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ABSTRACT

Objective: To assess the in hospital mortality predictors of patients who 
underwent primary PCI in our hospital and to compare the results with similar 
studies in the literature . 

Methodology: This cross-sectional study included patients who underwent 
primary PCI with the diagnosis of STEMI in department of cardiology Etimesgut 
Government Hospital, Ankara. Patients who survived and patients who died 
during their follow up in the hospital after primary PCI were assigned into 2 
groups. Clinical and angiographic characteristics were compared between two 
groups. All statistical analyses were conducted using SPSS version 17.0 results were 
considered as significant if the p value was <0.05.  

Results:  Total of 85 patients were included. To groups were made on the bases 
of mortality. Group one had 58 patients who survived while group two had 25 
patients who died during followup. Time interval between hospital admission and 
wire crossing (Door to balloon time) didn't differ among two groups 
(88,64±32,47 versus 86,72±38,33, p>0.05) where as the patients who died 
had a longer symptom onset to hospital admission time (8,72 ± 7,68 versus 
3,19±2,82, p=0.001). PCI performed during off hours wasn't found to be 
related with increased mortality (p=0.830). 

Conclusion: Because the implementation of primary PCI in our hospital fulfil the 
quality of care and performance indicators recommended in the guidelines 
throughout the whole day, patient related factors become more likely to be 
associated with in hospital mortality compared to PCI related factors. Additional 
decline in the mortality rate can be achieved by raising the conciousness of 
community and improving transfer policies that could minimize the patient related 
factors including prehospital delay.

Key Words: ST segment elevated myocardial infarction; Primary percutaneous 
coronary intervention; In hospital mortality.
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INTRODUCTION 

ST-elevation myocardial infarction (STEMI) is one of the leading 
1causes of death worldwide.  It is a cardiac emergency requiring 

immediate diagnosis and rapid therapeutic management. 
Although advances in cardiovascular pharmacotherapy and 
effective timely reperfusion by greater use of percutaneous 
coronary intervention (PCI) have considerably improved the 
prognosis related with STEMI, mortality remains substantial with 
a reported in hospital mortality rate of 6-14%. Notably, such rates 
may vary significantly across subsets of patients, underlining the 

2presence of populations at higher or lower risks.  So, early and 
accurate risk stratification is preferred to predict the clinical 
outcome of patients with STEMI. In this manner, several studies 
were conducted to develop an applicable risk score system. 
Herein, we attempted to evaluate the clinical characteristics of 
patients with STEMI who died in a primary PCI center in Turkey. 
We also aimed to find which of the present risk score systems will 
mostly fit to represent our results. 

With regard to the patients who have non ST elevated myocardial 
infarction or stable coronary ar tery disease needing 
revascularization, many risk scoring systems have been 

8-13developed for identification of the high risk population.   
However, in the context of STEMI, many of the studies examining 
the predictors of mortality were conducted through incorporation 
and validation of the predetermined risk scoring systems 
developed primarily for the patients with non ST elevated 

14myocardial infarction or stable coronary artery disease.  
Likewise, many of the remaining studies related with STEMI were 
conducted in the fibrinolytic era and validated by later studies for 

15-19patients undergoing primary PCI.

METHODOLOGY

This case control study included patients who underwent primary 
PCI with the diagnosis of STEMI in Department of Cardiology, 
Etimesgut Government Hospital. Of these,  patients who survived 
after primary PCI during the hospitalization period were enrolled 
as the control group and patients who died after primary PCI 
during the index hospitalization period were enrolled as the study 
group  (mortality group). Exclusion criteria included the patients 
who referred to hospital more than 24 hours after symptom 
onset, died before coronary intervention, who were treated with 
fibrinolytic therapy before PCI and whose data was lack of clinical 
information regarding the exact time of symptom onset; 
admission time to the hospital and experienced time delay in the 
hospital until stent implementation (Door to balloon time). 
Demographic, anthropometric, clinical and angiographic data of 
the patients in the registry were all recorded. The study was 
implemented in accordance with Guidelines for Good Clinical 
Practice laid down in Declaration of Helsinki. The study protocol 
was approved by the Hacettepe University Hospital ethics 
committee.

