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(A) Angiogram revealing distal left anterior descending (LAD) artery dissection leading to ST-elevation myocardial infarction; (B) TIMI III 
resulting from stenting of the distal LAD dissection; (C) Forest plot showing the trend towards increased bleeding rates from triple antiplate-
let therapy vs double antiplatelet therapy does not reach statistical signi�cance; (D) Scatterplot showing inverse correlation between 
cardiac magnetic resonance imaging-derived right ventricular ejection fraction and global longitudinal strain.
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PRESIDENT’S MESSAGE

Raul L. Lapitan,  MD 
FPCP, FPCC, FACC 

Greetings!

This issue is highly relevant with a collection of cases – from common to rare, from isolated to 
complicated. It presents a good number of options in treatment approach – from conservative to aggressive,  
from non-invasive to invasive.

It underscores that in the process, there are parameters to deal with. But the strengths outweigh the 
weaknesses. 

This issue is a testament that the Philippines is in step with international standards and trends. It is 
proof that this team of cardiologist-researcher-writers ensure quality cardiovascular care to the patients.  
Their body of work and attitude will inspire the younger generation of cardiologists. 

Congratulations.



PJC  Vol. 45 No.1
January 2017 to June 2017

vii

Moving Targets, Changing Goals

Coming one after the other in the last few years, there have been major paradigm changes guided by numerical goals in 
several treatment recommendations and guidelines for cardiovascular diseases. New goals and revised targets have defined 
the algorithms for hypertension, dietary instructions, cholesterol-lowering and pre-diabetes, among others. What used to be 
acceptable may now be treatable. What used to be objectionable may now be tolerable. 

The impact of such changes becomes more felt when national and international lay media pick up the information and 
turn them into banner headlines or breaking news for the society at large. The realm of the shifting boundaries encroaches 
on all aspects of cardiovascular care (“Cholesterol in the diet is no longer a concern”, “Saturated fat is good”, “Blood pressure 
of 130/80 mmHg is hypertension”, among others.) If they may seem confusing to some healthcare providers or practitioners, 
one can imagine the impact on the general public as well. 

International medical societies, particularly European and American physician groups—from whom many of the world’s 
medical associations derive their guidance and programs—must certainly be aware of the impact and influence they exert on 
the world’s healthcare policies and practices. Understandably, the burden of responsibility resting on the shoulders of these 
writing groups and task forces must be so immense that considerable delay in the public release of such vital recommendations 
frequently occurs, especially if those will refute or negate previously set norms.

Medical communities should always keep in mind that the need to revisit and revise guidelines is a constant effort that 
should ensure that new information, developments and discoveries are integrated into mainstream clinical practice. When new 
data emerge to nullify previously known or established notions, when new trends supplant previously documented statistical 
curves, or when startling discoveries dispute long-held perceptions, then new statements ought to be made via consensus 
statement, recommendations, advisories, updates or policy rejoinders to ensure that better patient care and more effective 
health promotion and disease prevention are achieved.

Furthermore, it is always wise to remember that, as has been previously emphasized, guidelines are purely recommendatory—
and that they should not supersede the physician’s better judgment and thinking. Every decision that comes out of a physician’s 
clinic by way of a tangible measure—a prescription, a laboratory request, a referral note, even a free sample—is borne out of 
a laborious and profound analysis that integrates all aspects of a patient’s clinical profile on hand. Such include the patient’s 
history and physical examination, relevant co-morbidities, the results of laboratory tests, the inputs of other physicians, 
economic constraints, cultural predilections, individual patient preferences and the physician’s knowledge base. That base 
integrates medical foundations, honed by the wealth of the years of experience and the logic of every available evidence. It is 
in the latter where guidelines and recommendations are factored considerably.

EDITORIAL
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of  Cardiology
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Saturnino P. Javier, MD
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INTRODUCTION
Tetralogy of Fallot (TOF) is a cyanotic congenital heart 

disease that features a large malaligned ventricular septal defect 
(VSD) overriding of the aorta, a right ventricular outflow tract 
obstruction (RVOT) and a right ventricular hypertrophy 
(RVH).1 TOF is the most common cause of cyanotic heart 
disease, with an incidence of approximately 0.5/1000 live 
births, or 5% to 7% of congenital heart lesions.2 It is almost 
uniformly amenable to surgical repair with  good long-term 
outcomes.1 With the advent of intracardiac repair, survival 
of patients with TOF into adulthood has become common, 
with a good long‐term prognosis.3 However, many patients 
have significant pulmonary regurgitation that can lead to 
right ventricular (RV) dilatation and dysfunction, right heart 
failure, arrhythmias, and sudden cardiac death.4 Pulmonary 

Correlation of RV Strain Imaging Parameters with Cardiac MRI 
Parameters in the Assessment of RV Function Among Repaired 
Tetralogy of Fallot Patients
Lorielyn G. Mandigma, MD
Philippine Heart Center, Quezon City

BaCkgROUND Strain imaging offers an alternative non-invasive method to quantify right ventricular (RV) function. 
This study aims to utilize strain imaging in the assessment of RV function among repaired tetralogy 
of Fallot patients in order to determine clinical RV dysfunction.

MeThODOlOgy This is a prospective cross-sectional study done at the Philippine Heart Center. Cardiac magnetic 
resonance imaging (CMR) and echocardiographic strain imaging were done on the same day for 
each study participant. Statistical comparison was performed. Sensitivity and specificity curves (using 
CMR-derived RV ejection fraction [RVEF] as the reference test) was used to determine optimal cut-
off values for global and regional longitudinal systolic strain and strain rate. Intra-observer variability 
was also determined. 

ResUlTs Twenty-two participants were included. There was significant inverse moderate correlation between 
CMR-derived RVEF and RV free wall (RVFW) mid-segment strain (r=–0.42; p=0.05) and global 
longitudinal strain (r=‐0.62; p=0.002). The determined cut-off for RV dysfunction for RV global 
longitudinal strain was –20.66%, which showed a sensitivity of 88.83%, specificity of 100%, positive 
predictive value (PPV) of 100% and negative predictive value (NPV) of 88.83%. RVFW mid-segment 
strain‐determined cut-off was –16.25, which showed a sensitivity of 83.33%, specificity of 100%, 
PPV of 100% and NPV of 83.33%.

 
CONClUsION Strain imaging is an easy, feasible and reproducible parameter in two-dimensional echocardiography 

that can be a good screening tool, with high sensitivity and specificity for detecting RV dysfunction 
among patients with repaired tetralogy of Fallot.

keywORDs tetralogy of Fallot, right ventricular dysfunction, strain imaging.

regurgitation worsens gradually, and it progressively 
deteriorates RV function, resulting in exercise intolerance, 
ventricular arrhythmia and death.5 Hence, assessment of RV 
function is crucial in the treatment of these patients, as those 
with significant RV dilatation and symptoms may improve 
after pulmonary valve replacement.6

RV function has been shown to be a major determinant 
of clinical outcome in congenital heart disease patients. 
Accurate assessment of RV function might be important for 
optimally timing RV outflow revalvulation.7 RV function 
assessment should provide useful guidelines for more 
appropriate pulmonary valve‐replacement timing. However, 
measurement of RV function is not always easy to perform, 
especially when tricuspid regurgitation and pulmonary 
regurgitation are present.5 RV dysfunction is a significant 
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problem in patients with post-operative TOF.8 Currently, 
cardiac magnetic resonance (CMR) imaging remains the 
gold standard and reference method for evaluating volume 
and ventricular function, but it is time-consuming, costly, 
and often unavailable. 

Strain imaging offers an alternative non-invasive method 
to quantify RV function.9 It does not rely on geometric 
assumptions and is based on the measurement of myocardial 
velocities caused by myocardial motion. This technique allows 
detection of delicate regional myocardial deformational 
abnormalities and has been validated for the assessment of 
regional function of the ventricles.9,10 RV strain corresponds 
to the extent of regional shortening/thickening; strain rate, 
to the rate at which the deformation takes place.7 These new 
and promising indices of ventricular function are independent 
of geometric constraints, making them potentially useful for 
evaluation of the RV.11

This study aims to determine the correlation of RV strain 
imaging parameters with cardiac magnetic resonance imaging 
(CMR) parameters in the assessment of RV function among 
repaired TOF patients.

MeThODOlOgy
This is a prospective cross-sectional study conducted 

at the Philippine Heart Center (PHC) on all patients who 
were aged ≥7, with pulmonary regurgitation diagnosed by 
2D echocardiography, had undergone total correction of 
TOF at least five years earlier, and followed up at the PHC 
outpatient department (OPD) within the six-month period 
in which this study was conducted. Excluded from the study 
were post‐TOF-correction patients who had associated heart 
lesion or congenital anomalies, clinical signs of congestive 
heart failure, arrhythmia and conduction abnormalities, and 
contraindications to CMR, with allergy to contrast medium. 
The outcome variable was the presence of RV dysfunction.

All participants underwent medical history, physical 
examination, and electrocardiography (ECG) during their 
consult at the OPD. Baseline characteristics in terms of sex, 
age, age at the time of operation, heart rate, blood pressure, 
QRS duration on ECG, degree of pulmonary regurgitation, 
degree of residual pulmonary stenosis and functional class 
were determined. Functional class was based on the New 
York Heart Association classification for heart failure. 

Complete 2D echocardiogram with color flow Doppler 
studies was done on the same day as the CMR. The presence 

of residual RVOT gradient was determined and graded using 
the parasternal short-axis view. The degree of pulmonary 
regurgitation was also determined using the same view and 
was graded by determining its half-time pressure and the 
presence of flow reversal at the level of the main pulmonary 
artery and branch pulmonary arteries. RV structure and 
function CMR examination protocol were used to evaluate 
the heart of the participants. RVEF, pulmonary regurgitation 
fraction, and RV end diastolic and end systolic volume were 
determined and compared with the RV myocardial strain 
parameters.

Strain imaging (ventricular strain rate and strain analysis) 
was measured on automatic frame-by-frame tissue tracking 
through offline analysis. All RV images were obtained in the 
apical four chamber view. The strain and strain-rate indices 
were measured along the RV free wall (RVFW) and IVS at 
the basal (tricuspid annulus level), mid and apical segments. 
Peak systolic strain and strain rate were measured in three 
segments of the RVFW and three segments of the IVS; in 
each segment, strain and strain rate were measured for three 
consecutive heart beats and then averaged.1 Strain and global 
longitudinal strain were also measured for three consecutive 
heart beats and then averaged.

To allow evaluation of inter-observer reproducibility, a 
second echocardiographer, who was blinded to other results, 
performed another offline assessment of global RV strains and 
strain rates using the same method of analysis.

Minimum sample size requirement was estimated using 
NCSS-PASS version 13 to be at least 21 based on alpha of 
5%, power of 90% and correlation of –0.64, based on the 
study of Li et al.12

Data analysis was done using Stata/SE version 13. 
Quantitative variables were summarized and presented as 
mean and standard deviation, while qualitative variables 
were tabulated and presented as frequency and percent 
distribution. The inter-observer reproducibility of the strain 
and strain rate assessment was tested using the paired t-test 
analysis. Correlational analysis of strain and strain-rate 
imaging with CMR was tested using the Pearson correlation 
coefficient (r). P<0.05 was considered statistically significant. 
Considering CMR as gold standard for the determination 
of the RV function with the cut-off for RV dysfunction at 
RVEF <50%, the diagnostic accuracies of strain and stain 
rate were investigated by computing the area under the 
receiver operative characteristics (ROC) curve. Specificities, 

Correlation of RV Strain Imaging Parameters with Cardiac MRI Parameters
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sensitivities, positive predictive value (PPV) and negative 
predictive value (NPV) were computed for the strain and 
strain-rate parameters using their optimum values as well as 
the standard cut-off values whenever available.

This study complies with the ethical principles set forth 
in the Declaration of Helsinki. The PHC Institutional 
Ethics Review Board (IERB) reviewed and approved the 
study protocol, informed consent form and subsequent 
amendments prior to study initiation.

Prior to study enrollment and only after adequate 
explanation of the aims, methods, anticipated benefits and 
potential risks of the study, informed consent was obtained 
from all adult participants and from the parents/legal 
guardians of child participants (ages 7‐18 years), with assent 
from the child. The informed consent form was signed and 
personally dated by the participants or their parents/legal 
guardian, plus the person who conducted the informed 
consent discussion. One copy of the informed consent was 
given to each participant. 

ResUlTs
A total of 22 participants were included in the study. 

Their mean age was 16.7 ± 5.3 years, with an almost equal 
distribution of gender (54.5% vs 45.5%). The mean post-
operative interval was 8.95 ± 4.3 years. Majority of the 
participants had none to mild residual pulmonary stenosis 
and were in functional class I (Table 1).

Table 2 shows the mean values for global and regional 
strain imaging indices at the RVFW, IVS.

The overall inter-observer variability in the RV strain 
imaging measurements was not significant. Only two 
segments at the strain-rate imaging yielded significant inter-
observer variability (p<0.05) (Table 3).

The mean RVEF was 47.65 ± 7.6%, which was below 
the normal value (50%)14 and almost at the threshold of the 
recommendation of pulmonary valve replacement (<47%).13 
There was also significant pulmonary regurgitation fraction 
(PRF), with a mean of 35.24 ± 18.2% based on the indication 
guidelines for pulmonary valve replacement after TOF 
correction (>25%). The right ventricle end diastolic volume 
(RVEDV) index and the right ventricle end systolic volume 
(RVESV) were 117.63 ± 26.3 mL/m2 and 61.96 ± 19 mL/
m2, respectively, which were still within normal limits based 
on the indication guidelines for pulmonary valve replacement 
after TOF correction (RVEDV ≥160 mL/m2 and RVESV 

≥80 mL/m2) (Table 4). 
Among the strain imaging parameters that were 

determined, the only indices  that significantly correlated 

Table 1. Demographic and clinical features. 
Variables  (N=22) Mean ± SD

Sex, n (%)
  Female
  Male

12 (54.5%)
10 (45.5%)

Age (years) 16.7 ± 5.3

Age at repair, y 7.7 ± 4.5

Post-operative years 8.95 ± 4.3

Heart rate, bpm 72 ± 9.9

BP systolic, mm Hg 100.9 ± 9.2

BP diastolic, mm Hg 67.3 ± 7.7

QRS duration, msec 131 ± 28

Severity of pulmonary regurgitation
  Mild
  Moderate
  Severe

9 (40.9%)
11 (50%)
2 (9.1%)

Severity of pulmonary stenosis
  None
  Mild
  Moderate
  Severe

9 (40.9%)
9 (40.9%)
2 (9.1%)
2 (9.1%)

NYHA Functional Class
  I
  II
  III
  IV

21 (95.5%)
1 (4.5%)
0 (0%)
0 (0%)

BP=blood pressure; NYHA=New York Heart Association; SD=standard 
deviation.

Table 2. RV strain rate and strain indices.
Index Mean ± SD

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

–1.36 ± 0.34
–1.24 ± 0.22
–1.63 ± 0.43

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

–2.99 ± 0.95
–1.28 ± 0.51
–1.28 ± 0.39

Global longitudinal strain rate –1.12 ± 0.51

Strain (%)
  RVFW base
  RVFW mid
  RVFW apex

–18.48 ± 4.15
–17.12 ± 3.39
–20.88 ± 5.46

 IVS base
 IVS mid
 IVS apex

–33.69 ± 9.39
–20.79 ± 6.09
–17.65 ± 6.45

Global longitudinal strain –20.15 ± 3.33

IVS=intact ventricular septum; RV=right ventricular; RVFW=right 
ventricular free wall; SD=standard deviation.
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with RVEF were the RVFW mid-segment strain (r= 
–0.42, p=0.05) and the global longitudinal strain (r=–0.62, 
p=0.002). There was also a weak correlation noted on strain 
analysis of the RVFW base and apical segment, as well as on 
on strain-rate analysis of the RVFW apical segment, although 
it was not statistically significant (Table 5).

Figure 1 shows a weak, inverse correlation between 
CMR-derived RVEF and strain rate at the apical segment 
of the RVFW. 

Figure 2 shows a weak-to-moderate, inverse correlation 
between CMR-derived RVEF and strain at the RVFW 
segments. 

Figure 3 shows a good correlation between CMR-
derived RVEF and global longitudinal strain with a Pearson’s 
coefficient of –0.62, p=0.002.

The optimal cut-offs determined for global and regional 

longitudinal systolic strain and strain rate to determine RV 
dysfunction using the sensitivity and specificity curve with 
RV dysfunction as reference and the diagnostic accuracy of 
the strain-imaging parameters are shown in Table 6. A RVEF 
threshold <50% was used to detect RV dysfunction. 

The ROC curve analysis for global and regional 
longitudinal systolic strain and strain rate showed that the 
RVFW mid-segment and the global longitudinal strain were 

Table 3. Inter-observer reproducibility of strain and strain-rate assessment.
Observer 1 Observer 2 P value

Peak strain rate (s-1)
 RVFW base
 RVFW mid
 RVFW apex

–1.38
–1.27
–1.68

–1.28
–1.19
–1.33

0.29
0.24
0.02

Peak strain rate (s-1)
 RVFW base
 RVFW mid
 RVFW apex

–3.0
–1.55

–1.94
–1.32

0.004
0.20

Global longitudinal strain rate –1.13 –1.02 0.46

Strain (%)
 RVFW base
 RVFW mid
 RVFW apex

–18.69
–17.78
–20.9

–16.5
–16.87
–18.5

0.28
0.4
0.27

 IVS base
 IVS mid
 IVS apex

–31.95
–21.62
–18.18

–25.24
–19.15
–16.34

0.08
0.14
0.5

Global longitudinal strain –20.48 –18.64 0.08

IVS=intact ventricular septum; RVFW=right ventricular free wall.

Table 4. CMR data.
Mean ± SD

RVEF (%) 47.65 ± 7.6

PRF (%) 35.25 ± 18.2

RVEDV (mL/m2) 160.8 ± 56.8

RVEDV index (mL/m2) 118.36 ± 26.3

RVESV (mL/m2) 87.5 ± 33.9

RVESV index (mL/m2) 62.6 ± 18.75

CMR=cardiac magnetic resonance imaging; PRF=pulse repetition frequency; 
RVEF=right ventricle ejection fraction; RVEDV=right ventricle end diastolic 
volume; RVESV=right ventricle end systolic volume; SD=standard deviation.

Table 5. Correlations between CMR-derived RV function and 
strain imaging parameters.

r p

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

0.05
0.01

–0.34

0.82
0.95
0.11

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

–0.08
–0.05
–0.05

0.72
0.83
0.83

Global longitudinal strain rate –0.04 0.88

Strain (%)
  RVFW base
  RVFW mid
  RVFW apex

–0.33
–0.42
–0.33

0.13
0.05
0.14

IVS base
IVS mid
IVS apex

–0.15
–0.10
–0.16

0.5
0.65
0.49

Global longitudinal strain –0.62 0.002

CMR, cardiac magnetic resonance imaging; IVS, intact ventricular septum; 
RV, right ventricular; RVFW, right ventricular free wall.
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the only parameters that had a high sensitivity and specificity 
to detect RV dysfunction. Both parameters were sensitive at 
83.33% and specific at 100% (Figure 4).

DIsCUssION
Significant findings of our study showed that RV systolic 

strain and strain-rate parameters are decreased in repaired 
TOF patients, compared to the established normal values.14 
We also found a significant correlation between global 
longitudinal strain and RVFW mid-segment strain and 

CMR-derived RVEF. A cut-off value of –20.54% for global 
longitudinal strain and –16.25% for RVFW mid segment 
strain were established to detect RV dysfunction by strain 
imaging. Both parameters were sensitive and highly specific. 

Impaired RV regional and global function in patients 
with repaired TOF is not unique and has also been identified 
in other studies12,15,16 Li et al12 and Scherptong et al14 have 
shown that the RV longitudinal systolic regional and global 
strain and strain rate of majority of their postoperative TOF 
population were significantly reduced compared to their 
control participants, even if they were asymptomatic and 
had normal or near-normal RVEF. Significant correlation 
between RV strain and RVEF was also seen in previous 
studies.12,15,17 Solarz et al found that in patients with repaired 
TOF, systolic RV myocardial strain rate and systolic strain 
were impaired in the RVFW but preserved in the IVS.11 

The decreased systolic strain and strain-rate values are 
likely due to the combined effects of early pressure overload 
and hypoxia prior to the corrective surgery, plus the volume 
overload due to pulmonary regurgitation in later life.18 
Other unfavorable factors that may influence postoperative 
RV function are a non-contractile RVOT patch, a chronic 
dilated free wall, and septum dysfunction.12,19 Changes in 
the myocardial architecture, such as the extensive presence of 
myocardial fibrosis among repaired TOF patients, may also 
affect RV function.12,20 These findings suggest the presence 
of early RV myocardial dysfunction even when the patient 

Correlation of RV Strain Imaging Parameters with Cardiac MRI Parameters
Mandigma

Figure 1. Relation between CMR-derived RVEF and SR at the 
RVFW apical segment.

