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Introduction: Coronary artery disease is the leading cause of mortality and morbidity of both men and
women accounting for over one-third of total deaths. It has reached epidemic proportions among Indians. It
accounts for 1 out of 3 womens deaths regardless of race or ethnicity. In women, the annual mortality rate
from CAD is high.

Methods: A prospective observation study was conducted at the cardiology department, NICVD, Dhaka,
Bangladesh from January to December 2019. A total of 200 female CAD patients were drawn from the
cardiology department. A total of 50 premenopausal cases and 150 postmenopausal cases were enrolled
according to their status at the time of diagnosis. All patients underwent percutaneous coronary
intervention and were given conventional drug therapy for coronary artery disease during follow-up.

Results: Differences were compared between the 2 groups. Fewer premenopausal women suffered from
hypertension (46% versus 82%, P< 0.001), type 2 diabetes (10% versus 36%, P = 0.001), and
hyperlipidemia (4% versus 36%, P<0.001), but more had a positive family history of premature CAD (42%
versus 26%, P = 0.03). The cumulative recurrence rate was 1.76 times higher in postmenopausal patients
than in premenopausal patients. Clinical diagnosis (HR = 2.54, 95%CI: 1.21-4.85, P = 0.02) and type 2
diabetes (HR = 4.10, 95%CI: 2.37-8.83, P = 0.004) were two factors that influenced recurrence in
premenopausal subjects, while the clinical diagnosis (HR = 1.93, 95%CI: 1.59-3.46, P = 0.03) and Gensini
score (HR =1.20, 95% CI: 1.11-1.45, P = 0.02) were influencing factors in the postmenopausal patients.

Conclusion: Our study clarified the differences between postmenopausal and premenopausal women
concerning risk factors, clinical symptoms, cardiovascular features, and recurrence rate, and provided a
reference for further study on the mechanism and prognosis in postmenopausal or premenopausal CAD
patients.
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Introduction
Coronary artery disease is the leading cause of
mortality and morbidity in both men and women
accounting for over one-third of total deaths [1]. It
has reached epidemic proportions in Bangladesh. It
accounts for 1 out of 3 women's deaths regardless
of race or ethnicity [2]. In women, the annual
mortality rate from CAD is high. The worldwide
INTERHEART Study, [3]a large cohort study of more
than 52000 individuals with myocardial infarction,
have revealed that women have their first
presentation of coronary heart disease
approximately 10 years later than men, most
commonly after menopause. Despite this delay in
onset, mortality is increasing more rapidly among
women than men [3]. In Bangladesh, it is the fourth
most common cause of death and accounts for
10.68% of total deaths, of which males 12.47% and
females 8.19% [4]. Epidemiological studies from
various parts of Bangladesh have reported the rising
trends and a high burden in the levels of
conventional risk factors such as diabetes,
hypertension and metabolic syndrome [5],[6].
Postmenopausal and premenopausal women differ
in the symptoms, risk factors, disease
characteristics, prognosis, and recurrence of CAD.
However, due to the low incidence of CAD in
premenopausal women, research on this particular
population has not been sufficient. Symptomatic
obstructive coronary artery disease is less common
in premenopausal women than in men of
comparable age and the clinical diagnosis is often
difficult to establish [7]. Many risk factors, first
documented in males, were lately found to affect
females similarly. Women younger than 55 years
have a worse prognosis after acute myocardial
infarction than their male counterparts, with a
greater incidence of recurring events and higher
mortality [8]. Currently, the Indian subcontinent is
experiencing a rapid increase in the rates of CAD
[9],[10]. Modern women have professional and
housewife responsibilities, consume excess fat and
carbohydrates, smoke, do not exercise regularly and
do not have enough time to rest. This situation
leads to overweight, dyslipidemia, arterial
hypertension, impaired glucose tolerance and
diabetes mellitus. As a result, an increasing number
of young women are now suffering from coronary
artery disease, not only in Western and
industrialized countries but also in Asian countries.

Women do not often participate in preventive
studies and undergo less intensive and invasive
evaluation and treatment of chest pain when
compared to men. However, the rate of coronary
death is twice higher in women than in men after
acute coronary syndromes and revascularization
procedures. Symptoms among younger women
were atypical, but the onset of the disease was
faster and more urgent.

