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ABSTRACT

Introduction: Patients with ST-segment elevation myocardial infarction (STEMI) often undergo percutaneous coro-
nary intervention (PCI) procedures during their index hospitalisation. However, some factors may increase the risk 
of major adverse cardiac event (MACE) outcomes after delaying PCI. We aimed to determine the risk factors for 
MACE outcomes in acute STEMI patients who had PCI during their index admission. Methods: In this retrospec-
tive single-center study, the medical records of STEMI patients who had PCI during their index hospitalisation in 
our facility were retrieved. At 30 days and six months post-PCI, demographic characteristics, clinical presentation, 
coronary risk factors, and the rate of MACE outcome were recorded and analysed. Results: This study included 91 
STEMI patients. At 30 days and six months post-PCI, the rate of MACE was 10.5% and 8.0% respectively. At 30 days 
post-PCI, gender (p = 0.025), systolic blood pressure (p = 0.005) and heart rate (p = 0.003) were all associated with 
MACE outcomes. At six months, systolic blood pressure (p = 0.017), heart rate (p = 0.003), and previous coronary 
artery disease (CAD) (p = 0.014) were all associated with MACE. Conclusion: In acute STEMI patients, female gender, 
systolic blood pressure, heart rate, and a history of CAD are the risk factors for MACE outcomes after the PCI during 
the index admission. However, this is only single center study with short follow up period. Therefore, multi centers 
study and longer follow up period could provide better understanding on the factors associated with delayed PCI.   
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INTRODUCTION

Acute Coronary Syndrome (ACS) is a serious 
complication of atherosclerotic coronary artery disease. 
Three main categories of ACS were ST-elevation 
myocardial infarction (STEMI), Non-STEMI and unstable 
angina (1). Acute STEMI remains a main health issue 
globally. STEMI accounts for about 25% to 40% of all 
acute myocardial infarctions (2). In Europe, STEMI had 
an annual incidence rate of 58 per 100,000 in 2015 (3). 
While in Malaysia scenario, STEMI was responsible for 
10.6%, 12.3%, and 17.9% of the in-hospital, 30-day, and 
1-year mortality respectively (4). Reperfusion therapy 
is the principal treatment for STEMI patients. It can be 
done pharmacologically (administration of fibrinolysis) 
or mechanically (involving coronary intervention) (2). 
The mortality rate of STEMI patients has been reduced 
due to the extensive use of reperfusion therapy (3, 4).

Primary percutaneous coronary intervention (primary 
PCI) is used to treat STEMI patients who have not been 
priorly treated with fibrinolytics (3). Immense evidence 
has shown that mechanical reperfusion is better than 
fibrinolytic therapy (5). In a prospective cohort study, 
primary PCI was the most frequently used treatment 
for STEMI and associated with low total in-hospital 
mortality (6). The time that it takes to restore reperfusion 
in patients with STEMI is critical because the time loss 
is equivalent to myocardial loss (7). The best way to 
treat STEMI is to begin reperfusion therapy as soon as 
possible (within the first 12 hours after the symptoms 
onset) (2), and this approach has been shown to improve 
the clinical outcomes (8). Meanwhile, the longer time is 
taken to receive treatment once arriving at the hospital 
which has increased the mortality in STEMI patients 
(9). Additionally, PCI was helping to reduce cost in 
the management of STEMI patients in Japan. PCI was 
found to be more cost-effective than pharmacotherapy 
approach with a cost-effectiveness probability of 99.9% 
(10).
   
Major Adverse Cardiac Events (MACE) can be defined 
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as a combined clinical endpoint that signifies the 
effectiveness and safety outcomes of certain interventions, 
especially in cardiology. The components of MACE 
include all-cause mortality, cardiac death, myocardial 
infarction, repeated coronary revascularization, stroke, 
hospitalization due to heart failure, or coronary artery 
bypass grafting (11). Globally, the prevalence of MACE 
post-PCI was varied from one study to another. A pooled 
data from prospective randomised stent trials showed 
that 1-year MACE rate was 7.9% while the overall 5-year 
rate of MACE was 16.1% (12). Separated by gender, the 
MACE rate for men and women at 30-day after PCI were 
3.6% and 4.2% respectively, and increased to 17.7% 
and 18.9% for men and women, respectively after 5 
years (13). In Malaysia, the available data demonstrated 
that the MACE rate at 30-day post-PCI was 10.7% in non-
diabetic STEMI patients and 13.8% in diabetic STEMI 
patients respectively (14). MACE outcomes contribute 
to the increase of illness and death of coronary artery 
disease (CAD) patients after the percutaneous coronary 
intervention (PCI) procedure. Thus, the risk factors 
associated with MACE need to be identified and treated 
as early as possible to reduce the mortality rate (15).

