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Background: Coronary artery disease (CAD) has emerged as a major health burden in developing 
countries. Acute coronary syndrome is composed of patients with acute myocardial infarction (MI) 
with ST segment elevation on their presenting electrocardiogram (STEMI) and those with unstable 
angina (UA) and non-ST-segment elevation MI (NSTEMI). Many recent reports concluded that 
women with CAD have a worse prognosis than men and also with regards to invasive interventions 
when compared to men.At any given age the prevalence of CAD is greater in men when compared 
to women. Nonetheless, many recent reports concluded that women with CAD have a worse 
prognosis than men with this disease. We review various observational articles, clinical studies, 
outcomes of ACS in various studies from electronic databases (PUBMED and Cochrane Central 
Register of Controlled Trials) for potentially relevant articles comparing various studies. The aim of 
this review is to study whether there is any significant difference between the clinical profile and 
outcomes in male and female patients with ACS. 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

 
 

 
 

 
 
 

 

 
 
 

 

 
 

 
 

 
 

 
 
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 

 

 
 
 
  

 
 

 

INTRODUCTION 
 

Cardiovascular diseases have emerged as a major health burden 
in developing countries. Significant differences in the 
prevalence of coronary artery disease (CAD) exist with respect 
to gender, age, and ethnicity. It is predicted that the prevalence 
of acute coronary syndrome in India will be more than 50%of 
the worldwide figure. In 2003, the prevalence of CAD in India 
was estimated to be 3–4% in rural areas and 8–10% in urban 
areas (six-fold higher compared with 40 years ago)1. In all the 
post-menopausal women and age matched men, the prevalence 
of CAD is equal. At any given age the prevalence of CAD is 
greater in men when compared to women. Nonetheless, many 
recent reports concluded that women with CAD have a worse 
prognosis than men with this disease2.Acute coronary 
syndrome is composed of patients with acute myocardial 
infarction (MI) with ST segment elevation on their presenting 
electrocardiogram (STEMI) and those with unstable angina 
(UA) and non-ST-segment elevation MI (NSTEMI). STEMI is 
due to the formation of occlusive thrombosis at the site of 

rupture of an atheromatous plaque in a coronary artery and is 
diagnosed by presence of pathological Q waves, a raisedcoved 
ST segment with symmetrical T wave inversion. 
UA is defined as angina pectoris or equivalent ischemic 
discomfort with at least one of the three features- 1)  It occurs 
at rest (or with minimal exertion); usually lasting > 10 min.2) It 
is severe and of new onset ( i.e., within prior 4 to 6 weeks), 
and/or3) occurrence with a crescendo pattern (i.e., distinctly 
more severe, prolonged, or more frequent than previously). 
 

The diagnosis of NSTEMI is established if a patient with 
clinical features of UA develops evidence of myocardial 
necrosis, as reflected in elevated cardiac enzymes. 
UA/NSTEMI is usually associated with severe coronary 
obstruction but not total occlusion of the culprit artery. Those 
patients who have evidence of elevated enzymesand without 
ST segment elevation in ECG are diagnosed as NSTEMI4. In 
this, we try to determine the clinical profile and severityof ACS 
in women compared with men by looking at various articles 
and studies from various journals and websites. 
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METHODS 
 

In this article, we review various observational articles, clinical 
studies, outcomes of ACS in various studies from electronic 
databases (PUBMED and Cochrane Central Register of 
Controlled Trials) for potentially relevant articles comparing 
various studies. Keywords used for search included: ACS- 
Acute coronary syndrome, CAD- Coronary Artery Disease. 
 

UA- Unstable angina. NSTEMI- Non ST segment elevation 
Myocardial Infarction. STEMI- ST segment elevation 
Myocardial Infarction. CABG- Coronary Artery Bypass Graft. 
 

EPIDEMIOLOGY  
 

VeenaNanjappa et al5 in Karnataka in 2015 studied 133 
successive cases of women presenting with ACS, who met the 
inclusion criteria, between 2012 and 2014. Cases were grouped 
into ST elevation myocardial infarction (STEMI), non ST 
elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). They have concluded Diabetes was present in 
58.3% in NSTEMI, 65.1% in STEMI, and 57.1% in UA group. 
Hypertension was found in 75% of NSTEMI, 60.2% of 
STEMI, and 71.4% of UA group. Severe MR was found in 
11.1% of NSTEMI and 3.6% of STEMI patients. 8.3% of 
NSTEMI and 15.7% of STEMI patients presented in Killips 
class IV. Single vessel disease was most commonly found 
across the spectrum of ACS. 68.7% patients in STEMI group 
underwent primary angioplasty.5.6% of NSTEMI and 7.2% in 
STEMI group had contrast-induced nephropathy (CIN). All 
deaths were noted in STEMI group with eight in-hospital 
deaths and three during 30-day follow up5. 
 

