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ABSTRACT

This is a retrospective study of postmenopausal women admitted
with myocardial infarction (MI) in five hospitals (Nepal Medical
College, Bir Hospital, Institute of Medicine, Norvic International
Hospital, Medicare Hospital) having coronary care unit (CCU)
in Kathmandu, Nepal, in 1 year period, from 1st Jan 2001 to
31st Dec 2001. Out of 210 cases admitted in CCU,147 (70%)
were suffering from acute MI. Two of the three following criteria
were used for the diagnosis of MI: characteristic substernal pain
of recent origin more than 30 minutes, elevated cardiac enzymes
(creatinine kinase, lactate dehydrogenase, aspirate
transaminase), ECG: evidence of infarction (pathological Q
waves, ST elevation more than 1 mm in standard lead 1/Avl
and/or ST elevation more than 2 mm in precordial leads V1-6
followed by T wave inversion. The major identifiable modifiable
risks identified are hypertension in 111 (53.8%), smoking 73
(35.0%), diabetes mellitus in 47 (23.03%), hyperlipidemia in 17
(8.1%), previous coronary heart disease (CHD) in 32 (15.2%)
and family history of CHD was present in 2% of the cases.
Twenty-two patients (10%) died during treatment and six patients
(3%) were readmitted with repeat MI within 6 months of the 1st
MI and all recovered well.
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INTRODUCTION

Acute myocardial infarction (MI) remains the major cause
of death in postmenopausal women in both developed and
developing world. The extent and the poor prognosis of
myocardial infarction in postmenopausal women have only
recently been identified. Current evidence indicates that this
is due to loss of protective effects of endogenous estrogen
on cardiovascular system.1 Studies have shown that women
are more likely than men to die after MI with both medical
and surgical therapy. The in-hospital mortality rate among
women who undergo coronary artery surgery is substantially
higher than among men. It is uncertain whether this excess
mortality reflect the older age, smaller body size, more
frequent occurrence of other known coronary risk factors

and perhaps the low estrogen postmenopausal state itself.2-8

Ischemic heart disease is more dependent on age in women
than men, women are usually 10 years older than men. After
adjusting for age, women are significantly more likely to
smoke than men, women are older at enrollment, delayed
presentation at hospital after the onset of symptoms and are
treated 10 to 15 minutes later after arrival. These findings
suggest that symptoms may be less severe in women and
their significance less understood.1-8

During the past two decades there have been substantial
reduction in death rates from acute MI both in men and
women in USA.2 These reductions are attributable to efforts
in primary prevention as well as improved therapies for MI.
The importance of primary prevention is highlighted by the
fact that about a quarter of new cases of coronary heart
disease present as sudden death. Most primary prevention
efforts should focus on the major modifiable determinants
of risk of MI, e.g. cigarette smoking, hypertension, an
elevated blood cholesterol level, diabetes mellitus, obesity
and sedentary lifestyle.9 Attention has most recently been
directed toward the possible benefit of moderate alcohol
consumption and low dose aspirin prophylaxis in apparently
healthy people. Secondary prevention (reducing risk in
people with evidence of disease) should be approached with
the same vigor as primary prevention because morbidity
and mortality from MI have considerable social and financial
implications for individual as well as communities.10,11

The British Cardiac Society considered that there is a
considerable potential to reduce the risk of a further major
coronary events in patients with established coronary disease
by effective lifestyle intervention and appropriate use of
prophylactic drugs.10-12 American Heart Association in 2001
reported a guideline that long-term hormone therapy is no
longer recommended for either primary or secondary
prevention of coronary heart disease (CHD) in women.13

This recommendation still applies based upon the result of
Women Health Initiative (WHI)14 and HERS II trial15 and
is consistent with the position statement of the North
American Menopause Society. However, emerging data
suggest that the risk of CHD events and hormone therapy
are largely confined to older postmenopausal women with
no significant increasing risk of CHD-related events in
younger postmenopausal women.13-16
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MATERIALS AND METHODS