Although primary PCI is the preferred reperfusion 
approach, its availability may be limited (16). In 
some areas, mainly in developing countries, early 
revascularization by pharmacoinvasive or PCI remains 
the main challenge. As a result, many STEMI patients 
missed it (17). Alternatively, delayed PCI becomes the 
preferred option, and the delay may contribute to the 
occurrence of MACE outcomes post-PCI. This will have 
a huge impact on the patients’ quality of life. A study 
found that the combined endpoints of mortality, ischemic 
events, reinfection, and the need for revascularization 
were significantly higher in delayed PCI group as 
compared to early PCI group at 30 days (30.9% vs. 
8.5%) and six months (50.6% vs. 25.6%) post-PCI (18). 
Nevertheless, factors such as diabetes, heart failure, and 
older age increased the risk for MACE outcomes in ACS 
patients (19). Hence, it is critical to identify what factors 
that predict MACE outcomes in acute STEMI patients 
who had PCI procedures during their index admission. 
The assessment of risk factors, clinical characteristics, 
and PCI outcomes will provide valuable information for 
effective prevention and control strategies, which will 
improve the management of STEMI patients post-PCI. 
Therefore, the current study aimed to determine the 
risk factors of MACE outcomes for STEMI patients who 
underwent PCI during the index admission.  

MATERIALS AND METHODS

This retrospective single-center study was performed 
at a tertiary governmental university hospital. The 
Human Research Ethics Committee of Universiti Sains 
Malaysia has approved this study’s protocol (USM/
JEPeM/18040202). The researchers retrieved the medical 
files of all STEMI patients who were 18 years of age or 

older, admitted with or without fibrinolytic therapy, and 
treated by PCI during index admission from January 
2013 to March 2018. Data collection focused on the 
demographic characteristics, clinical presentation, 
coronary risk factors, coronary angiography parameters, 
and the outcomes of PCI. The information was gathered 
using a standard data collection form. Only STEMI 
diagnoses that were documented in the patients’ medical 
records were included in this study. A diagnosis of STEMI 
was made based on the symptoms, electrocardiogram 
changes, and cardiac biomarker measurement. STEMI 
was then confirmed if at least two out of these criteria 
occurred (20, 21). Meanwhile, STEMI diagnoses that 
treated by a primary PCI strategy or underwent PCI after 
discharge from the hospital were excluded. 

End point and study definition 
The primary end point was the rate of MACE at 30 days 
and six months for STEMI patients’ post-PCI. Secondary 
end point was the determination and association of 
the risk factors in STEMI patients with MACE at 30 
days and six months post-PCI. STEMI was defined as 
a clinical syndrome characterized by the presence of 
myocardial ischemic symptoms and associated with 
persistent electrocardiographic ST-segment elevation 
and/or subsequent raising of the cardiac enzymes 
(22). PCI during index admission was referred to the 
implementation of PCI after 48 hours and up to 28 
days after the onset of STEMI, and during the same 
hospitalisation of patients (23). The 48-hour cut-off was 
selected based from the previous studies (24, 25). MACE 
outcomes were defined as the occurrence of one or more 
of the following: cardiac death, recurrent myocardial 
infarction, stroke, rehospitalisation due to heart failure, 
or repeated coronary revascularization (11). The MACE 
outcomes were recorded 30 days and six months after 
PCI by reviewing the patients follow-up notes and by 
phone calls.