CMR=cardiac magnetic resonance imaging; RVEF=right ventricle ejection 
fraction; RVFW=right ventricular free wall; SR=strain rate.

r= -0.34
p= 0.11

Table 6. Sensitivity, specificity and positive predictive value of RV strain and strain-rate indices in the assessment of RV systolic 
dysfunction.
Echocardiographic parameter Cut-off Sensitivity Specificity PPV NPV

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

–1.3
–1.24
–1.56

41.67
50
50

50
40
40

50
50
50

41.67
40
40

Peak strain rate (s-1)
  RVFW base
  RVFW mid
  RVFW apex

–3.14
–1.45
–1.27

50
58.33
41.67

50
50
30

54.55
58.33
41.67

45.45
50
30

Global longitudinal strain rate –1.29 75 30 56.25 50

Strain (%)
  RVFW base
  RVFW mid
  RVFW apex

–17.99
–16.25
–20.5

66.67
83.33

50

60
100
60

66.67
100
60

60
83.33

50

IVS base
IVS mid
IVS apex

–36.07
–21.36
–17.37

58.33
50

41.67

60
50
40

63.64
54.55
45.45

54.55
45.45
36.36

Global longitudinal strain –20.66 83.33 100 100 83.33

IVS=intact ventricular septum; NPV=negative predictive value; PPV=positive predictive value; RV, right ventricular; RVFW=right ventricular free wall.



1

6PJC  Vol. 45 No.1
January 2017 to June 2017

is asymptomatic and with preserved ejection fraction, thus 
warranting continued serial monitoring of these patients.11,21

Contrary to previous studies, our study showed that 

Correlation of RV Strain Imaging Parameters with Cardiac MRI Parameters
Mandigma

Figure 2. Relation between CMR-derived RVEF and strain at the 
RVFW base, mid, and apical segment.

CMR=cardiac magnetic resonance imaging; RVEF=right ventricle ejection 
fraction; RVFW=right ventricular free wall.

r= -0.33
p= 0.13

r= -0.42
p= 0.05

r= -0.33
p= 0.14

Figure 3. Relation between CMR-derived RVEF and global 
longitudinal strain.

CMR=cardiac magnetic resonance imaging; RVEF=right ventricle 
ejection fraction.

r= -0.62
p= 0.002

Figure 4. ROC curve illustrating the capacity of RVFW mid 
segment (top) and global longitudinal systolic strain (bottom) to 
detect RV dysfunction.

ROC=receiver operative characteristics; RV=right ventricular; RVFW=right 
ventricular free wall.
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segmental longitudinal systolic strain and strain rate, as well as 
global longitudinal systolic strain rate, are not correlated with 
CMR derived RVEF. Non-correlation of RV longitudinal 
systolic strain and strain-rate indices with RVEF was also 
noted by Bonnemains et al22 and Rotes et al.23 Bonnemains 
et al found that echocardiographic indices, which include 
strain parameters, failed to predict RVEF in repaired TOF 
patients.22 They proposed that several phenomena may 
be involved in the lack of correlation between RVEF and 
longitudinal contraction indices: The RV longitudinal 
contraction in their post-operative population could have 
been impaired by pericardiectomy and possible adhesions 
between the heart and surrounding tissues, and 34% of 
their postoperative TOF patient had significant tricuspid 
regurgitation. Also, there was a long interval between CMR 
and 2D echocardiography (4 ± 1 month) in their study. 
They acknowledged that the RV loading conditions may not 
have been the same, and this variation may have influenced 
the RVEF. In our study, CMR and strain imaging were 
performed on the same day. 

Solarz et al found systolic RV myocardial strain rate and 
systolic strain to be reduced in RVFW but preserved in IVS 
and speculated this was because the IVS functions to regulate 
right ventricle and left ventricle function.11 This theory has 
been supported by previous studies that have concluded that 
the IVS regulates ventricular stroke volumes to maintain 
proper balance between systemic and pulmonic circulation, 
and is therefore of critical importance to both RV and left 
ventricle (LV) function.11,26 

Myocardial deformation as measured by strain and 
strain-rate imaging allows quantification of regional 
function. However, the interpretation of the myocardial 
deformation parameters is complex because of the interaction 
between different physiologic parameters influencing strain 
measurements in post-operative patients with TOF. The 
increased stroke volume caused by pulmonary regurgitation 
should increase RV myocardial deformation, while RV 
dilatation has the opposite effect on myocardial deformation, 
as a larger ventricle needs to deform less to generate the same 
output. This probably explains why different studies that 
were performed in different study populations generated 
different results.20 

RVEF has been proposed as a criterion for influencing the 
timing of surgery (with a threshold of 45%).24, 25 These criteria 
imply that MRI acquisition and timing could be driven by 

echocardiographic monitoring of the RVEF. Therefore, it  
is  very important in the echocardiographic follow-up on 
repaired TOF patients to detect any RVEF alteration in order 
to plan the first pulmonary valve surgery. 

Geva et al24 identified and elucidated the four phases in 
the ventricle dilatation: Phase 1 is a compensated stage that 
may last for many years or even decades, during which the 
slow but inevitable increase in PR will result in progressive 
RV dilatation while the global systolic function and the mass-
to-volume ratio remain normal (compensated hypertrophy). 
During Phase 2, the compensatory mechanisms fail. The 
ventricle dilatation progresses with an inadequate hypertrophy 
(decreased mass-to-volume ratio) and a decreased EF while 
the intrinsic myocardial contractility remains normal. At this 
stage, patients are still asymptomatic, but clinicians should 
closely monitor because the slope of the relation between 
pulmonary regurgitation and end diastolic volume will 
follow a hyperbolic increase. During Phase 3, the myocardial 
contractility is impaired. This systolic dysfunction may still 
be reversible if valve replacement or repair is done promptly. 
Phase 4 implies irreversible myocardial injury with fibrosis. 
Clearly, intervention should be done before or when Phase 
3 sets in because when RVEF starts to decrease, the RV 
dilatation rate increases further.

After repair of TOF, LV and RV ejection fractions are 
important markers of clinical status and outcome. Therefore, 
it is deemed important to detect subclinical RV dysfunction 
among asymptomatic repaired TOF before irreversible RV 
dilatation and progressive RV dysfunction set in. 

Our study demonstrated that strain imaging is a feasible 
and reproducible added parameter in two dimensional 
echocardiography that can be used as a good screening 
tool with good sensitivity and specificity for detecting RV 
dysfunction among repaired TOF. RV strain imaging is not 
yet a surrogate for CMR in determining RVEF, but together 
with our determined cut-off value for RV dysfunction, it can 
complement current echocardiographic assessment among 
repaired TOF and can accurately predict the presence of 
RV dysfunction, thus aiding the clinician in making a 
timely recommendation for CMR examination to define 
indications for reintervention. Our determined a cut-off 
value for RV global longitudinal strain was nearly similar 
to that of Bonnemains et al, and Urheim et al (‐20.54% vs. 
–19.2% vs. –20%), and showed high sensitivity for detecting 
RV dysfunction.  

Correlation of RV Strain Imaging Parameters with Cardiac MRI Parameters
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CMR remains the reference method to accurately measure 
the RVEF although there are quantitative echocardiographic 
measurements that are recommended and are comparable 
with CMR. However, these  parameters are  unable to detect 
regional myocardial dysfunction unlike strain imaging.

Strain and strain-rate analysis is a very promising tool that 
can be utilized in the field of pediatric cardiology especially 
in the monitoring of repaired TOF patients. 

A limitation of our study is that our population included 
four patients with moderate to severe pulmonic stenosis, 
which could have had an effect on the value of strain and 
strain rate. A homogenous population would have been more 
ideal and reflective of the relationship between CMR‐derived 
RVEF and strain imaging parameters.
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Clinical Profiles and Short-term Outcomes Among Young Filipino 
Adults Diagnosed with Acute Coronary Syndrome: Results from the 
PHA ACS Registry
Jeannica Kriselle G. Lerios, MD; Liberty Yaneza, MD; Raul E. Ramboyong, MD

INTRODUCTION 
Cardiovascular disease remains to be the number one 

leading cause of morbidity and mortality locally, estimated to 
cause one in five deaths in the Philippines1. Acute coronary 
syndromes (ACS), specifically acute myocardial infarction, 
accounts for 44% of the computed rate of 109.5 deaths per 
100,000 population. Much of the existing literature on ACS 
are centered on the more prevalent age group which is older 
than 40 years old. Conventional risk factors for heart disease 
include smoking, hypertension, dyslipidemia, diabetes, 
and obesity. Despite the absence of multiple co-existing 
comorbidities among younger patients, there is a slowly 

BaCkgROUND There is increasing incidence of acute coronary syndromes (ACS) among patients younger than 40 
years old. This study describes the clinical and angiographic profiles of these patients in the Philippine 
setting, along with their chosen treatment strategies and short-term outcomes up to one year from 
diagnosis. 

MeThODs Data was analyzed from 3,346 consecutive patients from November 2011 to November 2015, as 
part of the Philippine Heart Association ACS registry. The profiles of patients less than 40 years old 
were compared against those 40 years old and above. 

ResUlTs A total of 129 (3.86%) patients were less than 40 years of age. The majority were male (89.1% vs. 
67.5%; p=0.0001), obese (53.1% vs 41%; p=0.26), current smokers (51.9% vs. 27.2%; p=0.0001), 
and had a family history of CAD (30.2% vs 22.8%; p=0.027). Hypertension was common to both 
age groups. The young had higher total cholesterol, LDL, HDL, and triglyceride mean levels. 
Twenty percent of the total population utilized government health insurance, while half had no 
form of insurance coverage. Younger patients had a shorter trend for symptom-to-door time with 
typical angina as the predominant complaint (87.6% vs. 75.3%; p=0.006). Among the patients who 
underwent coronary angiography (34%), majority of the young had single-vessel disease (51.5% vs 
32%; p=0.011). Referral to cardiac rehabilitation was similar across groups. A higher percentage of 
younger patients continued to smoke on follow-up (14.3% vs 6.19%; p=0.01). Survival rates up to 
a year were comparable across both groups (100% vs 98.2%; p=0.564). 

CONClUsION ACS among young Filipino adults occurs mostly in males. Risk factors are predominantly modifiable 
such as dyslipidemia, smoking, and obesity, except for a family history of CAD. Majority had ST 
elevation myocardial infarction as initial presentation. Overall, only a third of the young patients 
opted for reperfusion strategies and were referred to cardiac rehabilitation. In-hospital morbidity was 
better in the young, but mortality rates up to one year of follow-up were comparable. Stringent risk 
factor modification and improvements in government insurance policies are therefore recommended 
especially for the young. 

growing number of premature ACS cases which leads to an 
assumption that the risk factors predisposing to coronary 
artery disease among the younger population be different 
from those among the older. 

Many studies identify 18-40 years old as being in the 
“young adult” age group2, and the risk factors that most 
commonly predispose to premature coronary events include 
smoking, dyslipidemia, and a family history of premature 
CAD. There is a lower prevalence of hypertension and diabetes 
even among the Asian population2. In the Philippines, there 
is a small number of studies on this topic, the largest of 
which is among 103 patients diagnosed with coronary artery 
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disease aged 40 years and younger by Abundo-Rivera et al3 

during the years 1975-1984. Albeit the incidence is small 
in comparison, wherein only 1-5% of those who present 
with acute coronary syndrome are considered young2,4, the 
diagnosis is particularly devastating and unanticipated in this 
age group and portends the risk of further morbidity in their 
succeeding years. In a fifteen-year follow-up study among 
young adults with coronary artery disease2, the strongest 
predictors of mortality are a prior myocardial infarction, 
New York Heart Association class II heart failure, and active 
tobacco use with an overall mortality of 30% at 15 years. 
The greatest impact of the disease among the young will be 
post- ACS when they try to regain various aspects of their 
pre-morbid quality of life, including substantial changes in 
lifestyle and career options. Early risk factor detection and 
modification, as well as improving awareness of the disease 
among the younger population, is of paramount importance 
in preventing its occurrence. 

This study aims to provide a larger population base 
with which to determine the predominant risk factors for 
premature acute coronary events. The younger population 
was analyzed against ACS patients over 40 years old to identify 
characteristics that are specific to the former. This may help 
reinforce earlier risk stratification strategies and screening 
for CAD. We also determined the impact of acute coronary 
events on lifestyle changes and medication compliance among 
the young in order to provide more effective and appropriate 
policies that deal specifically with this population. 

MeThODOlOgy 
Study Population and Objectives 

The Philippine Heart Association (PHA) ACS Registry 
includes data gathered from 15 tertiary care centers: Cardinal 
Santos Medical Center, Chinese General Hospital, Manila 
Doctors Hospital, Makati Medical Center, Philippine 
General Hospital, Philippine Heart Center, St. Luke’s 
Medical Center, The Medical City, University of Perpetual 
Help Dalta Medical Center, University of Santo Tomas 
Hospital, Chong Hua Hospital (Cebu), Perpetual Succour 
Hospital-Cebu, Mary Mediatrix Medical Center, and St. 
Luke’s Medical Center-Global City. The demographics, 
clinical profiles, management practices, and clinical outcomes 
among ACS patients who were enrolled in the registry were 
entered into a database. We derived data from this registry 
and investigated the incidence of ACS among the young 

and described their risk profiles, clinical and angiographic 
parameters, health-seeking behavior, and immediate and 
short-term outcomes through a comparison against all ACS 
patients aged 40 years old and above. 

Inclusion Criteria 
The ACS registry includes all patients diagnosed with any 

of the following acute coronary syndromes: unstable angina 
(UA), non-ST-elevation myocardial infarction (NSTEMI), 
and ST-elevation myocardial infarction (STEMI). Patient 
selection for this study was based on consecutive sampling 
via the computer database of the ACS registry, collected from 
November 2011 to November 2015. Between these dates, 
there were a total of 3,346 consecutive patients diagnosed 
with ACS. We identified the cut-off point for the younger 
age group to include all patients with ages less than 40 years 
old. One hundred twenty nine patients fell into this criteria. 
The rest of the patients aged 40 years and above were included 
in the older age group. 

Statistical Analysis 
Data was expressed as mean ± standard deviation (SD) 

for continuous variables and as percentages for categorical 
variables. Continuous variables were compared using the 
ANOVA F-test and categorical variables were compared using 
the chi-square test. All p-values were two-tailed and values of 
<0.05 were considered statistically significant. 

ResUlTs 
A total of 3,346 patients from various tertiary care centers 

from November 2011 to November 2015 were enrolled into 
the PHA ACS Registry, majority of which had a diagnosis 
of NSTEMI and STEMI (Figure 1). The most number of 
patients were enrolled during the year 2013, comprising more 
than half of the total study population (58.3%). Almost 4% of 
the total number of patients enrolled were identified to be less 
than 40 years of age (Figure 2). Of these patients, 53.5% were 
diagnosed as STEMI and 36.4% as NSTEMI. The yearly 
prevalence of the spectrum of ACS are outlined in Figure 3 
where 59% of patients were diagnosed with STEMI during 
2013, the year with the most number of enrollees. There were 
very few cases of UA across the whole study period. 

 The mean age of the 129 patients <40 years old was 
34.67 ± 4.32 and those ≥40 at 62.75 ± 11.67, with the 
youngest patient noted to be 16 years old. Majority of the 
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young were male (89.1% vs. 67.5%; p=0.0001), had a 
family history of CAD (30.2% vs 22.8%; p=0.027), and 
were current smokers (51.9% vs. 27.2%; p=0.0001). Half 
of the younger population had hypertension compared with 
those with those ≥40 who had a higher incidence (51.7% 
vs. 76.9%; p=0.0001). More than half of the patients across 
the two age groups had no insurance (51.2% for <40, vs 
63.8% for ≥40; p=0.0001) but there was a higher frequency 
of HMO coverage among the younger population (25.6% 
vs. 12.6%; p=0.0001). Only 20% of the total population 

utilized government health insurance. Almost half (48.7%) 
of the total study population were never-smokers (36.4% for 
<40, vs 49.2% for ≥40; p=0.0001). Up to a third of patients 
across both age groups were taking pre-hospital maintenance 
medications. There were more older patients taking an ADP 
receptor antagonist (28.6% vs 16.3%; p=0.002), calcium 
channel blockers (12.2% vs 3.9%; p=0.015), and lipid 
lowering agents (32.7% vs 18.6%; p=0.003) when compared 
to those <40 years old ( Table 1). 

More than three-fourths of the entire study population 

Figure 1. Frequency distribution of ACS patients for 2011-2015.

Figure 2. Frequency distribution of Filipino ACS patients according to age group.

Figure 3. Prevalence of ACS among Young Filipino adults <40 years old per year. 
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presented with chest pain upon arrival (75.8%). Younger 
patients had a higher prevalence of typical angina (87.6% 
vs. 75.3%; p=0.006) while there were more older patients 
presenting with cardiac arrest (0.5% vs 0%; p=0.006) and 
atypical angina or anginal equivalents (24.2% vs 12.4%; 
p=0.006). None of the younger group had cardiac arrest on 
initial presentation. Younger patients had a shorter symptom-
to-door time but this was not found to be statistically 
significant (926.70 ± 2256.03 minutes for <40, vs 1776.39 
± 5318 minutes for ≥40). Majority of the population (72%) 

presented to the healthcare facility via self-conduction 
using either a private vehicle (59.3%) or public transport 
(40.7%). Patients were normotensive and had normal heart 
rates upon arrival to the healthcare facility on average for 
both groups. Almost half of all ACS patients were obese 
(41.4%) with higher frequency of obese patients among the 
young (53.1% vs 41%; p=0.26). Most of the patients under 
both groups were classified under Killips I with a higher 
prevalence in the younger group (88.4% vs 75%; p=0.004), 
with more older patients presenting with Killips II-IV. There 

Table 1. Baseline Characteristics of ACS patients for 2011-2015. 
Characteristics (N= 3346) All (N=3346) <40 (n=129) ≥40 (n=3217) p-value 

Age (mean ± SD, range) 61.67 ± 12.69 (16 - 97) 34.67 ± 4.32 (16-39) 62.75 ± 11.67 (40-97)  

Sex Male (n, %) 2287 (68.47%) 115 (89.1%) 2172 (67.5%) 0.0001* 

Type of Insurance (n, %)     

 Government 655 (19.6%) 21 (16.3%) 634 (19.7%) 

0.0001* 
 HMO 439 (13.1%) 33 (25.6%) 406 (12.6%) 

 Combined 135 (4.0 %) 9 (7%) 126 (3.9%) 

 None 2117 (63.31%) 66 (51.2%) 2051 (63.8%)

Medical History (n, %)   

 Prior Angina 1071 (32.0%) 37 (28.7%) 1034 (32.1%) 0.615 

 Prior MI 343 (10.3%) 10 (7.8%) 333 (10.4%) 0.617 

 Prior CHF 112 (3.3%) 1 (0.8%) 111 (3.5%) 0.208 

 PCI 132 (3.9%) 4 (3.1%) 128 (4.0%) 0.0001* 

 Diabetes 1279 (38.2%) 20 (15.5%) 1259 (39.1%) 0.0001* 

 Hypertension 2541 (75.9%) 66 (51.2%) 2475 (76.9%) 0.0001* 

 Dyslipidemia 531 (15.9%) 21 (16.3%) 510 (15.9%) 0.96 

 Family History of CAD 
 

774 (23.1%) 39 (30.2%) 735 (22.8%) 0.027* 

Smoking History (n, %)     

 Current 941 (28.1%) 67 (51.9%) 874 (27.2%) 

0.0001* 
 Recent 217 (6.5%) 9 (7.0%) 208 (6.5%) 

 Former 557 (16.6%) 6 (4.7%) 551 (17.1%) 

 Never smoked 1631 (48.7%) 47 (36.4%) 1584 (49.2%)

Pre-hospital medications (n, %)   

 Aspirin 1021 (30.5%) 32 (24.8%) 989 (30.7%) 0.34 

 ADP receptor antagonist 941 (28.1%) 21 (16.3%) 920 (28.6%) 0.002* 

 ACE-I 563 (16.8%) 20 (15.5%) 543 (16.9%) 0.882 

 ARB 658 (19.7%) 16 (12.4%) 642 (20%) 0.102 

 Beta-blockers 800 (23.9%) 20 (15.5%) 780 (24.2%) 0.070 

 Calcium channel blockers 398 (11.9%) 5 (3.9%) 393 (12.2%) 0.015* 

 Lipid lowering agents 1075 (32.1%) 24 (18.6%) 1051 (32.7%) 0.003* 

ACS=acute coronary syndrome; SD=standard deviation; HMO=health maintenance organization; MI=myocardial infarction; CHF=congestive heart disease; 
PCI=percutaneous coronary intervention; CAD=coronary artery disease; ADP=adenosine diphosphate; ACE-I=angiotensin-converting enzyme inhibitor; 
ARB=angiotensin receptor blocker.
Note: 26 ACS patients were removed in the final analysis due to incomplete height, weight and body-mass index data.
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were no significant differences across both age groups on 
the precipitating factors for angina such as fever, anemia, 
thyrotoxicosis, hypoxemia, tachycardia, valvular heart disease, 
and anxiety, and these were noted in less than 10% of the 
whole study population. The young had higher mean total 
cholesterol (120.62 ± 99.92 mg/dl), LDL (80.18 ± 70.23 mg/
dl), HDL (25.74 ± 31.13mg/dl), and triglyceride (101.19 ± 
105.90 mg/dl) levels (p=0.003-0.0001, Table 2). 

