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Sažetak

Uvod:  Primarna PCI (pPCI) je zlatni standard u 
lečenju bolesnika sa akutnim infarktom miokarda (AIM) 
sa ST elevacijom (STEMI).

Cilj: Cilj ove studije je da ispita uticaj dijabetičnog 
statusa na prijemu na petogodišnje preživljavanje kod 
pacijenata sa STEMI lečenih pPCI.

Materijal i metode: Konsekutivni podaci za 2087 
pacijenata primljenih u periodu od 1. januara 2009. 
do 31. decembra 2010. godine sa dijagnozom akutnog 
STEMI su prikupljeni iz elektronske baze podataka sale 
za kateterizaciju klinike za kardiologiju KCS. Pacijenti su 
podeljeni u 3 grupe: bez diabetes mellitusa (DM), bole-
snici sa DM koji nisu na insulinskoj terapiji - NIDDM 
(non-insulin dependent diabetes mellitus), bolesnici sa 
DM koji su na insulinskoj terapiji - IDDM  (insulin de-
pendent diabetes mellitus). 

Rezultat: 1664 (79,7%) nije imalo DM, 98 (4,7%) 
je imalo IDDM, a 325 (15,6%) je imalo NIDDM.  Pos-
tojala je statistički značajna razlika u stopi mortaliteta 
između tri grupe nakon 30 dana, godinu dana i 5 godina 
od intervencije, a najviša stopa je zabeležna kod IDDM 
bolesnika, zatim u grupi NIDDM  i najniža kod bolesni-
ka bez DM (15,3% vs 8,3% vs 5,9%, p < 0,001 nakon 30 
dana; 21,4% vs 15,4% vs 10,9%, p < 0,001 nakon godinu 
dana; 32,7% vs 24,3% vs 18,0% p < 0,001 nakon 5 godina). 
Takođe, postojala je visoko statistički značajna razlika u 
stopi petogodišnjeg mortaliteta između pacijenata sa i 
bez DM (26,2% vs 17,6%, p < 0,001). IDDM  je bio ne-
zavisan prediktor petogodišnjeg mortaliteta (HR=1,58, 
95% CI 1,07-2,32, p = 0,02), dok NIDDM  nije dostigao 
statističku značajnost (HR = 1,24, 95% CI 0,95-1,63, p = 
0,12).

Zaključak: Kod bolesnika sa DM postoji po-
višen rizik od smrtnosti u kratkoročnom i dugoročnom 
praćenju nakon pPCI. Insulin-zavisan diabetes je neza-
visan prediktor višeg petogodišnjeg mortliteta.
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Abstract

Introduction: Primary PCI (pPCI) is the gold 
standard in the treatment of patients with acute myocar-
dial infarction (AMI) with ST elevation (STEMI).

Aim: The purpose of this study is to evaluate the 
influence of diabetic status upon arrival at five year sur-
vival in patients with STEMI that were treated with pPCI.

Material and methods: Consecutive data for 2087 
patients admitted in the period from 1st of January 2009. 
to 31st of December 2010. with diagnosis of acute STEMI 
were collected from catheterisation laboratory cardiolo-
gy clinic CCS electronic database. Patients were divid-
ed into 3 groups: those without diabetes mellitus (DM), 
IDDM  (insulin dependent diabetes mellitus), NIDDM  
(non-insulin dependent diabetes mellitus). 

Results: 1664 patients (79.7%) did not have DM, 
98 (4.7%) had IDDM and 325 (15.6%) had NIDDM. 
There was a statistically significant difference in mortal-
ity rate among three groups after 30 days, one year and 
five years after intervention, and the highest rates were 
recorded at the IDDM patients, then at the NIDDM and 
the lowest in patients without DM (15.3% vs 8.3% vs 
5.9 %, p < 0.001 after 30 days; 21.4% vs 15.4% vs 10.9%, 
p < 0.001 after one year and 32.7% vs 24.3% vs 18%,  
p < 0.001 after 5 years). Also, there was a highly statisti-
cally significant difference in five-year mortality rate be-
tween patients with and without DM (26.2 % vs 17.6%,  
p < 0.001). IDDM was a independent factor when it 
comes to predicting five-year mortality (HR = 1.58, 95% 
CI 1.07-2.32, p = 0.02) whereas NIDDM was not (HR = 
1.24, 95% CI 0.95-1.63, p = 0.12).

