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PURPOSE: To determine the significant risk factors
among young Filipinos (less than forty years of age) and
correlate the number of risk factors to the number of
coronary arteries involved.

PATIENTS AND METHODS: Thirty-three young
patients admitted at st. Luke's Medical Center from
January, 1993 to October, 1994 diagnosed to have
myocardial infarction who subsequently underwent
coronary arteriography using transfemoral Seldinger's
technique were included in the study.

.Risk facto~s id~ntified included the following: (1)
sr:nokmg, (2) family history of coronary artery disease, (3)
Diabetes Mellitus, (4) hypertension, (5) hypercholesterole-
mia, (6) hypertriglyceridemia, (7) low HDL, (8) elevated
LDL, (9) left ventricular hypertrophy by 2-D
echocardiography and/or electrocardiography.

Frequency distribution was used to determine
prevalence of variables. Chi-square was used to test the
association between one variable and vessel involvement.
Multiple regression was then used to test the association
between variables and vessel involvement.

RESULTS: Occurrence of myocardial infarction for
Filipinos less than 40 years of age were all males.

Analysis of the variables show that smoking of at
least five cigarettes per day for at least a year was the
most common and is a significant risk factor (69.7%)

. In the multiple regression analysis, low HDL plays a
major role and is the predictive factor in the development
of coronary artery disease (Sig. T = 0.0151 with p values <
0.05).

A single vessel involvement was the most prevalent
(51.5%) with the left anterior descending artery as the
most frequently involved artery (90%).

CONCLUSION: In Filipinos less than 40 years of
age, low HDL is a predictive factor with both smoking
and low HDL as significant risk factors in the develop-
ment of myocardial infarction, involving mostly the left
anterior descending artery.

INTRODUCTION

In ASEAN region, Western Europe and the United States
cardiov~scular di~ease dominate the mortality pattern:
Ischemic heart disease alone is responsible for more

deaths than any other single disease. There is general agreement
on the multi-factorial etiology of the disease the incidence of
which is common among the elderly. However, many authors
consider that the incidence ofMI has increased during the past
decade especially in the younger age group. I Reports of its
occurrence in Filipinos forty years or younger are scarce based
on a four year study of Moreno, et. al., at the Philippine Heart
Center. 2

. The purpose of the study is to determine the significant
nsk factors among young myocardial infarction patients and
correlate these risk factors with the number of diseased vessels.

MATERIALS AND METHODS

STUDY POPULATION

. Medical records of acute myocardial infarction patients
admitted at the S1.Luke's Medical Center from January 1993 to
October 1994 were reviewed and only patients forty years or
younger who fulfilled the World Health Organization' criteria
for acute myocardial infarction were included namely: (1)
typical anginal pain lasting for thirty minutes or longer not
~elieved by ~ublingual nitroglycerine; (2) ECG changes show-
mg acute injury pattern or evolving infarction; (3) elevation of
CPK -MB withi n forty eight hours of onset of chest pain or rises
of at least two out of three cardiac enzymes (CPK-MB, SGOT,
LDH) equal to or greater than l.5 times the normal.

Excluded in the study were: (1) patients with other
medical problems terminating in myocardial infarction and (2)
patients with known co-existent non-ischemic heart disease.

METHODOLOGY

_ Ninerisk factors were assessed. These were: (1) smoking;
(2) family history for premature coronary artery disease (definite
myocardial infarction or sudden cardiac death before age fifty-
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five in any male first degree relative or before age sixty-five in
any female first degree relative, based on NCEP)4; (3) Diabetes
Mellitus (considered to be present if the patient was under
treatment or if the fasting blood sugar was equal to or greater
than 140; (4) hypertension (based on the JNC V)5; (5)
hypercholesterolemia (greater than 200 mg/dl or 5.2 rnmol/l);
(6) hypertriglyceridemia (greater than 200 mg/dl or 2.3 mmol/
1); (7) low HDL (less than 35 mg/dl or 0.9 mmol/l); (8) elevated
LDL (greater than 130 mg/dl or 3.4 mmol); (9) presence ofleft
ventricular hypertrophy by 2D Echocardiography and/or ECG.