Most of the younger patients were diagnosed with 
STEMI (53.5% vs. 36.4%, p-value p=0.0001) while 
NSTEMI was the more frequent diagnosis in the older group 
(48.6% vs. 36.4%; p=0.0001). Medical management was 
the prevailing treatment disposition at the emergency room 
across both age groups (67.9%). Of the 32% of cases for 
which coronary angiography with possible revascularization 
was initially recommended at the emergency room, a fourth 
of the total population opted to pursue it with similar trends 
across both age groups (27.1% for <40, vs. 25.8% for ≥40). 
Financial constraint was cited as the most frequent reason for 

not undergoing the recommended procedure. Among those 
who underwent coronary angiography at any time during 
the hospital stay, majority of the younger patients had single-
vessel disease (51.5% vs. 32%; p=0.011) while the older group 
had higher frequency of multi-vessel disease. Percutaneous 
coronary intervention (PCI) was done in more than half of 
the overall study population, while coronary artery bypass 
graft was done in 8.5%. Among the patients diagnosed 
with STEMI, treatment arms included fibrinolysis, PCI, or 
CABG. Half of these patients regardless of age group opted 
for medical management over a reperfusion strategy (Table 3). 

 There were no in-hospital mortalities documented 
among the younger patients, while the survival rate was 92.4% 
in the older group (p=0.001). A third of the total population 
underwent cardiac rehabilitation and was comparable across 
both age groups. Only 1% of the total study population died 
due to re-infarction. Cardiac arrhythmias were more prevalent 
among those 40 years old and above. About 2% of the total 
study population went home against medical advice with no 

Table 2. Clinical Presentation upon Arrival to Healthcare Facility of ACS patients for 2011-2015. 
Parameters (N=3346) All (N=3346) <40 (n=129) ≥40 (n=3217) p-value 

Clinical Presentation upon arrival     

 Cardiac arrest 16 (0.5%) 0 (0%) 16 (0.5%) 

0.006*  Chest pain 2537 (75.8%) 113 (87.6%) 2424 (75.3%) 

 Atypical/angina equivalents 793 (23.7%) 16 (12.4%) 777 (24.2) 

 Arm or jaw pain 174 (5.2%) 9 (7%) 165 (5.1%) 0.35 

 Dyspnea 708 (21.2%) 23 (17.8%) 685 (21.3%) 0.34 

 Fatigue 134 (4.0%) 2 (1.6%) 132 (4.1%) 0.15 

 Epigastric pain 162 (4.8%) 7 (5.4%) 155 (4.8%) 0.75 

 Nausea/vomiting 153 (4.6%) 2 (1.6%) 151 (4.7%) 0.09 

 Choking sensation 24 (0.7%) 2 (1.6%) 22 (0.7%) 0.25 

 Syncope 22 (0.7%) 1 (0.8%) 21 (0.7%) 0.87 

Symptom-to-door (mean ± SD [range]) 
1743.63 ± 5236 (0-

50339.98) 
926.70 ± 2256.03 (0-

20160) 
1776.39 ± 5318 (0-

50339.98) 
0.07 

Means of transport (n, %)    

0.52 

 Self/family 2413 (72.1%) 98 (76%) 2315 (72%) 

 Private vehicle 1431 (59.3%) 60 (61.2%) 1371 (59.22) 

 Public transport 982 (40.7%) 38 (38.8%) 944 (40.78) 

 Ambulance 922 (27.6%) 31 (24.0%) 891 (27.7%) 

 Air transfer 11 (0.3%) 0 (0%) 11 (0.3%) 

Vital Signs (mean ± SD, range)   

 SBP (mmHg) 131.15 ± 31.53 (0-260) 
127.78 ± 26.92 (70-230) 

131.29 ± 31.70 (0-260) 0.21 

 DBP (mmHg) 78.97 ± 18.74 (0-200) 82.33 ± 19.40 (31-160) 78.83 ± 18.70 (0-200) 0.04* 

 HR 83.03 ± 22.22 (0-260) 80.99 ± 15.48 (46-122) 83.11 ± 22.45 (0-260) 0.29 
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difference across age groups (Table 4). 
At one month after initial diagnosis, survival rate was 

98.4% in the younger group and 97.5% in the older. 
However, almost half of the entire study population was 
lost to follow-up. Three-fourths of the entire group was 
compliant to antiplatelets and lipid lowering agents, and 
was similar across age groups, while approximately half 
was compliant to beta-blockers and angiotensin-converting 
enzyme inhibitors (ACEI). A higher percentage of patients 
in the younger group continued to smoke (14.3% vs. 6.9%; 
p=0.01). A year after initial diagnosis, more than 85% of 
the study population was lost to follow-up. Survival rate was 
100% for the younger group and 98.2% for the older group. 
Compliance to medications was similar across both groups, 
with 89% for aspirin, 69% for ADP receptor antagonists, 
51% for beta-blockers, and 40% for ACEIs. Three to five 
percent of the population continued to smoke (Table 5). 

DIsCUssION 
The majority of the studies on ACS among the young 

have found that it occurs in only a small percentage of the total 
population 2,4. However, a recent study based on the Global 
Registry of Acute Events (GRACE)6 done in 2013 showed 
a higher incidence of 23% from a total study population 
of 65,119 patients. A similar study done in a young Saudi 
population found the prevalence to be at 11.6% among 
924 consecutive patients from 2006 to 20097. Our study 
is consistent with the smaller studies in that 4% of those 
enrolled into the PHA ACS registry were less than 40 years 
of age. Yet due to the smaller number of enrolled patients 
from the year 2014 onwards, we cannot accurately predict the 
trends as to the incidence of ACS throughout the years. To 
the authors’ knowledge, this is the first study among young 
patients diagnosed with acute coronary syndrome done across 

 BMI (n, %) n=3320    

0.026* 

 Underweight (<18.5 kg/m2) 111 (3.37%) 6 (4.7%) 105 (3.3%) 

 Ideal (18.5-22.9 kg/m2) 1028 (31%) 29 (22.7%) 999 (31.3%) 

 Overweight (23-26.9 kg/m2) 805 (24.2%) 25 (19.5%) 780 (24.4%) 

 Obese (>27 kg/m2) 1376 (41.4%) 68 (53.1%) 1308 (41%) 

Killip Class on Admission (n, %)   

0.004* 

 I 2527 (75.5%) 114 (88.4%) 2413 (75%) 

 II 470 (14.0%) 12 (9.3%) 458 (14.2%) 

 III 199 (5.9%) 2 (1.6%) 197 (6.1%) 

 IV 150 (4.5%) 1 (0.8%) 149 (4.6%) 

Precipitating factors for angina (n, %) 316 (9.4%) 8 (6.2%) 308 (9.6%) 0.28 

 Fever  
 

64 (1.9%) 1 (0.8%) 63 (2.0%) 0.52 

 Anemia 68 (2.0%) 2 (1.6%) 66 (2.1%) 1.0 

 Hypoxemia 30 (0.9%) 0 (0%) 30 (0.9%) 0.63 

 Tachycardia 147 (4.4%) 6 (4.7%) 141 (4.4%) 0.83 

 Thyrotoxicosis 3 (0.1%) 0 (0%) 3 (0.1%) 1.0 

 Valvular disease 7 (0.2%) 0 (0%) 7 (0.2%) 1.0 

 Anxiety or outburst 33 (1%) 1 (0.8%) 32 (1.0%) 1.0 

Laboratory Tests (mean ± SD, range) (N=3345)   

 Total cholesterol (mg/dl) 87.44 ± 108.31 (0-1994) 120.62 ± 99.92 (0-316) 86.11 ± 108.44 (0-1994) 0.0001* 

 LDL 54.55 ± 71.21 (0-1207) 80.18 ± 70.23 (0-255) 53.52 ± 71.06 (0-1207) 0.0001* 

 HDL 19.36 ± 24.82 (0-297.3) 25.74 ± 31.13 (0-297.3) 19.11 ± 24.5 (0-212.69) 0.003* 

 Triglycerides 
63.27 ± 93.04 (0-1881) 101.19 ± 105.90 (0-

456.36) 
61.75 ± 92.18 (0-1881) 

0.0001* 

 Non-HDL (TC-LDL) 34.69 ± 61.42 (0-328) 55.82 ± 76.73 (0-275) 33.85 ± 60.58 (0-528) 0.0001* 

ACS=acute coronary syndrome; SD=standard deviation;  SBP=systolic blood pressure; DBP=diastolic blood pressure; HR=heart rate; BMI=body mass index; 
LDL=low-density lipoprotein; HDL=high-density lipoprotein; TC=total cholesterol.

(continuation of Table 2)
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multiple tertiary care centers in the Philippine setting. 
Identification of risk factors among young adults is of 

particular importance in preventive cardiology. Current 
guidelines on cardiovascular risk assessment8 recommend the 
use of the Framingham risk assessment calculator to predict 
the 10- heart atherosclerotic cardiovascular disease (ASCVD) 
risk, but this is done only among those aged 40-79 years. 
Similar to other studies done among the general population 
and among Asians, the predominant risk profile among the 
young includes male sex, current smokers, dyslipidemia, and 
a family history of CAD.2,6,7,9-11 Hypertension was common 
to both age groups. Smoking has been consistently reported 
as a significant risk factor across the existing body of literature 
for CAD, and was found to be the most important risk factor 
as well as the strongest independent long-term predictor 

of MACE among the young.12 In our study, 14% of the 
young population continued to smoke but decreased to 
5% a year after diagnosis. However, this percentage may be 
underreported since more than 80% of the patients in the 
registry were lost to follow-up. Another important finding 
seen in our study was the higher frequency of obesity among 
the younger patients diagnosed with ACS. The presence of 
metabolic syndrome is associated with higher odds of having 
an ACS13. Among Asians, this was also seen from the Oman 
registry of ACS10 showing 72% prevalence, 30% in a Japanese 
study14, as compared to 53% in our study population. 
For asymptomatic adults 20-40 years, current guidelines8 
recommend risk assessment every 4 to 6 years. Based on 
our findings, more stringent risk factor identification and 
modification may be recommended among young patients 

Table 3. Management of ACS patients for 2011-2015. 
Parameters All (N=3346) <40 (n=129) ≥40 (n=3217) p-value 

 Working Diagnosis (n, %)    0.0001* 

 STEMI 1243 (37.1%) 69 (53.5%) 1174 (36.4%) 

 NSTEMI 1611 (48.1%) 47 (36.4%) 1564 (48.6%) 

 Unstable Angina 492 (14.7%) 13 (10.1%) 479 (14.9%) 

 Disposition at the ER (n, %)    0.61 

 Medical management 2273 (67.9%) 85 (65.9%) 2188 (68%) 

 Coronary angio with poss revascularization 1073 (32.1%) 44 (34.1%) 1029 (32%) 

 Was it done? Yes? 865 (25.9%) 35 (27.1%) 830 (25.8%) 0.86 

 If not done, reasons: (n, %)     

 Financial constraints 170 (5.1%) 5 (3.9%) 165 (5.1%) 0.525 

 No consent from the patient 58 (1.7%) 5 (3.9%) 53 (1.6%) 0.057 

 No consent from closest relative 20 (0.6%) 1 (0.8%) 19 (0.6%) 0.79 

Cardiac catheterization/angiography (n, %) All (N=1177) <40 (n=47) ≥40 (n=1130)  

 Number of vessels involved    0.011* 

 Single Vessel 385 (32.7%) 24 (51.1%) 361 (32%)  

 2-vessels 292 (24.8%) 12 (25.5%) 280 (24.78%)  

 3-vessels 500 (42.5%) 11 (23.4%) 489 (43.27%)  

 Left main involvement 134 (11.4%) 2 (4.3%) 132 (11.7%) 0.26 

 Left main equivalent 16 (1.4%) 1 (2.1%) 15 (1.3%) 0.81 

 Was PCI done? 616 (52.2%) 29 (61.7%) 587 (51.8%) 0.39 

 Was CABG done? 100 (8.5%) 2 (4.3%) 98 (8.7%) 0.33 

Management for STEMI patients All (N=1243) <40 (n=69) ≥40 (n=1174)  

Medical Management 693 (55.75%) 35 (50.72%) 657 (57.43%)  

Fibrinolysis 145 (11.67%) 12 (17.4%) 133 (11.3%) 0.127 

PCI 375 (30.17%) 21 (30.43%) 354 (30.15%) 0.817 

CABG 31 (2.5%) 1 (1.4%) 30 (2.6%) 0.567 

STEMI=ST elevation myocardial infarction; PCI=percutaneous coronary intervention; NSTEMI=non-ST elevation myocardial infarction; ER=emergency 
room; CABG=coronary artery bypass grafting.
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who are male, smokers, obese, dyslipidemic, or with a family 
history of CAD. 

A significant finding that was not reported in previous 
literature was the higher frequency of prior angina among the 
young. The presence of symptoms prior to the diagnosis of 
ACS highlights the importance of primary prevention and 
earlier identification as key strategies against cardiovascular 
disease. Interestingly, a third of patients from both age 
groups were already taking maintenance medications prior to 
presentation. This may be explained by the higher frequency 
of HMO coverage among the younger population, which 
usually includes an annual physical examination among 
those who are currently employed. Policies such as these 
may contribute to earlier identification of comorbidities 
and therefore improve disease awareness and health-seeking 

behavior. Both the young and old presented more frequently 
with typical angina with understandably a higher incidence 
of cardiac arrest and atypical angina as initial presentation 
among the latter. Younger patients also seemed to present to 
the emergency room earlier after symptom onset compared to 
the older group, although the difference was not statistically 
significant. In ACS especially STEMI, early reperfusion is 
key and leads to significantly better long-term outcomes, 
therefore improvement of symptom-to-door times should also 
be highlighted and can be achieved through enhancement of 
public awareness. 

Majority of the younger patients were diagnosed as 
STEMI, which is similar to the prevalence found among 
the young Asian population.7,10 Only a third of the young 
ACS patients opted for coronary angiography despite the 

Table 4. Immediate and Short-term Outcomes of ACS patients for 2011-2015. 
Characteristics (N=3346) All (N=3346) <40 (n=129) ≥40 (n=3217) p-value

Outcomes (n, %)     

 Alive 3103 (92.7%) 129 (100%) 2974 (92.4%) 0.001* 

 Underwent cardiac rehabilitation (N=3189) 1217 (38.2%) 57 (44.5%) 1160 (37.9%) 0.13 

 In-hospital morbidity and mortality     

 Cardiovascular death     

 Re-infarction 43 (1.3%) 0 (0%) 43 (1.3%) 0.186 

 Vascular Death (Stroke) 19 (0.6%) 0 (0%) 19 (0.6%) 0.381 

 Hemorrhagic 4 (0.1%) 0 (0%) 4 (0.1%) 

0.858 
 Infarct 14 (0.4%) 0 (0%) 14 (0.4%) 

 Unknown/no imaging performed 1 (0.1%) 0 (0%) 1 (0.1%) 

 Not applicable 3327 (99.4%) 129 (100%) 3198 (99.4%) 

 CHF    

0.122  Mild CHF 93 (2.8%) 1 (0.8%) 92 (2.9%) 

 Severe CHF 52 (1.6%) 0 (0%) 52 (1.6%) 

 Cardiac Arrhythmia 306 (9.1%) 4 (3.1%) 302 (9.4%) 

0.015*  Atrial fibrillation/flutter 129 (3.9%) 1 (0.8%) 128 (4.0%) 

 Supraventricular tachycardia 13 (0.4%) 1 (0.8%) 12 (0.4%) 

 Ventricular arrhythmia 83 (2.5%) 2 (1.6%) 81 (2.5%) 0.043* 

 Asystole 118 (3.5%) 1 (0.8%) 117 (3.6%) 0.05* 

 Atrioventricular block    

0.869 

 1st degree 15 (0.4%) 0 (0%) 15 (0.5%) 

 2nd degree 2 (0.1%) 0 (0%) 2 (0.1%) 

 3rd degree or complete heart block 12 (0.4%) 0 (0%) 12 (0.4%) 

 High-degree AV block 2 (0.1%) 0 (0%) 2 (0.1%) 

 Discharge    

 To home 3109 (97.1%) 126 (98.4%) 2983 (97%) 
0.77 

 Against Medical advice 57 (1.8%) 1 (0.8%) 56 (1.8%) 

ACS=acute coronary syndrome; CHF=congestive heart disease; AV=atrioventricular.
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Table 5. Short-term Clinical Outcomes of ACS patients for 2011-2015. 
Characteristics (N=3346) All (N=3346) <40 (n=129) ≥40 (n=3217) p-value

 1-month follow-up (n, %) N=1726 N=63 N=1663  

 Alive 1684 (97.6%) 62 (98.4%) 1622 (97.5%) 0.657 

 Compliance to medications     

 Aspirin 1381 (91.2%) 54 (94.7%) 1327 (91%) 0.332 

 ADP receptor antagonist 1355 (89.4%) 48 (84.2%) 1307 (89.6%) 0.19 

 ACE-I 785 (45.5%) 24 (38.1%) 761 (45.8%) 0.23 

 ARB 308 (17.8%) 17 (27%) 291 (17.5%) 0.054 

 Beta-blockers 997 (57.8%) 36 (57.1%) 961 (57.8%) 0.919 

 Calcium channel blockers 186 (10.8%) 5 (7.9%) 181 (10.9%) 0.459 

 Lipid lowering agents 1384 (80.2%) 49 (77.8%) 1335 (80.3%) 0.625 

 Current smoker 112 (6.5%) 9 (14.3%) 103 (6.19%) 0.01* 

 Expired 42 (2.4%) 1 (1.6%) 41 (2.5%) 0.657 

 Lost to follow-up 1377 (44.38%) 66 (51.16%) 1311 (44.08%) 0.113 

 1-year follow-up (n, %) N=403 N=18 N=385  

 Alive 396 (98.3%) 18 (100%) 378 (98.2%) 0.564 

 Compliance to medications     

 Aspirin 306 (89%) 17 (100%) 289 (88.4%) 0.136 

 ADP receptor antagonist 238 (69.2%) 11 (64.7%) 227 (69.4%) 0.682 

 ACE-I 159 (39.5%) 7 (38.9%) 152 (39.5%) 0.96 

 ARB 87 (21.6%) 5 (27.8%) 82 (21.3%) 0.514 

 Beta-blockers 208 (51.6%) 8 (44.4%) 200 (51.9%) 0.534 

 Calcium channel blockers 39 (9.7%) 2 (11.1%) 37 (9.6%) 0.833 

 Lipid lowering agents 301 (74.7%) 15 (83.3%) 286 (74.35) 0.388 

 Current smoker 14 (3.5%) 1 (5.6%) 13 (3.4%) 0.622 

 Expired 7 (1.7%) 0 (0%) 89 (1.8%) 0.564 

 Lost to follow-up 2700 (87%) 111 (86%) 2589 (87%) 0.74 

ACS=acute coronary syndrome; ADP=adenosine diphosphate; ACE-I=angiotensin-converting enzyme inhibitor; ARB=angiotensin receptor blocker.

physician’s recommendation at the emergency room. This is 
notably a smaller percentage compared to those reported in 
Thailand10, Saudi7, and Singapore.15 Among the patients who 
underwent coronary angiography, majority of the younger 
patients only had single-vessel disease consistent with reports 
from similar cohorts and neighboring countries.7,10,15 Despite 
having no reports of mortality up to a year from diagnosis 
among the young Filipinos in this study regardless of 
treatment arm, an early reperfusion strategy especially among 
STEMI patients is important in that early reperfusion, rather 
than medical therapy, is associated with lower mortality rates 
on long-term follow-up.16 Majority of the patients opted 
for either fibrinolysis or PCI after angiography. However, 
there was still a sizeable number who opted for the medical 
management arm even among those diagnosed with STEMI, 
with financial constraint being cited as the most common 

reason for not pursuing a revascularization strategy. More 
than half of the total population did not have any form of 
insurance as support for hospitalization. This problem can 
be addressed by further improvements in the provisions of 
our country’s health insurance system, which was utilized by 
only a small proportion of the patients in the study. 

Due to a high patient loss to follow-up rate at a month 
and a year after diagnosis, we cannot accurately predict the 
local trends with regard to short-term mortality. Less than 
1% of the younger patients presented with heart failure or 
significant arrhythmias during their hospital stay, which is 
consistent with better short-term outcomes compared to 
the older population also observed in other studies. Referral 
to cardiac rehabilitation was similar to that reported in the 
general population, shown to be a third of the total study 
population and did not differ across the two age groups.17 
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However, the PHA ACS registry did not include utilization 
of rehabilitation by these patients. Compliance to anti-
platelets and lipid-lowering agents did not vary according to 
age, and improvement in this area may contribute to better 
risk factor modification in terms of secondary prevention 
of future coronary events. A misclassification bias may be 
present in this study since there is lack of background on the 
reasons for noncompliance to the medications. These patients 
may not have been prescribed the said drugs due to existing 
contraindications that were not explicitly stated on follow-up. 

Further studies exploring the adherence of young patients 
to lifestyle and risk factor modification as well as compliance 
to prescribed medications years after the diagnosis of ACS 
are therefore essential to provide a framework for nationwide 
programs that would improve their attitudes toward the 
disease process. We were also able to identify that a significant 
proportion of the population were unable to undergo 
coronary angiography with possible revascularization due 
to financial constraints, which highlights the importance 
of enhancing the health insurance policies in our country 
especially in situations where quick decision-making for 
urgent action is crucial. Lastly, long-term follow-up studies 
on these patients are also recommended to determine whether 
morbidity and mortality are indeed similar regardless of the 
age, and comparison across the various treatment arms should 
also be investigated and correlated to these outcomes. 