Materials and Methods
A prospective observation study was conducted at
the cardiology department, NICVD, Dhaka,
Bangladesh from January to December 2019. A total
of 200 female CAD patients were drawn from the
cardiology department. The subjects were enrolled
following the criterion of diameter stenosis ≥50% in
left mean and ≥70% in LAD, LCX and ECA in at
least one invasive coronary angiogram. Patients
with pulmonary embolism, aortic aneurysm,
congenital heart disease, rheumatic heart disease,
myocarditis, or cardiomyopathy were excluded. A
total of 50 premenopausal cases and 150
postmenopausal cases were enrolled according to
their status at the time of diagnosis. All patients
underwent percutaneous coronary intervention and
were given conventional drug therapy for coronary
artery disease during follow-up. Routine drug
therapy included antiplatelet agents (aspirin), lipid-
lowering agents, beta-blockers, and angiotensin-
converting enzyme inhibitors/angiotensin II receptor
antagonists according to the patient’s existing
conditions. No patients were treated with hormone
replacement therapy. This study was approved by
the ethical committee of the institution.

Clinical data collection: The following clinical data
were collected: 1) demographic data and traditional
risk factors, such as age, hypertension,
hyperlipidemia, type 2 diabetes, smoking, obesity,
and a positive family history of premature CAD; 2)
clinical classification of disease, such as stable
angina and acute coronary syndrome (ACS)
including unstable angina, ST-elevation myocardial
infarction, and non-ST-elevation myocardial
infarction; 3) clinical measurements including body
mass index (BMI), blood pressure, blood
biochemical variables, 4) the severity of CAD was
defined using the angio- graphic Gensini scores
according to coronary angiography with Judkins
catheters.
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Coronary angiography test results included lesion
location, the number of vascular stenosis, and the
severity of stenosis.

Clinical follow-up: All patients were contacted by
telephone every 6 months until June 2020, and their
medical records were followed regularly. The
endpoint was the combined recurrence of major
adverse cardiovascular events, including death,
targeted vascular revascularization, heart failure,
ACS, and transient ischemic attack (TIA)/stroke.
Death and targeted vascular revascularization with
percutaneous coronary intervention or coronary
bypass surgery were confirmed by a review of the
medical records. Heart failure was defined as
dyspnea and/or edema that was accompanied by
pulmonary congestion on a chest roentgenogram
and left ventricular dysfunction on an
echocardiogram. ACS was defined as a rise in
cardiac troponin I with ischemic symptoms and/or
characteristic electrocardiographic changes.
TIA/stroke was defined as the presence of a new
neurological deficit verified by either magnetic
resonance imaging or computed tomography.

Data analysis: Statistical analyses were performed
using SPSS version 17.0. Discrete variables were
compared with the chi-square test or Fisher Exact
test.

Results
Comparison of CAD traditional risk factors: The
mean age of the 50 premenopausal cases was 46.70
± 4.40 years, while the mean age of the 150
postmenopausal subjects was 67.62 ± 9.86 years.
The differences in traditional risk factors between
the two groups are summarized in Figure-1.

Figure 1: Comparison of risk factors between
premenopausal and post-menopausal groups

Compared with the postmenopausal group, the
prevalences of hypertension (46% versus 82%, χ2

= 19.48, P < 0.001) and hyperlipidemia (4% versus
36%, χ2 = 18.86, P < 0.001) were significantly
lower. Furthermore, fewer premenopausal patients
suffered from type 2 diabetes (10% versus 36%, χ2

= 11.48, P = 0.001).

Yet, there were more premenopausal patients with a
positive family history of premature CAD (42%
versus 26%, χ2 = 4.77, P = 0.03). There were no
significant differences in smoking and obesity.

Symptom presentation and clinical diagnosis:
Eight cases (16%) had typical angina before the
onset in premenopausal CAD women, while the
percentage was much higher in postmenopausal
patients (82%) (χ2 = 90.35, P< 0.001).

