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ABSTRACT
Background: Coronary Artery Disease (CAD) is increasingly becoming the disease of the young. Not much is
known regarding the incidence, degree and pattern of CAD in pre-menopausal Indian women. Our aim was to study
the prevalence and pattern of CAD among pre-menopausal women undergoing CAG.

Methods: Data of 100 women who underwent CAG for suspected CAD over 2 years were retrospectively analyzed.
They were classified into pre-menopausal group (age < 50 years) and post-menopausal group (age > 60 years).
Risk factor profile and coronary angiographic profile of these patients were studied and compared.

Results: The mean age of pre-menopausal women was 45.8 + 4.2 years and 67.4 £ 6.4 years was the mean age of
the post-menopausal women. Hypertension was the commonest risk factor in both the groups, with significantly
higher incidence of hypertension in the post-menopausal group (24 vs. 41, p = 0.0029). Greater number of pre-
menopausal women CAD with none of the risk factors, (15 vs. 04, p = 0.0004). There was a greater prevalence of
obstructive CAD (31 vs. 15, p<0.0013) among post-menopausal women, especially triple vessel disease (TVD) (3
vs. 15, p = 0.0018). Left anterior descending (LAD) artery is the most commonly affected vessel. Proximal segment
was the most frequently affected segment of the coronary artery.

Conclusion: Pre-menopausal women had a higher percentage of angiographically normal epicardial coronaries
and non obstructive CAD, and even those who had obstructive CAD; the prevalence of multi vessel disease was
much less when compared with the post-menopausal women.

The risk factor profile and pattern of coronary disease in pre-menopausal women is different from the conventional
picture.
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Introduction

More than 33% of adult females have some form of cardiovascular
disease [1]. CVD deaths are almost the same as that of cancer,
chronic lower respiratory disease, and diabetes mellitus put
together [1]. More alarming is the fact that coronary artery disease
(CAD) among pre-menopausal women is increasing. Much is not

known about the disease pattern and the angiographic profile in
this subset of the population. Hence, there is lots of uncertainty and
speculation regarding the pattern of the disease in general and the
angiographic prevalence and pattern of CAD in pre-menopausal
women. Our aim was to compare the angiographic pattern of
CAD in pre-menopausal and post-menopausal women undergoing
coronary angiography (CAG).

Materials & Methods
The data of 100 women admitted with acute coronary syndrome
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(ACS) and underwent CAG over a period of 2 years were
retrospectively analyzed. The risk factor profile was obtained after
reviewing the case records of these patients. Coronary angiograms
and angiogram reports were studied to get information about
angiographic profiles of these women. They were classified into
“pre-menopausal group” (age < 50 years) and “post-menopausal
group” (age > 60 years). In this study, obstructive CAD was
defined as at least 50% stenosis of luminal diameter of the left
main coronary artery (LMCA) or at least 70% stenosis of luminal
diameter of at least one of the major epicardial coronary arteries.
Non-significant lesion was defined as less than 50% stenosis of
luminal diameter of any epicardial artery. Intermediate lesion
was defined as 50 — 70 % stenosis of luminal diameter of one of
the major epicardial arteries. Depending on the number of major
epicardial arteries involved, they are classified as single vessel
disease (SVD), double vessel disease (DVD) and triple vessel
disease (TVD). Left main disease (LMD) was defined as at least
50% stenosis of luminal diameter of LMCA. The prevalence and
pattern of CAD in these women were analyzed. All statistical
analyses were performed using Statistica version 8 software. A
p-value <0.05 was considered statistically significant.

Results

Of the 100 women who underwent CAG during the study period.
There were 50 women in the pre-menopausal group and 50 women
in the post-menopausal group. The mean age was 45.8 = 4.2
years and 67.4 + 6.4 years for pre-menopausal women and post-
menopausal women respectively.

Profiling of the risk factors among the women of both the groups
(Table 1) revealed that Hypertension was the commonest risk
factor in both the groups, with statistically significant higher
incidence of hypertension in the post-menopausal group (24 vs.
41, p=0.0029). While there was no significant difference in the
incidence of diabetes mellitus and dyslipidemia in the two groups,
there were greater number of pre-menopausal women with none of
the above three risk factors, (15 vs. 04, p=0.0004). This signifies
that diabetes mellitus affects the Indian women at an younger
age than does hypertension or dyslipidemia, and also, that,
conventional risk factors do not play as significant a role in the
pre-menopausal women, as evidenced by a statistically significant
number of women with none of the three conventional risk factors
but still having CAD in the pre-menopausal group.