Statistical analysis
All statistical analyses were carried out with the IBM® 
Statistical Package for Social Science (SPSS®) version 
24 software (IBM®; Armonk, New York, United States). 
Continuous variables were presented as mean (standard 
deviation, SD) while categorical variables were 
summarised by frequency and percentage. The Simple 
Logistic Regression (SLogR) analysis was performed 
to identify variables that could be associated with the 
MACE outcome. The absence and presence of MACE 
were coded as ‘0’ and ‘1’ respectively. Clinically 
relevant variables and variables from the SLogR analysis 
(p-value < 0.25) were identified. The identified variables 
were included in the Multiple Logistic Regression 
(MLogR) analysis for variable selection in the final 
model of MLogR. The variable selection was performed 
with conditional, backward, and forward stepwise 
procedures. Only variables with p-value < 0.05 from 
these procedures were selected as final variables, and 
included in the final model of MLogR. The final model 
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outcomes (Table III). In addition to the significant SLogR 
parameters, we identified parameters that had a p-value 
of less than 0.25 (from SLogR analysis) and also clinically 
relevant parameters. Age, diastolic BP, hypertension, 
dyslipidemia, diabetes mellitus, and door to needle time 

was then performed with the enter method in order to 
find the association of the final variables with the MACE 
outcomes. Significant analysis was determined by a 
2-sided p-value of less than 0.05. The model fitness was 
evaluated using the area under the Receiver Operation 
Characteristic (ROC) curve. The model was considered 
fit when there was more than 0.8 (80%) area under the 
ROC curve with a p-value less than 0.05.

RESULTS

Between January 2013 and March 2018, a total of 
168 STEMI patients were screened. Seventy-seven out 
of them were excluded. The reasons for the exclusion 
were due to the patients were treated by primary PCI 
(two patients) and undergone PCI after discharge (75 
patients). Finally, 91 patients were enrolled in this study.

Demographic and medical background 
The mean (SD) age of all patients was 55.80 (11.0) years, 
and 85.7% of the patients were male. Meanwhile, the 
mean body mass index (BMI) for all patients was 25.9 
(4.9) kg/m2. The mean (SD) systolic and diastolic blood 
pressure (BP) were 134.84 (28.22) and 82.43 (22.14) 
mmHg respectively. In this study, more than half of 
the patients were smokers. The main risk factors were 
hypertension, dyslipidaemia, and diabetes mellitus. 
Moreover, our study population also had previous 
coronary artery disease (CAD), atrial fibrillation, 
cerebrovascular accident, angioplasty, and chronic 
kidney disease (CKD). During their admission, the 
majority of our patients were classified as Killip class 
I. The most common type of STEMI was the anterior, 
followed by the inferior. The angiographic findings 
revealed that nearly half of all patients had single-vessel 
disease, followed by two-and three-vessel disease. The 
majority of the patients had achieved Thrombolysis In 
Myocardial Infarction (TIMI) flow grade 3 after PCI. 
The majority of patients received fibrinolysis as STEMI 
treatment, followed by PCI. In terms of in-hospital and 
discharge medications, patients received adenosine 
di-phosphate (ADP) inhibitors, aspirin, beta-blockers, 
angiotensin-converting enzyme inhibitors (ACEI) and 
statins as medications (Table I).

Clinical outcomes and factors associated with MACE 
outcomes
At 30 days after PCI, the overall MACE rate was 10.5%, 
and at six months, it was 8.0%. Rehospitalization 
due to heart failure was the most common post-PCI 
clinical outcome at both time points. Meanwhile, upper 
gastrointestinal bleeding was the cause of the reported 
major bleeding (Table II). 

From the SLogR analysis, at 30 days post-PCI, significant 
association was seen between variables of gender, 
systolic BP, and heart rate with MACE outcomes. 
Meanwhile, at six months post PCI, only heart rate 
had shown a significant association with MACE 

Table I: Demographic and medical background of STEMI patients.

Variables Mean (SD) Frequency (%)

Age (years) 55.80 (11.0)

BMI (kg/m2) 25.9 (4.9)

Systolic BP (mmHg)
Diastolic BP (mmHg)
Heart rate (bpm)

134.84 (28.22) 
82.43 (22.14)
79.07 (24.66)

DNT (min) 81.97 (172.38)

Gender
Male 78 (85.7)

Female 13 (14.3)

Coronary risk factors

Smoking 55 (64.7)

Hypertension 42 (46.2)

Dyslipidaemia 34 (37.4)

Diabetes Mellitus 33 (36.3)

Previous CAD 11 (12.1)

History of CKD 10 (11.0)

History of AF 2 (2.2)

History of CVA 1 (1.1)