CONClUsION 
In summary, young Filipino adult patients with 

acute coronary syndrome were mostly male, and majority 
was diagnosed with STEMI on initial presentation. Risk 
factors identified were predominantly modifiable such as 
dyslipidemia, smoking history, and obesity, except for a 
positive family history of CAD. Only a third of patients 
opted for reperfusion strategies and were referred to cardiac 
rehabilitation, emphasizing under-utilization in the local 
setting. In-hospital morbidity was better in the young, and 
mortality rates up to a year of follow-up were comparable 
across groups. Improvements in disease awareness, risk factor 
and lifestyle modification, as well as government insurance 
policies are recommended especially among the young 
population. 
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INTRODUCTION
The use of percutaneous coronary intervention (PCI) to 

treat ischemic coronary artery disease (CAD) has expanded 
dramatically over the past three decades. For patients with 
ST-segment-elevation myocardial infarction (STEMI), PCI 
is the treatment of choice. It is recommended that patients  
should stay on aspirin indefinitely and continue with another 
antiplatelet drug for a year during dual antiplatelet therapy 
(DAPT). Clopidogrel plus aspirin is the best-tested regimen 
in this setting and has become the standard of care.

Recently, a meta-analysis of randomized controlled trials 
(RCT) have reported a benefit of triple antiplatelet therapy 
(TAT) in reducing stent restenosis in patients with a high 
risk of restenosis and revascularization after drug-eluting 

The Risk of Bleeding in Triple Antiplatelet Therapy: Cilostazol Added 
to Aspirin and Clopidogrel for Coronary Artery Disease Patients Who 
Underwent Percutaneous Coronary Intervention: A Meta-Analysis 
Study of Randomized Controlled Trials
Keuffel Caparuzo Dangazo, MD
Chong Hua Hospital, Cebu City

BaCkgROUND A novel cilostazol-based triple antiplatelet therapy (TAT) was shown in a trial to have a lower restenosis 
rate than the usual clopidogrel and aspirin dual antiplatelet therapy (DAPT) among patients with 
coronary artery disease (CAD) who underwent percutaneous coronary intervention. However, TAT 
may also be associated with an increased risk of bleeding. A systematic review would show further 
evidence regarding the risk of bleeding among TAT-treated patients.

MaIN OBjeCTIve To determine the risk of bleeding with TAT composed of cilostazol, aspirin and clopidogrel for 
CAD patients who underwent percutaneous coronary intervention.

MeThODs This systematic review included randomized controlled trials (RCT) published from 2005 to 2014. 
Only one study was blinded. These studies compared the risk of major bleeding between DAPT 
and TAT. Meta-analysis of this outcome was conducted using Review Manager (RevMan) Version 
5.3 2014. 

ResUlTs The overall relative risk (RR) of major bleeding in TAT patients was 1.23 (CI 95% 0.90, 1.67; 
z=1.30, p=0.19). The heterogeneity of results of the seven studies was not statistically significant 
(p=0.88; I2=0%). When isolating those studies with favorable outcome with  TAT, the risk of 
bleeding demonstrated in five studies was also not statistically significant (p=0.11; I2=0%). Sensitivity 
analysis on two studies with wider deviation and slightly lower rates of bleeding showed no significant 
influence on the risk of bleeding (RR 0.78; CI 0.29, 2.09; p=0.63; I2=0%).

CONClUsION Compared with DAPT, the trend towards increased major bleeding in cilostazol -based TAT did 
not reach statistical significance. 

stent (DES) implantation.1 However, the clinical benefit of 
triple therapy might be offset by an associated increase in 
major bleeding. 

Thus, this study was conducted to investigate if the risk 
of bleeding is higher in TAT, specifically cilostazol-based 
TAT, through a systematic review of trials.

MeThODs
This was a protocol-driven systematic review conducted 

in accordace to the Quality of Reporting of Meta-analysis 
(QUOROM). 
Eligibility criteria

It included only RCTs wherein the patients’ characteristics 
were screened, recruited, and randomly allocated to 



1

20PJC  Vol. 45 No.1
January 2017 to June 2017

The Risk of Bleeding in Triple Antiplatelet Therapy
Dangazo

intervention and controlled group; primary outcomes 
measured included major bleeding events; and reported 
drop out rates. Observational, quasi-experimental, non-
randomized, or uncontrolled trials were excluded. Those 
which  did not report the primary outcome of major bleeding 
were also excluded. 

Literature search strategy
Relevant studies published from 2005-2014 were 

identified through searches in Pubmed and the Cardiovascular 
Pharmacology: Open Access databases. The following terms 
were used: ‘coronary disease’, ‘coronary heart disease’, 
‘stent’, ‘drug eluting stents’, ‘bare metal stent’, ‘percutaneous 
coronary intervention’, ‘triple antiplatelet therapy’, ‘dual 
antiplatelet therapy’, ‘cilostazol’, ‘clopidogrel’ or ‘aspirin’. 
Reference lists from eligible articles or textbooks were also 
reviewed to find further potential sources.

Data extraction 
Using a standardized form, data from published studies 

were evaluated for quality and eligibility. The following data 
were collected form the included studies: the authors, year 
of publication, country, ethnicity, study design, number 
of subjects, follow-up period, antiplatelet drug and dose, 

treatment arm and respective outcomes (i.e., major bleeding 
outcomes between TAT and DAPT).

Major bleeding is defined as intracerebral bleeding or 
substantial hemodynamic compromise requiring blood 
transfusion. 

Statistical analysis 
Pooled analysis computed for the relative RR and 95% 

confidence interval (CI) was calculated using Review Manager 
(RevMan) version 5.3; Copenhagen: The Nordic Cochrane 
Centre, The Cochrane Collaboration, 2014. The statistical 
significance of the pooled RR was examined by the Z-test. 
Interstudy variations and heterogeneities were estimated using 
Cochran’s Q-statistic with p<0.05 indicating a statistically 
significant heterogeneity. The present meta-analysis also 
quantified the effect of heterogeneity by using the I2 index. 
If the Q-test was not significant (P>0.05) or the I2 index was 
<50%, fixed-effects model using the Mantel-Haenszel method 
was used. All analyses were two-tailed. 

ResUlTs
Literature search initially resulted in 127 studies (Figure 

1). Further screening narrowed this down to 29 full texts that 
were further assessed. Twenty-two articles did not report 

Records identified through
database searching

(n =84)

Additional records identified
through other sources

(n =43)

Total potentially relevant records
for identification

(n =127)

Records screened by
title and abstract

(n =127)

Full-text articles assessed
for eligibility

(n =29)

Records excluded with reasons as
follows  ( n=22)

without the outcomes of interest

Records excluded with reasons as
follows  ( n=98)

Studies included in quantitative
synthesis (meta-analysis)

(n =7)

48 repeated documents
25 reviews or meta-analysis
14 non RCTs
11 animal studies

Figure 1. Flow Diagram of the Study Selection Process.
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major bleeding as outcome while seven studies reported the 
primary outcome of interest and were included in the analysis. 

Table 1 summarizes the quality of the RCTs included in 
the meta-analysis.2-8 The percentage of the trial populations 
that were lost to follow-up was 0%, indicating that the 
patients involved in the study were followed up successfully. 
Only one study had adopted double-blinding technique.4

Table 2 summarizes the characteristics of all the clinical 
trials included in the meta-analysis. The seven studies 
involved 3,739 TAT-treated patients and 4,850 DAPT-
treated patients. The TAT in the studies included cilostazol, 
aspirin plus clopidogrel. The duration of follow-up ranged 
from 3 to 12 months. 

Meta-analysis revealed that among those with TAT, there 
were 83 out of 3,739 patients with major bleeding events 
(2.22%) compared to 73/4,850 for DAPT (1.51%; 1.23; 

95% CI 0.90, 1.67; z=1.30, p=0.19), with the overall effect 
being not not statistically significant. The heterogeneity of 
the seven studies was also not statistically significant (p=0.88; 
I2=0%). 

The studies of Gao et al (2003)3 and DECLARE-
Long 20076 showed lower rates of bleeding in TAT group 
(RR=0.5 for both). When the data from these two studies 
were excluded in the analysis, the overall effect still did not 
reach statistical significance in terms of major bleeding (RR 
1.30; 95% CI 0.94, 1.78), with no significant heterogeneity 
(p=0.95; I2=0%). 

Figure 4 shows meta-analysis that used only Han Yl 
20067, DECLARE LONG 20076, and Gao et al 20033 whose 
results yielded wider deviations. The analysis did not show 
any significant association as well (RR 0.78; CI 0.29-2.09; 
p=0.63). Heterogeneity was low (p=0.62; I2= 0%). 

Table 2. Characteristics of Clinical Trails. 

Source of Bias

Total population   

TAT/DAPT TAT Regimen Duration of follow-up 
[months]

Phase/Design of trial

Youn et al 2014 308 vs 307 Aspirin + Clopidogrel + Cilostzaol 3 Phase II RCT

Gao et al 2013 213 vs 215 Aspirin + Clopidogrel + Cilostzaol 12 Phase II RCT

DECLARE LONG II 2011 250 vs 249 Aspirin + Clopidogrel + Cilostzaol 8 Phase II RCT

DECLARE DIABETES 2008 200 vs 200 Aspirin + Clopidogrel + Cilostzaol 6 Phase II RCT

DECLARE-LONG 2007 250 vs 250 Aspirin + Clopidogrel + Cilostzaol 6 Phase II RCT

Han YL et al 2006 1103 vs 2032 Aspirin + Clopidogrel + Cilostzaol 6 Phase II RCT

Sueng-Whan Lee et al 2005 1415 vs 1597 Aspirin + Clopidogrel + Cilostzaol 1 Phase II RCT

Table 1. Quality of Included Randomized Controlled Trials.
Source of Bias Selection Performance Detection Attrition

Was 
allocation 
adequate

Was an adequate 
method of 

randomization 
described

Were groups 
similar at the 
start of the 

study

Were patients/
caregiver 

blinded to the 
study

Was the 
outcome 

ascertained 
blindly

What 
percentage was 
lost to follow-

up

Were all patients 
analyzed to groups 
they are assigned

Youn et al 2014 YES YES YES NO NO 0.00% YES

Gao et al 2013 YES YES YES NO NO 0.00% YES

DECLARE 
LONG II 2011

YES YES YES YES YES 0.00% YES

DECLARE 
DIABETES 
2008

YES YES YES NO NO 0.00% YES

DECLARE-
LONG 2007

YES YES YES NO NO 0.00% YES

Han YL et al 
2006

YES YES YES NO NO 0.00% YES

Sueng-Whan 
Lee et al 2005

YES YES YES NO NO 0.00% YES
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DIsCUssION
DAPT with aspirin and clopidogrel reduces thrombotic 

events among patients with ST-segment and non–ST-

segment elevation acute coronary syndromes who undergo 
PCIs using bare or drug-eluting stents. However, clopidogrel 
increases bleeding in stable patients like those enrolled in the 

FIGURE 2. Meta-analysis of Bleeding Events between Dual Antiplatelet Therapy (DAPT) and Cilostazol-based Triple Antiplatelet 
Therapy (TAT).

Figure 3. Meta-analysis of Bleeding Events between DAPT and Cilostazol-based TAT excluding studies where TAT showed lower 
bleeding risk.

Figure 4. Meta-analysis of Bleeding Events between DAPT and Cilostazol-based TAT using only Studies with Wide Deviations.
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Clopidogrel for High Atherothrombotic Risk and Ischemic 
Stabilization, Management, and Avoidance (CHARISMA) 
trial (2006).9 The excess risk is largely confined to the first 
year of therapy. Characteristics associated with the risk of 
bleeding have been identified that should enable clinicians 
to make more informed decisions about who might benefit 
or be harmed by the prolonged administration of DAPT.  

In a population-based cohort, aspirin use was significantly 
associated with an increased risk of major gastrointestinal or 
cerebral bleeding episodes. Patients with diabetes had a high 
rate of bleeding that was not independently associated with 
aspirin use.10  

In the Clopidogrel in Unstable angina to prevent 
Recurrent Events (CURE) Trial (2000), bleeding risks 
increase with increasing aspirin dose, with or without 
clopidogrel, without any increase in efficacy. The optimal 
daily dose of aspirin may be between 75 and 100 mg, with 
or without clopidogrel.

Despite optimal guideline-directed therapy, such as 
DAPT and DES implantation, patients undergoing PCI 
still suffer a significant risk of restenosis and deleterious 
clinical events, especially in patients with obesity, diabetes 
and long and/or multivessel coronary lesions. Intensified 
antiplatelet therapy appears to be more important for these 
high-risk patients. Cilostazol has anti-restenosis effects by 
inhibiting stent-induced p-selectin expression in platelets 
and upregulating leukocyte Mac-1, which triggers restenosis 
after PCI surgery.12 TAT-treated patients may benefit from 
a lower incidence of major adverse cardiac events (MACE), 
mainly driven by reduced repeat revascularization. 

Rizzo et al (2011) found that cilostazol improved the 
pro-atherogenic lipid profile in patients with type 2 diabetes.12 
In addition, Ahn et al (2011) demonstrated that TAT had 
a better anti-inflammatory effect than DAT, which may be 
another mechanism to explain the reduced MACEs.13 

The clinical benefit of intensified antiplatelet therapy may 
be offset by an associated increase in bleeding complications; 
however, when cilostazol was administered as an adjunctive 
agent to aspirin and clopidogrel, the intensified antiplatelet 
effect could lead to a lessened High on-Treatment Platelet 
Reactivity (HTPR), but did not increase the risk of bleeding 
events, as demonstrated by the results of this meta-analysis.  

CONClUsION 
Compared with the dual antiplatelet regimen, there is a 

trend of increased major bleeding in Tat, although this did 
not reach statistical significance. 
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INTRODUCTION
Venous leg ulcers are defined as an area of discontinuity of 

skin on the lower leg that persists for four weeks or more.1 It 
is a common, chronic, recurring condition and a major cause 

BaCkgROUND Venous leg ulcer is a common, chronic recurring condition that causes pain and disability. If not 
treated, it can lead to severe infection and malignant transformation. Sulodexide is a highly purified 
glycosaminoglycan with anti-thrombotic, anti-fibrinolytic and anti-inflammatory properties that 
make it a suitable agent for the management of venous leg ulcers. At present, there is insufficient 
evidence to support the efficacy of the use of sulodexide in the management of venous leg ulcers and 
ulcer pain.

OBjeCTIve This meta-analysis aims to determine the efficacy of sulodexide in the treatment of venous leg ulcers 
in the promotion of complete ulcer healing and the reduction of pain.

MeThODs We selected studies with the following inclusion criteria: randomized controlled trials comparing 
sulodexide with placebo in reducing pain and promoting complete ulcer healing among patients 
with venous leg ulcers. Both MESH and free text were used for searching text with the following 
terms: “sulodexide”, “venous ulcer”, “ulcer healing” and “ulcer pain”. The databases used were PubMed, 
MEDLINE and the Cochrane Central Register of Controlled Trials. Studies published in any language 
were eligible, without restrictions. The search was restricted to studies conducted with human 
participants. A review of all the included trials in recent meta-analyses that included sulodexide in the 
management of venous ulcers was also done. Full-text articles of the selected articles were obtained 
from websites of publications and collections of both local and international libraries. For articles 
not available online, correspondence with the author was done. Data on incomplete ulcer healing 
was extracted from each included trial to determine the reduction of incidences of incomplete ulcer 
healing among patients with venous leg ulcers, with the use of sulodexide for two and three months. 
Analysis was done using Review Manager software version 5.3, with heterogeneity measured using 
I2. 

ResUlTs Four RCTs (n = 482) were included. Sulodexide was associated with significant reduction of 
incomplete healing of venous leg ulcer. The pooled analysis at one month showed risk ratio of 0.77 
(0.63 to 0.96) with p value of 0.06 and I2 = 71%. At two months, the data showed risk ratio of 0.71 
(0.53 to 0.94) with p value of 0.15 and I2 = 47%. At three months, the data showed risk ratio of 
0.66 (0.53 to 0.83) with p value of 0.04 and I2 = 77%. 

CONClUsION The results showed that sulodexide is an effective adjunct to wound care and compression therapy 
in the management of venous ulcer within two months of use. The results also suggest a reduction 
in ulcer size as early as one month with further improvement in ulcer healing with continued use 
for three months.  

keywORDs sulodexide, venous leg ulcers, ulcer healing, pain.

of morbidity and disability.2 Under the Clinical, Etiologic, 
Anatomical and Pathophysiological (CEAP) classification 
for chronic venous disorders, patients with active venous 
ulcers are clinically identified to be in the C6 category, which 
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represents the most severe manifestation of the disease.3

Epidemiological evidence suggests that approximately 
1% of people in industrialized countries suffer from leg ulcer 
at some time, and there is a 1.5:1000 prevalence of active 
ulcers in Western nations.4,5 The prevalence of venous ulcers 
increases with age; it is observed in around 8% in patients 
aged >80 years.6 Approximately 1.7% of persons aged >60 
years develop a new venous ulcer within a span of two years.7

Venous ulcers require an average of 24 weeks to heal. 
Approximately 15% will not heal, and recurrence rates 
range between 15% and 71% of cases.8,9 Venous ulcers are 
not always painful, but the observational multicentre study 
of Apollonio et al on vascular ulcers of the lower limbs 
showed that venous ulcers have a significant impact in 
terms of pain and reduced mobility.10 Without treatment, 
severe complications may ensue; these include cellulitis, 
osteomyelitis and malignant change.11

The main cause of venous skin ulcerations is 
decompensated chronic venous insufficiency characterized 
by maximal venous stasis and hypertension. There is increased 
filtration of fibrinogen, recruitment of inflammatory cells in 
the lower parts of the limb and associated tissue infiltration 
by blood products such as hemosiderin, various proteins and 
cytokines, which are the main factors responsible for inducing 
inflammatory changes in the skin and subcutaneous layers. 
The aforementioned inflammatory processes may prevent 
normal nutrition from reaching the skin cells, thus leading 
to the development of venous leg ulcers.12 

Sulodexide is a highly purified glycosaminoglycan 
consisting of 80% fast-moving heparin and 20% dermatan 
sulfate.13 Heparin contained in sulodexide has weaker 
anti-thrombotic properties than unfractionated heparin, 
but the former’s half-life is longer. Dermatan sulfate acts 
by inhibiting factor Xa and thrombin generation, blood 
platelet activation and adhesion. It also weakens the effects 
of the tissue plasminogen activator, which leads to reduction 
in the concentration of fibrinogen level and the induction 
of fibrinolysis.14,15 Sulodexide has an anti-inflammatory 
property, which protects endothelial cells by suppressing the 
generation of oxygen-derived free radicals and the release of 
monocyte chemotactic protein-1 (MCP-1) and interleukin-6 
(IL-6).16 It thereby improves the altered capillary permeability, 
as well as inhibits blood cell adhesion to the endothelium.17 
The mechanism of action of sulodexide makes it seem highly 
appropriate for the treatment of venous ulcers.

Nelson’s systematic review of four randomized controlled 
trials of sulodexide as an adjunct to compression therapy 
compared with compression therapy alone showed ulcer-
healing rates ranging from 30 days to three months in favor 
of sulodexide.18

According to the 2011 Society for Vascular Surgery 
(SVS) and American Venous Forum (AVF) clinical practice 
guidelines for the care of patients with varicose veins and 
associated chronic venous diseases, venoactive drugs such 
as sulodexide, diosmin, hesperidin, rutosides, micronized 
purified flavonoid fraction and horse chestnut seed extract, 
in addition to compression therapy, may be used in patients 
with chronic venous disease presenting with pain and swelling 
(grade 2B recommendation). For patients with venous ulcers, 
only pentoxifylline or micronized purified flavonoid fraction 
(MPFF) may be used with compression therapy to accelerate 
healing (grade 2B recommendation). 

No recommendation has been made on the use of 
sulodexide for venous ulcers despite the availability of 
randomized controlled trials.19 An updated SVS and AVF 
guideline for the management of venous leg ulcers in 2014 
only recommended either pentoxifylline or MPFF for 
treating long-standing or large venous ulcers (grade 1B) 
with compression therapy. Furthermore, the 2014 guidelines 
of the European Venous Forum and International Union 
of Angiology did not include sulodexide in the treatment 
regimen for patients with chronic venous disorders.20

In 2015, a meta-analysis by Varatharajan et al on 
pharmacological adjuncts for chronic venous ulcer healing, 
which included sulodexide, showed that the latter resulted 
in a two-month healing rate of 35%, compared with 21% 
for placebo (p<0.018). Further improvement was noted 
after three months, with healing rates of 52.5% and 32.7% 
(p<0.004) in the sulodexide and placebo arms, respectively. 
However, the authors concluded that the use of sulodexide 
in addition to conventional therapy may not have beneficial 
effects to ulcer healing, with the pooled analysis showing a 
risk ratio (RR) of 0.16 (CI: 0.06, 0.26)—but the analysis 
only included two trials in the pooled results.21

There is a lack of recommendation for the use of 
sulodexide in chronic venous disorders, specifically in patients 
with venous ulcers, despite available trials for analysis and 
the limitations of the included trials in the recent systematic 
review. This meta-analysis aims to determine the effectiveness 
of sulodexide in complete ulcer healing among patients with 
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venous leg ulcers at two months and three months and in 
reducing pain among patients with venous leg ulcers.