All patients admitted with diagnosis of MI and ischemic
heart disease were identified through the case notes of CCU
ward in above mentioned five hospitals. Two hundred and
ten women were diagnosed suffering from MI/CHD. All
patients had investigations like electrocardiogram,
echocardiography, cardiac enzymes, lipid profile apart from
all routine radiology, blood and urine tests. MI was
diagnosed if any two of the following characteristics were
present; a history of substernal pain of recent onset lasting
longer than 30 minutes, elevated cardiac enzymes (creatinine
kinase, aspartate transaminase, lactate dehydrogenase),
electrocardiographic evidence of an infarct (pathological
Q wave and/or ST elevation of more than 1 mm in standard
lead 1/aVL and/or ST elevation of more than 2 mm in
precordial leads V1-6 followed by T wave inversion).
Echocardiogram were done as necessary.

RESULTS

The mean age of the patient was 65 years with the range of
46 to 89 years age. The characteristics presenting symptoms
were chest pain, shortness of breath, syncope, sweating and
giddiness, palpitation and abdominal pain (Table 1).

Some have combination of two or three symptoms at
presentations. The diagnosis was made from history, clinical
examination and ECG changes and were aided by other
specific investigations when needed. The diagnosis pattern
is shown in Table 2.

One hundred and forty-nine (70%) patients suffered from
acute MI. The analysis of an interval between the
development of symptoms and arrival to hospital varies
considerably even among the patients within the city. Only
29 (14.0%) patients were brought to hospital within 4 hours
of developing symptoms and 14% of patient were brought

to hospital by 2nd week of their illness. Identifiable
modifiable risk factors analysis revealed the following risks,
e.g. hypertension, smoking, diabetes mellitus, previous
coronary heart disease, hyperlipidemia and obesity
(Table 3).

Most common combination of risk factors were
hypertension, diabetes mellitus, smoking, hyperlipidemia
and obesity.

 Regarding the prognosis of disease, 184 (88%) patients
recovered well. Twenty-two (10.1%) patients died of MI
during treatment. Six (3%) patients suffered from repeat
MI but recovered well.

DISCUSSION

CHD is an under-recognized major health problem among
women in South-East Asia including Nepal.12 The
prevalence of cardiovascular risk factors such as smoking,
hypertension, DM, hyperlipidemia, physical inactivity and
obesity has shown a significantly increased trend among
women in the region. The problem is compounded by low
awareness that CHD is a health problem for women as well
as for men by misconception about the disease. Most
primary prevention efforts should focus on the major
identifiable modifiable determinant of risks of MI.9

Attention has most recently been directed toward the
possible benefit of moderate alcohol consumption and low
dose aspirin prophylaxis in apparently healthy people. The
importance of primary prevention is highlighted by the fact
that about the quarter of new cases of CHD present as sudden
death. Secondary prevention should be approached with the
same vigor as primary prevention because morbidity and
mortality from MI have considerable social and financial
implications for individual as well as communities.10,11

Indentifiable Major Determinant Risks

Smoking

Cigarette smoking is directly responsible for 21% of all
mortality from cardiac events and is inversely related to
education level. Thirty-four percent of patients in this study
smoked cigarette or used tobacco for more than 30 years.
Data from National Health interviewed surveys indicate that

Table 3: Identifiable modifiable risks

Risks No.  %

Hypertension 111 52.8
Smoking 73 34.7
Diabetes 47 22.3
Previous IHD 32 15.2
Hyperlipidemia 17 8.1
COPD 4 1.9
Family history IHD 2 1

Table 1: Main presenting symptoms

Symptoms No.  %

Chest pain 115 74.0
SOB 102 48.6
Syncope 28 33.33
Sweating/giddiness 48 22.4
Palpitation 14 6.7
Abdominal pain 4 1.9

Table 2: Diagnosis

Disease  No.  %

Acute MI  149 70
IHD events  26 12.3
Angina  22 10.4
BBB (bilateral bundle branch) 10 4.7
Nonspecific 3 1.4

