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Baseline High-density Lipoprotein Cholesterol as a Predictor of 
Major Adverse Cardiac Events After Elective Percutaneous Coronary 
Stenting Among Filipinos
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Epidemiologic studies have repeatedly shown the inverse 
relationship of high-density lipoprotein cholesterol (HDL) 
and coronary heart disease (CHD).1-5 It is estimated that 
each 1% increment in HDL is associated with CHD risk 
reduction by about 2%.4 This inverse relation between HDL 
and CHD had been consistently shown across all levels of 
total cholesterol.5 Despite these, there is little data on the 
role of baseline HDL in predicting major adverse cardiac 
events (MACE) among patients who undergo percutaneous 
coronary stenting.6-8

Low HDL is common among Filipinos. Sixty-five 
percent of the general Filipino population has HDL of 
less than 35 mg/dL.9 This is consistent with the finding 
of Morales et al when they studied metabolic syndrome in 
the Philippines where they concluded that low HDL was 
the most prevalent component of metabolic syndrome at a 
rate of 70.2%.10 With the rising incidence of cardiovascular 

disease among Filipinos, low HDL can be considered a 
substantial public health concern. Though there are few 
studies looking into the association of HDL and outcomes of 
patients who have established coronary artery disease (CAD) 
and underwent coronary stenting, none has been done on a 
Filipino population.6-8 

This study aimed to find out if baseline HDL can be 
a predictor of MACE after elective percutaneous coronary 
stenting among Filipinos.

METHODOLOGY
This is a prospective cohort study that included 

patients admitted to the Philippine Heart Center for 
elective percutaneous coronary stenting from April 2011 to 
September 2011. Patients who had percutaneous old balloon 
angioplasty, neoplastic conditions, prior coronary artery 
bypass graft (CABG) surgery, coronary stenting or receiving 

BACKGROUND Low high density lipoprotein (HDL), a common problem among Filipinos, is associated with 
cardiovascular disease. The association between HDL and outcomes of coronary stenting particularly 
among Filipinos has not been evaluated. 

OBJECTIVE To determine the association of baseline HDL levels to major adverse cardiac events (MACE) at 1 
month and 1 year after percutaneous coronary stenting among Filipinos.

METHODOLOGY Adult patients who underwent elective coronary stenting were included in the study. Baseline 
demographic, clinical and angiographic variables were determined. Baseline lipid profile was taken. 
Association between baseline HDL stratified into low (<40mg/dL in men, <45 mg/dL in women) 
and high levels (≥ 40 mg/dL in men and ≥ 45 mg/dL in women) with MACE at 1month and 1 year 
was prospectively determined.

RESULT A total of 126 patients, 55 with high HDL and 71 with low HDL, were included in the study. 
The mean levels of HDL of the two groups were 50 mg/dL and 34 mg/dL, respectively. The high 
HDL group was generally older, had lower triglyceride levels, had fewer smokers, and had more left 
anterior descending artery involvement. Both groups had similar event-rates during the first 30 days 
post-stenting. However, the composite of MACE during the 31st day to 1 year was significantly 
higher in the low HDL group (5 (9.1%) vs 13 (18.3%); p= 0.007) even after adjusting for baseline 
characteristics. This result was largely driven by acute myocardial infarction and stroke (9.8% vs 
1.8 and 8.5 vs 5.5% for low and high HDL group, respectively).

CONCLUSION Low baseline HDL (<40mg/dL in men, <45 mg/dL in women) is an independent predictor of 
MACE at one year among Filipinos who underwent coronary stenting.
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hemodialysis treatment for end stage renal disease were 
excluded. Informed consent was obtained from the subjects 
before their participation in the study.

The protocol was approved by the ethics and review board 
of the Philippine Heart Center prior to its commencement. 

One hundred thirty two patients were consecutively 
enrolled in the study, only 126 of whom had complete data 
at the end of the study. Two patients withdrew consent and 
four patients were lost to follow-up. This sample size has a 
95% confidence level with 15% relative error based on the 
incidence of MACE of 21.4% as presented in the paper of 
Serruys.11 

Pre-procedural serum lipid profile was determined. 
Based on the level of HDL, patients were divided into low 
HDL and high HDL groups. They were placed under the 
low HDL group if their baseline HDL level was less than 
40 mg/dL for men and less than 45 mg/dL for women. 
Patients classified as having high HDL had a baseline HDL 
level of at least 40 mg/dL in men and 45 mg/dL in women. 
Demographic and clinical data such as age, sex, body mass 
index (BMI), co-morbidities, lifestyle factors including 
smoking history, alcohol intake, regular exercise, lipid profile 
and medications at time of discharge were gathered through 
chart abstraction and interview. Angiographic data including 
vessel involvement, presence of type C lesion, type of stent 
used, and procedural success were recorded.12