Conclusion: Diabetic patients had an increased 
risk of mortality in the short and long-term follow-up 
after pPCI. Insulin-dependent was a single predicting 
factor after five year follow-up. 
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Introduction

Acute myocardial infarction (AMI) is the leading 
cause of morbidity and mortality in the world. Accord-
ing to the Institute of Public Health of Serbia “Dr Milan 
Jovanovic Batut” the most common cause of death are 
cardiovascular diseases (CVD) in 52.3% of cases, with a 
high proportion of ischemic heart disease - 18.5% [1].

Prompt implementation of thrombolytic thera-
py achieves reperfusion in a greater percentage of cases 
when compared with  spontaneous reperfusion with-
out therapy (50-60% vs. 15%). Percutaneous coronary 
intervention (PCI) achieves reperfusion up to 95% and 
therefore there is an obvious benefit of this procedure in 
comparison to other methods [2]. Primary angioplasty 
of acute myocardial infarction, or primary PCI (pPCI)  
are the terms relating to the use of balloon angioplasty, 
usually with stent implantation, in opening blocked cor-
onary arteries instead of thrombolytic therapy. It is the 
gold standard in the treatment of patients with acute 
myocardial infarction with ST segment elevation myo-
cardial infarction (STEMI).

Diabetes mellitus (DM) is present in 20-30% of 
patients with AMI (3). Although pPCI significantly re-
duced morbidity and mortality after STEMI compared 
with thrombolytic therapy, patients with STEMI who 
have DM continue to have a worse prognosis than pa-
tients without DM.

Patients with DM can be divided into 3 groups: 
those who are treated with insulin (IDDM - insulin de-
pendent diabetes mellitus) and in patients who are not 
treated with insulin - NIDDM (non-insulin dependent 
diabetes mellitus). Earlier studies have shown that pa-
tients with STEMI and IDDM have an increased risk of 
major cardiac events adverse (MACE) [3].

The main objective of this study was to evaluate 
the influence of diabetes, as well as the influence of the 
mode of treatment of diabetes (insulin vs. oral hypogly-
cemic agents) at the mortality rate after 30 days, 1 and 5 
years in patients with STEMI treated pPCI.

Materials and methods

Consecutive data for 2087 patients admitted 
during the period from 1st of January 2009 to 31st of De-
cember 2010 diagnosed with acute STEMI were collect-
ed from electronic databases catheterization at the Clinic 
for Cardiology CCS. The diagnosis of acute STEMI was 
made when the patients had symptoms for AIM accom-
panied with the signs of elevation > 1 mm (0.1 mV) in ≥ 
2 adjacent ECG leads with increased cardiospecific en-
zymes. Patients were emergently transported to the heart 
catheterization lab where they underwent the urgent 

coronary angiography. PCI was performed by using stan-
dard techniques if the anatomy of the coronary circula-
tion was adequate. All procedural decisions, including 
the selection of the number, type and method of implan-
tation and application of support pharmacotherapy, such 
as inhibitors of glycoprotein IIb / IIIa inhibitors, aspirin 
and PY12 receptor antagonists were done by operator in 
accordance with current guidelines (4).

Upon arrival, operator noted the presence or ab-
sence of DM, and the way of glucoregulation (insulin 
vs. oral hypoglycemic agents). Based on medical history, 
laboratory data and insight into medical records, patients 
were divided into 3 groups: without diabetes mellitus 
(DM), patients with DM who are not on insulin thera-
py - NIDDM (non-insulin dependent diabetes mellitus), 
patients with DM who are insulin therapy - IDDM (in-
sulin dependent diabetes mellitus). All patients to whom 
primary PCI was performed were prospectively followed. 
Baseline clinical data on admission, angiographical and 
procedural information were entered by qualified per-
sonnel and interventional cardiologists in the electronic 
database. Pieces of information about follow-up were ob-
tained after one month, one year and five years after the 
intervention was done.

Baseline characteristics that were monitored are: 
gender, age, previous AMI, previous stroke, previous 
PCI, previous coronary artery bypass graft (CABG), 
hyperlipoproteinemia (HLP), smoking, previous atri-
al fibrillation (AF), renal failure and body mass index 
(BMI). The difference in baseline characteristics between 
the groups was tested by using χ2 test. Statistical signifi-
cance was defined as p-value < 0.05. Nonparametric test 
(Kruskal-Wallis) was used to calculate the statistically 
significant differences between groups for body mass 
index (BMI) and age. Cumulative mortality rates were 
estimated using Kaplan-Meier method and log-rank test 
was shown a statistically significant difference in mortal-
ity between the groups. Cox regression analysis (Cox re-
gression hazard ratio) was used for multivariate analysis 
of survival between groups adjusted on the basis of the 
basic characteristics. All analysis were conducted using 
statistical software SPSS version 20 (SPSS Inc., Chicago, 
IL, USA).