Previous angioplasty 2 (2.2)

Previous CABG 0 (0.0)

Killip Class
I
II
III
IV

47 (51.6)
21 (23.1)
7 (7.7)

13 (14.3)

STEMI Location
Anterior
Inferior
Lateral
Posterior

56 (61.5)
33 (36.3)
1 (1.1)
1 (1.1

Diseased Vessels
1VD
2VD
3VD 

45 (49.5)
35 (38.5)
11 (12.1)

TIMI Flow Post-PCI
0
1
2
3

0 (0.0)
0 (0.0)
2 (2.2)

88 (97.8)

Medications during hospi-
talisation and at discharge

Fibrinolysis
Aspirin
ADPI
ACEI
Beta-Blockers
Statin

79 (86.8)
91 (100.0)
86 (97.7)
57 (64.0)
38 (42.7)
72 (80.9)

BMI: Body mass index, BP: Blood pressure, DNT: Door to needle time, CAD: Coronary ar-
tery disease, CKD: Chronic kidney disease, AF: Atrial fibrillation, CVA: Cerebrovascular ac-
cident, CABG: Coronary artery bypass grafting, VD: Vessel diseased, TIMI: Thrombolysis in 
myocardial infarction, ADPI: Adenosine di-phosphate receptor inhibitors, ACEI: Angiotensin 
converting enzyme. 
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(DNT) were the parameters with a p-value less than 0.25. 
The history of smoking, previous CAD, and CKD were 
identified as the clinically relevant parameters. All these 
parameters were then analysed in the MLogR analysis.

The results of MLogR showed that at 30 days post PCI, 
female gender, systolic BP, and heart rate at admission 
had significant associations with MACE outcomes. At 
six months, the systolic BP, heart rate, and previous 
CAD history were all significantly associated with 
MACE outcomes (Table IV). The area under the ROC 
curve was applied to evaluate the final model fitness 
for factors that were significantly associated with MACE 
outcome. There was good model fitness, fulfilled model 
assumptions, and no problems with multicollinearity or 
interaction. At 30 days after PCI, the area under the ROC 
curve was 0.945 (94.5%), p < 0.001 (Fig. 1), and at six 
months after PCI, it was 0.925 (92.5%), p = 0.001 (Fig. 
2). The results indicated excellent discriminant ability 
for this model.    
            
DISCUSSION

In this retrospective single-center study, smoking, being 
overweight or obese, hypertension, dyslipidaemia, 
and diabetes mellitus were all prevalent in our study 
participants. Meanwhile, female gender, low systolic BP, 
high heart rate, and previous CAD were the significant 
risk factors of MACE outcomes.

Patients in the current study had a mean age of 55.80 
(11.0) years. There were younger than patients from 
other countries and studies, where the average age of 
STEMI patients was over 60 years (26-28). The early 
onset of STEMI among our patients could be explained 
due to a higher prevalence of smoking, an established 
coronary risk factor. Smoking constituted 64.7% of 
our STEMI patients. This is slightly higher than data 
from the NCVD-ACS registry which demonstrated that 
51.7% of STEMI patients were current smokers (4). 
Meanwhile, the smokers’ percentage in the Global 
Registry of Acute Coronary Events (GRACE) registry was 
56.7% (28). In term of gender, the majority (85.7%) of 
patients in this study were males. This is in accordance 

Table II: MACE outcomes at 30 days and 6 months follow up

Variables
30 Days Post-

PCI
6 Months 
Post-PCI

MACE
Mortality
Stroke
Reinfarction
Rehospitalisation due to HF
Repeated revascularization

PCI
CABG
Major bleeding

9 (10.5)
2 (2.2)
2 (2.4)
1 (1.1)
9 (10.5)

1 (1.2)
0 (0.0)
1 (3.4)

6 (8.0)
2 (2.5)
1 (1.4)
0 (0.0)
6 (8.1)

0 (0.0)
0 (0.0)
1 (1.4)

Value presented as frequency (%). MACE: Major adverse cardiac event, HF: Heart failure, PCI: 
Percutaneous coronary intervention, CABG: Coronary artery bypass grafting.

Table III: Simple logistic regression analysis at 30 days and 6 months 
p o s t - P C I .

