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Introduction 
Coronary artery disease has traditionally been 
considered a disease of men, but what has been the 
odyssey for women in the century since its initial 
description by Herrick in 1912? Despite stunning 
improvements in cardiovascular mortality for women 
in the past 2 decades, CAD remains understudied, 
underdiagnosed, and undertreated in women. The 
worldwide INTERHEART Study, 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 

menopause1. Despite this delay in onset, mortality is 
increasing more rapidly amongst women than men. 
Cardiovascular disease (CVD) is the leading cause 
of mortality for women in the India and globally2. It 
accounts for 1 out of 3 women death regardless of the 
race or ethnicity3. From 1960 to 1995, the prevalence 
of CAD in adults increased from 3% to 10% in urban 
Indians and from 2% to 4% in rural Indians with 
women having rates similar to men4. Women’s health 
involves 2 aspects: sex differences resulting from 
biological factors and gender differences affected by 
broader social, environmental, and community factors5. 
Although the emphasis on sex-specific CVD research 
for the past two decades has led to an improved 
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Abstract
Background: Cardiovascular disease (CVD) is the leading cause of mortality in Indian women. Acute coronary 
syndromes (ACS), including unstable angina (UA), non–ST-segment elevation myocardial infarction (NSTEMI), 
and ST-segment elevation myocardial infarction (STEMI), represent a large portion of the clinical presentation 
of coronary artery disease (CAD) in Indians. Despite the importance of CAD for women, there is persistent 
perception that CAD is a man’s disease. We have been interested in coronary artery disease in women and 
thereafter we observed interesting data about STEMI in women, particularly highlighting the incidence, risk 
factors, interventional procedure with immediate and long term outcome.

Methods: We studied clinical and angiographic profiles of 100 women admitted with STEMI who underwent 
coronary angiography and angioplasty over a period of 5 years at Nanavati Hospital, Mumbai, India. The 
objectives were to examine the distribution of risk factor and coronary angiographic patterns of CAD in women 
presenting with STEMI. 

Results: It was observed that myocardial infarction is most commonly involving women between the age 50 to 80 
years. Diabetes mellitus and Hypertension were found to be most common risk factors involved in development of 
myocardial infarction in obese females. Most common presentation of STEMI was inferior wall MI. Most common 
coronary angiography finding was multi vessel disease. 

Conclusion: The clinical presentation of myocardial infarction in women varies from mild chest discomfort to 
severe unstable angina. Primary angioplasty is the gold standard treatment for such patients. Data about gender 
as an independent prognostic factor for death is conflicting. Women usually present at a later age with atypical 
symptoms and have higher rates of comorbidity, which translates to a worse prognosis post-ACS than men. As 
this study is based on experience at single center, various biases may be possible.
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understanding of sex-specific pathophysiology 
for CHD in women and important insights into an 
expanded spectrum of coronary atherosclerosis, 
female research subjects are underrepresented 
when studies are designed, conducted, and analyzed6 
Multiple studies have shown that women with acute 
coronary syndromes (ACS) are less likely to be treated 
with guideline-directed medical therapies, less likely 
to undergo cardiac catheterization, and less likely to 
receive timely reperfusion.7,8

Our study is a single center study based on all women 
presenting with STEMI. We studied clinical and 
angiographic profile of women with STEMI undergoing 
angiography at our center in 5 years. This study 
provides in depth understanding about distribution 
of CAD amongst various age group of women and its 
possible cause. It also compares various risk factors, 
clinical presentation and angiographic picture of 
women undergoing coronary angiography and 
angioplasty for STEMI and their 6 monthly follow-up.

Cad Mortality in Women
In Framingham heart study, the one-year mortality 
following an MI was 44% in women vs. 27% in 
men. The excess in hospital CAD mortality in 
women compared to men almost balances their 
lower prehospital mortality9. Even among women 
who undergo PCI, they experience a higher rate of 
complications and mortality than men10. Women are 
more likely than men to die after a first MI, and for 
survivors, there is higher risk of recurrent MI, heart 
failure or death. Vaccarino et al. found that mortality 
from MI in women < 50 years of age was double that 
of men and excess mortality in women is limited to < 
60 years of age11.

Risk Factors in Women
Women, in comparison with men, tend to have a 
better risk factor profile at younger ages, whereas 
the opposite is true at older ages. Women are about 
10 years older than men at first manifestation of CAD, 
although they have similar plaque burden12. Average 
age of first myocardial infarction has decreased by 
20 years in India. STEMI among Indians is at least 
double that of Americans and several folds higher 
than other Asians13. Among women, a history of an 
MI or sudden death before the age of 55 in a sister 
is more strongly associated with risk of MI than that 
in a brother or parent. Among Indian women, the 
presence of hypertension, diabetes, low levels of high 

density lipoprotein and high levels of total cholesterol, 
triglycerides, low-density  lipoprotein and Lp (a) are 
correlated with CAD and may lead to myocardial 
infarction14. Diabetes is a stronger risk factor for CAD 
in women than in men, with a 3- to 7- fold higher CAD 
incidence and mortality compared to a 2- to 3- fold 
higher risk in men15,16. Obesity is a major risk factor 
for MI in women and increases their risk almost 
3-fold17. Prevalence of most risk factors is lower in 
rural than in urban India with exception of smoking / 
tobacco use (Tobacco Paradox)18. In the INTERHEART 
study, an aggregate exposure to psychosocial risk 
factors, including depression, perceived home, work 
stress, low locus of control, and major life events, 
were significantly associated with MI in women, with 
an adjusted odds ratio of 3.519.