Based on the clinical manifestation, CAD was
divided into stable angina and acute coronary
syndrome, the latter including unstable angina (UA),
acute ST-segment elevation myocardial infarction
(STEMI), and acute non-ST-segment elevation
myocardial infarction (Non-STEMI). Table-1 shows
the main onset of disease in premenopausal women
was ACS, which was significantly more frequent
than in the post-menopausal group (80% versus
20%, χ2 = 19.87, P < 0.001).

Comparison of clinical parameters: Comparison
of the clinical and biochemical markers between the
premenopausal and postmenopausal women
revealed that the systolic pressure (140.48 ± 20.54
mmHg versus 126.73 ± 18.25 mmHg, t =4.51, P <
0.001) and diastolic pressure (78.96 ± 9.72 mmHg
versus 72.28± 11.35 mmHg, t = 4.33 mmHg, P <
0.001), fasting blood glucose (6.78 ± 2.34 mmol/L
versus 6.01 ± 2.48 mmol/L, t = 2.13, P = 0.003),
total cholesterol (5.43 ± 1.24 mmol/L versus 4.97 ±
1.92 mmol/L, t = 2.11, P= 0.04) and low-density
lipoprotein cholesterol (3.27 ± 1.08 mmol/L versus
2.90 ± 1.25 mmol/L, t = 2.16, P = 0.03) of
postmenopausal patients were higher than those of
the premenopausal women.

There were no differences in other blood lipids
markers, BMI, blood coagulation markers, or hsCRP.

Disease recurrence and influence factors: Four
patients dropped out of the study because they had
changed their phone numbers or addresses for
communication and did not return after discharge
from the hospital.
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A total of 96 cases of recurrence of major adverse
cardiovascular events occurred: 6 cases of death,
66 cases of acute coronary syndrome, 4 cases of
TIA/ stroke, 10 cases of targeted vessel
revascularization and 18 cases of heart failure.

There were 15 patients in the premenopausal group
and 81 in the postmenopausal group (20% versus
50%, χ2 = 11.52, P=0.001).

The cumulative recurrence rate was 1.76 times
higher in postmenopausal patients than in
premenopausal patients (15.94 per person-month
versus 9.07 per person-month).

Table 1: Comparison of clinical diagnosis between
premenopausal and postmenopausal groups
(n=200)

Acute coronary

syndrome (n %)

Stable

angina(n %)

X2 p-

value

Premenopausal

group

40 (80.00%) 10(20.00%) 19.8

7

<0.001

**

Postmenopausal

group

71 (47.33%) 79 (52.77%)

Table 2: Comparison of clinical measurements and
biochemical variables (n=200)

Premenopausal group

(n=50)

Postmenopausal

group (150)

p-

value

BMI (kg/m)2 26.92±5.15 25.87±3.64 0.09

Blood pressure

(mmHg)

Systolic pressure 126.73±18.25 140.48±20.54 <0.001

**

Diastolic pressure 72.28±11.35 78.96±9.72 <0.001

**

Blood lipids

TC (mmol/L) 4.97±1.92 5.43±1.24 0.04*

TG (mmol/L) 1.96±1.50 2.05±1.200.29 0.64

HDL-C (mmol/L) 1.28±0.41 1.27±1.08 0.84

LDL-C (mmol/L) 2.90±1.25 3.27±0.26 0.03*

apoAl (g/L) 1.48±1.006 1.35±0.26 0.13

Apo (g/L) 0.88±0.24 1.00±0.62 0.16

LPA (mg/L) 210.10±153.15 231.42±188.55 0.44

FBG (mmol/L) 6.01±2.48 6.78±2.34 0.03*

haCRP (mg/L) 3.46±4.11 3.47±3.29 0.20

Blood coagulation

PT 12.93±2.95 13.43±1.94 0.14

APTT 29.28±10.75 26.84±17.15 0.31

INR 1.02±0.23 0.98±0.17 0.15

Table 3: Coronary angiographic features of
premenopausal and postmenopausal and
postmenopausal cad women (n=200)

Lesion location Number of

stenotic vessels

Gensini

scoreLM LAD LCX RCA

Premenopausa

l group

0(0.00

%)

35(70

%)

8(16

%)

7(14

%)

1.28±0.50 12.48±7.