Variables

30 Days Post-PCI 6 Months Post-PCI

Crude Odds 
Ratio

(95% CI)
p-value

Crude Odds 
Ratio

(95% CI)
p-value

Age 1.04 (0.97, 
1.12)

0.200
1.08 (0.98, 

1.20)
0.111

Systolic BP 0.96 (0.93, 
0.99)

0.015
0.97 (0.94, 

1.01)
0.219

Diastolic BP 0.97 (0.93, 
1.01)

0.146
0.99 (0.95, 

1.03)
0.740

Heart rate 1.02 (1.00, 
1.05)

0.048
1.03 (1.00, 

1.06)
0.048

DNT (min) 1.00 (1.000, 
1.008)

0.059
0.99 (0.98, 

1.01)
0.718

TIMI
0.00 (0.00, ) 0.999 0.00 (0.00, ) 0.999

Gender
Male
Female

1.00
12.50 (2.71, 

57.56)

0.001
1.00

4.44 (0.68, 
28.69)

0.119

Smoking
No
Yes

1.00
2.04 (0.47, 

8.87)

0.341
1.00

1.39 (0.21, 
9.00)

0.725

Hypertension
No
Yes

1.00
0.35 (0.003, 

1.52)

0.165
1.00

0.12 (0.01, 
1.09)

0.060

Dyslipidaemia
No
Yes

1.00
0.30 (0.07, 

1.30)

0.108
1.00

0.30 (0.05, 
1,76)

0.184

Diabetes Mellitus
No
Yes

1.00
0.36 (0.08, 

1.47)

0.155
1.00

0.19 (0.03, 
1.12)

0.067

Previous CAD
No
Yes

1.00
1.19 (0.13, 

10.58)

0.873
1.00

0.22 (0.03, 
1.46)

0.119

History of CKD
No
Yes

1.00
0.92 (0.10, 

8.40)

0.947
1.00

0.56 (0.05, 
5.54)

0.624

Fibrinolysis
No
Yes

1.00
0.83 (0.09, 

7.42)

0.873
1.00
1.52 

(0.15,14.76)

0.716

ADPI
No
Yes

1.00
0.00 (0.00)

1.000
1.00

0.00 (0.00)
1.000

ACEI
No
Yes

1.00
1,48 (0.36, 

5.98)

0.581
1.00

1.55 (0.29, 
8.27)

0.604

Beta-blocker
No
Yes

1.00
1.42 (0.33, 

6.11)

0.636
1.00

0.68 (0.12, 
3.63)

0.655

Statin
No
Yes

1.00
1.18 (0.22, 

6.27)

0.845
1.00

2.15 (0.35, 
13.04)

0.404

BP: Blood pressure, DNT: Door to needle time, TIMI: Timing in myocardial infarction, CKD: 
Chronic kidney disease, CAD: Coronary artery disease, ADPI: Adenosine di-phosphate recep-
tor inhibitors, ACEI: Angiotensin converting enzyme inhibitors.
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with our National Cardiovascular Disease Database-
Acute Coronary Syndrome (NCVD-ACS) registry, 
which revealed that 86.9% of all patients were male 
(4). Similarly, 70% of STEMI patients in the Romanian 
STEMI registry were male (26). The average body mass 
index (BMI) for patients in the current study was 25.9 
(4.9) kg/m2. The value was similar to that of the NCVD-
ACS registry, in which the mean was 26.0 kg/m2 (4). 

Comorbidities, namely hypertension, dyslipidaemia, 
and diabetes mellitus, were commonly reported risk 

factors in our STEMI patients. The percentages of our 
STEMI patients who had hypertension, dyslipidaemia, 
and diabetes mellitus were 46.2%, 37.4%, and 36.3% 
respectively. In the local scenario, 38.0% of patients 
were diagnosed with diabetes mellitus, 36.1% with 
hypertension, and 28.8% with dyslipidaemia as 
reported in the NCVD-ACS registry (4). In the GRACE 
registry, the percentages of hypertension, dyslipidaemia, 
and diabetes mellitus were 57.8%, 43.6%, and 23.3% 
respectively (28). In short, these comorbidities were 
common and had significant impact on STEMI patients. 
Hypertensive STEMI patients had more cardiovascular 
risk factors and a more complicated clinical course 
of MI than those who did not have hypertension 
(29). Hypertensive patients who had PCI, recorded a 
higher long-term mortality rate than non-hypertensive 
patients (30). Meanwhile, dyslipidaemia emerged as an 
independent predictor of STEMI in patients without chest 
pain (31). Moreover, diabetes mellitus was linked to in-
hospital and annual mortality of STEMI patients (32, 33). 
A study pooled patient-level data from 21 randomized 
PCI trials demonstrated that, diabetes mellitus were 
independent predictors of MACE 5 years following PCI. 
Besides, diabetes mellitus and hyperlipidaemia were 
found to be the independent predictors for all-cause 
death after 5 years of PCI (13). 