MeThODOlOgy
This meta-analysis includes randomized controlled trials 

on patients with venous ulcers, which utilized sulodexide for 
pain and ulcer healing. Figure 1 illustrates our method for 
identifying which studies to include.

Search was done in Pubmed, Central Register of 
Controlled Trials and Medline databases. Both MESH 
and free text were used to search for the following terms: 
randomized controlled trials, systematic review, meta-analysis, 
controlled clinical trial, random allocation, double-blind method, 
single-blind method, clinical trial, research design, comparative 
study, evaluation study, follow-up studies, glucuronyl glucosamine 
glycan sulfate, sulodexide, varicose ulcer, venous ulcer, stasis 
ulcer, stasis dermatitis, venous insufficiency, lower limb ulcer, 
ulcuscruris, ulcer, ulcer healing, wound healing, ulcer pain and 
pain. No language or date restrictions were implemented. 
The search was restricted to studies conducted on human 
participants. Correspondence with the drug manufacturer 
was done to check for any unpublished trials. Reference lists 
of retrieved articles were also reviewed manually. 

A total of 11 articles were initially identified (Figure 1). 
The articles were then screened for duplicates; this yielded 
nine articles. Six more articles were removed due to type 
of publication (reviews, editorial, commentary articles, 
meta-analysis, registries) and title (not relevant). Three 
independent researchers extracted the data using standard 
data extraction forms. Data on study design, population 
characteristics and outcome measures from each trial were 
extracted. Disagreements were resolved through discussion.

The reviewers independently appraised each trial’s 
method, evaluating in particular for selection bias, 
performance bias, attrition bias and detection bias using 
the quality scale for meta-analytic review. No discrepancies 
were noted. All the included trials received a quality scale for 
meta-analysis score of B (Table 1).

Data was analyzed using Review Manager 5.3. 
Dichotomous data were analyzed for risk ratio and 95% 
confidence interval using the Mantel-Haenszel method with 
random effects model. Heterogeneity between trials was tested 
using a standard chi-squared test and I2 statistics. A p-value 
<0.10 was considered to be statistically significant, and I2 
³50% was considered to have high heterogeneity.

The four studies that met the inclusion and exclusion 

Potentially relevant records identified 
through database searching: 7

Relevant records identified 
through other sources: 4

Records after duplicates 
removed: 9

Records screened: 9

Studies included in the 
meta-analysis: 4

Full-text articles assessed 
for eligibility: 4
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Figure 1. PRISMA flow chart of included trials.
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criteria were graded B under the Cochrane collaboration tool, 
because attempts at allocation concealment and blinding for 
the outcome assessors or the physicians caring for the patients 
were not stated.

ResUlTs
This meta-analysis included four studies involving a 

total of 482 patients, with 256 in the sulodexide group and 
226 in the placebo group. Table 2 shows the descriptions of 
the populations, interventions and outcomes. The studies 
compared the effectiveness of the sulodexide with that of 
placebo for complete ulcer healing. 

The pooled analysis of the reduction of incomplete 
healing of ulcer after 1 month (Figure 2) showed a risk ratio 
of 0.77 (0.63 to 0.96). This corresponds to a significant 
23% reduction of incomplete healing of ulcer with the use 
of sulodexide after 1 month of use. However, the test for 
heterogeneity was significant (chi square test p = 0.06; I2 = 
71%).

The pooled analysis of the reduction of incomplete 
healing of ulcer after 2 months (Figure 3) showed a risk 
ratio of 0.71 (0.53 to 0.94). This corresponds to a significant 
29% reduction of incomplete healing of ulcer with the use of 
sulodexide after 2 months of use. The test for heterogeneity 

Table 1. Quality assessment of included studies.
Study Selection Bias Performance Bias Attrition Bias Detection Bias Overall 

Quality Scale

Scondotto et al 199922 B B (physicians not blinded) B B B

Coccheri et al 200223 B B A B B

Kucharzewski et al 200324 B B (physicians not blinded) B B B

Zou et. al. 2007 B B (physicians were not blinded) B B B

Table 2. Description of studies.
Study Population Intervention Outcome Method-ology

Scondotto et al 
199922

94 patients suffering from 
venous leg ulcers secondary 
to post-thrombotic syndrome 
(mainly deep venous 
thrombosis) or due to primary 
phlebopathology, confirmed 
by Doppler (control=42, 
sulodexide=52)
Ulcer size: n/a

Sulodexide 600 LRU/day IM 
for 30 days, then 500 LRU/
day, oral (divided into two 
administrations) for 30 days 
vs placebo in combination 
with wound care and elastic 
compression 

Percentage of ulcers healed 
after two months of treatment 
and the mean healing times in 
the two study groups 

RCT

Coccheri et al 
200223

230 patients, 18–75 years 
old, with leg ulcers due to 
chronic venous insufficiency, 
diameter >2 cm (control=110, 
sulodexide=120)
Ulcer size: 
>70% (2–10 cm)
>25%(>10 cm) 

Sulodexide 600 LRU/day 
IM for 20 days, then 1000 
LRU/day oral for 70 days vs 
placebo in combination with 
wound care and compression 
bandaging

Primary: complete ulcer healing 
after two months
Secondary: complete ulcer 
healing after three months

RCT

Kucharzewski et al 
200324

44 patients with chronic 
venous ulceration
Ulcer size:  
12.1–20.3 cm

Sulodexide 600 LRU/day IM 
for 20 days, then 500 LRU/
day, oral (divided into two 
administrations) vs placebo in 
combination with wound care 
and Unna’s boot

Evaluation of the influence of 
sulodexide in the treatment of 
venous leg ulceration 

RCT

Zou et al. 2007 114 patients with Venous leg 
ulcer
(61 Sulodexide vs 53 placebo)

70%(<10 cm)
>20%(>10 cm)

Sulodexide 600 LRU IM/day 
for 30 days and after healing 
of venous ulcer vs Placebo in 
combination with wound care 
and pressure bandage

Primary: Complete Ulcer 
healing
Secondary: Tolerability and 
adverse events

RCT

IM=intramuscular; LRU=lipase releasing units; RCT=randomized controlled trial.
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was not significant (chi square test p = 0.15; I2 = 47%).
The pooled analysis of the reduction of incomplete 

healing of ulcer after 3 months (Figure 4) showed a risk 
ratio of 0.66 (0.53 to 0.83) corresponding to a statistically 

significant 34% reduction of incomplete ulcer healing with 
sulodexide after 3 months of use. However, the test for 
heterogeneity was significant (chi square test p = 0.04; I2 = 
77%).

Figure 2. Incidence of incomplete healing of venous ulcers after 1 months.

Figure 3. Incidence of incomplete healing of venous ulcers after 2 months.

Figure 4. Incidence of incomplete healing of venous ulcers after 3 months.

Sulodexide as an Adjunct for the Management of Venous Ulcers
Seguban et al
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The articles included in this meta-analysis showed no 
outcome regarding venous ulcer pain. At this time, there are 
no available randomized controlled trials about the reduction 
of venous ulcer pain with the use of sulodexide. 

DIsCUssION
The basis of venous ulcer treatment, especially the 

ones with a tendency not to heal, is correct wound bed 
preparation, including the maintenance of adequate moisture, 
antisepsis and compression bandaging.25 The use of a systemic 
pharmacological agent in the management of venous ulcer is 
mainly as an adjuvant therapy. However, there are cases in 
which, despite optimal standard of care, only about 30% of 
venous ulcers heal one-year post diagnosis.26 In such cases, 
an adjuvant pharmacological agent with moderate advantage 
compared to placebo would be beneficial.27 

The result of this meta-analysis is consistent in 
demonstrating the reduction of incomplete ulcer healing 
with the use of sulodexide among patients with venous ulcers: 
Results showed a 23% risk reduction after 1 month, a 29% 
risk reduction after 2 months and further risk reduction of 
34% in incomplete venous ulcer after 3 months of sulodexide 
use.

It should be noted that the data of Kucharzewski et 
al24 was only gathered for seven weeks (<2 months), but we 
included it in the analysis with the assumption that the data 
will be similar even for eight weeks.

Heterogeneity was demonstrated for the incomplete 
healing of venous ulcers after three months; this might be 
attributed to the differences in the sizes of the ulcers. In 
Coccheri et al,23 the ulcer sizes range from 2 cm to >10 cm; 
in Kucharzewski et al, 12.1 cm to 20.3 cm. The differences 
in ulcer size will have an impact in the duration of healing.28 
Other sources of heterogeneity may be the differences in the 
dose of sulodexide, the shifting routes of administration, 
wound care  and individual adherence to the application 
of compression. The ability of sulodexide to stimulate 
the healing process of venous ulcers is probably due to its 
anti-inflammatory effects and capacity to modulate the 
matrix metalloproteinases that promote healing.29It must be 
emphasized that compliance to standard of care for venous 
ulcers will lead to improvement in the majority of cases. After 
a minimum of four to six weeks, cases without significant 
improvement are recommended for adjunctive therapy. 
The 2014 Management of Venous Leg Ulcers: Clinical 

Practice Guidelines of the Society for Vascular Surgery® 
and the American Venous Forum only included either 
pentoxifylline or micronized purified flavonoid fraction, to 
be used in combination with compression therapy, in its 
recommendation. Given the results of this meta-analysis, 
sulodexide can be beneficial to ulcer healing as an adjunct to 
conventional therapy.

A larger prospective randomized trial would better 
demonstrate and may help explain the effects of sulodexide 
in the management of venous leg ulcers. A larger number of 
studies for analysis can improve this meta-analysis. Among 
the limitations were the differences in dosing, routes of 
administration, patient adherence to wound care and 
compression application in the studies we analyzed. Limited 
access to some restricted or unpublished studies is also another 
limitation. 
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Obstructive CAD in Filipino Women vs Men Diagnosed with ACS 
in the Philippine ACS Registry
Lisa Marie V. Beltejar-Pimentel, MD; Maria Adelaida Iboleon-Dy, MD; Imelda Caoili-Ang, MD

INTRODUCTION 
The Global Status Report on Noncommunicable 

Diseases 2014 reported that coronary artery disease (CAD) 
is the number one cause of death globally. More people die 
annually from CAD than from any other cause. An estimated 
17.5 million people died from CAD in 2012, representing 
31% of all global deaths.1

WHO data that was published in May 2011 states that 
CAD deaths in the Philippines have reached 87,881, or 
16.86% of total deaths. The age-adjusted death rate was 
161.43 per 100,000 people, putting Philippines in the 29th 
rank in the world.2 

There are both biologic and sociocultural factors in 
CAD, and differences in outcomes between women and men 
are due to a number of variables, including specific CAD 

INTRODUCTION To date, no study in published literature has investigated the prevalence of obstructive coronary 
artery disease (CAD) among Filipino women diagnosed with ACS. This is a pilot study.

OBjeCTIves To determine the prevalence of obstructive CAD among Filipino women and categorize them as 
ST-elevation myocardial infarction (STEMI), non-STEMI (NSTEMI), or unstable angina (UA); 
and to determine the risk factors associated with acute coronary syndrome (ACS) among Filipino 
women in terms of age, smoking history and comorbidities, in comparison with Filipino men.

MeThODs This is a cross-sectional study performed from November 2011 through September 2015 using 
information from patients listed at Philippine ACS Registry of the Philippine Heart Association. The 
collected data included demographic information such as sex, age, smoking history, comorbidities, 
medical management, cardiac procedures and mortality.

ResUlTs The study population was composed of 3,346 patients, 31.6% (n=1,059) of whom were females. 
Out of the 1,169 (34.9%) patients who underwent cardiac catheterization, 25.8% (n=302) were 
females. All these female patients who underwent cardiac catheterization—whether diagnosed with 
STEMI (n=133), NSTEMI (n=131), or UA (n=38)—had single- or multiple-vessel disease. In the 
overall study population, the risk factors that showed statistically significant association with  ACS 
(p<0.05) were age (mean age 59.39 vs 66.60 years), hypertension (73.9% vs 80.5%), diabetes (36.1% 
vs 42.9%), smoking history (67.8% vs 15.6%), prior MI (11.0% vs 8.6%), previous catheterization 
(3.5% vs 2.1%) and history of transient ischemic attach (TIA; 1.4% vs 1.0%).

CONClUsION There was a 100% prevalence of obstructive CAD among Filipino women who underwent cardiac 
catheterization with a diagnosis of STEMI, NSTEMI, or UA. Hypertension and diabetes were more 
prevalent among women, while smoking history, prior MI, previous catheterization, and history of 
TIA were more prevalent among the men. Men diagnosed with ACS were younger than the women.

risk factors, pathophysiologic differences and differences 
in treatment and management strategies between sexes for 
both primary and secondary prevention of CAD.3 Among 
women, established CAD risk factors are age, family history, 
hypertension, diabetes, dyslipidemia, smoking and physical 
fitness; the emerging risk factors are metabolic syndrome, 
obesity, high-sensitivity C-reactive protein, autoimmune 
disease, polycystic ovary syndrome, functional hypothalamic 
amenorrhea, preeclampsia and pregnancy-associated 
hypertension, gestational diabetes, breast cancer therapy and 
reproductive hormone therapy.3 According to Ryan et al, 
Filipino-Americans have a higher prevalence of hypertension 
and diabetes and a lower prevalence of smoking and obesity 
compared to Caucasians.4

The “typical” manifestation of ACS is based on studies 
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that were conducted predominantly in men. It can differ 
from the more varied findings in women, in whom the chest 
discomfort associated with ACS is often atypical. The paradox 
of ischemic heart disease (IHD) in women is that they have 
less anatomic obstructive CAD and preserved left ventricular 
function despite higher rates of myocardial ischemia and 
mortality.5,6

There are only a few published articles on Filipino 
cardiovascular health. The severity of CAD among patients in 
the Philippines is not known. To date, no study in published 
literature has investigated the prevalence of CAD and its 
profile among Filipino patients diagnosed with ACS (STEMI, 
NSTEMI and unstable angina [UA]) and its risk factors. This 
study is the first to investigate it, and the results may have 
important implications in our understanding of the disease 
process, allowing more aggressive treatment and monitoring 
of certain subgroups of Filipino patients.

The objectives of the study are to determine the prevalence 
of obstructive CAD among Filipino women and categorize 
them as STEMI, NSTEMI, or UA; and to determine the risk 
factors associated with ACS among Filipino women in terms 
of age, smoking history and comorbidities, in comparison 
with Filipino men.

MeThODs 
This is a cross-sectional study performed from November 

2011 through September 2015. Patient data were taken 
from the Philippine ACS Registry of the Philippine Heart 
Association. The included population was composed of 
adult Filipino patients (≥18 years old) who were admitted 
with an ACS diagnosis, with a chief complaint of angina 
or anginal equivalents and subsequently underwent cardiac 
catheterization. The study had no exclusions.

Patients were divided according to their diagnosis: 
STEMI, NSTEMI, or UA. Data were collected on sex, 

age, smoking history, comorbidities, number of coexistent 
coronary arteries involved and location of stenosis.

The prevalence of obstructive CAD and its classification 
were analyzed using percentages or proportions. Risk factors 
associated with obstructive CAD were analyzed in the 
univariate analysis using the chi-squared test. Odds ratios 
were calculated. Multiple logistic regression was utilized. The 
level of significance was set at <0.05.

ResUlTs 
The sample size was composed of 3,346 patients; 31.6% 

(1,059) were females. The mean age of the ACS patients was 
61.7 years. STEMI patients were younger than NSTEMI 
and UA patients, with mean ages of 58.66, 64.06 and 61.44 
years, respectively. In males, the most prevalent type of ACS 
was STEMI (74.7%), followed by NSTEMI (66.0%) and 
then UA (59.8%). In females, the most prevalent diagnosis 
was UA (40.2%), followed by NSTEMI (34.0%) and then 
STEMI (25.3%) (Table 1).

Females had a mean age of 66.60 years, while males had 
a mean age of 59.39 years. The top five ACS risk factors 
among males were hypertension (73.9%), history of smoking 
(67.8%), diabetes (36.1%), prior angina (32.8%) and family 
history of CAD (23.2%). In females, the vast majority of 
patients had hypertension (80.5%), diabetes (42.9%), prior 
angina (30.3%), family history of CAD (23.0%) and CAD 
(18.6%) (Table 2).

In all types of ACS, hypertension was the most prevalent 
risk factor (70.5% in STEMI, 78.0% in NSTEMI and 83.1% 
in UA), followed by history of smoking (56.4% in STEMI, 
49.4% in NSTEMI and 44.5% in UA). Common to all types 
of ACS were diabetes (31.4% in STEMI, 43.0% in NSTEMI 
and 39.8% in UA), prior angina (32.0% in STEMI, 30.4% 
in NSTEMI and 37.4% in UA) and family history of CAD 
(24.1% in STEMI, 22.2% in NSTEMI and 23.8% in UA) 

Table 1. Demographic Characteristics of ACS patients.    
Characteristics STEMI (%) 

(N=1,243)
NSTEMI (%) 

(N=1,611)
UA (%) 
(N=492)

Total (%)    
(N=3,346)

p-value

Age (mean ± SD) 58.66±12.525 64.06±12.395 61.44±12.428 61.67±12.688 0.0001*

Sex (%) 0.0001*

Male 929 (74.7) 1064 (66) 294 (59.8) 2,287 (68.4)

Female 314 (25.3) 547 (34) 198 (40.2) 1,059 (31.6)

STEMI=ST-elevation myocardial infarction; NSTEMI=non–ST-elevation myocardial infarction; SD=standard deviation; UA=unstable angina.
*P<0.05 is statistically significant.

Obstructive CAD in Filipino Women vs Men Diagnosed with ACS
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(Table 3).
Baseline characteristics for STEMI, NSTEMI and UA 

are presented in Tables 4, 5 and 6, respectively, stratified by 
gender. Notable in all three types of ACS—STEMI, NSTEMI 
and UA—was that females were older than the males: mean 
ages were 64.66 versus 56.64 years old, 68.32 versus 61 years, 
and 64.91 versus 59.10 years, respectively. Among STEMI 
and NSTEMI patients, the proportions of hypertension 
and diabetes in the female group were significantly higher 
than those in the male group and smoking prevalence was 
significantly lower among the females than among the males. 
Among  NSTEMI patients, males had significantly higher  
prevalence  of prior angina and history of TIA. In the group 
with UA, males had significantly greater prevalence of CAD, 
smoking and prior  catheterization.

In the medical management of ACS, most of the patients 

received aspirin, clopidogrel, unfractionated heparin, low 
molecular weight heparin, angiotensin-converting enzyme 
(ACE) inhibitors (except in UA, in which only 48.6% of 
patients received ACE inhibitors), beta blockers and statins 
(Table 7). However, there were slight, statistically significant 
differences in the rates of use for all these drugs. 

Tables 8, 9 and 10 represent the medical management of 
STEMI, NSTEMI and UA, respectively, stratified by gender. 
There was no gender difference in the medical management of 
STEMI patients, although atorvastatin was significantly more 
favored. Among NSTEMI patients, there was a significantly 
greater proportion of clopidogrel use among females. There 
was no gender difference in the medical management of 
UA patients, although there was a trend in clopidogrel use 
favoring the female gender (p=0.057).

Thirty-five percent (1,169) of patients underwent cardiac 

Table 2. Association of Demographic and Baseline Characteristics of ACS patients According to Gender.

Characteristics Male (%) (N=2,287) Female (%) (N=1,059) Total (%) (N=3,346) p-value

Age 59.39±12.197 66.60±12.330 61.67±12.688 0.0001*

Comorbidities

Prior angina 750 (32.8) 321 (30.3) 1,071 (32.0) 0.304

Prior MI 252 (11.0) 91 (8.6) 343 (10.3) 0.023*

Prior CHF 78 (3.4) 34 (3.2) 112 (3.3) 0.394

PCI 94 (4.1) 38 (3.6) 132 (3.9) 0.659

Previous CABG 70 (3.1) 22 (2.1) 92 (2.7) 0.222

Prior catheterization 79 (3.5) 22 (2.1) 101 (3.0) 0.029*

History of stroke 117 (5.1) 61 (5.8) 178 (5.3) 0.286

History of TIA 31 (1.4) 11 (1.0) 42 (1.3) 0.05*

CAD 498 (21.8) 197 (18.6) 695 (20.8) 0.099

PAD 26 (1.1) 18 (1.7) 44 (1.3) 0.264

Diabetes 825 (36.1) 454 (42.9) 1,279 (38.2) 0.001*

Hypertension 1,689 (73.9) 852 (80.5) 2,541 (75.9) 0.0001*

History of smoking 1,550 (67.8) 165 (15.6) 1,715 (51.2) 0.0001*

Current 856 (37.4) 85 (8.0) 941 (28.1)

Recent 194 (8.5) 23 (2.2) 217 (6.5)

Former 500 (21.9) 57 (5.4) 557 (16.6)

Never 737 (32.2) 894 (84.4) 1,631 (48.7)

Dyslipidemia 364 (15.9) 167 (15.8) 531 (15.9) 0.811

Family history of

CAD 530 (23.2) 244 (23.0) 774 (23.1) 0.919

CKD 177 (7.7) 85 (8.0) 262 (7.8) 0.745

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; CAD=coronary artery disease; CHF=congestive heart failure; CKD=chronic kidney disease; 
MI=myocardial infarction; PAD=peripheral artery disease; TIA=transient ischemic attack.
*P-value <0.05 is statistically significant.
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catheterization; 25.8% (302) of them were women. More 
STEMI patients (46.3%) underwent cardiac catheterization 
than NSTEMI (30.9%) and UA (19.5%) patients. Primary 
PCI for STEMI was 58.7%, while pharmaco-invasive strategy 
was used in only 31.6%. Invasive therapy approach for 
NSTEMI was 88.6%; for UA, 90%. Single-vessel disease 
was more prevalent in UA (40.8%) than in STEMI (35.4%) 
and NSTEMI (27.7%), while multi-vessel disease was more 
common in NSTEMI (72.6%) than in STEMI (64.7%) and 
UA (60.4%). Left main involvement was significantly more 
prevalent in NSTEMI (15.2%) than in STEMI (8.7%) and 
UA (7.2%). Fifty-two percent of ACS patients underwent 
PCI; 64.9% of them were STEMI patients; 40.2%, NSTEMI; 
and 39.2%, UA. Most of the stents were placed in the left 
anterior descending (LAD) coronary artery in all types of 
ACS. CABG was significantly more frequent in NSTEMI 

(12.47%) than in STEMI (5.38%) and UA (7.2%) (Table 
11).

