy of PCI in patients with ST-elevated MI 
and non-ST-elevated MI was demonstrated in randomized trials 
[10, 11].

As known, unstable angina and MI are widespread heart 
pathologies. However, low EF is a significant factor affecting 
coronary heart disease incidence and mortality [12, 13].

Taking into this into account, a study of the long-term results 
after PTCA and study of the effect of the EF preservation in patients 
with this pathology is of great scientific and practical importance.
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MATERIAl AND METHODS
The trial was conducted in 2008-2014 at the Central Clinical 

Hospital. A group of patients after PTCA due to MR was examined 
prospectively. During the trial, patients were mainly selected by 
the Syntax coefficient below 22. Patients with Syntax coefficient 
between 22–23 were selected for PTCA according to the overall 
decision of the cardiology team taking into account the wishes of 
the patient. A written consent was provided by the patients. 

The patients admitted within 6 hours after myocardial infarction 
underwent coronary angiography. Patients with MI underwent 
PTCA + stenting. The trial included patients with unstable angina 
and MI. The 5-year survival rate of these patients was studied 
taking into account the initial EF values.

The patients who had previously undergone PTCA, as well as 
those who need extracoronary cardiac or vascular intervention, 
patients admitted after 3 hours from the pain onset, patients who 
have had dialysis and have neurological disorders were excluded 
from the trial.

Second- and third-generation drug-eluting stents (Medtronic, 
Boston and Biomatrix) were used [14].

Current standard methods were chosen for the procedure 
according to the recommendations of the European Society of 
Cardiology (ESC). Patients for the trial were selected among those 
with a history of MI and unstable angina. The primary purpose of 
this procedure was complete cardiac revascularization.

The femoral or radial route was chosen for implantation in the 
vascular bed for PTCA. Patients were observed in the hospital for 
24-72 hours after the procedure. The patients were re-examined
after seven days. Before the procedure, all the patients received
300 mg of acetylsalicylic acid and 600 mg of clopidogrel. Treatment
with clopidogrel lasted for at least 12 months.

Statistical analysis of the data was carried out depending on 
the treatment prescribed. The results of the study for 5 years 
were identified as events for binary analyses. For statistical data 
processing, the Kaplan-Meier estimation system with log-rank test 
P was used to calculate cumulative events. Risk ratios and 95% 
confidence interval were calculated using the partial Cox likelihood 
test. A high sensitivity analysis was performed to identify the effect in 
patients based on 5-year results. We calculated the binary variables 
such as the absolute number (%) and continuous variables, as the 
mean (SD). A statistical analysis was reproduced using the SPSS 
statistical system and a statistical comparison of binary variables 
was performed using the x2 test or Fisher’s exact test.

RESUlTS AND DISCUSSION
To assess the effect of an acute coronary syndrome on the state 

of MR, a trial was conducted in two groups with EF below 35% and 
above 35%.

For randomized cohort trials, 742 patients were selected. 129 
patients had EF below 35%. After 5 years, follow-up was completed 
in 122 (94%) of these patients. 613 patients had EF higher than 35%. 
After 5 years, 577 (93.8%) of these patients completed the follow-up.

Patient characteristics were summarized as follows: in a randomized 
controlled trial, the mean age of the patients with EF below 35% was 
55.4 (SD 12-15) and with EF above 35% – 55.8 (SD 10-17).

110 patients (90.2%) with EF below 35% and 501 (86.8%) with 
EF above 35% were male patients. 12 (9.8%) women were in the 
group with EF below 35%, and 76 (13.2%) in the group with EF 
above 35%.

42 patients (34.4%) below 35% and 141 patients (24.4%) in the 
group with EF above 35% received treatment for the previously 
established diagnosis of type 2 diabetes mellitus. The Syntax ratio 
was 26.8 in the group with EF below 35% and 25.5 in the group 
above 35%. The patients in the trial received the antiplatelet drug 
clopidogrel for a year and stopped taking it after the expiration 
date. All the patients received acetylsalicylic acid for 5 years. After 
5 years, no differences were found in the use of this drug. 

To assess the effect of EF on myocardial revascularization, groups 
with EF below 35% and above 36% were studied. The patients who 
survived with EF below and above 35% during the 5 years after MR 
are shown in Figure 1.

Apparently, during the period after MR, 87.3% of the surviving 
patients were observed in the group with EF below 35% (12.7% 
mortality), and 94.6% of the surviving patients – in the group with 
EF above 36% (5.4% mortality). A significant difference was found 
(p = 0.00067) when comparing the number of surviving patients and 
mortality in both groups. EF below 35% increases mortality after 
MR by 2.5 times (Fig. 2). Thus, the EF degree can be considered a 
fairly serious factor affecting longevity MR.

The Kaplan-Meier survival analysis dynamically shows the 
significance of this difference from the first weeks.

In the follow-up period after MR, the survival rate of male patients 
in the group with EF below 35% was 88.1% (mortality – 11.9%), 
and in the group with EF above 36% it was 94.9% (mortality – 
5.1%). Significant differences were found when comparing survival 
and mortality in both groups (p = 0.000297). This confirms the 
increase in the mortality in males with low EF after MR. Thus, it is 
safe to say that the EF level can be considered an important factor 
affecting the longevity of male patients after MR.

In the follow-up period after MR, the survival rate of female 
patients in the group with EF below 35% was 78.9% (mortality – 
21.1%), and in the group with EF above 36% – 92.9% (mortality 
– 7.1%). When comparing survival and mortality rates in both
groups, significant differences were determined (p = 0.036). EF
values below 35% in females triple the number of deaths after MR
(Fig. 3).

Thus, the EF level in women can also be assessed as an important 
factor influencing longevity. 

EXAMINATION OF THE EJECTİON FRACTİON İN PATİENTS WITH ACS  
AFTER MULTIVESSEL PERCUTANEOUS TRANSLUMINAL ANGIOPLASTY

Figure 1. The number of patients surviving after MR in 
patients with EF below 35% and above 36% (percentages).
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Investigating the causes of death after MR, it became known that 
in patients with EF below 35%, it occurred due to cardiac reasons 
in 75.9% of cases, and due to malignant tumors – in 24.1% (Fig. 4).

In patients with EF above 36%, death occurred due to cardiac 
reasons in 52.5% of cases, due to extracardiac reasons – in 14.8% 
of cases, due to malignant tumors – in 32.8% of cases (Fig. 5).

Thus, an analysis of the causes of death after MR showed that 
cardiac reasons prevailed among the causes of death in patients 
with EF below 35%. Cardiac reasons and other reasons of death 
were of equal importance in patients with EF above 36%.

CONClUSION 
The EF level significantly affected longevity after MR for 5 years. 

When comparing the number of surviving patients and mortality 
with EF below and above 35%, a statistically significant difference 
was found. These data were identical in patients of both sexes. 
However, there was a tripling in deaths after MR in women with 
EF below 35%. Also a low level of EF was the cause of death to 
a greater extent compared with the normal level of this indicator. 

The author declares no conflict of interest on the presented 
article.
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Figure 4. Causes of death in patients with EF below 35% after MR.
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