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AB STR ACT
Background: Coronary artery disease (CAD) is associated with the highest mortality in women around the world. The
objective of this study was to compare the clinical risk factors and angiographic pattern of coronary artery disease in
young versus old age females having CAD.
Material and Methods: This cross-sectional study was conducted at the Department of Cardiology, Chaudhry Pervaiz
Elahi (CPE) Institute of Cardiology Multan, Pakistan from April 2018 to December 2018. All females with diagnosis of
angina and consistent ischemic changes on ECG were enrolled in the study. A total of 230 females were included with
123 patients aged <45 years and 107 patients aged >45 years. Comparison of patient characteristics, clinical risk
factors and angiographic pattern in young and old age females was done by using SPSS version 21 statistical software .
Results: Prevalence of hypertension (P=0.001), dyslipidemia (P=0.06) and diabetes mellitus (P=0.007) was significantly
higher in females of older age group (>45 years). Similarly, a larger number of older age females (32; 29.9%) presented
with ST-Elevation Myocardial Infarction (STEMI) as compared to young female patients (22; 17.88%) ( P=0.03).
Regarding angiographic patterns of CAD, there was no difference in the prevalenc e of single vessel disease (SVD),
double vessel disease (DVD) and triple vessel disease (TVD) between the groups. Normal angiogram was found in 13
(12.3%) old age females versus 35 (28.8%) young females, respectively (P=0.002).
Conclusions: The risk factors profile and clinical presentation of CAD is different in young female patients with CAD.
There is an essential need to determine the coronary atherosclerosis factors in young females and these women
should be treated more aggressively to prevent adverse cardio-vascular outcomes.
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I n t r o d u c t i on
Coronary artery disease (CAD) is associated with
the highest mortality in women around the world.
At present, in USA one out of every three women
dies of CAD, accounting to about 50% of deaths due

to any cause.1 South Asia including Pakistan has the
highest prevalence of CAD, ranging from more than
50% to 300% than the rest of the world. 2 In
Pakistan, nearly 30% females of age >45 years are
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affected by CAD in contrast to only 23.7% males. 3 A
study conducted in Karachi reported that from
1970 the prevalence of CAD in urban community
has doubled to this time. 4
CAD mostly affects men and usually it affects the
women after menopause. 5 Recent studies have
reported a prominent increase in mortality in
premenopausal women due to CAD. 5 It is still
unclear how the menopause effects CAD.
Moreover, due to lower prevalence of CAD in
young females, they are not properly educated
about preventive factors of CAD. 6 Due to low
awareness regarding cardiovascular diseases in
younger age group, they remain under-diagnosed
and untreated in many of the patients. In a study
conducted by Dave et al among rural Indian
females undergoing coronary angiography (CAG),
there was a higher proportion of triple vessel
disease (39.6%) than double vessel disease (12.9%)
or single vessel disease (15.8%), with normal
coronaries in only 30.7% female patients. 7

versus >45 years – older females). Sample size for
this study was calculated by taking estimated
prevalence of CAD in female patients as 69.3% 7
who underwent CAG and level of significance at
6.0%. The calculated sample size was 228 patients
and was rounded off to 230 patients.
All patients were followed till they underwent
coronary angiography. Elective coronary angiogram
(CAG) was performed through femoral artery or
radial approach. Interpretation of CAG report was
performed by senior cardiologists. CAD was defined
as stenosis of >50% in epicardial coronary segment
in more than one major coronary artery, while
<50% was considered as non-significant stenosis.
They were into classified into single vessel disease
(SVD), double vessel disease (DVD) and triple vessel
disease (TVD) depending on the significant stenosis
of the major coronary artery. More than 50%
stenosis in left main coronary artery was
considered as left main disease (LMD).

This study aimed to compare the clinical
presentation and angiographic pattern of coronary
artery disease among young females aged <45
years and older females aged >45 years.

Comparison of clinical and angiographic pattern in
young and old age females was performed by using
SPSS version 21 statistical software using chi-square
and independent sample t-test with P-value of
<0.05 considered as statistically significant.

M a t e r i a l a n d M e t h od s

R e s ults

This cross-sectional study was conducted at the
Department of Cardiology, CPE Institute of
Cardiology Multan, Pakistan. It was conducted ove r
a period of eight months, from April 2018 to
December 2018. All females complaining of angina
with a positive stress test or consistent ischemic
changes in ECG (such as consistent ST elevation or
significant ST depression) were included in the
study. Female patients with valvular heart disease,
congenital heart disease (CHD), pregnancy and
renal failure were excluded. A cut-off value of 45
years of age was used (<45 years – young females

A total of 230 females (mean age 49.3±6.8 years)
underwent coronary angiography in the cardiac
catheterization (cath) lab. The baseline
characteristics and risk profile are shown in Table I.
There were 123 female patients aged <45 years
(mean age 40.4±4.3 years) and 107 patients aged
>45 years (mean age 56.3±5.2 years) (P <0.0001).
Frequency of hypertension (P=0.001), dyslipide mia
(P=0.06) and diabetes mellitus (P=0.007) was
significantly higher in females of older age group
(>45 years). Prevalence of Non-ST elevation
myocardial infarction (NSTEMI) and unstable angina
(USA) was similar in both groups while only 22
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Table I: Base line characteristics and risk factors profile of females undergoing coronary angiogram
Total
n=230

Younger female n=123

Older females n=107

P-value

49.3 ± 6.8

40.4 ± 4.3

56.3 ± 5.2

<0.0001

Family history of heart disease

34

19(16.18%)