Patterns of Presentation  
Although most patients with AMI present with typical 
chest pain or chest discomfort, women often present 
with atypical chest pain and angina equivalent 
symptoms such as dyspnea, weakness, fatigue, and 
indigestion20. Compared with men, women are more 
likely to have high risk presentations and less likely to 
manifest central chest pain21,22. Pain in the upper back, 
arm, neck, and jaw, as well as unusual fatigue, dyspnea, 
indigestion, nausea/vomiting, palpitations, weakness, 
and a sense of dread, occur more frequently in women 
compared with men23.

Aims and Objectives 
Our study aimed at studying clinical profile of women 
presenting with STEMI at our center. We studied 
various risk factors and their association with 
occurrence of myocardial infarction in 100 Women 
admitted with STEMI over a period of 5 years. Our 
study tried to determine age distribution and possible 
reason for the same. We also compared various 
angiographic patterns amongst women undergoing 
coronary angiography for myocardial infarction.

Study Profile
In this retrospective analysis of 100 women, who 
underwent coronary angiography and angioplasty for 
STEMI during past 5 years at our centre. We studied 
various clinical presentations and the risk factors 
along with the angiographic profile. The decision for 
PCI was made by the operator. The risk factor profile 
was studied in terms of presence of hypertension, 
diabetes mellitus, dyslipidemia, smoking, metabolic 
syndrome, physical inactivity and family history. 
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In our analysis we found that STEMI was most prevalent 
between the age group 50-80 years (Figure 1). Out of 
100 females, 52% were post-menopausal, 30 % were 
pre-menopausal and 18% were post hysterectomy. 
Total 42% females were vegetarian in our study 
population, whereas 58% was having mixed diet. Out 
of females consuming mixed diet, 36% eats red meat 
and rest 64% did not. The risk factor profile revealed 
association of Diabetes mellitus (70%), Hypertension 
(65%) and obesity (57%), followed in turn by family 
history (54%) and dyslipidemia (48%) (Figure 2). 
Active smoking was present only in 4% patients. The 
family history of Coronary artery disease (in 1st degree 
relatives) was found to be present in 44% of women. 
ECHO was suggestive mainly of poor LV function (86 
patients) with regional wall motion abnormalities 
in almost all of them. Most common presentation of 
STEMI was inferior wall myocardial infarction (IWMI) 
(42%) followed by anterior wall myocardial infarction 
(AWMI) (30%) (Figure 3). Other rare presentation 
was of anterolateral myocardial infarction (19%) and 
posterior wall myocardial infarction (PWMI) (9%) 
(Figure 3). Analysis of coronary angiographic findings 
showed that women most commonly suffered from 
multi vessel disease (75%) followed by single vessel 
disease (25%) (Figure 4). Single vessel disease is 
rare in women as compared to men. Women usually 
have associated disease of the other arteries. This set 
of patients carried a bad prognosis during or after 
intervention in our group. Out of total 156 lesions, 
61% were Type A, 27% were Type B and 12% were 
Type C. Calcification was found to be associated with 
28 lesions. Left main disease was found in 6 females 
whereas ostial lesion in 34 and bifurcation disease 
was in 22 women. 56 had diffuse lesion involving 
either one or more coronary arteries.

 

Figure 2

Figure 3

Figure 4

Conclusion
Acute myocardial infarction in women continues to 
be a major public health problem that represents a 
leading cause of death and disability. They can have 
a varied presentation ranging from typical chest pain 

Stemi in Women

Figure 1



35 Archives of Cardiology and Cardiovascular Diseases V1 . I1 . 2018

to atypical chest discomfort and angina equivalent 
symptoms such as dyspnea, weakness, unusual 
fatigue etc. Early diagnosis is essential and prompt 
management is effective at reducing mortality and 
improving outcomes post ACS. Women respond just as 
well as men to acute in-hospital treatments and post 
hospital secondary prevention. Age distribution of 
STEMI amongst women showed that elderly women 
are more affected, this can be secondary to post 
menopausal status. To prove estrogen as a protective 
factor for coronary artery disease, wide spread study 
with multiple parameters is recommended. Various 
risk factors have been studied in our study, DM, HTN 
and obesity being the commonest. Women have varied 
presentation angiographically from single vessel 
disease to multi vessel disease in which characteristics 
of coronary lesion also vary. Women are undertreated 
with guideline-based recommendations, leading to 
worse outcomes and increased rate of readmission, 
reinfarction, and deaths in the first year after MI. 
To further compound undertreatment, women’s 
adherence to these evidence-based recommendations 
is suboptimal. There is a need for continued public 
health messages and interventions to target racial and 
ethnic minority women, given the burden of risk factors 
and continued disparity in outcomes. There should be 
increased awareness of women, healthcare providers, 
the public, and policymakers of MI risk and sex-specific 
symptoms and clinical presentation. Evaluate the 
mechanisms by which psychosocial risk factors (eg, 
depression, perceived stress, marital conflict, anxiety, 
poor social support) influence CAD development and 
progression. Offer sexual counseling to all women and 
their partners before hospital discharge after ACS. 
Implement effective psychological treatment to reduce 
barriers and to improve adherence to guideline-based 
recommendations and to improve quality of life. More 
and more females are presenting with AMI at younger 
age, partly due to life style disease as well as strong 
genetic factors. Hypertension and Diabetes are equally 
contributing for the same. Hence, we need to develop 
strategies to increase the inclusion of women of all 
ages in cardiovascular clinical research. 
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