Results

The cohort study consisted of 2087 STEMI pa-
tients. 423 patients (20.26%) had a DM, of which 98 
(4.7%) with IDDM, and 325 (15.57%) with NIDDM. 
Table 1 shows the baseline characteristics of 423 STEMI 
patients with DM, 1664 without DM. There was a statisti-
cally significant difference (p < 0.0001) between patients 
with IDDM, NIDDM and patients without DM in terms 
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There was a highly statistically significant differ-
ence between the three groups 30 days (IDDM NIDDM 
15.3% vs 8.3% vs 5.9% without DM, p < 0.001), after one 
year (IDDM 21.4% vs NIDDM 15.4% vs without DM 

Graph 1. Kaplan-Meier survival curve for all three groups of patients

10.9%, p < 0.001) and after five years of pPCI (IDDM 
32.7% vs NIDDM 24.3% vs without DM 18%, p < 0.001) 
(Graph 1).

Table 1.  Baseline characteristics in three groups (patients without DM, with NIDDM and with IDDM)

of gender, BMI, prevalence of cerebrovascular insult, pre-
vious renal insufficiency, previous atrial fibrillation, per-
cent of the female population and prevalence of smoking.

Table 2 shows mortality after 30 days of pPCI af-
ter one and five years of pPCI.

Table 2.  Mortality after 30 days, one and five years
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pPCI [5, 6]. After performing the stratification of pa-
tients with DM in those with IDDM and NIDDM, IDDM 
was shown to be an independent predictor of mortality 
after five-year follow-up, when compared with NIDDM. 
IDDM group had a 1.58 times higher risk (adjusted HR) 
for mortality during the five-year follow-up compared 
with patients without DM.

The effect of DM on adverse outcomes in patients 
with STEMI treated pPCI has been shown in previous 
studies [5, 6]. Antoniucci et al. showed that there is a dif-
ference in mortality between diabetics and non-diabetics 
with the highest mortality rate in the group with IDDM 
[7]. In accordance with the findings of previous studies 
[8-10], our analysis showed that patients with DM of-
ten have more associated risk factors, as well as a high-
er rate of comorbidities, especially renal failure. Patients 
with IDDM had the highest rate of other risk factors and 
comorbidities, which partly explains the highest rate of 
mortality during long-term follow-up in this group of 
patients.

Previous researches have identified the following 
factors associated with poor prognosis in patients with 

When adjusted to the baseline characteristics, 
IDDM was an independent predictor of mortality (HR 
= 1.58, 95% CI: 1.07-2.32, p = 0.02), whereas NIDDM 
was not (HR = 1.24, 95% CI: 0.95-1.63, p = 0.12). Age, 
previous stroke, previous PCI, the presence of DM, HLP, 
previous AF, renal failure and BMI have proved to be in-
dependent predictors of five-year mortality.

Discussion

As it is well known, DM is associated with an in-
creased risk of coronary heart disease and an increased 
risk of death. Despite advances in the treatment of AMI 
patients with DM have a significantly worse prognosis 
and clinical outcome than patients without DM. It is es-
timated that the number of people with DM will be  dou-
bled by 2030  [3]. In our study, 20.26% of consecutive 
followed patients with STEMI had DM. Results showed 
the presence of higher rates of comorbidity in this group 
of patients. This analysis confirmed that the presence of 
DM is associated with a higher rate of short-term and 
long-term mortality in patients with STEMI treated 

Kaplan-Meier survival curve after five-year fol-
low-up is shown in Graph 2 . After five years there was 
a statistically significant difference between the groups 
(Log-rank test, X2 = 20.08, p < 0.0001), also there was  

statistically significant difference in mortality rates be-
tween patients with and without DM (26.2% vs 17.6%; 
p < 0.001).

Graph 2. Kaplan-Meier survival curve for all three groups of patients
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STEMI and IDDM: damaged microcirculation, increased 
risk for atherothrombotic distal embolization, decreased 
cell viability due to the metabolic disorders caused by 
diabetic status [11] and less-developed collateral circula-
tion [12, 13]. In addition to the above mentioned mech-
anisms, there is debate on the impact of insulin and his 
adverse effects. On the one side the use of intensive insu-
lin therapy in glycemic control reduces the long-standing 
risk of cardiovascular disease and all-cause mortality, but 
on the other side recent studies emerged about the possi-
ble undesirable, pro-atherogenic effect of insulin [14, 15].

The limitation of our study is the lack of routine 
measurement of HbA1c in the blood, which is an indica-
tor of long-term glycemic control parameters, and which 
has been shown to be associated with the risk of adverse 
events [3].
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