15(14.1%)

0.76

Diabetic mellitus

105

46 (37.39%)

59 (55.14%)

0.007

Hypertension

152

68 (55.28%)

82 (76.63%)

<0.001

Dyslipidemia

76

34 (27.64%)

42 (39.25%)

0.06

Pre-menopausal

34

28 (22.76%)

3(2.8%)

<0.0001

Typical angina

168

73 (59.34%)

52 (89.71%)

0.10

STEMI

54

22 (17.88%)

32 (29.90%)

0.03

NSTEMI

16

9 (7.31%)

7 (6.5%)

0.81

USA

35

19 (15.44%)

16 (14.95%)

0.91

Treadmill stress test-positive

66

38 (30.89%)

28 (26.16)

0.42

Patient characteristics
Age (years)

STEMI - ST elevation myocardial infarction; NSTEMI - Non-ST elevation myocardial infarction; USA - unstable angina
Table II: Comparison of angiographic pattern of young versus old aged females
Coronary lesions

Total
n=230

Younger females n=123

Older females n=107

P-value

Left main disease

4

1 (0.8%)

3 (2.8%)

0.24

Single vessel disease

42

20 (16.2%)

22(20.7%)

0.39

Double vessel disease

34

14(11.4%)

20(18.7%)

0.11

Triple vessel disease

54

26 (21.4%)

28(26.1%)

0.36

Non-significant stenosis

48

27(21.4%)

21(19.4%)

0.66

Normal coronaries

48

35(28.8%)

13(12.3%)

0.002

(17.88%) young females and 32 (29.90%) old age
females presented with STEMI (P=0.03) (Table I).

compared to 35 (28.8%) young females (P=0.002)
(Table II).

Regarding angiographic patterns, SVD was
diagnosed in 20 (16.2%) young females as
compared to 22 (20.7%) females in the older age
group (P=0.39). Similarly, there was no difference in
the prevalence of DVD and TVD between the two
groups. However, normal angiogram was found in
only 13 (12.3%) females in older age group as

D i s c ussion
This study aimed to compare the clinical
presentation and angiographic pattern of coronary
artery disease among young females aged <45
years and older females aged >45 years. Other
studies have also used 45 years as a cut off value to
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define young age. 8,9 However, a study by Christus et
al used the cut off value of 35 years to define young
age in females.10 CAD is a well-established cause of
mortality in female population. A multi-country
based INTERHEART study involving 52 thousand
patients of CAD concluded that although the
prevalence of CAD in females is approximately 10
years later as compared to males, mortality is
rapidly increasing in the female population.11
Global Use of Strategies to Open Occluded
Coronary Arteries in Acute Coronary Syndromes
(GUSTO IIB) investigators and Thrombolysis in
Myocardial Infarction (TIMI IIIB) trial investigators
found that women present more frequently with
unstable angina and NSTEMI, while men present
more frequently with STEMI and reperfusion
therapy is more frequent in females than males. 12,13
Moreover atypical presentation in females with
vague and more generalized signs and symptoms
make the diagnosis more difficult.14,15 Lack of
proper knowledge regarding risk factors of CAD and
clinical presentation may delay the presentation in
women with CAD attack. 16 Prevalence of CAD in
young females is much higher (12-16%) in Asian
countries than the western countries (5%).17

females.18 Another study by Ezhumalai et al also
reported higher prevalence of diabetes and
dyslipidemia in old age females as compared to the
younger ones. 19
Kher et al. conducted a comparative study between
young male and female patients to study the risk
factor profile and type of CAD. The authors found
higher prevalence of hypertension and diabetes in
young females as compared to the young males.
However, incidence of STEMI and NSTEMI was
higher in young males as compared to females. 20
In our study, frequency of NSTEMI and USA was
higher in younger females, while incidence of
STEMI was higher in older age female patients with
CAD. These results are comparable to those
reported by Soman et al who also found higher
incidence of NSTEMI and USA in young female
patients.18
We did not find any difference in the incidence of
severity of CAD in both young and old age female
patients. Ezhumalai et al found higher incidence of
DVD (19.7% versus 15.2%) and TVD (16.5% versus
7.8%) in old age females as compared to the young
age females.19

In the present study, there was no significant
difference in risk factors of CAD in young females as
compared to older ones. We found diabetes
mellitus in 37.39% young females versus 55.14%
old age females, hypertension in 55.28% in young
versus 76.63% old age females, and dyslipidemia in
27.64% young females and 39.25% old age females.
Prevalence of family history of heart disease was
also similar in both groups.

The VIRGO study emphasized on the importance of
risk identification, and education of young females
at all levels of health care management systems. 21
Since the risk profile is different in young females,
so there is a need to re-evaluate the diagnostic and
management options in these patients with early
implementation of preventive strategies to prevent
the occurrence of CAD in these patients.

Similar findings have been reported in other
studies. Soman et al. conducted a study on young
(aged 30-40 years) and older (aged 41-50 years)
females with CAD. They also reported a higher
frequency of hypertension (young 20%; old 51.78%)
and diabetes (young 10%; old 48.21%) in older aged

The risk factors profile and clinical presentation of
CAD in young female patients is different from
older age female patients with CAD. There is an
essential need to determine the risk factors for
coronary atherosclerosis in young females so that
they should be treated more aggressively to

C o n c l u s i on
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prevent adverse cardio-vascular outcomes and to
improve long term prognosis.

11.
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