STEMI was diagnosed based on ischemic symtoms with ST 
segment elevation of > 1mm in at least two contiguous leads or 
>2 mm in leads V1 through V3 or new left bundle branch block 
and elevation of troponin levels.3 Prehospital delay (Patient 
related delay) was defined as the time interval between onset of 
the chest pain and presentation to the emergency department of 

the hospital. In hospital delay time (System related delay) was 
defined as the time from diagnosis of STEMI in the emergency 
department until stent implementation. “On hour” admission was 
described as the admission time to the hospital between 08:00 
a.m and 17:00 p.m on weekdays. “Off hour” admission was 
described as the admission time to the hospital on weekends or 
between 17:00 p.m and 08:00 a.m on weekdays.

Treatment with antihypertensive drugs or a known diagnosis was 
defined as hypertension. Diabetes mellitus was diagnosed by 
fasting blood glucose >126 mg/dl, blood glucose >200 mg/dl at 
any time or a history of diabetes mellitus. Hypercholestrolemia 
was defined as a baseline cholestrol level >200 mg/dl and/or a 
low-density lipoprotein level >130 mg/dl or previously 
diagnosed and treated hypercholesterolemia. Cardiogenic shock 
was defined as persistent systolic blood pressure < 90 mmHg 
with clinical signs of poor organ perfusion in the absence of 
hypovolemia. Chronic renal failure was defined as a creatinine 
clearance less than 60 mL/min calculated by Cockroft formula. 

Angiography procedures were carried out by the standart 
technique. The decision about treatment strategy was made by 
the operators. Angiograms were analyzed by two experienced 
physicians. Thrombolysis in myocardial infarction (TIMI) flow 
grade were determined from the angiographic films. 

Continuous variables with normal distibution were expressed as 
mean ± SD and compared by Independent Samples T test. 
Categorical variables were described by frequencies or 
percentages and Pearson Chi- Square and Fisher's Exact test 
were used to analyse the data. Odds ratios and confidence 
intervals are presented in the tables. Kaplan-Meier method and 
Cox Regression analysis were performed to measure the effects 
of the variables and prepare the survival curves of the patients. All 
statistical analyses were conducted using SPSS version 17.0 for 
Windows. (SPSS Inc. Chicago, Illinois, USA) and results were 
considered as significant if the p value was <0.05.

RESULTS

Total of 85 patients were included. To groups were made on 
the bases of mortality. Group one had 58 patients who 
survived while group two had 25 patients who died during 
followup. All baseline demographics and clinical characteristics 
are described in Table 1.The mean age was 57.40±12.63 years 
in the control group and 65.24±10.90 years in the mortality 
group. The patients in the mortality group were older than those in 
the control group (p<0.05). There were no statistically significant 
differences between two groups in terms of gender distribution, 
history of hypertension or smoking. However, previous history of 
diabetes mellitus, chronic renal failure, coronary artery disease 
and myocardial infarction were found to be significantly more 
common among the mortality group population ( p<0.001, 
p<0.001, p=0.020, p=0.001, p=0.024, respectively).

With respect to the localization of STEMI, there was no significant 
difference between two groups ( p>0.05). The rate of the 
development of ventricular tachycardia/fibrillation was higher in 
the mortality group whereas the rates of development of 
atrioventricular block or atrial fibrillation were similar between two 
groups (p=0.003, p=0.736, p= 0.377, respectively). 
Presentation after cardiac arrest, high Killip class (Killip > 2), low 
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systolic blood pressure and high heart rate on admission were 
more likely to be seen in the mortality group compared to the 
control group with a statistical significance of p<0,001, 
p<0.001, p<0.001 p=0.004, respectively.  

Time interval between symptom onset and hospital admission 
(pre hospital delay) was longer in the mortality group (8,72 ± 
7,68 versus 3,19±2,82, p=0.001) but system related delay was 
found comparable between two groups  (88,64±32,47 versus 
86,72±38,33, p>0.05). In means of on-hour or off-hour 
admission times, there was no significant difference between two 
groups.