Risk Factors Pre-menopausal | Post-menopausal | Total | p-value
Hypertension 24 41 65 0.0029
Diabetes Mellitus 21 35 56 0.0082
Dyslipidemia 14 21 35 0.0943
No Risk Factors 15 04 19 0.0004

Table 1: Risk Factor profile of women undergoing Coronary Angiogram.

The overall angiographic profile of the study population (Table 2)
showed normal epicardial coronaries in 31 (31%) women, , non
atherosclerotic lesion in 7 (7 %) women, non-significant lesion in
9 (9 %) women, intermediate lesion 7 (7%) and obstructive CAD

in 46 (46 %) women. There were 4 (4%) women with LMD, 15
(15 %) women with SVD, 9 (9 %) women with DVD, 18 (18 %)
women with TVD.

Cl(:5 l:i):z:y Pre-menopausal | Post-menopausal Total p-value
LMS 0 04 (8%) 04(4%) | 0.0412
TVD 3 (6%) 15 (30%) 18 (18%) | 0.0018
DVD 4 (8%) 5 (10%) 9 (9%) 0.7268
SVD 8 (16%) 7 (14%) 15(15%) | 0.7794

Intermediate 4 (8%) 3 (6%) 7(7%) 0.6951

NONSIG 4 (8.0%) 5 (10%) 9 (9%) 0.7268
MB 6 (12%) 1 (2%) 7 (7%) 0.0500
NC 21 (42%) 10 (20%) 31(31%) | 0.0174
Total 50 50 100

Table 2: Angiographic profile of women undergoing coronary angiogram.
LMS: Left Mainstem disease, TVD: Triple Vessel Disease, DVD: Double
Vessel Disease, SVD: Single Vessel Disease, NONSIG: Nonsignificant

disease, MB: Muscle Bridge, NC: Normal Coronaries.

Subgroup analysis revealed that normal epicardial coronaries
were significantly common in pre-menopausal women than
post-menopausal (21 vs. 10, p=0.0174). There was no statistical
difference in the prevalence of non-significant lesion (4 vs.
5, p=0.7268), non atherosclerotic lesion (6 vs. 1 p=0.05) and
intermediate lesion (4 vs. 3, p =0.6951) between pre-menopausal
women and post-menopausal women. Obstructive CAD was
significantly higher among the post-menopausal women than
pre-menopausal women (31 vs. 15, p<0.0013). The proportion of
women with SVD (8 vs. 7, p=0.78) and DVD (4 vs. 5, p=0.72)
was not statistically significant between the two groups. On the
other hand, TVD (3 vs. 15, p=0.0018) were more prevalent in post-
menopausal group.

The angiographic distribution of CAD in women (Table 3) showed
involvement of left anterior descending coronary artery (LAD)
in 38 (38%) women, left circumflex coronary artery (LCX) in 34
(34%) women, right coronary artery (RCA) in 28 (28%) women
and LMCA in 4 (4%) women. LAD was the most common
vessel involved in both pre-menopausal and post-menopausal
group. LMCA was the least affected vessel. This same pattern of
involvement of the coronary arteries was seen in pre-menopausal
women as well as in post-menopausal women, but pre-menopausal
women had fewer vessel involved per patient when compared with
post-menopausal women (0.64 vs. 1.36, p<0.0001).

Pre-menopausal | Post-menopausal | Total | p-value
LMCA 0 4 4 0.1739
LAD 12 26 38 0.8920
LCX 11 23 34 0.8073
RCA 9 19 28 0.8538
32 7
(Ve;l:::/l pt) 32/50=0.64 68/50=1.36
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Table 3: Distribution of coronary artery disease in women undergoing
coronary angiogram.

LMCA: Left main coronary artery, LAD: Left anterior descending artery,
LCx: Left circumflex artery, RCA: Right coronary artery.