At 30 days and at six months after PCI, the overall MACE 
rate was 10.5% and 8.0% respectively. There were 
various MACE rates that have been reported previously. 
Data taken from Korea Acute Myocardial Infarction 
Registry revealed that MACE rate at 2-year follow up 

Table IV: Factors associated with MACE outcome at 30 days and 6 
months post-PCI

Variables
Crude Odds 

Ratioa

(95% CI)

Adjusted Odds Ratiob

(95% CI)
p-valueb

30 Days Post-PCI

Gender
Male 
Female

1.00
4.44 (0.68, 28.69)

1.00
10.91 (1.35, 87.80)

0.025

Systolic BP 
(mmHg)

0.97 (0.94, 1.01) 0.92 (0.87, 0.97) 0.005

Heart rate (bpm) 1.03 (1.00, 1.06) 1.09 (1.03, 1.16) 0.003

6 Months Post-PCI

Systolic BP 
(mmHg) 0.97 (0.94, 1.01) 0.93 (0.88, 0.98) 0.017

Heart rate (bpm)
1.03 (1.00, 1.06) 1.08 (1.02, 1.14) 0.003

Previous CAD
No
Yes 

1.00
0.22 (0.03, 1.46)

1.00
27.41 (1.97, 380.21) 0.014

aSimple logistic regression, bMultiple logistic regression, CI: Confidence interval, BP: Blood 
pressure, CAD: Coronary artery disease.

Figure 1: The Receiver Operation Characteristic (ROC) curve 
of the final model fitness for the associated factors with MACE 
outcome at 30 days post-PCI. Area under the ROC curve was 
0.945 (94.5%) and p < 0.001 indicated excellent discriminant 
ability for this model.

Figure 2: The Receiver Operation Characteristic (ROC) curve 
of the final model fitness for the associated factors with 
MACE outcome at six months post-PCI. Area under the ROC 
curve was 0.925 (92.5%) and p = 0.001 indicated excellent 
discriminant ability for this model.
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for different group of STEMI patients who underwent 
delayed PCI was ranged from 13.4% to 17.9% (34). In a 
patient-level pooled data from prospective randomised 
stent trials, 1-year MACE rate was 7.9% while the overall 
5-year rate of MACE was 16.1% (12). In Malaysian 
context, our finding was similar to a reported data from 
The Asia Pacific Evaluation of Cardiovascular Therapies 
(ASPECT) collaboration. The ASPECT data revealed that, 
the MACE rate at 30-day post-PCI was 10.7% in non-
diabetic STEMI patients and 13.8% in diabetic STEMI 
patients respectively (14).  

Our study found that after 30 days post PCI, MACE 
outcomes were significantly associated with the 
female gender, low systolic BP, and high heart rate at 
patients’ admission. At six months post-PCI, a significant 
association was seen between systolic BP, heart rate, 
and the history of CAD with MACE outcomes. Female 
patients had a higher odds of having MACE outcomes by 
10.9 times than male patients. An observational study 
on the sex differences in ACS conducted in our country 
may explain these findings. In that study, older female 
patients were diagnosed with more comorbidities, and 
tended to refuse treatments (35). Another study stated 
that female CAD patients (including STEMI) recorded 
a higher rate of MACE than male patients after a year 
of undergoing PCI (36). According to individual patient 
data pooled analysis from randomised PCI trials at 30 
days and 5 years showed that the rate of MACE was 
significantly higher in women than men (4.2% vs. 
3.6% and 18.9% vs. 17.7% respectively). Women also 
showed higher rate of all-cause death, cardiac death 
and ischemia-driven target lesion revascularization as 
compared to men at 5-year follow-up. Furthermore, in 
multivariable analysis, female gender was found to be 
an independent predictor of MACE (13).
 
