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BACKGROUND Studies on previously revascularized patients presenting with acute coronary syndrome (ACS) are 
lacking, especially among Asian patients. This study aimed to provide data regarding the risk factors 
and clinical profile of post-revascularization patients who present with ACS in a local medical 
institution.

METHODOLOGY This was a retrospective cohort study conducted at the Philippine Heart Center from January 2009 
to December 2011. The study included all adult patients with a previous history of revascularization 
and admitted for ACS. Data collection was achieved through chart review. Data collected included 
demographic variables, coronary risk factors, medication history, and invasive revascularization 
procedure. Measured outcomes included mortality; hospitalization due to cardiovascular causes; 
occurrence of symptomatic heart failure; stroke; and arrhythmias.

RESULTS Seventy nine patients were included. The mean age was 66 years ± 13.87. The most common 
CV risk factors aside from gender and a previous history of ACS were hypertension (78.5%) and 
smoking (60.8%) as predominant risk factors. The most common clinical presentation of ACS 
was non-ST elevation MI (NSTEMI) (53.0%), followed by ST elevation MI (STEMI) (18.7%) 
and unstable angina (29.1%). Majority did not receive revascularization for the current admission 
(79.8%); 15.2% received PCI; 2.5% underwent CABG; and 2.5% underwent thrombolysis. Twenty 
four patients (30.4%) experienced a major adverse cerebrocardiovascular event (MACCE), which 
included death, hospitalization for HF, arrhythmia, and stroke. CV mortality was 15%. The only 
statistically significant independent variable predictive of MACCE was age (p=0.032). All patients 
who underwent dialysis or intra-aortic balloon pump (IABP) insertion developed a negative outcome.

Acute coronary syndrome (ACS) is a well-established 
cause of death and disability in both developed and 
developing countries.1,2 Cardiovascular (CV) risk factors 
for ischemic heart disease and acute myocardial infarction 
(MI) are on the rise. Asians have a high burden of coronary 
artery disease, which is currently the leading cause of death in 
Asia. However, studies on previously revascularized patients 
presenting with ACS are lacking, especially among Asian 
patients. This study aimed to provide data regarding the risk 
factors and clinical profile of post-revascularization patients 
who present with ACS in a local medical institution. 

METHODOLOGY
This was a retrospective cohort study conducted at the 

Philippine Heart Center from January 2009 to December 
2011. The study included all adult patients age 19 years 
old and above, admitted with a diagnosis of ACS, and had 

a previous history of revascularization whether coronary 
artery bypass grafting (CABG) or percutaneous coronary 
intervention (PCI). Post-MI patients with no previous history 
of revascularization excluded.

Data was collected through chart review of all patients 
admitted from January 2009 to December 2011 who fulfilled 
the inclusion/exclusion criteria. Patients with missing or 
incomplete records were excluded. Data collected included 
demographic variables, coronary risk factors (i.e., diabetes, 
hypertension, smoking, hyperlipidemia and family history 
of ischemic heart disease), medication history, and invasive 
revascularization procedure (i.e., PCI or CABG). Measured 
outcomes included mortality; hospitalization due to CV-
related cause; occurrence of symptomatic heart failure (HF); 
stroke; and arrhythmias.

Data were encoded in Microsoft Excel 2010, and 
analyzed using Stata SE version 11 (Texas, USA). Descriptive 
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statistics were reported as frequencies and proportions for 
categorical variables; and as means and standard deviation for 
continuous variables. Comparison between two groups were 
done using independent t-test and Fisher’s exact test. Logistic 
regression analysis was performed to determine significant 
predictors of outcome.

The study was conducted in compliance with the ethical 
principles set forth in the Declaration of Helsinki. The study 
protocol and subsequent amendments were reviewed and 
approved by the Philippine Heart Center Institutional Ethics 
Review Board. The investigator preserved the confidentiality 
of all patients taking part in the study. 