The lesion distribution in the coronary arteries was nearly identical
(Table 4). Even though the LAD had the maximum lesions when
both the groups were analysed together, sub group analysis
revealed that pre-menopausal women had more lesions in the
LCx 26 (40%), while the post-menopausal women had a greater
number of lesions in LAD 50 (40.3%). There was statistically

Total 65 124 189
Lesion/Pt 65/50 (1.3) 124/50 (2.48)

Table 5: Severity of Coronary Artery Lesions among women undergoing
coronary angiogram.

There was no statistically significant difference in the segmental
involvement pattern in both the groups (Table 6). Proximal segment
lesions were the commonest in both the groups and ostioproximal
lesion was the least common.

significant difference in the involvement of the Ramus intermedius | Coronary Artery Pre- Post- Total | p-value
. . Segment menopausal menopausal
(RI) between the two groups, with pre-menopausal women having Ostial " 30 (2420, 52547 03997
more frequent involvement (6 vs. 1, p=0.0036). stia 27.7%) (24.2%) (25.4%) | 0.
Ostioproximal 2 (3.07%) 10 8.06%) | 12(6.3%) | 0.1817
prI— Proximal 19 (29.2%) 34(27.42%) | 53 (28%) | 0.7923
Y Pre-menopausal | Post-menopausal | Total p-value
Artery Mid 18 (27.7%) 32 (25.8%) 50 (26.5%) | 0.7801
LMCA 0 6 (4.8%) 6 0.0715 Distal 8 (12.3%) 18 (14.5%) | 26 (13.7%) | 0.6754
LAD 17 (26.2%) 33 (26.6%) 50 0.9458 Total 65 124 189
Diagonals & 7(10.7%) 17 (13.7%) 24 0.5641 Table 6: Pattem.of segment dlstrl.butlon of coronary artery disease among
Septals women undergoing coronary angiogram.
Total 24 (36.9%) 50 (40.32%) 74 0.6492
LCx 10 (15.4%) 21 (16.9%) 31 0.7845 Discussion
oM 10 (15.4%) 12 (9.67%) 22 0.2452 CAD is no more a disease of the old. CAD is nearing epidemic
RI 6 (9.2%) 1(0.8%) 07 0.0036 p1roportionhlr;flr.ldlak.1 Even though tlhe 1.nc1(}116n(1:e ha}s1 come down
Total 26 (40%) 34 (27.4%) 0 0.0776 to nearly half in the western wor d, in the last three de(:‘ades,
alarmingly, the rates have doubled in India over the same period of
RCA 11 (16.9%) 28 (22.6%) 39 0.3613 . . S i
time. In India, the average age of first myocardial infarction (MI)
0, 0, .
PDA 3 (4.6%) 6 (4.8%) 09 0.9454 has come down by 20 years. More women than men died because
PLB 1 (1.5%) 0 01 0.1661 of CAD among Asian Indians [2]. The incidence of CAD among
Total 15 (23.0%) 34 (27.4%) 49 0.5176 women is on the rise, more young women are undergoing CAG
Coronary because of the early onset of risk factors [3].
Lesions 65 124 189

Table 4: Lesion distribution in Coronary arteries among women
undergoing coronary angiogram.

LMCA: Left main coronary artery, LAD: Left anterior descending
artery, LCx: Left circumflex artery, OM: Obtuse marginal, RI: Ramus
intermedius, RCA: Right coronary artery, PDA: Posterior descending
artery, PLB: posterolateral branches.

There was no significant difference in the severity of the coronary
lesions between the two groups (Table 5). The total numbers of
lesions were nearly double in the post-menopausal women, (65 vs.
124, p <0.0001). 22 (11.6%) of the lesions were insignificant and,
48 (25%) of the lesions were intermediate lesions with a major
119 (63%) of lesions being obstructive lesions. Post-menopausal
women had more severe CAD as evidenced by a greater number
of total lesions and also more lesions per patient, (1.3 vs. 2.48, p
<0.0001).

stjii‘(;:ly Pre-menopausal | Post-menopausal Total p-value
<50% 8 (12.3%) 14 (11.3%) 22 (11.64%) | 0.8359
50 - 70% 20 (30.77%) 28 (22.58%) 48 (25.4%) | 0.2193
70 - 90% 24 (36.92%) 57 (45.96%) 81 (42.9%) | 0.2327
>90% 13 (20 %) 25 (20.16%) 38 (20.1%) | 0.9790

HT and DM along with dyslipidemia are considered the traditional
risk factors for CAD. Our study showed that the incidence of HT
was higher among post-menopausal women, whereas DM and
dyslipidemia were common in both groups, and also the proportion
of patients with none of the conventional risk factors and still
having CAD was significantly higher in the pre menopausal group
signifying that there are factors other than the conventional risk
factors contributing to the CAD of the young women.