This study showed a reverse relationship between 
systolic BP and MACE outcomes. With an increased 
of one mmHg of systolic BP, the likelihood of having 
MACE is reduced by 8% and 7% at 30 days and six 
months post-PCI respectively. Hemodynamic instability 
(low systolic BP and rapid heart rate) during admission 
is an important predictor for in-hospital and short-term 
mortality after STEMI events (37-39). Previous findings 
have demonstrated that low systolic BP at the patient’s 
presentation was associated with in-hospital MACE (40). 
While in the GRACE registry, the chances of having in-
hospital mortality were 1.4 times higher with a decrease 
of 20 mmHg in the systolic BP (28). Furthermore, 
in STEMI patients who underwent primary PCI, the 
systolic BP < 100 mmHg independently predicts 1-year 
mortality (41). Lower at admission systolic BP (< 105 
mmHg) of STEMI patients who underwent primary PCI 
was associated with a higher risk of both all-cause death 
and cardiac death (42). In a study among ACS patients 
(including STEMI), the mean pre-procedural systolic BP 
in group with MACE was significantly lower than group 
without MACE, indicating that lower systolic BP was 

associated to the occurrence of MACE (43). Our study 
exhibited similar finding where mean systolic BP at 
admission of our patients with MACE at 30 days post-
PCI was significantly lower than patients without MACE 
[112.3 (23.8) vs. 137.8 (27.2) mmHg, p = 0.009]. 

Increased of one bpm heart rate in our patients indicated 
that they were 1.09 and 1.08 times more likely to develop 
MACE at 30 days and six months post-PCI respectively. 
Similarly, in the GRACE registry, the possibility of having 
in-hospital mortality was increased 1.3 times with every 
30 bpm rise in heart rate (28). In addition, for every 10 
bpm increases in heart rate, the likelihood of mortality in 
a year increases by 1.18 times (44). Meanwhile, STEMI 
patients with heart rate ≥ 80 bpm at admission also had 
higher mortality rates for general and cardiac death after 
undergoing primary PCI (42). In line with this, the mean 
heart rate at admission in our patients who developed 
MACE was more than 80 bpm, and significantly higher 
compared to patients without MACE at 30 days [92.4 
(24.3) vs.75.2 (23.0) bpm, p = 0.037] and six months 
[96.0 (26.1) vs. 74.9 (22.53), p = 0.033] post-PCI.  

At six months post-PCI, MACE was more likely to occur in 
patients with CAD history by 27.41 times as compared to 
patients without CAD history. MACE oucomes has been 
more common in patients with CAD when comparing 
to control without cardiovascular disease by at least 
1.4 fold and is commonly noticed within 30 days of 
primary PCI (45). Additionally, presentation of coronary 
artery disease (acute or chronic) has been considered 
as an important variable affecting patient survival after 
undergoing PCI (46).

The current study has some limitations. One of the 
limitations was that only a single-centre experience was 
considered in this study. Furthermore, because the data 
was obtained retrospectively from the patients’ records, 
it was possible that some variables were recorded 
incorrectly or that some variables were missing. There 
also no cut off values for systolic BP and heart rate were 
investigated in this study. Thus, no reference value 
for systolic BP and heart rate can be recommended. 
Nevertheless, our study offered a new sight on the local 
knowledge that was limited on the risk factors for MACE 
outcomes post-PCI during the index admission. Multi 
centres studies, longer follow up periods and identifying 
the ideal cut off value for certain variable such as blood 
pressure and heart rate are the promising areas that need 
to be focused on. This will offer sufficient evidences 
regarding the safety of delayed PCI strategy, as well as to 
minimise the MACE outcomes in patients who undergo 
PCI during their index admission.   

CONCLUSION

At 30 days post-PCI, the factors of female gender, systolic 
BP, and heart rate were all significant predictors for 
MACE outcomes. At six months, systolic BP, heart rate, 
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and history of CAD were significant factors associated 
with MACE outcomes. In other words, these factors were 
significant in affecting the risk of STEMI patients having 
MACE outcomes after PCI. Therefore, these factors could 
be considered for PCI during the index admission for 
STEMI patients who were unable to receive early PCI. 
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