Mortality group had higher baseline levels of white blood cell 
(WBC) count, serum creatinine and glucose (p<0.001, 

p<0.001, p=0.012,respectively). Maximal CK-MB level was 
also higher in the mortality group (p=0.015). Whereas 
hemoglobin and hematocrit levels on admission were found 
lower in the mortality group (p=0.012, p=0.036). Baseline 
troponin value was slightly higher in the mortality group but the 
difference was not statistically significant (p=0.180). 

The distribution of the type of the infarct related artery was similar 
between two groups. The rate of the existence of two or 
multivessel disease was more likely to be seen in the mortality 
group ( p=0.029). Chronic total occlusion on non-infarct related 
artery was seen in a similar rate between two groups. TIMI 3 flow 
was less frequently obtained in the mortality group (p<0.001).In 
table 2, the clinical and angiographic characteristics are 
compared between two groups. 

Table 1:  Baseline Clinical Characteristics

Variables Control Group (n=58) Mortality Group (n=25) P-Value 

Age (years)       57.40±12.63      65,24±10,90 0.008

Male, n (%)         44 (75.86)         19 (76) 0.989

Hypertension, n (%)         27(46.55)         14 (58.33) 0.332

Diabetes mellitus, n (%)         12(20.69)         16 (66,67) <0.001

Chronic renal failure, n  (%)          1 (1.72)         10 (41.67) <0.001

Smoking, n (%)         57 (98,28)         20 (86,96) 0.067 

History of CAD, n (%)          2 (3.45)          8 (33.33) 0.001 

History of MI, n  (%)          1 (1.72)          4 (16.67) 0.024 

History of CVA, n  (%)          0 (0)           3 (15) 0.020 

KILLIP class (%, 1/2/3/4)  (84.48)/(13.79)/(1.72)/(0) 16/24/4/56 <0.001

Systolic BP <100 mmHg, n (%)          6 (10.34)         19 (76) <0.001

Heart rate >100/minute, n (%)          9 (15.52)         12 (48) 0.004 

Development of AF, n (%)          4 (6.9)           4 (16) 0.377 

Development of AV Blok, n (%)          4 (6.9)           3(12)  

Development of VT/VF, n (%)          4 (6.9)           9 (36) 0.003

Admission after arrested, n (%)           0 (0)           7 (28) <0.001

Symptom onset to admission (h)        3.19±2.82       7.68±8.72 0.001

Admission to wire crossing (min)        86.72±38.33      88.64±32.47 0.828

Off hour admission        27 (46.55)         11 (44) 0.830

Two or multivessel disease, n (%)        25 (43.1)         18 (72) 0.029

CTO on non-infarct related artery          6 (10.34)          6 (24) 0.20

TIMI-3 flow,n (%)         55 (94.83)         18 (72) <0.001

Glucose (mg/dl)      165.09±88.24     290.25±171.38 <0.001

Creatinine (mg/dl)          1.00±0.00        1.67±0.87 <0.001

Hb (g/dl)         14.53±2.09       13.25±1.94 0.012

WBC (10³/mm³)        11.40±3.45       16.60±6.73 <0.001

Maximal CK-MB (IU/L)     161.40±151.43    285.74±293.94 0.015

Initial Troponin (ng/ml)        10.06±6.89       21.70±11.74 0.18

CAD, coronary artery disease; MI, myocardial infarction; CVA, cerebrovascular accident; BP, blood pressure; AF, atrial fibrillation AV, atrioventricular; 
VT, ventricular tachycardia; VF, ventricular fibrillation; CTO, chronic total occlusion; TIMI, thrombolysis  in  myocardial infarction 
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Table 2:  Effects of Variables on the risk of In-Hospital Mortality