The study’s primary outcome was the composite major 
adverse cardiac events (MACE), which included myocardial 
infarction, stroke, cardiovascular death and revascularization 
of culprit vessel; at time of stenting to 30 days (outcome at 
1 month), and from the 31st day to one year (outcome at 1 
year). Cardiovascular death was ascertained using the data on 
death certificates and hospital records. Myocardial infarction 
was considered using the third universal definition.13 
Revascularization of culprit vessel was defined as a repeat 
revascularization within the stent or in the 5mm distal or 
proximal segments adjacent to the stent.14 Outcome data at 
1 month and 1 year were obtained through phone interview 
and examination through hospital encounters. Patients were 
followed up through phone call periodically after the first 
month to avoid losing subjects. 

Standard procedures of percutaneous coronary stenting 
were followed in accordance with the latest American Heart 
Association/American College of Cardiology (AHA/ACC) 
guideline.15

Homogeneity of the population between the high and 
low HDL groups was carried out using t-test, chi square test 
and Mann-Whitney U test as appropriate. To determine 
association of outcomes with HDL grouping (low and 
high), logistic regression was used to adjust for confounders 
(variables which are heterogenous). A p-value of less than or 
equal to 0.05 was considered significant.

RESULTS
A total of 126 patients with complete data were included 

in the analysis. Fifty-five patients were classified under the 
high HDL group, while seventy-one were classified under 
the low HDL group. Baseline characteristics are shown in 
Table 1.The mean levels of HDL were 50 mg/dL and 34 
mg/dL for the high and low HDL groups, respectively. The 
two groups were similar except for age, history of smoking, 
level of serum triglyceride and the involvement of the left 
anterior descending artery (LAD). The high HDL group 
was older, had lower triglyceride levels, had fewer smokers 
and had more LAD involvement. The mean LDL levels for 
both groups were above 100 mg/dL. All patients were given 
statin, angiotensin-converting enzyme inhibitors (ACEIs) 
or angiotensin receptor blockers (ARBs) and thienopyridine 
(mostly clopidogrel).

Table 2 shows rates of MACE at 1 month and at 1 
year after the coronary stenting. There was no statistical 
difference between the event rates of the two groups at 
1 month. However, the composite of MACE during the 
31st day to 1 year was significantly higher in the low HDL 
group (9.1% vs 18.3 %; p=0.007) even after adjusting for 
baseline characteristics (all with p value of ≤ 0.05). The most 
common events were acute myocardial infarction (9.8% 
for low HDL vs 1.8% for high HDL; p=0.603) and stroke 
(8.5% vs 5%, respectively; p=0.081). Revascularization was 
a rare occurrence during the early and long follow-up period 
in both groups. 

DISCUSSION
The present study shows that low baseline HDL (lower 

than 40 mg/dL for men and 45 mg/dL in women) is an 
independent predictor of MACE at 1 year after coronary 
stenting. This result was largely driven by the high occurrence 
rate of acute myocardial infarction and stroke in the low 
HDL group. 

This finding is consistent with epidemiologic studies 
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which have demonstrated the inverse relationship between 
HDL and CAD events.1-5 The Framingham Heart study has 
shown that men and women within the lowest quintile of 
HDL levels had the highest relative risk of cardiac mortality.3 
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The post hoc analysis of the Treating to New Targets (TNT) 
study found that HDL levels were predictive of MACE in 
patients treated with statins, even in patients with LDL levels 
less than or equal to 70 mg/dL. Among those with LDL levels 
less than 70 mg/dL, a reduction in cardiovascular events was 
noted at higher HDL levels after multivariate adjustment. 
Compared with patients with HDL lower than 37 mg/dL, 
the multivariate-adjusted HRs of cardiovascular events were 
0.85, 0.57, 0.55, and 0.6, respectively, for patients with HDL 
levels of 37 to 41 mg/dL, 42 to 46 mg/dL, 47 to 54 mg/dL, 
and 55 mg/dL and higher.16