Total  210 100
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the proportion of women starting to smoke before the age
of 16 years increased from 7.2 to 20% in USA.17 In the
Nurses Health Study6 it was observed that women who
started smoking before the age of 15 years had the highest
risk of premature death among women who were younger
than 67 years. Observation case control and cohort studies
have shown that smoking increases more than doubles the
incidence of coronary disease and increase mortality from
CHD by 70%.17 There is no clear close response relation
between the number of cigarettes smoked and the risk of
CHD. Smoking also acts synergistically with the other
coronary risk factors, e.g. current users of oral contraceptive
have about four times the risk of infarction compare to non
users and women who smoke heavily and use oral
contraceptive have 39 times the risk of women who do
neither. The increased risk associated with smoking and
diabetes, hyperlipoproteinemia and hypertension are also
more than additive. The Nurse Health Study data indicate
that the risk among former smokers decreases to the level
of never smokers 10 to 14 years after the cessation of
smoking. If a smoker stops smoking before the onset of
disease she will experience a 24% reduction in the risk for
mortality within 2 years of quitting smoking. This decline
was apparent regardless of the quantity smoked or the
duration of the habit. Clinical trials have studied smoking
cessation as one component of compound intervention
programs in which compliance varied widely and the
estimates of risk reduction ranged from 18 to 65%.17-19 The
best health advice remains not to start smoking at all
particularly at a younger age. These benefits are more
substantial and occur sooner than in the case of delaying
the cessation of smoking until the onset of disease.

Hypertension

Hypertention is one of the most common identifiable risk
for CHD specially in women. More than 50% were smoker
in this study. Prospective observation studies have shown
that high blood pressure is positively and independently
associated with the risk of stroke, MI and mortality from all
vascular causes in both men and women and in all ages.
The marked benefit of pharmacologic therapy in malignant
and severe hypertension have been reported in the primary
prevention of stroke and MI. With drug therapy a reduction
of mean diastolic blood pressure by 5 mm Hg reduced
mortality from all vascular causes by 21%, the incidence of
stroke by 42% and MI by 17% (reduction in stroke is much
more remarkable than of MI).20-21 Although most studies
have concentrated on elevated diastolic blood pressure,
systolic blood pressure is a strong predictor of risk for CHD.
Isolated systolic hypertension increases steadily after the

age of 55 being more common in women than in men and it
affects about 30% of these 65 to 75 years postmenopausal
women. A reduction of 11 mm Hg in systolic blood pressure
resulted in an approximately 36% reduction in the incidence
of stroke and 27% reduction in the combined end point of
nonfatal infarction and coronary death.22,23

Hyperlipidemia

The elevated plasma levels of total cholesterol and low
density lipoprotein (LDL) cholesterol are important risk
factors for CHD.24,25 The relation between plasma
cholesterol and coronary events appears to be stronger if
levels are at elevated rather than avearge value. Clinical
trails have shown that lowering elevated level of cholesterol
and LDL cholesterol levels prevent both first and recurrent
coronary events. A 10% reduction in cholesterol level was
associated with a 10% reduction in the risk of CHD in less
than 4 years of treatment and 20% reduction with longer
treatment period.26,27 On average 10% reduction in the
cholesterol level are achieved with dietary therapy and 20%
reduction with drug therapy. Dietary, environmental and
genetic factors all have important roles in determining blood
levels of cholesterol as well as rates of coronary disease.25-27

Levels of high density lipoproteins (HDL) cholesterol in
contrast to those of LDL and total cholesterol are inversely
related to the risk of CHD. In observational data from
multiple risk factor interventional and lipid research clinic
prevalence study28 this inverse relation between HDL
cholesterol and CHD remained significant even after control
for age, level of LDL cholesterol, triglyceride level, body
mass index, blood pressure and smoking status. Changes in
the physicians practices and in the level of awareness among
patients suggest that continued cholesterol intervention will
have a substantial effect in further reducing the rates of acute
myocardial as well as death from coronary disease in
postmenopausal women as well as in men.

