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Evidence-based guidelines for 
women

• What do the guidelines say about 
2’ prevention?

• Divided into 
– High

– “at-risk”
– optimal risk

Mosca et al. Circulation 2007: Feb 19
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High risk Established coronary heart disease
Cerebrovascular disease
Peripheral arterial disease
Abdominal aortic aneurysm
End-stage or chronic renal disease
Diabetes mellitus
10-year Framingham global risk >20%*

At risk

(� 1 major risk 
factors for 
CVD)

Cigarette smoking
Poor diet
Physical inactivity
Obesity, especially central adiposity
Family history of premature CVD**
Hypertension
Dyslipidemia
Evidence of subclinical vascular disease (eg, coron ary 
calcification)
Metabolic syndrome
Poor exercise capacity on treadmill test and/or abn ormal heart 
rate recovery after stopping exercise

Optimal risk Framingham global risk <10% and a healthy lifestyle

Adapted from: Mosca et al. Circulation
2007: Feb 19; [Epub] 



How are we doing? 



CHD Mortality in Younger Women
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Figure 1.   Rates of death during hospitalization for Myocardial Infarction among w omen and men, according to age.  The interaction betw een sex 
and age w as significant (P<0.001).

Vaccarino  NEJM 1999: 341; 217



Variation In Recovery: Role of Gender on
Outcomes of Young AMI Patients 

•How are outcomes of women different from those of men?

•What are the genetic, demographic, psychosocial, and behavioral 
factors that contribute to premature heart disease in women?

•How do delays in clinical presentation and treatment affect the risk 
and outcomes of women?

•Do women get the same quality of care as men? 



• Gender differences in the application of 
secondary prevention strategies?



Application of long-term therapies

• 2400+ secondary prevention patients 
• Treated from 1997-2004 in a tertiary care 

prevention clinic
• Evaluation of the use of effective 

secondary preventive therapies, by gender
• Independent effect of gender on long-term 

mortality
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Women were…

• Older
• More likely to be hypertensive
• More likely to have a higher baseline CRP
• More likely to have a higher baseline LDL-C
• More likely to have a higher baseline HDL-C
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Women were…

• Less likely to be on baseline antiplatelet 
therapy

• Less likely to be on statin therapy
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• Are there gender differences in the 
response to secondary prevention 
strategies? 

• What risk factors deserve gender-
specific strategies or enhanced 
attention? 



• Dyslipidemia
• Optimization of blood pressure
• Antiplatelet therapy
• Smoking cessation
• Management of diabetes
• Depression
• Cardiac rehabilitation





• LDL cholesterol: Most easily treated 
risk factor…
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Beyond LDL



Elevated Triglycerides Increase 
CHD Risk
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For every increase in serum TG level of 89 
mg/dL, risk of CHD increases 30% in men and 
69% in women 13.14
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Ongoing “Events” Trials of Combined LDL-C 
Lowering and HDL-C Raising
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Hypertension
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Prevalence of high blood pressure in Adults by age and sex Prevalence of high blood pressure in Adults by age and sex 
(NHANES: 2005(NHANES: 2005--2006)2006). . Source: NCHS and NHLBI.Source: NCHS and NHLBI.
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Gender Disparities in BP Control and CVD Care 
in National Sample of Ambulatory Care Visits

• 12 064 patient visits were identified (7786 women)
• In those with Htn, women were less likely to meet BP 

control targets (54.0% versus 58.7%; P<0.02)
• Women aged 65 to 80 years were less likely than men to 

have controlled hypertension (odds ratio: 0.62; 95% CI: 
0.45 to 0.85).

• Women were less likely to receive ASA (OR: 0.43; 95% 
CI: 0.27 to 0.67) and � -blockers (OR: 0.60; 95% CI: 0.36
to 0.99) for 2’ prevention

Keyhani, S. et al. Hypertension 2008;51:1149-1155



Keyhani, S. et al. Hypertension 2008;51:1149-1155

Use of specific classes of antihypertensive 
medications as a function of gender 



SELECTIVE ANTIHYPERTENSIVE 
THERAPY FOR WOMEN

• No evidence to suggest that women respond 
differently to antihypertensive therapy than 
men

• Diuretics may be particularly useful
• Adverse effects are more troublesome

– ACE inhibitor cough 3 times more common
– Dihydropyridine CCB edema more common

• Treatment outcomes are probably similar









Progress in lowering smoking prevalence in 
the U.S. during the past 40 yrs, however…

• From 1996--1999 to 2000--2004, declines in 
smoking-attributed mortality (SAM) rates in men 
occurred in 49 states and DC

• SAM rates declined in women in only 32 states. 
• For women, SAM rates actually climbed in AL, 

AZ, AR, GA, IN, KS, KY, LA, MS, MI, NC, OH, 
OK, SC, SD, TN, TX, and DC. 