Multiple studies have revealed that obstructive lesions are more
likely among men when compared with women undergoing
coronary angiography [4,5]. Greater than 50% of women with
absence of obstructive CAD continue to have symptoms and end
up having repeat CAG later [6,7].

In our study, 46% of the women had significant CAD. Post
menopausal women had a higher incidence of obstructive CAD,
especially multi vessel disease [8], while premenopausal women
had greater prevalence of angiographically normal epicardial
coronaries. Contrary to Dave et al. [9], observation, the prevalence
of SVD (15%), DVD (9%) and TVD (18%) were nearly similar in
our study group. In our study, 27% of the women had multivessel
disease (DVD and TVD). 28% of the premenopausal women
had non obstructive CAD and 42% had angiographically normal
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epicardial coronaries.

It is not rare to find normal or non obstructive CAD during CAG,
its more commonly seen in younger, premenopausal women, who
may not have the conventional cardiac risk factors [10]. About
10% - 25% of women presenting with acute coronary syndrome
have non obstructive CAD [11-14]. Combination of myocardial
ischemia and non obstructive coronary arteries are more common
among women [15]. Women with symptoms of myocardial
ischemia and non obstructive CAD on angiography, were thought
to have a low risk of CAD or benign illness [16,17].

In spite of, The National Heart, Lung, and Blood Institute
-sponsored Women’s Ischemia Syndrome Evaluation (WISE)
study showing relatively poor prognosis among women with non
obstructive coronary disease and evidence of myocardial ischemia
when compared with those with similar lesion morphology and no
myocardial ischemia [18], majority of the patients are offered only
reassurance [19].

Stress echocardiograhy is popular investigation for the assessment
of myocardial ischemia particularly among younger women
because of lack of radiation and it has high levels of sensitivity
and specificity [20,21]. Cardiac magnetic resonance (CMR)
imaging has shown that women with ischemic symptoms and non
obstructive CAD had greater incidence of subendocardial ischemia
[22]. Late gadolinium enhancement was also more common in
this subset of the population [23]. Abnormalities in flow reserve
can be ascertained by gated single-photon emission computed
tomography [24], and positron emission tomography [25].

Coronary flow assessment [26], single-photon emission computed
tomography (SPECT) [24], or positron emission tomography [25],
have shown evidence of vascular dysfunction in more than 50% of
women with ischemic symptoms and non obstructive CAD.

Noninvasive tests like stress echocardiography and Perfusion
testing with CMR or SPECT imaging should be used in identifying
patients at risk, followed by further risk stratification by appropriate
invasive testing aimed at identifying the etiology and planning
further management to avert adverse cardiac events [10].

Limitations

Ours is a single centre retrospective study and we included only
those patients who came to the department with ACS, this is no
way represents the true burden of the disease in the population
and hence, our results may not be interpreted as the true reflection
of the CAD in the population. Intravascular ultrasound (IVUS),
optical coherence tomography (OCT) or fractional flow reserve
(FFR) was not used in this study.

Conclusion

CAD among women is increasing at an alarming rate; the
disturbing factor is that it is affecting the young premenopausal
women more than before. As the risk factor profile is different
among the premenopausal women, it is imperative to identify the

risk factors in these women at the earliest and treat them more
aggressively to prevent future adverse cardiovascular events.

Even now, women with symptoms, who have “normal” or
nonobstructive coronary angiography are being wrongly
reassured. Several studies have shown that these patients continue
to have symptoms and are rehospitalised, with majority of them
undergoing repeat procedures and later on developing obstructive
CAD.

The need of the hour is larger systematic analysis and randomised
controlled trials to look into the pathophysiology of the CAD and
proper understanding of the risk factor profile of the pre menopausal
women and effective treatment options that can alleviate their
symptoms and reduce the CAD burden of the society.
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