23

Premenopausa

l group

2(1.33

%)

61(40.

6%)

45(30

%)

42(28

%)

2.43±0.89 46.49±26

.97

P <0.001** <0.001** <0.001**

Characteristics of coronary lesions: The number
of stenotic vessels was significantly less in the
premenopausal group compared with
postmenopausal cases (1.28± 0.50 versus 2.43±
0.89, p<0.001). In the premenopausal group, the
left anterior descending branch was the stenosis
vessel most often involved (70%), followed by the
left circumflex (16%) and right coronary artery
(14%). However, there was more left circumflex
stenosis (30%) and right coronary artery (28%)
stenosis in the postmenopausal group. The location
of the vessel stenosis was significantly different
between the two groups (Fisher’s exact test, P <
0.001).

Gensini’s degree integral was applied to identify the
severity of coronary narrowing. The Gensini scores
of premenopausal patients were significantly lower
than those of postmenopausal patients (10.48 ±
7.23 versus 56.49 ± 26.97, P < 0.001).

Table 4: Multivariate Cox regression of risk factors
of recurrence (n=200)

Premenopausal

patients

Postmenopausal

patients

HR 95.0%CI P HR 95.0%CI P

Age 1.02 0.87-1.21 0.80 1.04 0.98-1.03 0.74

Clinical diagnosis 2.54 1.21-4.85 0.02* 1.93 1.59-3.46 0.03*

Hypertension 1.66 0.97-6.97 0.07 1.28 0.60-5.68 0.06

Hypertension 2.19 0.09-56.42 0.64 1.39 0.89-2.17 0.15

Diabetes mellitus 4.10 2.37-51.24 0.004* 1.03 0.66-1.62 0.89

Smoking 5.99 0.70-51.24 0.10 1.18 0.65-2.13 0.57

Obesity 1.38 0.88-2.15 0.16 1.24 0.69-2.23 0.47

Number of stenosis

vessels

0.84 0.15-4.69 0.84 0.87 0.62-1.21 0.401

Gensini scire 1.01 0.92-1.11 0.88 1.20 1.11-1.45 0.02*

Cox regression analysis was conducted to
investigate the factors influencing recurrence (Table
4).
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Age, clinical diagnosis, risk factors of CAD, number
of stenotic vessels, and Gensini scores were
independent variables. Clinical diagnosis (HR =
2.54, 95%CI: 1.21-4.85, P = 0.02) and type 2
diabetes (Hazard ratio (HR) = 4.10, 95%CI: 2.37-
8.83, P = 0.004) were two factors that influenced
recurrence in premenopausal sub-jects, while
clinical diagnosis (HR = 1.93, 95%CI: 1.59-3.46, P
= 0.03) and Gensini score (HR = 1.20, 95%CI:
1.11-1.45, P= 0.02) were factors in postmenopausal
patients.

Figure 2: Kaplan-Meier analysis of non-recurrence
in the 2 study groups indicates the cumulative rate
of non-recurrence at different followups.

Discussion
CAD in women continues to be a major public health
problem that represents a leading cause of death
and disability. Women have varied presentations of
coronary artery disease. In premenopausal women
undergoing coronary angiography for suspected
myocardial ischemia, disruption of the ovulatory
cycle characterized by hypoestrogenemia seems to
be associated with CAD. Recognition of prodromal
symptoms was reported to be critical for preemptive
coronary heart disease screening and effective
diagnosis and treatment. It was important to
recognize the symptoms which are associated with
acute subsequent cardiac events. However,
symptoms among younger women were atypical,
and patients with silent myocardial ischemia usually
had more extensive and severe disease. A previous
study also indicated that young women were more
likely to have CAD without chest pain [11]. Another
study in a Canadian cohort of patients whose age
was under 55 years with acute coronary syndrome
supported this pattern [12].

Our study showed that 48% of postmenopausal
cases were identified as ACS, compared to 80% of
premenopausal patients identified as ACS.
Premenopausal women had a rapid onset and no
typical angina, but myocardial infarction typically
occurred. Autopsy research has demonstrated that
coronary artery lesions in young women contain less
calcium and dense fibrous tissue than those of men
and older women. Coronary atherosclerotic plaque
of young patients was comprised mainly of fatty
deposits, which were extremely easy to rupture and
caused acute coronary thrombosis that led to acute
cardiovascular disease.