MMWR Morb Mortal Wkly Rep 2009; 58:29-33. 



Antiplatelet Rx



Aspirin in women
• 1” prevention

– MI: There has not been the same reduction in MI risk in 
women with aspirin

– Stroke: Benefit has been shown in at-risk women

• Secondary prevention:
– Guidelines for aspirin same for women as for men
– Aspirin resistance more prevalent in women than in men, 

both in CHD and stroke

• 20 studies-2930 participants on aspirin 75-325 
mg/day had 28% rate of aspirin resistance 
– higher prevalence was noted in women (OR 2.08, 

p=0.001).

Krasopoulos G. BMJ 2008;336:195-8.



Clopidogrel resistance or 
“hyporesponsiveness”

• Not yet proven to be clinically relevant
• Some (though not all) studies suggest a 

greater frequency of hyporesponsiveness 
in females

Ivandic et al Clin Chemistry 2006;52:383-8



• Clopidogrel reduced the risk of cardiovascular 
events in both women and men

• The reduction of MI, stroke and death by 
clopidogrel in men were all significant

• Clopidogrel increased the risk of major bleeding by 
43% in women, 21% in men

Berger JS, et al.  Presented AHA 2007;     Abstact Circulation 2007;116 Suppl II;II-483.



"Diabetes is bad news for women."
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Trends in diabetes prevalence in adults age 20+ by SexTrends in diabetes prevalence in adults age 20+ by Sex
(NHANES: 1988(NHANES: 1988--94 and 200594 and 2005--2006).  2006).  Source: NCHS and Source: NCHS and 

NHLBI.NHLBI. NH NH –– nonnon--Hispanic.Hispanic.

5.4

3.4

7.4

3.8

5.4

2.5 2.1

8.0

0

2

4

6

8

10

Physician
diagnosed
1988-94

Undiagnosed
1988-94

Physician
diagnosed
2005-06

Undiagnosed
2005-06

P
er

ce
nt

 o
f 

P
op

u
la

tio
n

Male Female











NHANES data

• Nondiabetic men experienced a 36.4% decline in 
age-adjusted heart disease mortality compared
with a 13.1% decline for diabetic men. 

• Age-adjusted heart disease mortality declined 
27% in nondiabetic women but increased 23% in 
diabetic women. 

• These patterns were also found for all-cause
mortality and ischemic heart disease mortality

Gu K. JAMA. 1999;281:1291-1297



Influence of gender on impact of 
diabetes on mortality after first MI

• 620 diabetic and 3,445 nondiabetic 
patients with 1st MI 1988-92. 

• 1-year mortality
– 44.2% in diabetic men and 32.6% in 

nondiabetic men (HR, 1.38; 1.18-1.61)
– 36.9% in diabetic women and 20.2% in 

nondiabetic women (HR, 1.86; 1.40-2.46);
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• 28-day mortality rate of hospitalized 
patients
– 14.4% in diabetic men and 8.8% in 

nondiabetic men (HR, 1.58; 1.15-2.18) 

– 21.7% in diabetic women and 7.8% in 
nondiabetic women (HR, 2.60; 1.71-3.95);

Influence of gender on impact of 
diabetes on mortality after first MI
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• Out-of-hospital mortality rate was 28.3% in 
diabetic men and 22.4% in nondiabetic 
men (HR, 1.25; 1.03-1.52)

• 10.4% in diabetic women and 11.0% in 
nondiabetic women (HR, 0.95; 0.58-1.54

Influence of gender on impact of 
diabetes on mortality after first MI
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NHANES III: Age-Adjusted Prevalence of
� 3 Risk Factors for the Metabolic Syndrome*

*Criteria based on ATP III; diabetics were included in diagnosis; 

overall unadjusted prevalence 21.8%. Ford ES et al. JAMA. 2002;287:356-359.
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Depression in Women with CVD



PREMIER Study

• A higher prevalence of depressive 
symptoms in women 
– Contributes to their higher rates of 

rehospitalization and angina post MI 
compared with men 

• Results support the recent 
recommendations of improving recognition
of depressive symptoms after MI.

Mallik S Arch Intern Med. 2006 Apr 24;166(8):876-83.





