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ABSTRACT
Objective: The purpose of this study was to determine the gender differences in the Presentation of Acute
Myocardial Infarction.
Design: Observational study.
Setting: National Institute of Cardiovascular Diseases - Karachi, study was carried outfrom 1st Sept. 2006 to
31st December 2006.
Method: Consecutive 1008 patients were included in this study with definite evidence of first episode of AMI.
Results: There were 758 (75.1%) men and 250 (24.8%) women. Women were on average 7 years older than
the men (58 vs 51 years, p=<0.01). 13% of female patients were menstruating while 87% were nonmenstruating. 9.3% of our patients were under the age of 40 years. 13% of women and 9% of men were
obese. Women more frequently had hypertension (67% vs 37%, p=<0.001), DM (38% vs 22%, p=<0.001).
More of the men were cigarette smokers (60% vs 8%, p = <0.001). Women had more in-hospital
complications (38% vs 25%, p= <0.01), and mortality (13.4% vs 5.5%, p = <0.001). Women were less likely
than men to be eligible for thrombolytic therapy (54% vs 77%).
Conclusion: These results indicates that women were 6 years older than men presented with AMI and more
likely to have hypertension, DM and Pre-infarction angina. The in-hospital complication and mortality were
higher in female patients than male. Less women were elegible for thrombolytic theropy on arrival compared
to men.
Key Words: Acute myocardial infarction, Women.
600,000 deaths each year4,5,6. Of the 250,000 annual
deaths from CAD in women, 100,000 occur in
women younger than 65 years of age. Even in premenopausal women death from CAD is almost equal
to that from breast cancer7,8. Early mortality following
myocardial infarction in higher in women than in
men9,10,11. And females are at a greater risk for both
fatal and non-fatal complication than male12. In
Framingham study, the 12 months mortality rate after
a recognized myocardial infraction was 34% for
women compared with 19% for men.13

INTRODUCTION
Despite impressive advances in diagnosis and
management over the past three decades, acute
myocardial infarction continues to be a major health
problem in the industrialized world and is becoming
an increasingly important problem in developing
countries1. In the United States nearly 1.0 million
patients annually suffer from acute myocardial
infarction. More than 1.0 million patients with
suspected AMI are admitted yearly to coronary care
unit in the United States2.

Previously we were lacking the data about the
frequency of AMI in women and its in hospital
complications in both sex. This data provides us
predictors of high risk population by which we can
manage this group in better way and laying down
better guidance for medical professionals.

Coronary artery disease is the most common cause of
death in women as well as men all over the world. In
American women is the leading cause of death and a
significant cause of morbidity3. In the United States
coronary artery disease specially the MI claims
approximately 1 out of 3 deaths, making nearly
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respectively. The ratio of women to men increased
from 1:3 in patients < 40 years of age to 1:0.3 in
patients > 70 years of age. In the age range of 50 - 59
years, the ratio of women to men became equal, .

MATERIAL AND METHODS
The present prospective study was carried out from
1st Sept. 2006 to 31st December 2006, at the National
Institute of Cardiovascular Diseases (Karachi).
Consecutive 1008 patients admitted to coronary care
unit or medical wards through emergency room, with
a first episode of AMI were included in the study.
There were 758 men and 250 women. The diagnosis
of AMI was based on WHO (1971) criteria i.e. a
clinical history of central chest pressure, pain or
tightness lasting 30 minutes or more along with the
development of characteristic serial ECG changes;
Q/QS with major ST / or T wave abnormalities,
dynamic ST depression or elevation, or dynamic T
wave changes on comparison of two recent ECG and
/or elevation of cardiac enzymes level to at least one
and half to twice the upper limit of normal Patients
not fulfilling the WHO criteria of AMI, having
previous history of MI or ECG showed significant Q
wave, h/o Coronary artery bypass surgery, or
prosthetic heart valve replacement / Congenital or
valvular heart disease, LBBB and having
cardiomyopathies were excluded from the study.

PULSE AND BP
The mean pulse (per min) was significantly higher in
female than male (86 ± 13.1 vs 81 ± 11.7, p = <
0.001). The mean SBP (mm Hg) was higher in female
than male, while DBP (mm Hg) was statistically not
different among gender.
OCCUPATION
In 250 female patients, 238 (95%) were house wives,
while 8 (3%) were working women and rest of 4
(<2%) women were retired professionals. In male
patient, 31% belonged to professional class, 23%
were businessman, 22% manual workers, and 22%
retired, while 2% were jobless.