Coronary angiography of the premenopausal
patients showed the coronary artery stenosis was
limited to a single vessel, and the left anterior
descending artery was the most frequently affected
vessel, while the involvement of the left circumflex
and right coronary artery was significantly less. It
reported that left anterior descending branch
stenosis and Q-wave myocardial infarction were
common in young women. Another recent study
found that left anterior descending branch stenosis
was more common in young people; 63.9% of
patients in the ≤ 35 years old age group, 41.7% in
the 35 to 55 age group, and 33.7% in the older
than 55 age group exhibited atherosclerosis in the
left anterior descending artery (p<0.01) [13].

At present, there is no authoritative statement
about why LAD disease occurs more often in the
premenopausal group. Taking the anatomical
structure of the left anterior descending artery into
account, it was most likely because pre-menopausal
women are more active, and the left ventricle needs
to consume more oxygen and nutrients. The left
anterior descending artery is more easily involved
as it is the main blood supply artery of the left
ventricle, and it supports large areas of the
ventricle. In addition, the Gensini scores of
premenopausal patients were much lower, which
meant the lesions were confined mostly to single or
double blood vessels. A previous study reported
age-related differences in percent luminal stenosis
at the site of thrombus and the extent of coronary
disease [14].

There were relatively few narrowed segments of
coronary arteries in younger women compared with
women over 50 years of age. This was probably
because young women were more likely to have
inflammation, coronary spasm, plaque erosion, or
rupture.
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The clinical manifestations of postmenopausal
patients were more complex, and collateral
circulation was easily formed as they had a longer
disease duration and long-term progress of the
disease course. Our study results suggest that
angiography in premenopausal women might
underestimate the severity of the disease in
younger women.

These findings emphasize that premenopausal
women and postmenopausal women who experience
CAD may represent a heterogeneous group.
Cardiovascular risk factors were highly valuable
predictors of the presence and severity of CAD. The
prevalence of hypertension, hyperlipidemia, and
type 2 diabetes was significantly lower in the
premenopausal group. In menopause, women have
significant effects on lipid metabolism, which is
mainly manifested by an increase in LDL-C and a
decrease in HDL-C. However, there was no
difference in other blood lipid markers, except for
total cholesterol and LDL. This suggested that
abnormal metabolism occurred early on in
premature menopause CAD women.

In other words, it appeared to lessen the cardio-
protective effect associated with age. Smoking was
reported as the most prevalent risk factor which
caused endothelial dysfunction, spontaneous
platelet aggregation, coronary spasm, and adverse
hemostatic effects. However, due to the low
smoking rate among Chinese women [15], smoking
was a less significant risk factor in this study.

Among all the 6 main risk factors, only the
proportion of the family history of the
premenopausal women was significantly higher,
which suggests that females with a positive family
history of premature CAD should be more concerned
with the occurrence of CAD before menopause. The
cumulative recurrence rate was higher in
postmenopausal patients, which was partly
attributable to their older age and partly because
their coronary lesions were much more complex,
even though the onset of the disease was faster and
more urgent in premenopausal patients.

The premenopausal group had a lower recurrence
rate within a relatively short period. In our study,
the influencing factors for each group were not
identical. However, the initial clinical diagnosis
before follow-up was the influencing factor in both
groups.

The risk of recurrence of cardiovascular events
remains high after acute coronary syndrome. The
description of other symptoms in the absence of
typical angina pectoris was not identified, and we
did not analyze it in our study. Secondly, the sample
size was not large. It was because the incidence of
CAD in pre-menopausal women was not particularly
high, and all enrolled subjects underwent coronary
angiography to compare the coronary artery lesions.

Conclusion
Our study clarified the differences between
postmenopausal and premenopausal women
concerning risk factors, clinical symptoms,
cardiovascular features, and recurrence rate, and
provided a reference for further study on the
mechanism and prognosis in postmenopausal or
premenopausal CAD patients.
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