Diabetes Mellitus

Diabetes mellitus (DM) accelerates the atherogenesis and
increase the risk of MI particularly in women. In population-
based studies, the age-adjusted mortality rate from CHD is
3 to 7 times higher among diabetes women than among
people without diabetes.29 Obesity and family history of
diabetes are major determinants of development of
noninsulin-dependent diabete smellitus (NIDDM). Coronary
risk factors, such as hypertension, dyslipoproteinemia as
well as clinically manifest cardiovascular disease, are
present in excess at the time of diagnosis of NIDDM.
Diabetes is a far greater risk factor for women than men,
women 45 years are twice as likely as men to develop
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diabetes.30,31 Diabetes has an adverse effect on the
in-hospital and long-term prognosis after MI much more
worse in women. More women than men who undergo
myocardial revascularization procedure are diabetic which
probably contributes to less favorable outcome in women.
These interrelations suggest the presence of coexisting
genetic or metabolic factors or both in the casual pathway
common to all these conditions.32 Mechanisms postulated
for its independent effect are an increased tendency to
thrombosis, cardiac autonomic neuropathy and diabetic
cardiopathy. The deleterious consequences of diabetes
increase markedly with duration and in the presence of other
coronary risk factors. Recommendation for the prevention
of heart disease in diabetic persons include the favorable
modification of other coronary risk factors. Of paramount
importance, however, is the primary prevention of NIDDM
by the avoiding or treatment of obesity. Recent studies also
suggest a promising role for physical activity in the
prevention of NIDDM.

Obesity

Obesity is a well-established cause of diabetes mellitus,
hypertension and lipid abnormalities and atherosclerosis.
Nearly a doubling of risk was observed among the obese as
compared with subjects at desirable weight. Recently in a
study in women the age and smoking adjusted relative risk
of coronary disease was 3.3 (95% confidence interval:
2.3-4.5) among severely obese women (body mass index
> 29) and even mild to moderate overweight (body mass
index: 25-28) was associated with an 80% increase in risk.32

The cardiovascular risk of obesity were amplified by other
coronary risk factors. Several studies have also suggested
that the distribution of fat particularly fat deposition in the
abdomen and upper body may have important effects on
the risk of myocardial infarction.32,33 The effect of weight
reduction on the risk of coronary heart disease remains
uncertain because of small number of subjects with sustained
weight loss in prospective studies.3 Weight reduction has
favorable effects on several coronary risk factors including
glucose tolerance, blood pressure and serum lipid levels.
Weight reduction induced by either dietary or increased
exercise produce comparable beneficial changes in heart
disease and triglyceride level.32 Helping patients achieve
and maintain weight loss however is one of the most vexing
problem in clinical practice. Effective programs of treatment
must be multifaceted including a hypocaloric diet, nutrition
education, behavior modification, counceling, emphasis on
increased physical activity and physiological and social
support.3 The estimated reduction in the risk of MI
associated with maintaining an ideal body weight as

compared with being obese (>20% above desirable weight)
is 30 to 35%.32-34

Physical Activity

Physical exercises improve functional work capacity and
usually lowers heart rate and blood pressure, two major
determinants of myocardial oxygen demand. In addition
exercises help to reduce weight, lower platelet adhesiveness,
increase the HDL level, inhances fibrinolysis and lessen
the adrenergic response to stress. It is biologically plausible
that a lack of physical exercises independent of other
coronary risk factors would be a major risk for CHD.

There is a large body of evidence in support of an
association of physical activity and CHD. Most of the
evidence for an association of habitual physical activity with
CHD was largely established in studies among men only.
In case control studies habitual light physical activity and
regular physical activity were associated with a 50%
decreased risk of myocardial infarction and sudden death
in women.34 In a cohort study of Swedish women leisure
time physical activity was not significantly associated with
the risk of MI after adjustment for other coronary risk
factors.35 In a cohort study of Finnish women,36 physical
activity at work but not leisure time physical activity was
significantly associated with a decreased risk of MI. A strong
decreased risk of MI was associated with walking for
exercise. In addition leisure time physical activity was
associated with other health behaviors such as eating low
fat diet, control on smoking and alcohol consumption. A
50% decrease risk of MI among postmenopausal women
was seen who participated in modest level of non strenuous
physical activities. It was found that the near maximal
benefit with total energy expenditure corresponding to 30
to 45 minutes of walking for exercise three times a week.37

Similar recommendation was given by the American Heart
Association for health promotion that 30 to 60 minutes
sessions of dynamic exercise of the large muscles 3 to 4
times a week. Physicians should recommend participation
in nonstreneous activities, such as walking to women as
well as men.