CORONARY ARTERIOGRAPHY

Cardiac catheterization including selective coronary
arteriography and left ventriculography was performed in thirty-
three patients using the transfemoral Seldinger's technique.
Significant coronary arterial occlusion was defined as 70% or
greater decrease in the diameter of a major epicardial coronary
vessel or greater than 50% decrease in the diameter of the left
main coronary artery (LMCA).

I
STATISTICAL ANALYSIS

Frequency distribution was first used to determine the
prevalent variables. Chi-square was used to test the association
between a variable and vessel involvement. Multiple regression
was then used to test the association between the variables and
the vessel involvement.

RESULTS

Based on the data gathered, the occurrence of myocardial
infarction for age less than 40 years was 100% predominant in
males and none in females (Table 2). Thirty three patients were
from ages 25-40 years with the mean age of35.55 (Table 1), and
60.7% of the population were married (Table 3).

Table 1. Frequency distribution as to age

Age Frequency Percent % Cum %

25 1 3 3
27 1 3 6.1
28 1 3 9.1
32 4 12.1 2l.2
33 1 3 24.2
34 2 6.1 30.3
35 5 15.2 45.5
36 2 6.1 51.5
37 2 6.1 57.6
38 7 2l.2 78.8
39 3 9.1 87.9
40 4 12.1 100

Total 33 100

Sum 1173.00
Mean 35.55
Standard Deviation 3.82

40

Table 2. Frequency distribution as to sex

Sex Frequency Percent % Cum %

Male 33 100 100
Female a a
Total 33 100

Sum 18.00
Mean 0.55
Standard Deviation 2.18

Table 3. Frequency distribution as to status

Status Frequency Percent% Cum%

Single
Married

10
23

30.3
60.7

30.3
100

Total 33 100

Sum 39.00
Mean 1.18
Standard Deviation 2.07

Analysis of the various risk factors show preponderance
of smoking (69.7%): family history of coronary artery disease
(63.6%), left ventricular hypertrophy (54.5%), hypertension
(51.5%), diabetes and elevatedLDL (45.5%), 10wHDL (42.2%),
elevated cholesterol (27.3%), and elevated triglyceride (24.2%)
(Tables 4-12).

Table 4. Frequency distribution as to smoking

Smoking Frequency Percent % Cum %

NonJEx
Smoker

10
23

30.3
69.7

30.3
100

Total 33 100

Sum 23.00
Mean 0.70
Standard Deviation 0.47

Table 5. Frequency distribution as to hypercholesterolemia

Hypercholeste- Frequency Percent % Cum%
rolemia

Negative 24 72.7 72.7
Positive 9 27.3 100

Total 33 100

Sum 9.00
Mean 0.27
Standard Deviation 0.45
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Table 6. Frequency distribution as to family history for premature
coronary artery disease

Table 10. Frequency distribution as to presence of hypertension

Blood Pressure Frequency Percent % Cum %
Family History Frequency Percent % Cum %

Normotensive 16 48.5 48.5
Negative 12 36.4 36.4 Hypertensive 17 5l.5 100
Positive 21 63.6 100

Total 33 100
Total 33 100

Sum 17.00
Sum 21.00 Mean 0.52
Mean 0.64 Standard Deviation 0.51
Standard Deviation 0.49

LVB Frequency Percent % Cum %

Negative 15 45.5 45.5
Positive 18 54.5 100

Cum %

Total 33 100
54.5
100 Sum 18.00

Mean 0.55
Standard Deviation 0.51

Table 7. Frequency distribution ofhypertriglyceridemia

Hypertriglyce-
ridemia

Percent % Cum %Frequency

Negative
Positive

75.8
24.2

75.8
100

25
8

Total 33 100

Sum
Mean
Standard Deviation

8.0
0.24
0.44

Table 8. Frequency distribution as to diabetes

Diabetes Frequency Percent %

Negative 18 54.5
Positive 15 45.5

Total 33 100

Sum 15.00
Mean 0.45
Standard Deviation 0.51

Table 9. Frequency distribution as to level of serum HDL

HDL Frequency Percent % Cum %

Normal
Low

19
14

57.6
42.2

57.6
100

Total 33 100

Sum 14.00
Mean 0.42
Standard Deviation 0.50

Table 11. Frequency distribution as to elevated LDL

LDL Frequency Percent % CUm%

Normal
Elevated

54.5
100

18
15

54.5
45.5

Total 33 100

Sum
Mean
Standard Deviation

15.00
0.45
0.51

Table 12. Frequency distribution as to presence ofL VB

Regular smoking of at least five or more cigarettes per day
during the last year for at least a year was the single most
common and significant risk factor in the development of
coronary artery disease (Tables 4 and 16). In the multiple
regression analysis, low HDL plays a major role and is a
predictive factor in the development of coronary artery disease
in young Filipino (Table 17).