Tables 12, 13 and 14 outline the cardiac procedures 
undergone by patients with STEMI, NSTEMI and UA, 
respectively, stratified by gender. Among STEMI patients, 
single-vessel disease was more common in females (43.3% 
vs 33.0%), while multi-vessel disease was more common in 
males (67.0% vs 57.1%). In NSTEMI patients, significantly 
more males underwent cardiac catheterization (34.4% vs 
23.9%). However, no significant difference was seen in 
cardiac procedures between genders among UA patients.

The proportion of ACS survivors was significantly greater 
than the mortalities (92.7% vs 7.3%) (Table 15).

Among STEMI patients, a significantly greater 
proportion of females died (10.8% vs 6.9%) (Table 16). 
There was no significant difference in mortality between male 

Table 3. Association of Baseline Characteristics and Type of ACS Diagnosis.

Characteristics
STEMI (%) 
(N=1,243)

NSTEMI (%) 
(N=1,611) UA (%) (N=492) Total (%) (N=3,346) p-value

Prior angina 398 (32.0) 489 (30.4) 184 (37.4) 1071 (32.0) 0.014*

Prior MI 125 (10.1) 168 (10.4) 50 (10.2) 343 (10.3) 0.036*

Prior CHF 29 (2.3) 65 (4.0) 18 (3.7) 112 (3.3) 0.005*

PCI 33 (2.7) 64 (4.0) 35 (7.1) 132 (3.9) 0.001*

Previous CABG 14 (1.1) 52 (3.2) 26 (5.3) 92 (2.7) 0.0001*

Prior catheterization 21 (1.7) 53 (3.3) 27 (5.5) 101 (3.0) 0.001*

History of stroke 56 (4.5) 92 (5.7) 30 (6.1) 178 (5.3) 0.474

History of TIA 14 (1.1) 21 (1.3) 7 (1.4) 42 (1.3) 0.240

CAD 236 (19.0) 347 (21.5) 112 (22.8) 695 (20.8) 0.311

PAD 11 (0.9) 26 (1.6) 7 (1.4) 44 (1.3) 0.46

Diabetes 390 (31.4) 693 (43.0) 196 (39.8) 1,279 (38.2) 0.0001*

Hypertension 876 (70.5) 1,256 (78.0) 409 (83.1) 2,541 (75.9) 0.0001*

History of smoking 701 (56.4) 795 (49.4) 219 (44.5) 1,715 (51.2) 0.0001*

Current 439 (35.3) 395 (24.5) 107 (21.7) 941 (28.1)

Recent 73 (5.9) 112 (7.0) 32 (6.5) 217 (6.5)

Former 189 (15.2) 288 (17.9) 80 (16.3) 557 (16.6)

Never smoked 542 (43.6) 816 (50.7) 273 (55.5) 1,631 (48.7)

Dyslipidemia 174 (14.0) 259 (16.1) 98 (19.9) 531 (15.9) 0.004*

Family history

CAD 300 (24.1) 357 (22.2) 117 (23.8) 774 (23.1) 0.487

CKD 52 (4.2) 171 (10.6) 39 (7.9) 262 (7.8) 0.0001*

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; CAD=coronary artery disease; CHF=congestive heart failure; CKD=chronic kidney disease; 
MI=myocardial infarction; NSTEMI=non–ST-elevation myocardial infarction; PAD=peripheral artery disease; STEMI=ST-elevation myocardial infarction; 
TIA=transient ischemic attack; UA=unstable angina.
*P<0.05 is statistically significant.
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and female patients with NSTEMI or UA.

DIsCUssION 
Among Filipino men and women, the risk factors 

observed to have significant association with ACS were age, 
hypertension, diabetes, history of smoking, prior MI, previous 
catheterization and history of TIA. Men suffered from ACS 
at a younger age than women (59.39 vs 66.60 years). The 
prevalence of cardiovascular disease (CVD) increased with 
age in both sexes, but coronary heart disease (CHD) events 
occurred in women approximately 10 years later than in 
men. The National Cholesterol Education Program Adult 
Treatment Panel (NCEP ATP III) considers the age of 55 
years or older to be a risk factor for women and 45 years or 
older for men.7 The following were more prevalent in men: 
smoking (67.8% vs 15.6%), prior MI (11.0% vs 8.6%), 
previous catheterization (3.5% vs 2.1%) and history of TIA 

(1.4% vs 1.0%). On the other hand, women seemed more 
prone to hypertension (80.5% vs 73.9%) and diabetes (42.9% 
vs 36.1%). 

Significant variations were observed when types of ACS, 
stratified by gender, were analysed according to their most 
prevalent risk factor: Among STEMI patients, smoking 
was the most prevalent risk factor among the male patients, 
while hypertension was the most prevalent risk factor 
found among the women. In NSTEMI and UA patients, 
hypertension was the most prevalent risk factor, regardless of 
sex. Rosengren et al, in their study of 10,253 patients with a 
discharge diagnosis of ACS, concluded that among patients 
with ACS, ST elevation is strongly associated with smoking, 
and hypertension and high body mass index in women are 
associated with less ST elevation regardless of prior disease and 
medication.8 On the other hand, Majahalme et al studied 979 
patients with symptoms of ACS and found that hypertensive 

Table 4. Association of Baseline Characteristics and Gender Among STEMI Patients

Characteristics Male (%) (N=929) Female (%) (N=314) Total (%) (N=1,243) p-value

Age 56.64±12.025 64.66±12.064 58.66±12.525 0.0001*

Comorbidities

Prior angina 293 (31.5) 105 (33.4) 398 (32.0) 0.823

Prior MI 96 (10.3) 29 (9.2) 125 (10.1) 0.775

Prior CHF 22 (2.4) 7 (2.2) 29 (2.3) 0.893

PCI 30 (3.2) 3 (1.0) 33 (2.7) 0.091

Previous CABG 13 (1.4) 1 (0.3) 14 (1.1) 0.147

Prior catheterization 16 (1.7) 5 (1.6) 21 (1.7) 0.422

History of stroke 40 (4.3) 16 (5.1) 56 (4.5) 0.799

History of TIA 10 (1.1) 4 (1.3) 14 (1.1) 0.94

CAD 184 (19.8) 52 (16.6) 236 (19.0) 0.35

PAD 8 (0.9) 3 (1.0) 11 (0.9) 0.613

Diabetes 274 (29.5) 116 (36.9) 390 (31.4) 0.047*

Hypertension 635 (68.4) 241 (76.8) 876 (70.5) 0.016*

History of smoking 646 (69.5) 55 (17.6) 701 (56.4) 0.0001*

Current 409 (44.0) 30 (9.6) 439 (35.3)

Recent 69 (7.4) 4 (1.3) 73 (5.9)

Former 168 (18.1) 21 (6.7) 189 (15.2)

Never smoked 283 (30.5) 259 (82.5) 542 (43.6)

Dyslipidemia 134 (14.4) 40 (12.7) 174 (14.0) 0.73

Family history of

CAD 230 (24.8) 70 (22.3) 300 (24.1) 0.285

CKD 38 (4.1) 14 (4.5) 52 (4.2) 0.521

CABG=coronary artery bypass graft; CAD=coronary artery disease; CHF=congestive heart failure; CKD=chronic kidney disease; MI=myocardial infarction; 
PAD=peripheral artery disease; STEMI=ST-elevation myocardial infarction; TIA=transient ischemic attack.
*P<0.05 is statistically significant.
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patients were older than normotensives (66.3 vs 59.9 years), 
were often women and had more comorbidities such as 
previous MI, CHF and diabetes.9 

In the proportion of subjects who had medical 
management of ACS, there was statistically significant 
differences in the rate of use of aspirin, adenosine diphosphate 
(ADP) receptor antagonists such as clopidogrel, anti-
thrombins such as unfractionated heparin and low molecular 
weight heparin, ACE inhibitors, beta blockers and lipid-
lowering agents such as statins between the different ACS 
types. However, within each type, there seems to be no 
significant differences between the medical management of 
men and women. Guidelines on ACS recommend the same 
optimal medical therapy for men and women. 

Among Filipino patients in either sex, the most prevalent 
type of ACS was NSTEMI, followed by STEMI. Cardiac 
catheterization and PCI were most frequently done in 

STEMI, with most stents placed in the LAD and the right 
coronary artery. Single-vessel disease was most common in 
UA, while multi-vessel disease was seen mostly in NSTEMI, 
with more common involvement of three vessels and the left 
main coronary artery, in which CABG was more frequently 
done.

This study of both genders showed that all patients who 
underwent cardiac catheterization, regardless of whether 
they had STEMI, NSTEMI or UA, all had either single- 
or multiple-vessel disease – a  100% prevalence rate of 
obstructive CAD in both sexes in all three types of ACS. Data 
from the Women’s Ischemia Syndrome Evaluation (WISE) 
study and other studies implicate adverse coronary artery 
reactivity, coronary microvascular dysfunction and plaque 
erosion/distal microembolization as being contributory to 
female-specific myocardial ischemia pathophysiology.3

The number of ACS survivors (92.7%) was significantly 

Table 5. Association of Baseline Characteristics and Gender Among NSTEMI Patients.

Characteristics Male (%)  (N=1,064) Female (%) (N=547) Total (%) (N=1,611) p-value

Age 61.87±11.877 68.32±12.286 64.06±12.395 0.0001*

Comorbidities

Prior angina 344 (32.3) 145 (26.5) 489 (30.4) 0.047*

Prior MI 121 (11.4) 47 (8.6) 168 (10.4) 0.093

Prior CHF 45 (4.2) 20 (3.7) 65 (4.0) 0.405

PCI 40 (3.8) 24 (4.4) 64 (4.0) 0.795

Previous CABG 38 (3.6) 14 (2.6) 52 (3.2) 0.442

Prior catheterization 39 (3.7) 14 (2.6) 53 (3.3) 0.374

History of stroke 54 (5.1) 38 (6.9) 92 (5.7) 0.129

History of TIA 15 (1.4) 6 (1.1) 21 (1.3) 0.011*

CAD 239 (22.5) 108 (19.7) 347 (21.5) 0.282

PAD 15 (1.4) 11 (2.0) 26 (1.6) 0.662

Diabetes 435 (40.9) 258 (47.2) 693 (43.0) 0.044*

Hypertension 811 (76.2) 445 (81.4) 1,256 (78.0) 0.006*

History of smoking 715 (67.1) 80 (14.7) 795 (49.4) 0.0001*

Current 358 (33.6) 37 (6.8) 395 (24.5)

Recent 99 (9.3) 13 (2.4) 112 (7.0)

Former 258 (24.2) 30 (5.5) 288 (17.9)

Never smoked 349 (32.8) 467 (85.4) 816 (50.7)

Dyslipidemia 170 (16.0) 89 (16.3) 259 (16.1) 0.552

Family history of

CAD 232 (21.8) 125 (22.9) 357 (22.2) 0.693

CKD 111 (10.4) 60 (11.0) 171 (10.6) 0.705

CABG, coronary artery bypass graft; CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic kidney disease; MI, myocardial infarction; 
NSTEMI, non–ST-elevation myocardial infarction; PAD, peripheral artery disease; TIA, transient ischemic attack.
*P<0.05 is statistically significant.

Obstructive CAD in Filipino Women vs Men Diagnosed with ACS
Beltejar-Pimentel et al



  

37 PJC  Vol. 45 No.1
January 2017 to June 2017

greater than the mortalities (7.3%). It is worth mentioning 
that there were significantly more mortalities in NSTEMI 
(8.0%) than in STEMI (7.9%) and UA (3.3%). Additionally, 
among STEMI patients, more females died than males. 
The highest sex difference in CHD mortality was observed 
in relatively young middle-aged women; in this group, the 
mortality rate from acute myocardial infarction was twice 
that of age-matched men. No sex difference was seen between 
elderly women and men. 

Women often receive less intensive medical therapy or 
lifestyle counselling; this ultimately influences outcomes. 
Sex differences occur in the use and timing of cardiac 
catheterization and revascularization, which are associated 
with poorer outcomes in women after ACS. Based on the 

most recent assessment of adherence to guidelines for the 
treatment of STEMI, sex differences exist in the aggressiveness 
of care, and these have an impact on mortality in women.10

The findings from this study reiterate a need to observe 
more consistently  the application of practice guidelines that 
could improve IHD outcomes in women, because the current 
guidelines for ACS do not differ by sex.

Some limitations of this study are that the registries 
had variations in data collection and entry; some significant 
data were uncollected or missing; and there was a lack 
of standardization in the data collecting and recording 
procedures. These may have influenced the outcome of the 
study and somehow limit its use for research purposes.

Table 6. Association of Baseline Characteristics and Gender Among UA Patients.

Characteristics Male (%) (N=294) Female (%) (N=198) Total (%) (N=492) p-value

Age 59.10±12.018 64.91±12.240 61.44±12.428 0.0001*

Comorbidities

Prior angina 113 (38.4) 71 (35.9) 184 (37.4) 0.58

Prior MI 35 (11.9) 15 (7.6) 50 (10.2) 0.292

Prior CHF 11 (3.7) 7 (3.5) 18 (3.7) 0.963

PCI 24 (8.2) 11 (5.6) 35 (7.1) 0.526

Previous CABG 19 (6.5) 7 (3.5) 26 (5.3) 0.256

Prior catheterization 24 (8.2) 3 (1.5) 27 (5.5) 0.004*

History of stroke 23 (7.8) 7 (3.5) 30(6.1) 0.145

History of TIA 6 (2.0) 1 (0.5) 7 (1.4) 0.186

CAD 75 (25.5) 37 (18.7) 112 (22.8) 0.022*

PAD 3 (1.0) 4 (2.0) 7 (1.4) 0.281

Diabetes 116 (39.5) 80 (40.4) 196 (39.8) 0.503

Hypertension 243 (82.7) 166 (83.8) 409 (83.1) 0.731

History of smoking 189 (64.3) 30 (15.1) 219 (44.5)

0.0001*

Current 89 (30.3) 18 (9.1) 107 (21.7)

Recent 26 (8.8) 6 (3.0) 32 (6.5)

Former 74 (25.2) 6 (3.0) 80 (16.3)

Never smoked 105 (35.7) 168 (84.8) 273 (55.5)

Dyslipidemia 60 (20.4) 38 (19.2) 98 (19.9) 0.592

Family history of

CAD 68 (23.1) 49 (24.7) 117 (23.8) 0.717

CKD 28 (9.5) 11 (5.6) 39 (7.9) 0.096

CABG=coronary artery bypass graft; CAD=coronary artery disease; CHF=congestive heart failure; CKD=chronic kidney disease; MI=myocardial infarction; 
PAD=peripheral artery disease; TIA=transient ischemic attack; UA=unstable angina.
*P<0.05 is statistically significant.
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Table 7. Association of Medical Management and Type of ACS Diagnosis.
Medical Management STEMI (%) 

(N=1,243)
NSTEMI (%) 

(N=1,611)
UA (%) (N=492) Total (%) (N=3,346) p-value

Aspirin 1,175 (94.5) 1,431 (88.8) 408 (82.9) 3,014 (90.1) 0.0001*

Clopidogrel 1,117 (94.7) 1,442 (96.8) 419 (97.7) 2,978 (96.1) 0.005*

Ticagrelor 65 (5.2) 51 (3.2) 17 (3.5) 133 (4.0) 0.016

Prasugrel 19 (1.6) 13 (0.9) 3 (0 .7) 35 (1.1) 0.132

Unfractionated heparin 61 (4.9) 35 (2.2) 18 (3.7) 114 (3.4) 0.0001*

Low molecular weight 
heparin 

1,023 (82.3) 1,362 (84.5) 367 (74.6) 2,752 (82.2) 0.0001*

ACE inhibitors 823 (66.2) 850 (52.8) 239 (48.6) 1,912 (57.1) 0.0001*

Beta blockers 936 (75.3) 1,148 (71.3) 346 (70.3) 2,430 (72.6) 0.026*

Statins 1,165 (99.5) 1,505 (99.8) 440 (98.4) 3,110 (99.5)

0.002*

Atorvastatin 837 (71.7) 1,006 (66.8) 255 (57.7) 2,098 (67.3)

Rosuvastatin 206 (17.6) 311 (20.6) 98 (22.2) 615 (19.7)

Simvastatin 120 (10.3) 184 (12.2) 83 (18.8) 387 (12.4)

Pravastatin 5 (0.4) 6 (0.4) 6 (1.4) 17 (0.5)

ACE=angiotensin-converting enzyme; ACS=acute coronary syndrome; NSTEMI=non–ST-elevation myocardial infarction; STEMI=ST-elevation myocardial 
infarction; UA=unstable angina.
*P<0.05 is statistically significant.

Table 8. Medical Management of STEMI Patients According to Gender.

Medical Management Male (%) (N=929) Female (%) (N=314) Total (%) (N=1,243) p-value

Aspirin 881 (94.8) 294 (93.6) 1,175 (94.5) 0.472

Clopidogrel 832 (94.2) 285 (96.3) 1,117 (94.7) 0.228

Ticagrelor 48 (5.2) 17 (5.4) 65 (5.2) 0.884

Prasugrel 16 (1.8) 3 (1.0) 19 (1.6) 0.434

Unfractionated heparin 41 (4.4) 20 (6.4) 61 (4.9) 0.175

Low molecular weight heparin 759 (81.7) 264 (84.1) 1,023 (82.3) 0.392

ACE inhibitors 610 (65.7) 213 (67.8) 823 (66.2) 0.491

0.65
Rosuvastatin 161 (18.5) 45 (15.2) 206 (17.6)

Beta blockers 696 (74.9) 240 (76.4) 936 (75.3)

Pravastatin 5 (6) 0 (0.0) 5 (0.4)

ACE=angiotensin-converting enzyme; STEMI=ST-elevation myocardial infarction. 
*P<0.05 is statistically significant.
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Table 9. Medical Management of NSTEMI Patients According to Gender.

Medical Management Male (%) (N=1,064) Female (%) (N=547) Total (%) (N=1,611) p-value

Aspirin 957 (89.9) 474 (86.7) 1,431 (88.8) 0.055

Clopidogrel 952 (96.0) 490 (98.4) 1,442 (96.8) 0.012*

Ticagrelor 39 (3.7) 12 (2.2) 51 (3.2) 0.133

Prasugrel 11 (1.1) 2 (0.4) 13 (0.9) 0.24

Unfractionated heparin 27 (2.5) 8 (1.5) 35 (2.2) 0.206

Low molecular weight heparin 896 (84.2) 466 (85.2) 1,362 (84.5) 0.662

ACE inhibitors 578 272 (49.7) 850 (52.8) 0.082

Beta blockers 754 394 (72.0) 1,148 (71.3) 0.642

Statins 1,001 504 (99.8) 1,505 (99.8) >0.05

Atorvastatin 671 335 (66.2) 1,006 (66.8)

0.348
Rosuvastatin 212 (21.2) 99 (19.6) 311 (20.6)

Simvastatin 113 (11.3) 71 (14.0) 184 (12.2)

Pravastatin 5 (0.5) 1 (0.2) 6 (0.4)

ACE=angiotensin-converting enzyme; NSTEMI=non–ST-elevation myocardial infarction. 
*P<0.05 is statistically significant.

Table 10. Medical Management of UA Patients According to Gender.