RISK FACTORS PROFILE
Women smokers were less in number than men
smoker (8% vs 60%, p = < 0.001), while tobacco
chewing was more common in female than male
(23% vs 10%, p = <0.001). 7% of female and 24%
male patients were non smoker.

A detailed history was taken from each patient at the
time of admission. A summary of daily clinical events
vital signs, standard 12 lead ECG interpretation,
routine laboratory tests, procedures, complications,
and medication were recorded from the patients
progress sheet, at the time of admission and
throughout the course of hospitalization.

The proportion of patients experiencing no preinfarction angina, angina of recent onset was more
common in women than men (17% vs 7%, p =
<0.01).

Patients admitted as AMI, their final diagnosis had
made at discharge or death, based on serial cardiac
enzymes, ECG, and if needed echocardiography.

Hypertension was more common in women than men
(67% vs 37%, P = 0.001), The incidence of DM was
also significantly more common in women than men
(38% vs 22%, p = <0.001), while family history of
IHD was more common in male than female patients
(17% vs 11%, p = <0.05).

RESULTS
A total of 1008 were included in the study with the
definite evidence of first episode of AMI. There were
758 (75.1%) male and 250 (24.8%) female, with a
male and female ratio of 3.02%.

TYPE OF INFARCTION
There were no significant difference among gender in
Q-wave and non Q-wave infarction, although the
incidence of Q-wave infarction was more common
than non Q-wave. Women were more likely to have
non Q-wave MI as a discharge diagnosis (20% vs
16%, p = NS), while men were more likely than
women to manifest Q-wave infarction (86% vs 82%,

PATIENTS CHARACTERISTICS
AGE AND SEX
Women were 7 years older than men, with mean age
of 58 ± 11 (years) and 51 ± 11 (yrs) (p < 0.001),
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FIG 2 - SEX DISTRIBUTION AMONG AMI PATIENTS
(n = 1008)

P = NS), but statistically not significant.

LAB INVESTIGATIONS
The peak level of CK-MB, SGOT and LDH were not
significantly different among gender. The mean
serum cholesterol levels were higher than normal in
both groups, but statistically not significant. The level
of HDL, LDL and triglycerides were not different
among gender, although they were higher than their
normal range.

THERAPEUTIC AGENT USED
The mean age of the patient expired was higher as
compared to live patients (62 + 10.5 vs 54.3 + 11, p =
0.01). The DM was identified as features associated
with a higher mortality rate (10.4% vs 5.5%), p =
<0.01. The death rate was higher in those who did not
receive SK therapy (9% vs 3.6%, p = <0.01),

The SK therapy was given more in male patients than
female (30% vs 11%, p = <0.001). The overall SK
therapy was given in only 26% of patients, 46% did
not get SK therapy, while in 28% of patients, it was
not indicated.

MORTALITY
COMPARATIVE PROFILE OF
MENSTRUATING AND NONMENSTRUATING WOMEN WITH AMI

Mortality of hospitalized patients with AMI was
higher in women than men (13.4% vs 5.3%, p =
<0.01). Mortality was 36% on the same day in
women and 22% in men.

AMI was less common in menstruating women
(13%) than non menstruating (8%). There were 33
women with history of menstruation with mean age
of 40 ± 5.4 years, and 217 were non-menstruating
with mean age of 62 ± 8.5 years There were no
differences in weight, height, BMI and duration of
hospital stay among both groups. The history of preinfraction angina and DM were more common an
statistically significant in menstruating than nonmenstruating women. The site of infarction was not
different among both groups. The incidence of
complication were more in non-menstruating women
than menstruating (40% vs 22%, p = <0.01). SK
therapy was given more in menstruating women
(20.5%) than non-menstruating (9.8%). Mortality
was higher in non-menstruating women than
menstruating women, but statistically not significant
(16% vs 11%, p = NS). In relation to BMI with
mortality, BMI was significantly higher in
menstruating women than non-menstruating (29.8 ±
1.6 vs 25.5 ± 3.8, p = <0.01).