Coronary angiography was done in 33 subjects. The
procedure was done within six months of diagnosis of myo-
cardial infarction. The prevalence rate of one- two- and three
vessel disease was (5l.5%), (24.2%), and (24.2%) respectively
(Table :3). Of the 33 patients catheterized, the left anterior
descending coronary artery was diseased in 30 (90%) and only
one patient had LMCA involvement (3%). Both the left
circumflex artery and the right coronary artery were diseased in
15 (45%) and 11 (33.3%) respectively (Tables 14-15). I-------------------------------------------------------------------------------
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Table 13. Frequency distribution of number of coronary arteries
involved.

Table 15. Vessel involvement in one vessel disease

Vessel Freq Percent Cum
No. of Vessels Frequency Percent % Cum %

LMCA 0 0 0
1 17 51.5 51.5 LAD 15 88 88
2 8 24.2 75.8 LCUM 0 0 88
3 8 24.2 100 RAD 2 12 100

Total 33 100 TOTAL 17 100

Sum 57.00
Mean 1.73
Standard Deviation 0.84

Table 14. Frequency distribution as to vessel

LMCA Frequency

Not involved 32
Involved 1

Total 33

Sum 1.00
Mean 0.03
Standard Deviation 0.17

LAD Frequency

Not involved 3
Involved 30

Total 33

Sum 30
Mean 0.91
Standard Deviation 0.29

Percent % Cum %

97
3

97
100

100

Percent % Cum %

9.1
90.9

9.1
100

100

LCrn.CM Frequency Percent % Cum%

Not involved
Involved

54.5
45.5

54
100

18
15

Total 33 100

Sum 15.00
Mean 0.45
Standard Deviation 0.51

RCA Frequency Percent % Cum %

Not involved 22
Involved 11

66.7
33

66.7
100

Total 33 100

Sum
Mean
Standard Deviation

11.00
0.33
0.48

Table 16. Univariate analysis of risk factors using chi square

Risk Factor Chi Square Degree of
Freedom

p Value

Srnoking "?"
Cholesterol
Family History
Triglyceride
Diabetes
HDL
Hypertension
LDL
LVH

5.84
1.64
1.73
l.l7
2.31

14.34
5.95
3.64
5.24

2
2
2
2
2
2
2
2
2

0.05
0.44
0.42
0.55
0.31
0.0007
0.051
0.162
0.072

p Value :s 0.05
*** Significant

Table 17. Multivariate analysis ofrisk factors (Backward Method)

Variable B SEB Beta T SigT

Triglyceride 8.02E-03 0.12765 4.159E-03 0.63 0.9506
LVH -0.11359 0.08617 -0.06843 -1.318 0.2049
LDL 0.03049 0.08409 0.01837 0.363 0.7214
Smoking 0.12048 0.10209 0.06698 1.18 0.2542
Family

History 0.08419 0.09408 0.049 0.895 0.3833
Diabetes -0.12425 0.09221 -0.07485 -1.347 0.1955
Hypertension 0.13091 0.10514 0.07915 1.245 0.23
HDL*·· •• • 0.29786 0.11025 0.1781 2.702 .0151······
Choles 0.12092 0.1268 0.06516 0.954 0.3536

SigT <0.05
•••••• Significant

DISCUSSION

Great efforts have been spent to define the risk factors for
myocardial infarction. Many factors are interdependent and
some are age and sex dependent. In the present study, we opted
to choose the subset of "young" MI patients to determine which
of the proven risk factors which were proven to be prevalent in
the elderly MI patients are significant in the young.
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An early extensive study was done by Yater et. aI., in 1948
and this triggered off similar studies." However, not all studies
agreed on the role of the various risk factors. The latest study in
the Philippines of such caliber was authored by Moreno et. al.,
conducted at the Philippine Heart Center from 1975 -1979.2