Medical Management Male (%) (N=294) Female (%) (N=198) Total (%) (N=492) p-value

Aspirin 245 (83.3) 163 (82.3) 408 (82.9) 0.807

Clopidogrel 249 (96.5) 170 (99.4) 419 (97.7) 0.057

Ticagrelor 13 (4.4) 4 (2.0) 17 (3.5) 0.209

Prasugrel 2 (0.8) 1 (0.6) 3 (0.7) >0.05

Unfractionated heparin 7 (2.4) 11 (5.6) 18 (3.7) 0.086

Low molecular weight heparin 219 (74.5) 148 (74.7) 367 (74.6) >0.05

ACE inhibitors 150 (51.0) 89 (44.9) 239 (48.6) 0.199

Beta blockers 204 (69.4) 142 (71.7) 346 (70.3) 0.616

Statins 261 (98.1) 179 (98.9) 440 (98.4) 0.706

Atorvastatin 161 (61.2) 94 (52.5) 255 (57.7) 0.210

Rosuvastatin 55 (20.9) 43 (24.0) 98 (22.2)

Simvastatin 45 (17.1) 38 (21.2) 83 (18.8)

Pravastatin 2 (0.8) 4 (2.2) 6 (1.4)

ACE=angiotensin-converting enzyme; NSTEMI=non–ST-elevation myocardial infarction; UA=unstable angina. 
*P<0.05 is statistically significant.
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Table 11. Association of Cardiac Procedures and type of ACS diagnosis.
Characteristics STEMI (%) 

(N=1,243)
NSTEMI (%) 

(N=1,611)
UA (%) (N=492) Total (N=3,346) p-value

Cardiac catheterization 576 (46.3) 497 (30.9) 96 (19.5) 1,169 (34.9) 0.0001*

Indications

0.0001*

Invasive therapy approach 38 (6.5) 449 (88.6) 90 (90.0) 577 (48.5)

Primary PCI 342 (58.7) 14 (2.8) 3 (3.0) 359 (30.2)

Pharmaco-invasive strategy 184 (31.6) 12 (2.4) 1 (1.0) 197 (16.6)

Initial conservative 
management but suffered 
complications

16 (2.7) 19 (3.7) 4 (4.0) 39 (3.3)

Patient request 0 (0.0) 0 (0.0) 1 (1.0) 1 (0.1)

Other reasons 2 (0.3) 9 (1.8) 1 (1.0) 12 (1.0)

Number of vessels 
involved

Single-vessel 205 (35.4) 140 (27.7) 40 (40.8) 385 (32.6)
0.006*

Multi-vessel 373 (64.7) 361 (72.6) 58 (60.4) 792 (67.7)

2-vessel 146 (25.3) 118 (23.7) 28 (29.1) 292 (24.9)
0.033*

3-vessel 227 (39.4) 243 (48.8) 30 (31.2) 500 (42.7)

Left main involvement 50 (8.7) 77 (15.2) 7 (7.2) 134 (11.4) 0.002*

Left main equivalent 8 (1.4) 6 (1.2) 2 (2.1) 16 (1.4) 0.50

PCI 375 (64.9) 203 (40.2) 38 (39.2) 616 (52.2) 0.0001*

Stent placed

Left main 16 (2.8) 13 (2.6) 3 (3.1) 32 (2.7) 0.56

LAD 241 (41.7) 152 (30.1) 32 (33.0) 425 (36.0) 0.001*

LCx 64 (11.1) 64 (12.7) 11 (11.3) 139 (11.8) 0.456

RCA 153 (26.5) 70 (13.9) 15 (15.5) 238 (20.2) 0.0001*

Diagonal 4 (0.7) 1 (0.2) 0 (0.0) 5 (0.4) 0.298

OM 5 (0.9) 12 (2.4) 0 (0.0) 17 (1.4) 0.064

Others 7 (1.2) 4 (0.8) 0 (0.0) 11 (0.9) 0.354

CABG 31 (5.3) - 7 (7.2) 100 (8.5) 0.0001*

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; LAD=left anterior descending artery; LCx=left circumflex artery; NSTEMI=non–ST-
elevation myocardial infarction; OM=obtuse marginal; PCI=percutaneous coronary intervention; RCA=right coronary artery; STEMI=ST-elevation myocardial 
infarction; UA=unstable angina.
*P<0.05 is statistically significant.
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Table 12. Association of Cardiac Procedures and Gender Among STEMI patients.

Characteristics Male (%) (N=929) Female (%) (N=314) Total (%) (N=1,243) p-value

Cardiac catheterization 443 (47.7) 133 (42.4) 576 (46.3) 0.102

Indications

0.164

Invasive therapy approach 25 (5.6) 13 (9.5) 38 (6.5)

Primary PCI 268 (60.1) 74 (54.0) 342 (58.7)

Pharmaco-invasive strategy 142 (31.8) 42 (30.7) 184 (31.6)

Initial conservative management 
but suffered complications

9 (2.0) 7 (5.1) 16 (2.7)

Other reasons 1 (0.2) 1 (0.7) 2 (0.3)

Number of vessels involved

Single-vessel 147 (33.0) 58 (43.3) 205 (35.4) 0.039*

Multi-vessel 297 (67.0) 76 (57.1) 373 (64.7)

2-vessel 116 (26.1) 30 (22.5) 146 (25.3) 0.947

3-vessel 181 (40.8) 46 (34.5) 227 (39.4)

Left main involvement 38 (8.6) 12 (9.0) 50 (8.7) 0.852

Left main equivalent 7 (1.6) 1 (0.7) 8 (1.4) 0.662

PCI 291 (65.5) 84 (62.7) 375 (64.9) 0.544

Stent placed

Left main 13 (2.9) 3 (2.2) 16(2.8) 0.784

LAD 183 (41.2) 58(43.3) 241 (41.7) 0.792

LCx 50 (11.3) 14 (10.4) 64(11.1) 0.829

RCA 123 (27.7) 30 (22.4) 53(26.5) 0.40

Diagonal 4 (0.9) 0 (0.0) 4(0.7) 0.467

OM 3 (0.7) 2 (1.5) 5(0.9) 0.577

Others 7 (1.6) 0 (0.0) 7(1.2) 0.294

CABG 25 (5.6) 6 (4.5) 31(5.3) 0.611

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; LAD=left anterior descending artery; LCx=left circumflex artery; NSTEMI=non–ST-
elevation myocardial infarction; OM=obtuse marginal; PCI=percutaneous coronary intervention; RCA=right coronary artery; STEMI=ST-elevation myocardial 
infarction; UA=unstable angina.
*P<0.05 is statistically significant.

Obstructive CAD in Filipino Women vs Men Diagnosed with ACS
Beltejar-Pimentel et al
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Table 13. Association of Cardiac Procedures and Gender Among NSTEMI Patients.
Characteristics Male (%)

(N=1,064)
Female (%)
(N= 547)

Total (%)
(N=1,611)

p-value

Cardiac catheterization 366 (34.4) 131 (23.9) 497 (30.9) 0.0001*

Indications

0.288

Invasive therapy approach for 
UA/NSTEMI

329 (88.2) 120 (89.6) 449 (88.6)

Primary PCI for STEMI 10 (2.7) 4 (3.0) 14 (2.8)

Pharmaco-invasive strategy 
for STEMI

7 (1.9) 5 (3.7) 12 (2.4)

Initial conservative 
management but suffered 
complications

17 (4.6) 2 (1.5) 19 (3.7)

Other reasons 8 (2.1) 1 (0.7) 9 (1.8)

Number of vessels involved

Single-vessel 99 (26.7) 41 (30.6) 140 (27.7) 0.352

Multi-vessel 270 (73.7) 91 (69.4) 361 (72.6)

2-vessel 88 (24.0) 30 (22.9) 118 (23.7) 0.947

3-vessel 182 (49.7) 61 (46.5) 243 (48.8)

Left main involvement 54 (14.6) 23 (17.2) 77 (15.2) 0.424

Left main equivalent 6 (1.6) 0 (0.0) 6 (1.2) 0.192

PCI 143 (38.5) 60 (44.8) 203 (40.2) 0.218

Stent placed

Left main 8 (2.2) 5 (3.7) 13 (2.6) 0.342

LAD 105 (28.3) 47 (35.1) 152 (30.1) 0.175

LCx 46 (12.4) 18 (13.4) 64 (12.7) 0.533

RCA 50 (13.5) 20 (14.9) 70 (13.9) 0.51

Diagonal 1 (0.3) 0 (0.0) 1 (0.2) 0.475

OM 11 (3.0) 1 (0.7) 12 (2.4) 0.203

Others 0 (0.0) 4 (3.0) 4 (0.8) 0.002*

CABG 50 (13.6) 12 (9.1) 62 (12.4) 0.180

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; LAD=left anterior descending artery; LCx=left circumflex artery; NSTEMI=non–ST-
elevation myocardial infarction; OM=obtuse marginal; PCI=percutaneous coronary intervention; RCA=right coronary artery; STEMI=ST-elevation myocardial 
infarction; UA=unstable angina.
*P<0.05 is statistically significant.

Obstructive CAD in Filipino Women vs Men Diagnosed with ACS
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Table 14. Association of Cardiac Procedures and Gender among UA Patients.
Characteristics Male (%)

(N=294)
Female (%)

(N=198)
Total (%) p-value

Cardiac catheterization 58 (19.7) 38 (19.2) 96 (19.5) 0.908

Indications

0.629

Invasive therapy approach for UA/
NSTEMI 51 (87.9) 39 (92.9) 90 (90.0)

Primary PCI for STEMI 2 (3.4) 1 (2.4) 3 (3.0)

Pharmaco-invasive strategy for 
STEMI 1 (1.7) 0 (0.0) 1 (1.0)

Initial conservative management 
but suffered complications 3 (5.2) 1 (2.4) 4 (4.0)

Patient request 0 (0.0) 1 (2.4) 1 (1.0)

Other reasons 1 (1.7) 0 (0.0) 1 (1.0)

Number of vessels involved

Single-vessel 21 (36.2) 19 (47.5) 40 (40.8) 0.263

Multi-vessel 37 (63.7) 21 (55.2) 58 (60.4)

2-vessel 20 (34.4) 8 (21.0) 28 (29.1) 0.242

3-vessel 17 (29.3) 13 (34.2) 30 (31.2)

Left main involvement 4 (6.9) 3 (7.7) 7 (7.2) 0.882

Left main equivalent 2 (3.4) 0 (0.0) 2 (2.1) 0.241

PCI 25 (43.1) 13 (33.3) 38 (39.2) 0.334

Stent placed

Left main 1 (1.7) 2 (5.1) 3 (3.1) 0.342

LAD 21 (36.2) 11 (28.2) 32 (33.0) 0.411

LCx 8 (13.8) 3 (7.7) 11 (11.3) 0.353

RCA 9 (15.5) 6 (15.4) 15 (15.5) 0.986

Diagonal 0 (0) 0 (0) 0 (0) -

OM 0 (0) 0 (0) 0 (0) -

Others 0 (0) 0 (0) 0 (0) -

CABG 5 (8.6) 2 (5.2) 7 (7.2) 0.536

ACS=acute coronary syndrome; CABG=coronary artery bypass graft; LAD=left anterior descending artery; LCx=left circumflex artery; NSTEMI, non–ST-
elevation myocardial infarction; OM=obtuse marginal; PCI=percutaneous coronary intervention; RCA=right coronary artery; STEMI=ST-elevation myocardial 
infarction; UA=unstable angina.
*P<0.05 is statistically significant.

Table 15. Mortality of ACS Patients.
Characteristics STEMI (%)

(N=1,243)
NSTEMI (%)

(N=1,611)
UA (%)
(N=492)

Total (%)
(N=3,346)

p-value

Alive 1,145 (92.1) 1,482 (92.0) 476 (96.7) 3,103 (92.7) 0.001*

Died 98 (7.9) 129 (8.0) 16 (3.3) 243 (7.3)

ACS=acute coronary syndrome; NSTEMI=non–ST-elevation myocardial infarction; STEMI=ST-elevation myocardial infarction; UA=unstable angina.
*P<0.05 is statistically significant.

Obstructive CAD in Filipino Women vs Men Diagnosed with ACS
Beltejar-Pimentel et al
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Table 16. Association of Mortality and Gender by ACS type.

Characteristics Male (%) (N=929) Female (%) (N=314) Total (%) (N=1,243) p-value

STEMI (N=1,243)

Alive 865 (93.1) 280 (89.2) 1,145 (92.1) 0.029*

Died 64 (6.9) 34 (10.8) 98 (7.9)

NSTEMI (N=1,611)

Alive 987 (92.8) 495 (90.5) 1,482 (92.0) 0.121

Died 77 (7.2) 52 (9.5) 129 (8.0)

Unstable Angina (N=492)

Alive 283 (96.3) 193 (97.5) 476 (96.7) 0.606

Died 11 (3.7) 5 (2.5) 16 (3.3)

STEMI=ST-elevation myocardial infarction; NSTEMI=non–ST-elevation myocardial infarction.
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INTRODUCTION
ST-elevation myocardial infarction (STEMI) rarely 

occurs in the young adult. Among patients aged 18 to 34 years 
old, STEMI happens in five out of 1,000 individuals.1 STEMI 
is most commonly due to plaque rupture with underlying 
atherosclerosis,2 but in young adults—especially when they 
are female—it can be caused by other conditions, such as 
spontaneous coronary artery dissection (SCAD).3

SCAD is a non-traumatic and non-iatrogenic separation 

INTRODUCTION ST-elevation myocardial infarction (STEMI) rarely occurs among patients 18 to 34 years old. 
Spontaneous coronary artery dissection (SCAD) is a rare cause of STEMI that is frequently described 
among patients in peripartum period. SCAD has a high mortality rate when not recognized and 
treated immediately. We present a case of SCAD presenting as STEMI in a nineteen-year-old non-
pregnant patient.

Case A nineteen-year-old female with chronic kidney disease complained of sudden-onset substernal 
chest pain. Physical examination showed blood pressure of 140/90 mmHg, heart rate of 112 beats 
per minute, with findings of of bibasilar rales, pedal edema and cold and clammy extremities. 
Electrocardiogram (ECG) showed ST-elevation in leads V3 to V6. Cardiac troponin was elevated, 
and echocardiography revealed left ventricular segmental hypokinesia and depressed systolic function. 
Patient was diagnosed with acute anterolateral wall STEMI. Coronary angiogram revealed total 
occlusion of the mid segment of the left anterior descending artery (LAD), while the rest of the 
coronary arteries were strikingly normal. After initial balloon angioplasty and stenting of the mid-
LAD, coronary artery dissection was noted at the distal LAD. A stent was successfully deployed, 
achieving thrombolysis-in-myocardial-infarction (TIMI) flow grade III with no residual stenosis. 
Patient remained stable and was discharged improved.

DIsCUssION STEMI rarely happens in young adults. Moreover, literature highlights the rarity of STEMI 
caused by SCAD. SCAD usually occurs among young pregnant patients who have no risk factors 
for atherosclerosis. In this report, we highlight the importance of suspecting SCAD among young 
patients who present with STEMI and of prompt treatment with revascularization in similar clinical 
situations.

CONClUsION SCAD remains a rare cause of STEMI, but it should be considered when young individuals present 
with STEMI. Treatment is primarily urgent revascularization especially if there is persistent chest 
pain or ischemic ECG changes, hemodynamic instability, or unstable arrhythmia.

keywORDs spontaneous coronary artery dissection, SCAD, acute coronary syndrome, ACS, ST-elevation myocardial 
infarction, STEMI

of coronary artery walls.4 It is a rare cause of myocardial 
infarction (MI)—based on several registries, its annual 
incidence is one to four out of 10,000 patients who are 
suffering from acute coronary syndrome (ACS).5,6 Because 
of its low incidence, SCAD is less recognized as a cause of 
STEMI. We report the case of a 19-year-old patient, with 
chronic kidney disease secondary to rapidly progressing 
glomerulonephritis, with STEMI as the presentation of 
SCAD.
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ClINICal Case
Our patient is a nineteen-year-old Asian female who 

complained of sudden-onset substernal chest pain and left 
shoulder pain fourteen hours prior to admission. The pain 
was described as a feeling of heaviness, substernal, moderate 
intensity, and associated with shortness of breath. The pain 
lasted for more than three hours, thus prompting initial 
consult at another institution.

One year prior to admission, the patient had been 
diagnosed with chronic kidney disease secondary to rapidly 
progressing glomerulonephritis and had been on regular 
peritoneal dialysis until the past nine months, during which 
she had been converted to hemodialysis. She had taken 
steroids for three months for her chronic glomerulonephritis. 
She also had hypertension, for which she was taking 
amlodipine. She denied smoking, alcohol intake, use of any 
illicit drugs, as well as contraceptive pills. Her father had died 
of a massive heart attack when he was 45 years old.

Her initial electrocardiogram (ECG), taken three hours 
after the onset of chest pain, showed acute anterolateral 
wall STEMI (Figure 1A). Initial troponin done at the other 
institution was 1.320 ng/mL (normal <0.35 ng/ml). She was 
managed as a case of ACS. She was given aspirin, clopidogrel, 
atorvastatin, enoxaparin, carvedilol, captopril, and isosorbide 
dinitrate. She was then transferred to this institution for 
further management.

Her physical examination at the ER showed blood 
pressure of 140/90 mmHg, heart rate of 112 bpm, a note of 
rales, edema, good pulses, and cold and clammy extremities. 
Her ECG on admission showed upsloping ST elevation in 
leads V3 to V6 (Figure 1B). Chest radiography revealed 
multichamber cardiac enlargement, pulmonary congestive 
changes (with note of an IJ catheter). Repeat troponin I (high 
sensitivity) was 90,575 ng/L (normal <15.6 ng/L). Her blood 
chemistry results were within acceptable limits, except for her 
creatinine level of 508 mmol/L.

Spontaneous Coronary Artery Dissection Causing ST-Elevation Myocardial Infarction
Tiongson et al

Figure 1. Initial ECG shows regular sinus rhythm, normal axis, anterolateral wall ST-elevation myocardial infarction (A), while repeat 
ECG shows persistent ST-elevation myocardial infarction (B).
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Initial consideration was possible uremic pericarditis 
versus ACS. Two-dimensional echocardiography showed a 
dilated left ventricle with segmental wall motion abnormality 
(hypokinesia of the entire anterior and septal wall, lateral 
wall at the apex, and anteroseptal wall from base to apex) 
with ejection fraction (EF) of 17% (Simpson’s). Doppler 
studies revealed tricuspid and mitral regurgitation as well. 
ACS regimen was continued. The patient was also given 
intravenous furosemide for the pulmonary congestion. 
Subsequently, her chest pain lessened and her dyspnea 
improved.

On the patient’s second hospital day, she underwent 
coronary angiogram, which demonstrated that the left 
main, left circumflex, and right coronary were smooth and 
free of any coronary artery disease (Figure 2). There was no 
significant calcification. 

The left anterior descending artery (LAD) was totally 
occluded at the mid segment, with some slow flow prior 
to the occlusion (Figure 3A). We then proceeded with 
percutaneous coronary intervention (PCI) of the LAD, 
inserting a 0.014 ChoICETM PT percutaneous transluminal 

coronary angioplasty wire up to the distal LAD. Multiple 
ballooning of the occluded segments using a 2 x 20 mm 
balloon dilatation catheter did not restore flow. Deducing 
that the occlusion was most likely due to a dissection, with 
an intimal flap causing the obstruction, we proceeded to 
stent the mid-LAD using a 2.5 x 32 mm drug-eluting stent 
(DES). However, this still failed to restore flow (Figure 3B). 

We then used the stent balloon to dilate the distal 
LAD. This restored flow to the entire LAD and allowed us 
to visualize the coronary dissection in the distal LAD that 
caused the occlusion (Figure 4A). We proceeded to stent the 
dissection, with good result, achieving TIMI-III flow with 
no residual stenosis (Figure 4B). 

The patient remained stable, with no recurrence of chest 
pain. She was advised dual antiplatelet therapy with aspirin 
and clopidogrel for a year, then aspirin indefinitely. All her 
other medications were continued. She went home on the 
fifth hospital day with no complications. Close monitoring 
of cardiac function during outpatient follow-ups was 
encouraged.

Figure 2. Right coronary angiogram (A) and left circumflex angiogram (B) showing good flow.

Figure 3. (A) Total occlusion at the mid LAD. (B) Stenting (left) fails to restore flow (right) LAD, left anterior descending artery.

LAD=left anterior descending artery.
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DIsCUssION
The etiology of MI in the young is seldom coronary 

atherosclerosis. The more common mechanisms include 
hypercoagulable state, vasculitides, embolic phenomenon 
and SCAD. In addition, an earlier study conducting autopsy 
among victims of homicide, suicide, or vehicular crash found 
advanced coronary atheroma in less than 2% of the deceased 
bodies.7 In young females, often without traditional risk 
factors, SCAD can cause ACS, ranging in presentation from 
unstable angina to NSTEMI, STEMI, sudden cardiac death, 
or arrhythmia.8 Therefore, SCAD should be recognized as 
one of the causes of ACS in the young.