Coronary Artery DiseaseWomen Versus MenIncidence Of 
Coronary Artery Disease CAD in the entire lifetime is more 
common as a cause of mortality in women than men6. Analysis 
have indicated worse prognosis and increased death in women. 
The excess CAD death is attributed to the greater age of 
women, which is an extremely powerful risk factor in its own 
right. The delay in onset in women compared to men is 
presumably due to pre-menopausal exposure to endogenous 
ovarian estrogen7.In females, CAD is increased around the time 
of menopause when the estrogen in plasma begins to decline. It 
is observed in studies that atheromatous fatty streak and 
atheromatous plaque exist both in men and in women. The 
extent of fatty streak in both men and women is a function of 
plasma level of LDL cholesterol and in women, VLDL 
cholesterol, which is closely related to the triglyceride level. 
The lesions in femaleare more lipid filled, rich in macrophage 
and less densely fibrous7. Thus the lesion will be at times more 
unstable. 
 

Black women are more susceptible than whites for acute MI. 
This prediction is borne out by national mortality data where 
black women have consistently had a 50% - 75% greater risk 
for death from diseases of heart8. The reasons for this greater 
risk are unclear but could relate to the particular mix of CAD 
risk factors.  
 

The social difference is greater in women compared to men; 
women with poor socioeconomic status have nearly four times 
the standardized mortality ratio of richer women. The tendency 
to overlook CAD in women is because of its lesser frequency 
in young and middle age and compounded by less classical 

presentations. More frequently CAD presents as angina in 
women and MI in men. In the Framingham study, the annual 
incidence of angina pectoris in women exceeds that of MI by 
ratio more than 2:1 in age 45 to 54 and 55 to 64, whereas in 
male MI incidence exceeds angina in all ages9,10. This gives the 
clinical impression that angina pectoris is an earlier and most 
common presentation in women.  
 

Recognition of chest pain of cardio vascular etiology in women 
is difficult to diagnose because:a) Atypical, non-cardiac chest 
pains are more common in women compared to men b) True 
angina may not be typical.  
 

Because of atypical symptoms misdiagnosis is common. The 
reason for lack of classic angina symptom in spite of having 
validated myocardial ischemia is unknown. The greater 
incidence of silent MI in womenmay be related to atypicality of 
chest pain presentation6. 
 

Exercise tolerance test is to clarify atypical chest pain is not as 
useful in females as in males because of the susceptibility for 
false positive results6. Decision to perform exercise test is 
decided by the number of risk factors in the patient. The more 
the risk factors, the more likely the test will be a true positive.  
 

There is a possibility for a female patient having chest pain and 
positive exercise test and negative angiogram with normal 
lumen to have vaso-spastic disorder. 
 

Risk Factors  
 

Risk factor reduction is the primary clinical approach to 
prevent coronary artery disease (CAD) morbidity and 
mortality. The concept of risk factor identification and 
modification is based on the fact that exposure to certain host 
and environmental factors increases the statistical risk for 
developing a disease and that alteration of these conditions 
reduces the risk. Thus identifying risk factors may possibly 
retard the formation and growth of an atherosclerotic plaque.  
 

The Framingham studywas first of its kind to describe the 
primary and secondary risk factors like hypertension, diabetes 
mellitus, hypercholesterolemia, cigarette smoking, obesity, 
race, family history of coronary artery disease, physical 
inactivity and personality type9. Anderson et. al. concluded that 
the relative effects of serum cholesterol, hypertension and 
smoking were equal in both sexes11. 
 

Women have the same risk factors like men. Although age, 
menopause, diabetes mellitus, low HDL cholesterol, and the 
use of oral contraceptives, may play an additional role in the 
development of coronary artery disease.  
 

The Risk Factors for CAD are Divided into 
 

Modifiable Risk Factors  
 

Major  
 

1. Cigarette smoking. 
2. Hypertension. 
3. Diabetes mellitus.  
4. Hyperlipidaemia. 
5. Obesity 
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Minor Risk Factors  
 

A) Oral contraceptives. B) Physical activity. C) Personality.D) 
Socioeconomic status (SES) and psychosocial factors. E) 
Others–Alcoholism, Hyperuricemia, Hyperhomocystinemia, 
Excessive Coffee consumption, Deficiency of trace elements, 
Low circulating levels of antioxidants etc. 
 