RESULTS
There were 1,341 charts reviewed, of which 79 patients 

fulfilled the inclusion criteria. Majority of patients were male 
(68.3%) (Table 1). The mean age was 66 years ± 13.87. 
The most common CV risk factors aside from gender and 
a previous history of ACS were hypertension (78.5%) and 
smoking (60.8%) as predominant risk factors. Most patients 
received previous medications, as shown in Table 1. The 
most common clinical presentation of ACS was non-ST 
elevation MI (NSTEMI) (53.0%), followed by ST elevation 
MI (STEMI) (18.7%) and unstable angina (29.1%). Majority 
did not receive revascularization for the current admission 
(79.8%); 15.2% received PCI; 2.5% underwent CABG; and 
2.5% underwent thrombolysis. 

Twenty four patients (30.4%) experienced a major 
adverse cerebrocardiovascular event (MACCE), which 
included death, hospitalization for HF, arrhythmia, and 
stroke. CV mortality was 15%. The only statistically 
significant independent variable predictive of MACCE was 
age (p=0.032) (Table 2). Several factors were associated with 
numerically higher rates of MACCE (e.g., male gender; 
elevated biomarkers for ACS; dyslipidemia; hypertension; 
microalbuminuria; CV disease; chronic kidney disease; 
chronic obstructive pulmonary disease; history of smoking; 
revascularization by CABG; use of  thrombolysis; and 
administration of heparin), but the association did not reach 
statistical significance. All patients who underwent dialysis 
or intra-aortic balloon pump (IABP) insertion developed an 
outcome. 

Table 1. Baseline characteristics of post-revascularization 
patients with ACS.
Clinical Characteristics Number of patients (%)

n=79

Age (years) (mean + SD) 66 ± 13.9

BMI 25.5 ± 4.0

Gender

Male 28 (68.3%)

Female 13 (31.7%)

Classification of ACS

Unstable angina 23 (29.1%)

NSTEMI 42 (53.2%)

STEMI 14 (18.7%)

Co-morbidities

Dyslipidemia 22 (27.85%)

Hypertension 62 (78.48%)

Diabetes 41 (51.9%)

Microalbuminuria 8 (10.1%)

Premature CAD 11 (13.9%)

CVD 5 (6.3%)

CKD 10 (12.7%)

Dialysis 2 (2.5%)

COPD 5 (6.3%)

PVD 1 (1.3%)

Smoking 48 (60.8%)

Mode of revascularization

PCI 12 (15.2%)

CABG 2 (2.5%)

Thrombolysis 2 (2.5%)

Medical therapy

Calcium channel blockers 12 (15.19%)

Beta blockers 44 (55.7%)

Statins 64 (81.1%)

Nitrates 51 (64.6%)

ACEIs/ARBs 57 (72.2%)

Aspirin 60 (76.0%)

Clopidogrel 61 (77.2%)

Heparin 39 (49.4%)

IABP 4 (5.1%)

ACS=acute coronary syndrome; BMI=body mass index; NSTEMI=non-ST 
elevation myocardial infarction; STEMI= ST elevation myocardial 
infarction; CAD=coronary artery disease; CVD=cardiovascular disease; 
CKD=chronic kidney disease; COPD=chronic obstructive pulmonary disease; 
PVD=peripheral vascular disease; PCI=percutaneous coronary intervention; 
CABG=coronary artery bypass grafting; ACEI=angiotensin-converting 
enzyme inhibitor; ARB=angiotensin receptor blocker; IABP=intra-aortic 
balloon pump. 
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DISCUSSION
Heart disease, particularly as ACS, is a common cause 

of death among late middle-aged men. Hypertension and 
smoking are major risk factors.3-5 This study showed that 
the prevalence of ACS in previously revascularized patients 

Table 2. Association of clinical and demographic variables with clinical outcome.
Clinical Characteristics With MACCE n=24 Without MACCE n=55 Odds Ratio P-value

Age (years)(mean + SD) 71 ± 12 64 ± 14 1.05 0.0.32

BMI 25.2 ± 3.9 25.6 ± 4 0.98 0.73

Gender 1.25 0.76

     Male 10 (71.43%) 18 (66.7%)

     Female 4 (28.8%) 9 (33.3%)