 For patients who undergo coronary stenting, low 
baseline HDL was found to be predictive of 1-year mortality 
and revascularization. Ghazzal et al. investigated baseline 
HDL levels classified into approximate quartiles of very 
low (<35 mg/dL), low (35 to 40 mg/dL), medium (41 to 
47 mg/dL) and high (48 to 120 mg/dL) HDL levels. They 
concluded that in patients with CAD undergoing PCI, a 
baseline HDL level of less than 35 mg/dL is an important 
prognostic indicator. Baseline HDL levels lower than 33 
mg/dL for men and 38 mg/dL for women were associated 
with higher 1-year mortality after PCI.8 In our cohort, the 
mean levels of HDL in the low HDL group was 34 mg/dL. 
It can be recalled that in this present study, the occurrence of 
acute myocardial infarction in 1 year was the most common 
event recorded among patients with low baseline HDL. The 
superiority of HDL over LDL in predicting cardiovascular 

Characteristics   High HDL 
(n=55) n (%)

  Low HDL    
(n=71) n (%)

   p 
Value

Age (mean in years) 64 ± 12.1 59 ± 11.2 0.03

Gender

 Male 36 (66) 51 (72) 0.56

 Female 19 (35) 20(28)

BMI (mean) 28 ± 6.4 27 ± 4.7 0.36

Co-morbidities

 Diabetes mellitus 35 (64) 35 (49) 0.15

 Hypertension 39 (71) 54 (76) 0.55

 History of CVD 4 (7) 9 (13) 0.39

Smoking History

 Current 3 (6) 12 (17) 0.007

 Previous 13 (24) 28 (39) 

 Never 39 (71) 31 (44)

Alcohol Intake

 Moderate 23 (42) 37 (52) 0.515

 Heavy 4 (7) 4 (6)

 Never 28 (51) 30 (42)

Regular Exercise 7 (13) 3 (4) 0.102

Lipid Profile

 Total Cholesterol 162 ± 48 mg/dL 162 ± 39.4 mg/dL 0.968

 Triglyceride 104 ±50.8mg/dL 126 ± 63.8 mg/dL 0.031

 LDL cholesterol 119 ± 42 mg/dL 108± 41 mg/dL 0.129

Vessel involvement 1 (2) 6 (9) 0.136

 Left main a. 48 (87) 49 (69) 0.019

 LAD a. 23 (42) 26 (37) 0.584

 Left Circumflex 32 (58) 40 (56) 0.858

 Right coronary a.

Type C lesion 8 (15) 11 (16) 1.000

Type of stent

 Bare metal stent 1 (2) 5 (7) 0.231

 Drug eluting stent 54 (98) 66 (93)

Procedural Success 53 (96) 71 (100) 0.189

Medications

 Statin 55 (100) 71 (100) -

 Beta blocker 52 (95) 65 (92) 0.730

 ACEI/ARB 55 (100) 71 (100) -

 Aspirin 55 (100) 69 (97) 0.504

 Thienopyridine 55 (100) 71 (100) -

 Fibrates/Niacin 4 (7) 9 (13) 0.387

 Cilostazol 40 (73) 53 (75) 0.840

HDL=high density lipoprotein cholesterol; BMI=body mass index; 
CVD=cerebrovascular disease; LDL=low density lipoprotein cholesterol; 
LAD=left anterior descending artery; ACEI=angiotensin converting enzyme 
inhibitor; ARB=angiotensin receptor blocker.

Table 1. Baseline characteristics of patients.

Table 2. Major adverse cardiovascular events between the high 
and low HDL groups.

HDL=high density lipoprotein cholesterol; CV=cardiovascular; MACE=major 
adverse cardiovascular events; MI=myocardial infarction.

CV Events High HDL 
n=55 n (%)

Low HDL 
n=71 n (%)

P value

0-30 days

  MACE 6 (10) 6 (8.5) 0.975

  CV death 2 (3.6) 2 (28) 0.854

  Acute MI 3 (5.5) 2 (2.8) 0.502

  Revascularization 1 (1.8) 0 0.997

  Stroke 2 (3.6) 2 (2.8) 0.917

30 days – 1 year

  MACE 5 (9.1) 13 (18.3) 0.007

  CV death 1 (1.8) 0 0.603

  Acute MI 1 (1.8) 7 (9.8) 0.062

  Revascularization 0 0 -

  Stroke 3 (5.5) 6 (8.5) 0.081
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events was shown in the analysis of the Myocardial Ischemia 
Reduction with Aggressive Cholesterol Lowering (MIRACL) 
trial.17 In that study, despite aggressive lipid lowering with 80 
mg atorvastatin, HDL levels, but not LDL levels, influenced 
short-term prognosis in patients after an acute coronary 
syndrome, with an event risk decrease of 1.4% by each 1 mg/
dL increase of HDL.17