Non Modifiable Risk Factors 
 

1. Age.  
2. Race.  
3. Family history.  
4. Gender  

 

Major Modifiable Risk Factors 
 

Cigarette Smoking: Smoking is a well-documented risk factor 
for coronary artery diseases. Women, who smoke, are 3.6 times 
more likely to have a myocardial infarction than non-smokers. 
The incidence of sudden death is higher in smokers than in 
non-smokers. Cessation of smoking in high-risk individuals is 
followed by reduction in risk of coronary artery disease11. It 
may take 2-3 years for the risk to equal non-smokers, after 
cessation of smoking13.  
 

Cardiovascular mortality increased by 18% in men and 31% in 
women for identical smoking consumption14. Smoking has a 
synergistic effect on coronary artery disease mortality in 
individuals with other risk factors13. Passive smoking may also 
increase risk for CAD. Subjects who live with current or 
former smokers were prone to CAD by 9.6% in men and 6.1% 
in women.  
 

Hypertension  
 

Numbers of studies have conclusively proved the role of 
hypertension in the development of coronary artery diseases. 
The risk of development of CAD is continuous and graded. 
According to data from Framingham study11, hypertension is 
associated with two fold increases in risk for CAD. The same 
study also interpreted that the proportion of MI is not only 
twice that of normotensives but the incidence of infarction that 
go unrecognized significantly increases with the severity of 
hypertension and is twice as that of normotensives15. 
 

Diabetes Mellitus  
 

Women are particularly vulnerable to the cardiovascular 
sequelae of diabetes16.Among patients evaluated for 
symptomatic coronary artery disease women are more likely 
than men to have  diabetes mellitus. Atherosclerosis occurs 
earlier in diabetics17. Thus, diabetic women tend to have an 
excess of the major risk factors, predisposing them to CAD. 
These are often present even before diabetes mellitus 
manifests. All these atherogenic traits are further aggravated 
when diabetes is overtly manifested18.  
 

Diabetes increases the risk by 3 fold in women. Women with 
diabetes do not share the relative gender mediated pre- 
menopausal protection against CAD17.  
 

In Framingham study, diabetic women had three-fold higher 
risk for recurrent MI and two-fold higher risk for fatal re-
infarction than non-diabetic women11. TIMI data reveals, that 
diabetic women treated with thrombolysis had twice in hospital 
mortality compared to diabetic men and 4 times the mortality 

of non-diabetic men. Diabetes increases the risk of heart failure 
by 8 fold in women as compared to 4 fold in men. Diabetes 
eliminates the protective effects of estrogens and removes the 
normal sex difference in the prevalence of CAD18.  
 
Blood Lipids  
 

Total cholesterol (TC), High-density lipoprotein (HDL) and 
triglyceride levels predict CAD independently in men and 
women. However, the inverse relationship between HDL and 
CAD risk is stronger in women. Women tend to have lower 
serum cholesterol levels until 50 years and then they start to 
exceed men’s level.  
 

According to Framingham study11, the ratio of TC (Total 
cholesterol) to HDL cholesterol rises steadily with age from 3.4 
at age 25-34 years to 4.7 at the age of 75-89 years. The net 
result is an increase in TC to HDL ratio as the age advances. 
However, virtually at all ages HDL values in women are 10 
mg/dl higher than those in men. These changes may explain the 
rarity of CAD in young women and the gradualequalization of 
risk with advancing age. All atherogenic lipids rise with age till 
about 60 years and then decline11,16. 
 

Generalized Obesity: Obesity is associated with increased risk 
of hypertension, diabetes, dyslipidemia and CAD. Body Mass 
Index (BMI), which is defined as the weight in kilograms 

divided by height in square metres (kg/m
2

) is now accepted as 
the single best measure of obesity19.In the 16-year data from 
the Nurses' Health Study (NHS), CAD mortality was 4-fold 
lower in lean (BMI <21) than in obese women20. For Asians, 
the optimum BMI is <23, whereas >23 is considered 
overweight and >25 obese20. Thus the BMI cut-off points for 
overweight are two units and obesity 5 units lower in Asians 
than in Whites. 
 

Minor Risk Factors 
 

Oral Contraceptives (ocp’s) 
 

Oral contraceptive predisposes women to CAD at a much 
younger age. Patients on OCP’s have been found to accelerate 
blood clotting and decreased blood concentration of some 
clotting factors13. 
 