Variables Odds Ratio 95% CI P Value 

Age > 65      1.75 0.65-4.69 0.266 

Diabetes mellitus      7.67 2.66-22.13 <0.001

Chronic renal failure     40.71 4.8-345.07 <0.001

History of CAD      14.0 2.69-72.61 0.002 

History of MI      11.4 1.20-108.13 0.034 

History of CVA      23.4 1.15-475.19 0.040 

KILLIP class 2 (compared to 1)       9.19 2.11-39.93 0.031 

KILLIP class 3 (compared to 1)      12.25 0.64-234.82 0.096 

KILLIP class 4(compared to 1)      319.0 16.21-6279.4 <0.001

KILLIP class >2 (compared to = 2)      85.6 10.13-721.56 <0.001

Systolic BP (< 100 mmHg)     27.44 7.89-95.56 <0.001

Heart rate (> 100/min.)      5.03 1.74-14.49 0.003

Development of VT/VF      7.56 2.06-27.95 0.002

Admission after arrested      47.43 2.58-870.80 0.009

Symptom onset to 

admission (> 1 hour) (1.3)        1.3 0.48-3.51 0.240

Two or multivessel disease 3.39 1.23-9.38 0.018

TIMI < 3 flow (%) 7.13 1.66-30.50 0.008

Hyperglycemia                                              
(>140 

mg/dl,compared to =140 mg/dl) 

11.0 2.367-51.123 0.002

 

WBC                                                              

(>10x10³/mm³ compared to =10x10³/mm³)  

2.22 0.503-9.808 0.292

 

WBC                                                              

(>15x10³/mm³ compared to =10x10³/mm³)  

7.4 1.635-33.57 0.009

 

DISCUSSION 

Cardiovascular diseases are the leading cause of death 
4worldwide.  Of these, STEMI becomes prominent with a high 

5short-term mortality due to its rapid disease progression rate.  
Although survival after STEMI has considerably improved over 
decades due to the strategies enhancing early recognition and 
effective timely re perfusion particularly by primary PCI 
procedure, mortality related with STEMI remains substantial due 

6,7to the disease, patient or procedure related factors.  So, early 
risk assessment at the time of first medical contact and/or in the 
hospital becomes important for predicting the clinical outcome of 
STEMI. 

To date, Zwolle and CADILLAC are the risk scores that were 
generated and implemented to predict the 30 day mortality for 

20,21STEMI patients undergoing primary PCI.  And, to our 
knowledge, there is only one risk score (ACTION-GWTG) that has 
been primarily developed to predict the in hospital mortality in 

22patients with STEMI undergoing primary PCI.2,  Of these scores, 
Zwolle and CADILLAC have proven themselves as useful indexes 
for risk stratification after primary PCI, however ACTION-GWTG 

currently needs to be integrated and externally validated in further 
2,23studies.

In the highlight of the above risk scores, we attempted to establish 
the presence of any probable clinical, laboratory and 
angiographic characteristics that may be related with in hospital 
mortality in patients who underwent to primary PCI with the 
diagnosis of STEMI at our primary PCI center in Turkey. The 
following variables including age, history of diabetes mellitus, 
chronic renal failure, coronary artery disease, myocardial 
infarction, presence of two or multivessel disease, high Killip 
class, low systolic blood pressure, high heart rate, long symptom 
onset to hospital admission time (patient related prehospital 
delay), development of VT/VF, low TIMI flow grade, high levels of 
WBC, glucose, creatinine, CK-MB and lower hemoglobin levels 
were found to be more commonly encountered in patients who 
died in the index hospitalization period after primary PCI. 

As well as the results of this study overlap with the previous risk 
score systems, there appeared to be some differences. Like in 
both Zwolle and CADILLAC risk indexes; advanced age, high Killip 
class, presence of two or multivessel disease and low TIMI flow 
grade were found to be related with mortality. Differently from 
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Zwolle and likely in the CADILLAC; lower hemoglobin levels and 
chronic renal failure were found to be associated with mortality 
whereas total ischemia time until reperfusion was longer in the 
mortality group likely in Zwolle. 

