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CV Mortality Trend 

http://www.womensheart.org/ 



ACS Mortality  

National Heart, Lung and Blood Institute 

Death rates for ACS after the age of 65 are higher in women 

than in men in USA. 



Gender Differences 

Moollmann et al. Eur Heart J 2011;32:3070-3072. 

Difficulties in detection of acute coronary syndromes 



Gender Differences 

SH Kang et al. Am J Cardiol 2012;109:787-793. 



Gender Differences 

Park JS et al. Clin Cardiol 2010;33:E1-E6. 



IHD: What’s Different for Women 

Bedinghus et al. Am Fam Physician 2001;63:1393-1400. 

 Presentation at a later age 

 Atypical presentation 

 Increased risk after menopause 

 High HDL, protective effect 

 Higher mortality from AMI 

 More long-term disability 

 Have more comorbidity 

 Fewer women received PCI or CABG 

 Fewer women received cardiac rehabilitation 

 Fewer women received medical therapy 



Traditional Risk Factors 



Diabetes Mellitus  

Huxley R et al. BMJ 2006;332:73-78. 

The relative risk for fatal coronary heart disease associated 

with diabete mellitus is 50% higher in women than it is in 

men. 



Diabetes Mellitus  

Huxley R et al. BMJ 2006;332:73-78. 

Women with diabetes have more cardiovascular risk factors 

than those without diabetes, as compared to men. 



Smoking 

Grundtvig M et al. Eur J Cardiovasc Prev Rehabil 2009;16:174-179. 

First AMI occurred significantly more prematurely in women 

than in men smokers. 



Hypertension 

Burt VL et al. Hypertens 1995;25:305-313. 

Years after menopause are associated with a continued rise 

in SBP, reaching that of age-matched men. 



Dyslipidemia 

Kannel WB et al. Ann Intern Med 1971;74:1-12. 

Low HDL-C and high LDL-C implicate a higher coronary risk in 

women than in men. 



New Risk Factors in Women 

Rollinin F et al. Maturitas 2009;62:243-247. 

Inflammatory markers (CRP, IL-6) 

Endothelial function 

Retinal artery narrowing 

Coronary artery calcification 

Anemia 

Metabolic syndrome 



Metabolic Syndrome 

HL Kim and MA Kim et al. Submitted (Data from KoROSE registry) 



Metabolic Syndrome 

HL Kim and MA Kim et al. Submitted (Data from KoROSE registry) 



Women-Specific Risk Factors 

(Reproductive Factors) 



Role of Estrogen 

Bairey Merz CN et al. J Am Coll Cardiol 2003;41:413-419. 

Premenopausal women with angiographic CAD had 

significantly lower estrogen and FSH than women without 

angiographic CAD. 



Role of Estrogen 

Ossewaarde ME et al. Epidemiology 2005;16:556-562. 

Later menopause increases life expectancy. 



Reproductive Ages 

Number of MI is negatively associated with life time 

exposure to endogenous estrogen. 

Saltiki K et al. Maturitas 2006;55:51-57. 



Hormone Replacement Therapy 

HRT is not recommended in women age > 35 years with CV 

risk factors including hypertension, smoking, diabetes, 

nephropathy and other vascular disease. 

Kaunitz AM et al. N Eng J Med 2008;358:1262-1270. 

Manson JE et al. N Engl J Med 2003;349:523-534. 



Shufelt CL and Bairey Merz CN . J Am Coll Cardiol 2009;53:221-231. 



Poly Cystic Ovary Syndrome 

Norman RJ et al. Lancet 2007;370:685-97. 

Definition 

Chronic anovulation 

Hyperandrogenism 

Polycystic ovaries 

Highly prevalent: 1/15 women 

Associated with  

Diabetes mellitus 

Hypertension 

Dyslipidemia 

Metabolic syndrome    



Poly Cystic Ovary Syndrome 

Lo JC et al. J Clin Endocrinol Metab 2006;91:1357-63. 



Cardiovascular Changes During Pregnancy 

Liu LX & Arany Z. Cardiovasc Res 2014;101:545-553. 



Pregnancy Associated CV Risk  

Maternal placental syndrome 
Preeclampsia 

Eclampsia 

Placental abruption 

Increased HTN, DM, dyslip. incidence 

RAAS activation 

Insulin resistance 

Endothelial dysfunction 

Peripartum cardiomyopathy 

Pregnancy resets ovarian function 



Whether reproductive factors are associated with ischemic 

heart disease is still debated. 



Depression 

Patients in the depressed group exhibited a significantly higher prevalence of 

significant CAD and coronary vasospasm than non-depressed patients. 

Cho KI et al. Physiol Behav 2015;143:45-50. 



http://www.womensheart.or.kr/ 

The KoRean wOmen'S chest pain rEgistry (KoROSE) 
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Study Methods 
Between 2/18/2011~8/1/2013 

29 cardiac centers were particiapted. 

Chest pain in Korean Women’s registry  

687 women with chest discomfort undergoing 

evaluation for CAD and referred for CAG 

Obstructive CAD: ≥ 50% luminal stenosis of 

one or more epicardial coronary artery. 

Information on women-specific risk factors was 

obtained using a standardized questionnaire. 

Multiple logistic regression analysis 



Prevalence of Obstructive CAD 

Obstructive 

Non-obstructive 



Baseline Characteristics 



Reproductive Characteristics 



Independent Predictors 
Multiple logistic regression analyses   



Menarcheal Age 
P for trend = 0.020 

n=40 

n=146 

n=123 
n=96 



Number of Pregnancy 
P for trend < 0.001 

n=14 n=26 n=128 n=108 n=76 
n=123 



Summary 
Risk factors for obstructive CAD in women are 

similar to those of men in respect of traditional 

risk factors such as old age, diabetes mellitus 

and low HDL cholesterol level.  

Later age at menarche and number of 

pregnancy are identified as a women-specific 

risk factor suggesting the important role of 

hormonal status on the development of CAD. 



Conclusions 
IHD is the leading cause of death in women, but is 

still under-recognised and undertreated. 

There are marked gender differences in the impact 

of traditional risk factors for IHD.  

Reproductive factors are not yet clarified as a risk 

factor of IHD, and further researchs are needed. 

A greater awareness of this differences are 

necessary to miprove therapeutic strategy and 

ouctomes in women. 

 