Mann et. al was the first one to demonstrate the increased risk 
of MI with OCP’s. The relative risk of MI was 4-5 times more 
when compared to non-user. Smoking along with OCP has 
increased the risk of CAD especially after 35 years. It thus has 
a synergistic effect leading to early menopause. Use of OCP’s 
and smoking in pre-menopausal women, increase the incidence 
of MI 7-39 times more than non-smoking and non-pill users21. 
 

Physical Activity 
 

The Framingham study shows sedentary people had about 3 
times more risk of developing CAD than a physically active 
person. Postulated mechanisms for favorable effects of physical 
activity include: 1) Exercise induced increase in HDL and 
Lipoprotein lipase levels. 2) Increase in myocardial oxygen 
demand for any sub maximal task. 3) Decrease in platelet 
adhesiveness and increased fibrinolytic activity. 4) Improves 
myocardial perfusion. Thus, exercise can be recommended as a 
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strong adjuvant to dietary modification in prevention and 
treatment of obesity13,33. 
 
Personality 
 

Type A personality is associated with higher risk of CAD in 
women34. Depression is associated an increased risk of fatal 
CAD in women.  
Socioeconomic Status (Ses) and Psychosocial Factors 
 

CAD has now become a disease affecting all socioeconomic 
status people in developing countries. Women with less than a 
high school education have a 30%-50% higher CAD mortality 
than those with higher education. Depression, low social 
support and low education level are associated with CAD, after 
controlling for adverse health behaviors. Indians with low 
literacy have a higher prevalence of CAD and risk factors such 
as smoking and hypertension. However, differences in SES 
failed to explain the excess burden of CAD among Indians in 
the UK. Despite having a lower level of TC, Indians had a three 
to four fold higher odds ratio for a high-risk lipid profile, after 
controlling for SES, age and sex22. The impact of psychosocial 
and behavioral factors on CAD in Indian women requires 
further investigation. 
 

Others 
 

Alcohol 
 

In low to moderate quantity, it is protective due to increase in 
HDL and inhibition of platelet aggregation. In large doses, it is 
harmful23. 
 

Diet  
 

Certain dietary practices like high consumption of saturated 
fats, sucrose, animal fats and less of vegetable are associated 
with increased risk of MI. A high fiber diet is recommended. 
 

Non- Modifiable Risk factors  
 

Age: Compared with the age group 34-44, CAD mortality 
among women increases 40- fold by the age of 80, when its 
incidence becomes identical in men and women. Women are 
about 10 years older than men at first manifestation of CAD, 
although they have a similar plaque burden24.Women lose this 
10-year advantage if they smoke, have diabetes, or had a 
premature menopause. The postmenopausal increase in the risk 
of CAD is related to a higher incidence of hypertension, 
diabetes, dyslipidemia and obesity. The steady increase in CAD 
mortality with age is in sharp contrast to that of breast cancer, 
which peaks between the ages of 40 and 50 years and declines 
steadily thereafter.  
 

Asian Indian Ethnicity: The risk of CAD among Indians is 
double that of Americans and several-fold higher than other 
Asians. Indian ethnicity has now been demonstrated to be a risk 
factor by itself24. 
 

Family History: Studies suggest that the familial aggregation 
of coronary artery disease may be influenced by genetic 
characteristics of risk factors and by common environmental 
factors (such as diet, smoking, exercise habits) encountered by 
family members25. The genetics of CAD appears to be a 
complex interaction of – genetics, molecular and cell biology 
and environmental issues. At present, it is estimated that about 
40% of the risk of developing CAD is controlled by genetic 

factors and 60% by environmental factors.Among women, a 
history of MI or sudden death before the age of 55 years in a 
sister is more strongly associated with risk of MI than that in a 
brother or parent. A family history of premature CAD in a 
sister is associated with a 12-fold higher risk versus six fold for 
a brother and three fold for a parent26.Women with a family 
history of premature CAD, especially in a sister, should follow 
a course of action similar to the one recommended for those 
who had survived an MI or had coronary revascularization at a 
young age.  
 

Menopause: CAD is now a major cause of morbidity for both 
men and women. In women, death occurs at a later age than 
men, with CAD developing a decade later. This discrepancy in 
CAD between the sexes has been attributed to hormones and 
menopause.  
 

Cardiovascular Consequences of Menopause27,28 

 

 Hemodynamic changes- A gradual increase in 
peripheral vascular resistance is seen after menopause 
due to lack of estrogen effect on the receptors in the 
muscular layers of arterial wall. There is also a 
decrease in contractility, stroke volume and LV 
function.  