Factors found striking in their study were alcohol consumption,
influence of manual labor, elevated hematocrit and lack of
significance of lipoprotein profile, family history and diabetes
mellitus as risk factors.Y"

Walker et al in 1967 disclosed that only 5% of acute
myocardial infarction occur at age less than 40, and this was not
much different from the incidence reported by Yater; s extensive
literature review." All studies, however agree that the disease
increases with aging but if one would observe the incidence of
myocardial infarction in the young, there is a trend of increasing
incidence as reported at the interim report presented by the ISIP
study group. II Furthermore, it is universally accepted, and is
confirmed in this study that males have more predilection in
myocardial infarction than females in their reproductive years.
The explanation presented for this sex difference are: the
possible protective effect of estrogen in the females, the differ-
ence in blood lipids and hematocrit, lower incidence of smoking
and a generally sheltered life. 12

This study showed that the family history is the second
most prevalent risk factor in developing myocardial infarction
in the young. Family history is an independent risk factor for
myocardial infarction and the number of relatives and the age at
which they were affected are related to the strength of this
association." A prospective study by Colditz showed a strong
association between parental history of myocardial infarction
and risk of coronary heart disease that is independent ofthe diet,
smoking, body mass index, alcohol intake, hypertension,
hypercholesterolemia and diabetes. 13Consistent with a variety
of studies, there is also a high prevalence rate offamily history
of coronary heart disease in the young. Indeed genetic influence
is more likely in the younger than in the older age group.

Among the modifiable risk factors, cigarette smoking is
now firmly established as a risk factor for coronary heart disease
for it increases heart rate, platelet adhesiveness, and concentra-
tion of catecholamines and free fatty acids.F-" 69.7% of all
patients are smokers, most ofthem more than ten cigarettes per
day. This high figure is in accordance with the findings of
Dolder et. aI., who found a similar proportion among his patients
with coronary heart disease."

Hypertension is also a well documented risk factor for the
development of coronary heart disease,":" but is, as the
Frammingham analysis shows, less important at this age than
in higher age groups. 17,18The incidence of hypertension in this
study (51.5%) may not be in agreement with other studies due
to the low population. It seems as though hypertension is not an
important risk factor below the age offorty. It is probable that
not only the pressure levels but also the duration of hypertension
are of importance in increasing the risk for acute myocardial
infarction.

The incidence of Diabetes Mellitus (45.5%) was almost
triple with the local study of Carlos et. aI., which is at 18%.19
There were also quite a number of patients who had no history
of diabetes yet presented 'with an elevated blood sugar and
positive urine glucose in the first few days of stay in the hospital."
However, they spontaneously reverted to normal on monitoring.
As transient hyperglycemia and glucosuria are common during
the acute stage of acute myocardial infarction, this subgroup of
patients were not considered significant. 17

Hypercholesterolemia and hypertriglyceridemia are
proven risk factors for developing acute myocardial infarction'
even in young men although not as common and as important
as the role ofJow HDL and high LDL in the development of the
disease. Both HDL and LDL have a stronger association with
coronary artery disease than total cholesterol, particularly in
younger individuals. 17The cause is not clear but as pointed out
by Keys," dietary habits probably play an important role spe-
cially considering the difference of the Filipino diet from
western diet.

Left ventricular hypertrophy by 2-D echocardiography
and/or ECG was found to be an independent risk factor for
increase coronary event and sudden death in several studies.
The Frammingham study used this variable in the prediction of
coronary deaths in reinfarction and yielded a 2-3.5 times
increase in mortality. 17 Consistently, this present study shows
the presence ofleft ventricular hypertrophy in 54.5% (3rd most
common), eleven of which may be related to hypertension
although not as a direct causative factor of acute myocardial
infarction in the young. The combination of increased heart size
with hypertension is said to have a worse prognosis.

In summary, acute myocardial infarction in young Fili-
pinos is very much around and not so infrequent as previously
thought. The prevalent risk factors being male, significant
smoking history and family history of premature coronary artery
disease, with low level of HDL playing a major role and a
predictive factor in the development of coronary artery disease
in the young.

The limitation of this study is that other known risk
factors such as obesity and uric acid levels were not included.
There were incomplete data in height and weight. The occupa-
tion and physical activity should also be considered in data
gathering. This study should be done for a time span of at least
forty months and not twenty-two months to get ample popula-
tion for statistical significance.
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