In one of the ACS registries of patients with STEMI, it 
was found out that SCAD occurs in 0.4% to 0.5% of the 
population.5 In a retrospective study done with a population 
of 87 patients with SCAD, 87% of the patients were female, 
the mean age was 43 years, and the age range for both 
genders was 18 to 78 years.8 Eighteen percent of the women 
with SCAD were postpartum. Predisposing factors to the 
development of SCAD include extreme physical activity, 
drugs, fibromuscular dysplasia, multiparity, connective tissue 
disorders, hormonal therapy and inflammatory conditions.4,5,9

SCAD can be atherosclerotic or non-atherosclerotic. 
Non-atherosclerotic SCAD is more common among the 
young, in whom the atheroma is just starting to develop. 
The proposed mechanism for non-atherosclerotic SCAD 
is bleeding of the vasa vasorum or intimal tear causing 
intermedial hemorrhage.10 Either of these results in the 
creation of false lumen.11 On the other hand, atherosclerotic 
SCAD is associated with plaque rupture that causes disruption 

of the intimal-medial junction.12-15 In the two main types of 
SCAD, the expansion of the false lumen can subsequently 
cause ischemia and infarction. In pregnant patients, the 
physiologic changes of pregnancy, which cause hemodynamic 
stress and possible hormonal effects on the arterial wall, are 
considered mechanisms for this group.16,17

Clinical presentation may vary from mild chest pain 
to sudden cardiac death. Other presenting symptoms may 
include diaphoresis, dyspnea and vomiting.5,8 However, 
female patients who are less than 50 years old, with no 
traditional cardiovascular risk factors, and who have suffered 
from ACS should raise the suspicion for SCAD.4

In a 2012 retrospective study done among patients with 
SCAD, the most common presenting diagnosis was STEMI 
followed by non-STEMI. In some patients, ventricular 
fibrillation was associated with STEMI.8 Angiographically, 
the most commonly affected vessel was the LAD; but in some 
cases, multivessel disease was also noted.8

There are no published guidelines for the treatment 
of SCAD. Management may vary from medical therapy to 
emergency revascularization.9,18 In most cases, conservative 
management is recommended for SCAD.8 However, when 
there is ongoing or recurrent chest pain, ischemia on ECG, 
cardiogenic shock, unstable rhythms such as ventricular 
tachycardia or ventricular fibrillation, or involvement of the 
left main coronary artery, revascularization is necessary, either 
via PCI or coronary artery bypass surgery.4 

It is unclear whether standard ACS agents are beneficial 
to SCAD patients. The role of antiplatelet in conservatively 
managed SCAD is unclear. However, since aspirin offers 

Figure 4. (A) Arrows show LAD dissection. (B) Stenting of the distal LAD (left) results in good flow with no residual stenosis (right)

LAD=left anterior descending artery.
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secondary prevention of CAD, with low side effect and 
bleeding risk, it is reasonable to prescribe it for both acute 
and long-term SCAD treatments.4,18

Anticoagulation may aggravate and extend the dissection, 
or it may dissolve any overlying thrombus, improving lumen 
patency. The usual practice is to discontinue anticoagulants 
after SCAD is confirmed through angiography, to avoid 
extension of the dissection. Thrombolysis should be 
avoided due to reports of extension of dissection and clinical 
deterioration.4,18 However, thrombolysis should not be 
withheld from patients with STEMI, because the overall 
frequency of thrombotic occlusion is much higher than 
SCAD.

Coronary interventional procedures by themselves 
might delay arterial wall healing or be harmful to injured 
vessels. In one study that compared outcomes between 
SCAD patients who underwent revascularization and those 
who had conservative therapy, the investigators noted that 
with regard to the original vessel with SCAD, there was 
greater recurrence of dissection among the former than the 
latter.19 In addition, two-thirds of SCAD patients in the 
conservative therapy group experienced vessel wall healing 
during follow-up.4,19 A conservative management strategy 
may be associated with a lower rate of SCAD recurrence when 
the patient has no high-risk features and is not undergoing 
revascularization for ongoing ischemia in a relatively extensive 
vascular territory.4,9,19

In earlier reported of cases of SCAD, mortality rates 
reached up to 80%.20 Higher mortality rates were associated 
with involvement of the left main coronary artery or when 
multivessel disease was affected.20 However, when SCAD was 
promptly recognized and immediately managed, prognosis 
was good for the majority of patients. Full spontaneous 
healing was observed at 40 months, and the rate of major 
adverse cardiovascular event in 5 years was 37%.4,9,19 
Therefore, prompt recognition and immediate treatment are 
of great importance.

sUMMaRy
The case presented is consistent with earlier reports of 

SCAD, which remains a rare cause of STEMI but should be 
considered and suspected among young individuals with ACS. 
SCAD has a high mortality rate if not recognized and treated 
early. Establishment of diagnosis impacts management, 
especially in the setting of STEMI. Conservative management 

is the preferred approach, but in the presence of high-risk 
features (eg, chest pain, ischemia on ECG, cardiogenic 
shock, or unstable rhythm), revascularization is necessary 
and preferred.
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INTRODUCTION
Heart failure (HF) is a major public health problem. 

Its prevalence in Asian countries ranges from 0.5% (Hong 
Kong) to 6.7% (Malaysia).1,2 Currently, data on HF in 
the Philippines is limited. The Dysfunction Established 
And Registered adult symptomatic HF patients (DEAR 
Heart) program of the Philippine Heart Association (PHA), 
published in 2007, reported that patients were mostly male, 
aged 41 to 60 years old.3 Hypertension was the most common 
modifiable risk factor, followed by diabetes mellitus.3 This is 
contrary to data in  Western countries, where ischemic heart 
disease is the most common risk factor.4-6 Rehospitalization 
rates are as high as 48%, while death in one year is at 10%.1

There are currently two types of HF: HF with preserved 
ejection fraction (HFpEF) (ejection fraction [EF] > 50%) and 

Compliance with In-Patient Performance Measures in the Management 
of Heart Failure Patients at the Manila Doctors Hospital
April Ann A. Bermudez, MD; Allan A. Lim, MD; Felix Eduardo R. Punzalan, MD; Noemi S. 
Pestano, MD
Section of Cardiology, Department of Internal Medicine, Manila Doctors Hospital

BaCkgROUND Heart failure (HF) is a growing public health problem, with a prevalence of 0.5% to 6.7% in Southeast 
Asian countries. Previous studies have shown that compliance with guidelines and performance 
measures decreases the rates of mortality and rehospitalization for HF. This study evaluated the 
adherence to in-patient measures of HF management at the Manila Doctors Hospital.

sTUDy DesIgN This was a retrospective cross-sectional study that involved HF patients admitted at the Manila 
Doctors Hospital from September 2013 to September 2014. The following performance measure 
sets were computed based on data from patient records: compliance with left ventricular systolic 
function (LVSF) assessment; beta-blocker (BB) therapy for left ventricular systolic dysfunction 
(LVSD); angiotensin-converting enzyme inhibitor (ACEI)/angiotensin receptor blocker (ARB) 
therapy for LVSD; and post-discharge follow-up appointment rate. 

ResUlTs Seventy-seven patients were included in the study. Their mean age was 63±15 years. Seventy-one 
patients (92.2%) underwent echocardiographic assessment. The overall mean ejection fraction was 
39.4±14.5%. For patients with HF with preserved ejection fraction, the mean ejection fraction 
was 59.4 ± 6.9%. For patients with HF with reduced ejection fraction, the mean ejection fraction 
was 28.4 ± 6.1%. Left ventricular ejection fraction assessment was done in 93.5%. In patients with 
LVSD, 82.5% received BB therapy (evidence-based BB, 78.7%), while ACEI/ARB therapy was 
given in 87.5%. All patients who were discharged were given follow-up appointments.

CONClUsION Based on the present data, the compliance of physicians of Manila Doctors Hospital to measures of 
care in HF management is at par with current international and local data.

keywORDs heart failure, preserved ejection fraction, reduced ejection fraction, performance measure compliance.

HF with reduced ejection fraction (HFrEF) (EF <40%).5,6 
Management of the two conditions differ.6 At present, no 
treatment has shown effectiveness in reducing morbidity and 
mortality in patients with HFpEF, including treatments that 
have been shown to be effective in patients with HFrEF.4-6 
Thus, it is important to differentiate the two conditions using 
2D echocardiography, as advised by the American Heart 
Association Foundation / American College of Cardiology 
(ACCF/AHA) last 2009.7 

Like guidelines, performance measures are evidence-
based standards of care.8 However, they focus only on 
explicit diagnostic or therapeutic actions that had been 
tested and validated on a group of patients and are found to 
be the most cost-effective among the indicators identified 
in the guidelines. These measures help improve policies and 
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processes in patient care.9,10 
The ACCF/AHA developed performance measures 

in HF management in 2005 and was updated in 2011 
(re-released in 2012).4-6 The objective of this study was to 
determine the adherence of Manila Doctors Hospital to the 
ACCF/AHA 2011 in-patient performance measures in the 
management of HF.

MeThODOlOgy
This was a retrospective cross-sectional study that 

involved HF patients admitted in Manila Doctors Hospital 
from September 2013 to September 2014. It included 
patients with HF symptoms or admitted for worsening HF 
(Class C: patients with structural heart disease who have 
current and prior symptoms of HF; and Class D: patients 
with refractory HF requiring specialized interventions); or 
had a discharge diagnosis of HF. Patients who did not fulfill 
the ACCF/AHA criteria for the performance measure set (i.e., 
no symptoms of HF nor left ventricular systolic dysfunction 
[LVSD]); or patients who did not recover from cardiogenic 
shock, were all excluded. 

Data gathering was done purely through chart review with 
no patient contact details. Identifiers were kept confidential. 
The protocol was approved by the Committee on Research 
of the Section of Cardiology of Manila Doctors Hospital 
and the hospital’s Committee on Research. A data collection 
tool, which included data regarding patient demographics, 
co-morbidities/risk factors, presenting symptoms and signs, 
diagnostics done with results, medications given, and schedule 
for discharge follow-up, was used to extract data from patient 
records. The data was encoded using Microsoft Excel 2011. 
Quantitative data were summarized and presented as means 
and standard deviation. Qualitative data were tabulated and 
presented as frequency and percent distribution.

Compliance with performance measure sets as 
recommended by the ACCF/AHA were then computed. 
Compliance with left ventricular systolic function (LVSF) 
assessment was computed as the percentage of the number of 
patients with documented or planned assessment of ejection 
fraction in the hospital record over all patients admitted with 
a discharge diagnosis of HF. Beta-blocker (BB) therapy for 
LVSD was computed as the percentage of the number of 
patients with documented prescription of BB either within 
a 12-month period prior to admission, during admission, 
or at discharge over all patients admitted with a discharge 

diagnosis of HF with moderately or severely depressed systolic 
function or LVEF <40%. Angiotensin-converting enzyme 
inhibitor (ACEI)/angiotensin receptor blocker (ARB) therapy 
for LVSD was computed as the percentage of the number of 
patients with documented prescription of ACEI/ARB within 
a 12-month period prior to admission, during admission, or at 
discharge over all patients admitted with a discharge diagnosis 
of HF with moderately or severely depressed systolic function 
or LVEF <40%. Post-discharge follow-up appointment was 
computed as the percentage of the number of patients with 
documented follow-up schedule over all patients admitted 
with a discharge diagnosis of HF.

Using an alpha of 5%, a 10% maximum tolerable error, 
and a compliance rate for performance measures on therapy 
of 72%, the minimum sample size was calculated to be 77.

ResUlTs
One hundred thirty patients had an admitting diagnosis 

of HF from September 2013 to September 2014. Of these, 
77 patients were included in the study. Included patients 
were mostly male, with a mean age of 63±15 years (Table 
1). Forty percent of patients had been previously diagnosed 
with HF. Hypertension was present in 74% of the patients. 
Coronary artery disease was present in 55.8%. The most 
common complaint was dyspnea on exertion (54%). 

LVSD was measured among 71 patients admitted for 
HF, with mean EF of 39.4±14.5%. For patients with HFpEF, 
mean EF was 59.4±6.9%. For patients with HFrEF, mean 
EF was 28.4±6.1%.

LVEF assessment was done on 93.5% of patients 
admitted for HF. Six patients had no documentation of 
actual or planned LVEF assessment, and thus could not be 
categorized according to EF. 

BB therapy was given to 82.5% of patients admitted 
with HF. One patient was admitted due to congestion and 
was started on ACEI therapy, but not on BB therapy. Three 
patients were either on non-dihydropyridine calcium-channel 
blocker (CCB) or ivabradine because of a history of either 
bronchial asthma (BA) or chronic obstructive pulmonary 
disease (COPD). Three patients who neither had COPD or 
BA were given non-dihydropyridine CCB at the discretion 
of the physician. Among the patients given BB, only 78.7% 
were given evidence-based BB. The rest were given metoprolol  
tartrate. One patient was given nebivolol.

ACEI therapy was given in 47.5%, while ARB therapy 
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was given in another 40% of patients. Reasons for starting or 
shifting to ARB therapy were not documented. Other patients 
were already on ARB therapy during outpatient management; 
hence, their therapy was continued. One patient was not given 
ACEI/ARB therapy because she was breastfeeding. 

All patients who were discharged were given follow-up 

appointments. However, six patients died during follow-up 
for reasons other than cardiogenic shock.

DIsCUssION
There is consistency with the data presented and the 

global findings on patients admitted for HF. Patients with 
reduced ejection function were more likely to be males. In this 
study, patients with preserved ejection fraction have no gender 
predilection, although demographic data from other trials are 
consistent in stating that patients with preserved EF are more 
likely to be females. The mean ages of both patient groups 
were almost similar. Data from the Acute Decompensated 
HF National Registry (ADHERE) reported a mean age of 
73.9 (±13.2) for patients with HFpEF, and 69.8 (±14.4) for 
patients with HFrEF.12

Data regarding risk factors or comorbidities present 
among patients with HF are also consistent with the findings 
of other trials. Diabetes mellitus was more frequent in the 
group of patients with HFpEF (50%) than in patients 
with HFrEF (22.5%). This is similar to the findings in the 
ADHERE registry where diabetes mellitus was found to be 
more frequent in patients with HFpEF (45% versus 40%, 
p <0.0001).12 The most common presenting symptoms 
(dyspnea on exertion, orthopnea) and signs (rales, bipedal 
edema) is likewise similar to the findings in the data of 
ADHERE registry. In the DEAR Heart registry, rales (85%) 
was also the most frequent physical examination finding on 
admission.3

The clinical presentation of patients with either preserved 
or depressed systolic function is almost similar because both 
groups present with cardiac remodeling. Moreover, activation 

Table 1. Baseline characteristics (N=77).
Variables Mean ± SD or n (%)

Age 63 ± 15

  HFpEF 67 ± 11

  HFrEF 62 ± 15

Gender (male)

  HFpEF (n=18) 9 (50)

  HFrEF (n=40) 25 (62.5)

Co-morbidities

  Hypertension 57 (74.0)

  Coronary artery disease 43 (55.8)

  Previous myocardial infarction 18/43 (41.9)

  Diabetes mellitus 25 (32.4)

  Chronic kidney disease 17 (22.1)

  Chronic lung disease 12 (15.6)

  Rheumatic heart disease 3 (3.9)

  Previously diagnosed heart failure 31 (40.2)

  Dyslipidemia 28 (36.4)

  Atrial fibrillation 17 (22.0)

Clinical presentation on admission

  Systolic blood pressure 128 ± 27

  Diastolic blood pressure 77 ± 15

  Heart rate 91 ± 18

Symptoms prior to/on admission

  Chest pain 19 (24.6)

  Dyspnea at rest 29 (37.7)

  Dyspnea on exertion 42 (54.5)

  Paroxysmal nocturnal dyspnea 8 (10.4)

  Orthopnea 28 (36.3)

Signs on admission

  Uncontrolled hypertension 5 (6.5)

  Rales 47 (61.0)

  Lower extremity edema 34 (44.1)

  Jugular venous distention 22 (28.6)

Ejection fraction (%) (N=71) 39.4±14.5

  HFpEF (n=18) 59.4±6.9

  HFrEF (n=40) 28.4±6.1

HFpEF=heart failure with preserved ejection fraction; HFrEF=heart failure 
with reduced ejection fraction.

Table 2. Adherence to performance measures
Specific measure  

(N=77)
n (%)

LV ejection fraction assessment (N=77) 72 (93.5)

Beta-blocker therapy for patients with LVSD 
(n=40)

33 (82.5)

Carvedilol 22 (66.6)

Bisoprolol 3 (9.1)

Metoprolol succinate 1 (3.0)

ACE-I therapy for patients with LVSD (n=40) 19 (47.5)

ARB therapy for patients with LVSD (n=40) 16 (40.0)

Post-discharge follow-up scheduled 68/68 (100.0)

ACE-I=angiotensin-converting enzyme inhibitor; ARB=angiotensin receptor 
blocker; LV=left ventricular; LVSD=left ventricular systolic dysfunction.
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of the neurohormonal system happens in both groups of 
patients.6

Even though both groups of patients have almost similar 
clinical presentation, their management is markedly different. 
Hypertension, for example, is a commonly recognized 
comorbid condition among patients with preserved EF. 
Although this is the case, treatment of hypertension, or the 
treatment modalities that have been shown to be effective 
among patients with reduced EF, fails to show benefits 
in terms of morbidity and mortality among patients with 
preserved EF.6

A complete 2D-echocardiogram with Doppler study is 
the single most useful test in the evaluation of patients with 
HF.6 The ADHERE study found that a documentation of 
ejection fraction was done in 84% of patients.12 The DEAR 
Heart study showed that 70.5% of patients underwent 
evaluation of LVEF.3 The local study of Philippine Heart 
Center showed that 57% of patients had a documentation of 
LVEF.13 In the current study, documentation of LVSF either 
done prior to, during, or planned after discharge was present 
in 93.5% of patients. The high percentage of performance 
of this measure is important because treatment measures are 
guided by the ejection fraction of the patient. Currently, 
no treatment is proven to decrease morbidity and mortality 
among patients with preserved ejection fraction.6 This is not 
to say, however, that institution of treatment known to be 
beneficial for patients with reduced ejection fraction should 
be withheld for these patients.4-6

Treatment using BB therapy and ACEI/ARB therapy, 
which has been documented to reduce morbidity and 
mortality among patients with HFrEF, was specified only 
for patients with LVSD. The ACCF/AHA has specified that 
measurement of BB therapy and ACEI/ARB therapy should 
be implemented together,4-7 unless with contraindications 
when it comes to eligibility criteria. The measure sets further 
stated that because BB studies did not show a class effect, only 
BBs that have been shown to reduce morbidity and mortality 
should be used, i.e. carvedilol, bisoprolol, and sustained-
release metoprolol succinate.4-7,14-17 International studies have 
shown that adherence to BB therapy (any BB) ranged from 
63% to 82%.18 The DEAR Heart study showed BB utilization 
at 38%.3 Most of the patients admitted at Manila Doctors 
Hospital are placed on BB therapy (82.5%). However, only 
78.7% of patients were given evidence-based BB.

The performance measure set did not see the need to 

specify which ACEI/ARB therapy was to be used because 
studies on these drugs have shown consistent benefits 
on patients with left ventricular systolic dysfunction. 
Furthermore, even though ARB currently has a class 
IIA  indication for patients with HFrEF, ACCF/AHA 
acknowledged its potential as a replacement for ACEI for 
patients who have contraindications or unwanted side effects 
to ACEI therapy.4-6 The use of ACEIs or ARBs in previous 
studies ranged from 69.9%3 to 72.8%.12 Use of ACEI/ARB 
therapy in this institution was noted to be 87.5%.

Follow-up after discharge facilitates transition from 
in-hospital management to effective outpatient care.6 This 
institution had a 100% compliance with this measure of 
care and the earliest follow-up was usually after a week. The 
performance measure sets have specified follow-up to be done 
within 7 to 10 days. The authors of the performance measure 
set suggested further testing for the follow-up schedules 
specified for high-risk (within 48 hours) and moderate risk 
(within 5 days) patients.7 However, these terms (moderate/
high-risk patients) were not clearly defined.

Several studies have shown that compliance with these 
performance measures showed improvement in outcomes 
of mortality. A retrospective cohort study examining the 
relationship between hospital-level adherence to performance 
measures and patient-level mortality and re-hospitalization 
using data from the Organized Program to Initiate Treatment 
in Hospitalized Patients with Heart Failure (OPTIMIZE-
HF), it was shown that a 10% incremental increase in 
hospital-level adherence to BB therapy decreased odds of 
mortality by 4%.19 Use of ACEI/ARB therapy was likewise 
shown to have improved 1-year survival. LVSF assessment 
showed a 34% reduction in mortality a year after discharge. 

Compliance of physicians of Manila Doctors Hospital to 
performance measures ranged from 82.5% to 100% across 
the ACCF/AHA in-patient performance measures. The 
significance of almost similar compliance rates to that of 
international data (ADHERE and OPTIMIZE-HF) is that 
their compliance rates showed a reduction in mortality and 
hospital admission. Although further studies are needed to 
see if the high compliance rates of Manila Doctors Hospital 
are also translatable to a reduction in morbidity and mortality 
of HF patients, this study has shown that the performance 
of the hospital is a par to the international community in 
terms of compliance.

Compliance with In-Patient Performance Measures in the Management of Heart Failure
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CONClUsION
Compared to data from ADHERE, OPTIMIZE-HF and 

DEAR Heart registries, as well as local data from Philippine 
Heart Center, compliance with LVEF assessment, use of BB 
and ACEI/ARB therapy, and post-discharge appointment, 
compliance of physicians of Manila Doctors Hospital are 
at par.

ReCOMMeNDaTIONs
We recommend that performance measure sets should 

be disseminated to clinicians to improve rates of LVSF 
assessment, evidence-based pharmacotherapy and discharge 
follow-up scheduling. We also recommend the inclusion of 
other centers in future studies, including public hospitals. 
Analytical studies should be conducted to better evaluate 
the relationship of improved compliance with performance 
measures and clinical outcomes. Finally, cost-analysis can  be 
performed to aid in the development of health care package 
for HF management. 
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