FIG 1 - MEAN AGE AMONG AMI PATIENTS
(n = 1008)
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In the GISSI-II trial, 19.9% patients were female. In
ISIS-III and IV trials, female were 27% and 26%
respectively. In the present study, 23% were female
patients with AMI. So the incidence of AMI in female
patients was not different in our population,
compared with western population.

DISCUSSION
Coronary artery disease, leading cause of death in the
US, has decreased among men in the last decade, but
evidence suggests that it is becoming increasingly
prevalent in women. The incidence of CAD peaks
about a decade later in women than in men. After age
40, it is the leading cause of death in women and by
age 70, the incidence is equivalent to that in men.
Women have a worse prognosis after MI than do men,
with both a higher incidence of early and late
mortality and a higher incidence of re-infarction.14,15

In contrast to some western data, the highest
incidence of AMI in our population was fifth and
sixth decade, while western data showed the highest
incidence in sixth and seventh decade, i.e. they
presented a decade later than our population14,24.
Tofler et al, 1987, evaluated data from the Multi
centre Investigation of the Limitation of Infarct Size
(MILIS), and reported that women with MI on
average were 4 years older than men. IN Framingham
Heart Study, women were 7 year older than men at
the time of recognized MI25. In the present study,
women were 6 years older than men who presented
with MI.

It has been mentioned that IHD is on the increase in
the developing countries16,17,18 and more so in
Pakistan19,20,21,22. In the early 1950s and 1960s,
sporadic reports from different hospital of Pakistan,
showed a gradual increase in the admission of CAD
patients. In 1962, Pirzada et al showed that only 7
patients were admitted during 1944 and 1948 with the
diagnosis of IHD including AMI. This number
increased to 53 during 1949 to 1953. In 1954 to 1956,
two hundred and nineteen admissions were IHD
including AMI. The total increased in incidence
between 1944 and 1948 was 1.7% whereas it 1966
increased to 37.8%23.

The incidence of AMI in the younger Pakistani
population is higher than that of western population.
It has been appreciated that right from the early
studies in Pakistan, a considerable percentage of AMI
patients were very young with 7.3% to 21% of all
cases studied being below 40 years of age21. In the
early reports by Pirzada et al 1962, showed the
incidence of AMI under 40 years of age was higher
and about 11.2%, while Beg et al 1967, reported as
19.3%. The incidence of AMI, in younger population
in UK was 3.5% and 5.3% in USA. In the present
study the incidence of AMI under 40 years of age was
7.3%, which was comparatively still higher than the
western data.

After 20 years of these reports, Samad et al 1995
reported that, the incidence of CAD has increased
even further and it has reached up to 74% in 1987. In
the present study, the incidence of CAD remains high
i.e. 73%.
Although CAD is the most common cause of death in
women, its greater prevalence in men has tended to
lead to an underestimate of the extent of the problem
in women24. In the present study, a large number of
consecutive MI patients were enrolled, including 758
male and 250 female. Virtually all studies reported in
our country to date have included fewer women than
men.

In the present study, the youngest male patients was
22 years of age and youngest female patient 26 years
of age. Faruqui et al, 1983 reported the youngest
female patient’s age was 21 years and that of
youngest male 22 years.

There is gender related difference in the incidence of
CAD. The incidence of CAD was less common in
women as compared to men, but the trend has now
changed as shown in table. In the present study, the
incidence of CAD was increased in female and male female ratio stands at 3.02:1. Furthermore, in patients
with AMI, the sex ratio becomes equal at 50 - 59
years and reverses after the age of 60 years.

The incidence of AMI is also increasing in
menstruating women. In the Framingham Heart
Study, MI was found in only 0.19 per 1000
menstruating women. In Sweden, Bengtsson in 1973
found 0.03 per 1000 annual incidence of MI in
women age 35 - 38 years. In 1976, Morris et al,
showed 24 instance of female below forty years
8
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having MI amongst 5158 patients over a period of 7
years. In the present study, the incidence of AMI in
menstruating women was 11% which was
significantly higher as compared to western reports. It
has been pointed out by various studies that
atherosclerotic CAD in younger menstruating female
is almost always associated with one or more major
risk factor25.
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