With regard to ACTION-GWTG model, eight of the overall nine 
variables including age, heart rate, systolic blood pressure, 
diagnosis of STEMI, creatinine level, presentation after cardiac 
arrest, in cardiogenic shock or heart failure were found to be 
related with mortality in our study. Of these nine variables, 
troponin values were not shown to be higher in the mortality 
group of our study. We think that this was because the troponin 
samples were mostly taken only on admission. So, measured 
troponin levels didn't reflect the maximal troponin values. 
However, in order to recognize a reinfarction, the CK-MB levels 
were monitored as reflecting the maximal values and appeared to 
be significantly higher in our mortality group. Consistently, CK-
MB assessment was previously shown to be a good predictor of 

1infarct size on STEMI patients treated with PCI.

Each of the remaining variables that were revealed to be related 
with mortality in our study were proven to be a predictor of 
mortality in previous different studies. Of these variables, DM was 
assigned to be a risk factor in TIMI risk score model which was 
built in the fibrinolytic era but soon after validated in patients 
undergoing primary PCI. On the other hand, high blood glucose 
level at admission, regardless of the presence of DM was shown 
to be closely associated with increased mortality in previous 

4studies.  This finding seemed to be consistent with the results of 
our study stating the presence of higher glucose levels in the 
mortality group.

In patients with STEMI treated with fibrinolytic therapy, an 
independent association between leukocytosis and mortality was 

24,25revealed by TIMI10A and TIMI10B studies.  A more recent sub 
study of HORIZONS-AMI trial involving patients with STEMI 
undergoing primary PCI detected an independent association 

26between leukocytosis and 1 year mortality.  Similarly, high WBC 
count represented a higher risk of in hospital mortality in the 
present study. 

The preva lence and impact  of  ear ly  vent r icu lar  
tachycardia/fibrillation occuring in the setting of STEMI treated 

27,28with primary PCI are poorly understood.  Although earlier 
investigations did not find a significant impact of ventricular 
tachycardia/fibrillation on prognosis, some later trials 
demonstrated an increased in hospital mortality in patients with 

29ventricular tachycardia/fibrillation.  Never thless, short-term 
prognostic significance of early ventricular tachycardia/fibrillation 
in the first 48 hours of STEMI remains a ontroversial topic of 
discussion. In the present study, higher prevalence of ventricular 
tachycardia/fibrillation have been observed in the mortality group 
although none of the patients had died due to untreated VA.  

The above mentioned variables were evaluated individually or in 
groups in many trials to analyse their impact on short and long 
term mortality among patients with STEMI. However, the results 
vary significantly across subsets of patients that mainly represent 
a selected population. So, their importance as an independent 
risk factor for mortality remains controversial and only some of 
them can be assigned as a measure in risk score systems which 
differ in nature from each other.  

On the other hand, it's well established that there's a strong link 
between duration of myocardial ischemia and the survival rate, 
thereby achieving myocardial reperfusion as soon as possible is 
a priority. Total myocardial ischemia time until reperfusion is 

30determined by patient related and system related factors.  In our 
study, the experienced time delay from the admission to the 
hospital until stent implementation (system related delay) was not 
found to be longer in the mortality group compared to the control 
group. In accordance with this finding, the number of patients 
who were admitted during off hours wasn't higher in the mortality 
group. The on- hour and off- hour disparity of in hospital mortality 
didn't occur. However, pre hospital delay ( patient related delay) 
was shown to be significantly longer in the mortality group. On 
this basis, we propose that total myocardial is chemia time related 
with mortality is not attributable to the internal organization of the 
hospital sources. (system related delay). However, the attitude of 
the patients (patient related delay) plays the crucial role in 
determining the total ischemic time.

CONCLUSION 

Patients with STEMI comprise a heterogeneous population with 
respect to the risk of adverse events. Thus, their correct 
stratification becomes essential to evaluate their prognosis. On 
this background, many variables have been analysed to generate 
risk scores. In the maze of plenty of risk scores, our present study 
evaluating patients from the real world correlated well with the 
ACTION-GWTG model. Beyond the measures in the ACTION-
GWTG model, many other variables were also found to be related 
with mortality. We propose that more comprehensive, accurate 
but simpler and easily applicable risk score systems should be 
constructed for patients with STEMI undergoing primary PCI in 
the real world. 
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