Classification of ACS

     Unstable angina 2 (9.1%) 12 (25.0%) ___ ___

     NSTEMI 14 (63.6%) 28 (58.3%) 3.0 0.18

     STEMI 6 (27.3%) 8 (16.7%) 4.5 0.10

Co-morbidities

     Dyslipidemia 9 (37.5%) 13 (23.6%) 1.9 0.21

     Hypertension 20 (83.3%) 42 (76.4 %) 1.5 0.49

     Diabetes 10 (41.7%) 31 (56.4%) 0.55 0.23

     Microalbuminuria 4 (16.7%) 4 (7.3%) 2.6 0.22

     Premature CAD 2 (8.3%) 9 (16.4%) 0.46 0.35

     CVD 3 (12.5%) 2 (3.6%) 3.8 0.16

     CKD 4 (16.7%) 6 (10.9%) 1.6 0.48

     Dialysis 2 (8.3%) 0 (0%) ___ ___

     COPD 3 (12.5%) 2 (3.6%) 3.8 0.16

     PVD 0 (0%) 1 (1.8%) ___ ___

Smoking 15 (62.5%) 33 (60.0%) 1.11 0.83

Management

     PCI 3 (12.5%) 9 (16.4%) 0.73 0.66

     CABG 1 (4.2%) 1 (1.8%) 2.35 0.55

     Thrombolysis 1 (1.9%) 1 (3.9%) 2.35 0.55

     Medications

    Calcium channel      blockers 3 (12.5%) 9 (16.4%) 0.73 0.66

     Beta blockers 10 (41.7%) 34 (61.8%) 0.44 0.10

     Statins 18 (75.0%) 46 (83.6%) 0.59 0.37

     Nitrates 14 (58.3%) 37 (67.3%) 0.68 0.45

     ACEIs/ARBs 17 (70.8%) 40 (72.7%) 0.91 0.86

     Aspirin 17 (70.8%) 43 (78.2%) 0.68 0.48

    Clopidogrel 17 (70.8%) 44 (80.0%) 0.61 0.37

     Heparin 13 (54.2%) 26 (47.3%) 1.32 0.57

IABP 4 (16.7%) 0 (0%) ___ ___

MACCE=major adverse cerebrocardiovascular event; ACS=acute coronary syndrome; BMI=body mass index; NSTEMI=non-ST elevation myocardial 
infarction; STEMI= ST elevation myocardial infarction; CAD=coronary artery disease; CVD=cardiovascular disease; CKD=chronic kidney disease; 
COPD=chronic obstructive pulmonary disease; PVD=peripheral vascular disease; PCI=percutaneous coronary intervention; CABG=coronary artery bypass 
grafting; ACEI=angiotensin-converting enzyme inhibitor; ARB=angiotensin receptor blocker; IABP=intra-aortic balloon pump. 

was 5.9%. ACS patients who were previously revascularized 
were mostly male (68.3%), and had a mean age of 66 years 
± 13.87. Smoking and hypertension were the predominant 
risk factors. 

The incidence of MACCE in our study was 30.4%. 
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A similar study by Singh et al reported a similar incidence 
(25%). The adverse events reported in our study were 
mortality from CV causes (15%), re-MI (3.8%), and re-
hospitalization for HF (11.4%). 

Those who developed MACCE were older than those 
who did not have MACCE (71 years ±12 vs 64 years ± 14; 
p=0.032), supportive of the atherosclerotic pathophysiology 
of ACS and its complications. Age was the only statistically 
significant independent variable. 

Majority had NSTEMI, of whom 63.6% had MACCE. 
In contrast, of those with STEMI, 27.3% had MACCE. 
This may be due to less aggressive approach to management 
among NSTEMI patients. Similarly, patients with a history 
of diabetes and those with a family history of premature CAD 
had numerically lower risk of MACCE, maybe because of a 
more aggressive lifestyle management; closer monitoring and 
follow up; and more aggressive medical management among 
these patients. 

A fifth of patients underwent another revascularization 
in the form of PCI, 31.3% of whom developed MACCE, 
reflecting the high baseline risk of these patients. Likewise, all 

patients who were inserted with IABP had MACCE because 
of the high risk profile of these patients. 

CONCLUSION
The most common sufferers of ACS in this study were 

late middle-aged males who had hypertension and were 
cigarette smokers. Majority of patients presented with 
NSTEMI. MACCE was present in 30.4%.  Age was identified 
as the most important predictor of a negative outcome. 
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