 There is an increase in Endothelin-1 after menopause, 
which is a powerful vasoconstrictor.  

 Estrogen has calcium antagonistic properties. After 
menopause, there is an increased calcium influx, 
leading to increased peripheral vascular resistance. 

 Hemostatic factors like Fibrinogen, PAI-1 and factor 
VII are increased, thereby predisposing atherogenesis. 

 Changes in lipid and carbohydrate metabolism – there 
is an increase in TC, LDL and a decreasein HDL 
levels. 
There is an increase in insulin resistance, thereby 
leading to smooth muscle hyperplasia. This is due to 
hyperinsulinemia.  

 

Framingham study demonstrated menopause doubled the risk 
of CAD. There was prompt loss of resistance to CAD in post-
menopausal women compared to those of the same age who 
were pre-menopausal. The type of menopause whether natural 
or surgical conferred the same risk11.  
 

Hormone replacement therapy (HRT) has gained importance as 
a primary prevention of CAD. (Various studies show that there 
is 15-25% reduction in mortality with HRT and morbidity from 
cardiovascular disease is reduced by 50-85%27,28,29,30. 
 

Siwach SB et al in a study of ACS in 338 young patients, have 
reported that Male: Female ratio is 20:1 and among them 68% 
were diagnosed as anterior wall MI and Smoking was found to 
be the major risk factor (87%) in men and dyslipidemia was 
major risk factor in women. Overall mortality was very less 
when compared with older age group patients35. 
 

Xavier D et al in a study done in Kerala stated that prevalence 
of hypertension and Diabetes Mellitus was higher among 
NSTEMI/UA cases when compared to STEMI cases as 
observed by the CREATE registry investigators. Higher 
proportions of NSTEMI/UA cases in our study, when 
compared to those from CREATE registry,12 received beta 
blockers (77.6% vs. 61.9%), lipid lowering drugs (71.3% vs. 
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53.9%) and ACE inhibitors or angiotensin II blocking agents 
(67.2% vs. 51.2%) whereas the proportion of cases that 
received anticoagulants was less (71.1% vs. 85.5%) and the use 
of antiplatelet agents was similar in both the groups32. 

Table 1 Comparison of risk factors from various studies 
 

RISK 
FACTORS 

Yavagal 
et al39 

Chatterjee 
et al40 

Dave 
et al41 

Stone 
et al42 

Babu 
et al43 

Menopause 30 97.7 84 - - 
Diabetes 
Mellitus 

35 56 44 10 40.8 

Hypertension 30 25 53 54 48 
Family 
History 

15 7 51 30 37.2 

Smoking 10 1.3 - - 18 
Alcohol 18 14 - - - 

Dyslipidemia 20 25 81 51 56.6 
 

M Nazarova et al and Greco et al noted that Antiphospholipid 
antibodies present predominantly in males is also a major risk 
factor for myocardial infarction which indicate the possible 
involvement of autoimmune factor in pathogenesis of 
Myocardial infarction36,37.  
 

Clinical Features 
 

After 75 years, CAD occurred equally in men and women. 
Epicardial coronary artery disease occurred in more than 90% 
of men presenting with typical angina, compared to only 60-
70% in women38 

 

Complications 
 

Table 2 Comparison of complications in male and female 
patients from Hochman et al study 

 

Complications 
Hochman et al44 

( MALE) 
Hochman et al44 
(FEMALE) 

Nil 75 73 
MR 2.4 1.4 
ARI 5.6 10.2 
CHB 0 0 
ICH 0 0 

Ischemic DCMP 0 0 
AF 4.2 0 
VF 1.3 2.9 
VT 4.3 4.2 

 

Mortality 
 

Table 3 Comparison of mortality in male and female patients 
from 3 studies 

 

GENDER 
Hochman et 

al44 % 
Stone et 
al42 % 

Culic et al45 
% 

Female 17.5 9.3 21.4 
Male 12.3 2.3 2.8 
Ratio 1.42:1 3.32:1 1.76:1 

 

CONCLUSION 
 

Atypical presentation of ACS was more common in 
females.ACS is more common in Post-Menopausal 
women.Women with acute coronary syndrome had higher 
complications and higher inhospital mortality compared to 
men.There is a need to create awareness on risk factor control 
and lower threshold to be kept for early intervention of CAD 
among women.A multicenter study with large sample size may 
be needed to design a specific protocol for the management of 
ACS in women. 
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