Alcohol Consumption

Although heavy alcohol use has been shown to increase the
risk of MI and stroke and mortality from CHD, there is a
substantial body of observational epidemiologic evidence
to suggest that moderate consumption of alcohol reduces
the risk of heart disease.3 A large prospective cohort study
has shown inverse association between moderate alcohol
consumption and the risk of MI. The Framingham study37
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observed 30% reduction in risk among men and women
who consumed more than 30 gm of alcohol per month. The
Nurses Health Study6 observed a 40% reduction in risk
among women who consume 10 to 15 gm of alcohol per
day compared with nondrinkers. The reduction in the risk
of MI appears to be independent of the type of beverage
consumed suggesting that alcohol itself rather than other
components of the drinks is responsible for the observed
effect. The protective effect of alcohol on CHD include
alcohol-mediated increase in HDL cholesterol including its
subfractions HDL2 or HDL3 and both subfractions are
inversely related to risk of MI.38 Other postulated
mechanism include the effects of alcohol on platelets
aggregation, the release of plasminogen activator or
fibrinogen.38 However heavy consumption of alcohol has
been implicated in accidents, cirrhosis, cancer and other
adverse outcomes. The difference between drinking small
to moderate quantities of alcohol and drinking large amounts
may mean the difference between preventing and causing
the disease. Any clinical recommendation based on
epidemiological evidence should therefore be cautions. No
data from randomized trails are available.

Prophylactic Aspirin

Primary prevention: Aspirin is an irreversible inhibitor of
platelet cyclooxygenase activity and thereby interferes with
platelet activation. Chronic administration of low dose
aspirin of 75 to 325 mg orally per day has been shown to
reduce the coronary events in asymptomatic men and
women. Six large scale trials have assessed the benefit of
low dose aspirin in the prevention of cardiovascular disease.
These studies suggested a benefit of prophylactic aspirin in
primary prevention of MI and ischemic stroke.38 The
Women’s Health study (WHS)39 addressed the benefit to
risk ratio of aspirin therapy for primary prevention of CHD
specifically in women. In this study a 100 mg dose of aspirin
every other day lowered the risk of stroke but did not affect
the risk of MI or death from other cardiovascular causes in
this group of initially healthy women who were 45 or older.39

However, among the study participants 65 or older the
100 mg alternate day aspirin dose reduced the risk of major
CHD events by 26%. The WHS also looked at primary
prevention using aspirin dose below 75 mg which produced
a suboptimal affect.40 In 2004, AHA offered more specific
guidelines for women recommending aspirin for women
whose 10 years risk of a first coronary events exceed 20%
and a consideration for using it in women whose 10 years
risk is between 10 and 20 %.41

Secondary prevention: Various secondary preventive
measures are at least partly responsible for the improvement
in the long term mortality and morbidity rates after acute
MI. Long-term treatment with an antiplatelet agent usually
aspirin after MI is associated with a 25% reduction in the
risk of recurrent MI, stroke or cardiovascular mortality (36
fewer events for every 1,000 patients treated). In addition
in patients taking aspirin chronically MI tend to be smaller
and are more likely to be non-Q-wave in nature.42

Administration of this drugs should be considered in all
patients with CHD in the absence of gastrointestinal
bleeding, allergy or dyspepsia. Clopidogrel (300 mg loading
and 75 mg/day) is an oral agent that blocks ADP receptor-
mediated platelet aggregation. Clopidogrel with aspirin can
improve coronary outcomes when given to patients for 1
year after an episode of unstable angina but with some
increase in the risk of bleeding. In the CURE trial a
combination of clopidogrel with aspirin confer a 20%
relative reduction in cardiovascular death, MI or stroke
compared with aspirin alone in both low and high-risk
patient with CHD but to be associated with a moderate
(absolute 1%) increase in serious bleeding.43

CONCLUSION

The magnitude of CHD/MI is higher in women especially
in those who are hypertensive, diabetes, low endogenous
hormone level, lower body weight, and high fat proportion.
It is paramount important to bring increase awareness of
CHD in women because almost 65% of deaths occur in those
with no previous symptoms. With the aging of population
more women than men now die of coronary heart disease
each year unless women take preventive measures
throughout their life.
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