Most reports regarding the predictive value of HDL 
after PCI were done involving a Western population 
until very recently, where a study in a Chinese population 
reported similar inverse association between HDL levels and 
cardiovascular events.18 This present study among Filipinos 
suggested that HDL as a predictor of MACE is consistent 
across ethnic groups. Low HDL is common among Filipinos, 
with 65% of its general population having HDL less than 
35 mg/dL.9 In our cohort, 71 patients (56%) had low HDL. 
This lower incidence compared to the reported rate in the 
general population can be explained by the fact that we 
used patients with established CAD who have been exposed 
already to interventions like lifestyle modifications and lipid 
lowering agents.

There is conflicting data regarding raising HDL as a 
therapeutic intervention to mitigate CHD. The Veterans 
Affairs HDL Intervention Trial (VA-HIT) was the first study 
to provide some evidence that raising low levels of HDL in 
CHD patients with normal LDL levels was associated with 
significant reductions in CV events.19 

However, in the Investigation of Lipid Level Management 
to Understand Its Impact in Atherosclerotic Events 
(ILLUMINATE), increasing HDL did not confer an anti-
inflammatory or atheroprotective benefit. Although HDL 
levels increased by 72% in patients randomized to receive 
the cholesteryl ester transfer protein inhibitor torcetrapib in 
combination with atorvastatin, this group experienced higher 
mortality compared with their counterparts randomized to 
receive atorvastatin alone (HR 1.58; 95% CI 1.4 to 2.19; 
p=0.006).20 

Lastly, the Atherothrombosis Intervention in Metabolic 
Syndrome with Low HDL Cholesterol/High Triglyceride 
and Impact on Global Health Outcomes (AIM-HIGH) was 
designed to examine whether raising HDL using extended-
release niacin may be beneficial to patients with a history 
of cardiovascular disease, low HDL, and high triglycerides. 
This study enrolled 3,414 patients who were all prescribed 
simvastatin and randomized to either high-dose extended-

release niacin in gradually increasing doses up to 2,000 mg 
per day (n=1,718), or placebo (n=1,696). The study has 
been prematurely stopped 18 months ahead of schedule 
because niacin offered no additional benefits in this patient 
population. Most of the primary-end-point events were 
hospitalizations or revascularizations (around 140 events). 
During the 32-month follow-up period, there were 28 
strokes (1.6%) reported among participants taking high-dose, 
extended-release niacin vs 12 strokes (0.7%) in the control 
group.21

 There is recent evidence to suggest that perhaps HDL 
particle and not just the cholesterol load may be the better 
therapeutic HDL target. A new analysis of the Multi-Ethnic 
Study of Atherosclerosis (MESA) sheds some light on the 
complicated association between HDL and CHD risk, with 
researchers showing that the concentration of HDL particles 
was independently associated with carotid intima-media 
thickness and CHD.22 In light with these conflicting data, 
whether increasing HDL in our population would improve 
clinical outcome remains unsure.

Interestingly, this study demonstrated the translation of 
guideline-directed therapy into actual practice. All patients in 
this study are on statins, ACEIs or ARBs, and thienopyridine 
(mostly Clopidogrel). Despite the 100% compliance with 
the use of statins, patients in this cohort has a mean level 
of LDL greater than 100 mg/dL. Although CAD risk 
was reduced by 22-35% in statin trials, some patients still 
experienced coronary events despite significant lowering of 
LDL levels.23 This highlights the fact that there are factors 
other than LDL operating in the atherosclerotic process. It 
has been recommended that for patients with established 
CAD, the target LDL should be less than 100 mg/dL.24 The 
Current Adult Treatment Panel III (ATP III) guidelines also 
recommend the treatment of low HDL, but this has been 
poorly translated into real-world practice as shown in this 
study, where only 13% of patients with low HDL were on 
fibrates and niacin.24

This is a clinical, observational, single-center study, and 
has therefore been subject to all limitations inherent to this 
kind of investigation. Secondly, the medications recorded in 
this cohort were the ones prescribed upon discharge; it was not 
known if medications prior to PCI could have influenced the 
baseline HDL levels. Follow-up period was only for 1 year, 
and may be not sufficient to observe other events.
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CONCLUSION
Low baseline HDL level (<40mg/dL in men, <45 mg/

dL in women) is an independent predictor of MACE at 1 
year after PCI. This finding, however, does not suggest that 
increasing HDL by therapeutic means will confer benefit in 
terms of lowering the rate of MACE.
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