Heart and Soul Study

• 1017 patients with stable CHD (women 24%)
• 341 events/4876 person-years
• CVD event rate

– 6.7% in those without depressive sx
– 10% in those with depressive sx

• 31% increased risk in depressed group (p=0.002)
• The association between depressive symptoms and 

adverse cardiovascular events was largely explained by 
behavioral factors, particularly physical inactivity.

• Physical inactivity/depression: bidirectional relationship

Whooley M. �6�6
������5��������5�,��5��



Scottish Health Survey

• Cigarette smoking, physical activity, alcohol intake, C-
reactive protein, and hypertension were independently 
associated with psychological distress. 

• CVD risk increased in relation to presence of 
psychological distress in age- and sex-adjusted models 
(hazard ratio: 1.54, 95% confidence interval: 1.09 to 
2.18, p = 0.013).

• The association between psychological distress and 
CVD risk is largely explained by behavioral processes. 

• Therefore, treatment of psychological distress that aims 
to reduce CVD risk should primarily focus on health 
behavior change.

J Am Coll Cardiol, 2008; 52:2156-2162



AHA Science Advisory
Published online before print September 29, 2008

• Depression and Coronary Heart Disease: 
Recommendations for Screening, Referral, and 
Treatment: 
– A Science Advisory From the American Heart 

Association Prevention Committee of the Council on 
Cardiovascular Nursing, Council on Clinical 
Cardiology, Council on Epidemiology and Prevention, 
and Interdisciplinary Council on Quality of Care and 
Outcomes Research:

– Endorsed by the American Psychiatric Association



Copyright ©2008 American Heart AssociationLichtman, J. H. et al. Circulation 2008;118:1768-1775

Screening for depression in patients with coronary 
heart disease



Patient Health Questionnaire: 2 
Items

• Over the past 2 weeks, how often have you 
been bothered by any of the following 
problems?
– (1) Little interest or pleasure in doing things.
– (2) Feeling down, depressed, or hopeless. 

• *If the answer is "yes" to either question, then 
refer for more comprehensive clinical 
evaluation by a professional qualified in the 
diagnosis and management of depression or 
screen with PHQ-9. 



Patient Health Questionnaire-9 (PHQ-9) *

Over the past 2 weeks, how often have you been 
bothered by any of the following problems?

(1) Little interest or pleasure in doing things. 
(2) Feeling down, depressed, or hopeless.
(3) Trouble falling asleep, staying asleep, or sleeping too 

much.
(4) Feeling tired or having little energy. 
(5) Poor appetite or overeating. 
(6) Feeling bad about yourself, feeling that you are a 

failure, or feeling that you have let yourself or your 
family down. 



(7)Trouble concentrating on things such as reading the 
newspaper or watching television.

(8)Moving or speaking so slowly that other people could 
have noticed. Or being so fidgety or restless that you 
have been moving around a lot more than usual. 

(9)Thinking that you would be better off dead or that you 
want to hurt yourself in some way. 

*Questions are scored: not at all=0; several days=1; more 
than half the days=2; and nearly every day=3. Add 
together the item scores to get a total score for 
depression severity.

Patient Health Questionnaire-9 (PHQ-9) *

Over the past 2 weeks, how often have you been bothered 
by any of the following problems?  (cont’d)



Cardiac rehabilitation

• Underutilization in men and women
• Might women need different approaches to 

CR?
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Reason
Total (N = 219) n 

(%)
Whites (N = 123) 

n (%)
AA (N = 96) n (%)

No referral 100 (46) 49 (40) 51 (53)

Illness/too sick 39 (18) 23 (19) 16 (17)

Don't 
need/exercise 
alone

23 (11) 17 (14) 6 (6)

Too busy 16 (7) 9 (7) 7 (7)

Transportation 15 (7) 10 (8) 5 (5)

Cost 13 (6) 10 (8) 3 (3)

Barriers to Enrollment in Phase 2 CR
Among Women Who Did Not Enroll

J Gen Intern Med. 2004 July; 19(7): 747–753. 



Characteristic
Odds Ratio for Referral 

(95% CI)
Odds Ratio for 

Enrollment (95% CI)

Income <$20,000 0.34 (0.15 to 0.77)* 0.40 (0.16 to 0.98)*

African-American 0.45 (0.20 to 1.03)† 0.42 (0.17 to 1.04)†

Younger age‡ 0.99 (0.97 to 1.03) 0.99 (0.96 to 1.03)

� High school 
education

0.66 (0.32 to 1.37) 0.64 (0.29 to 1.42)

Less angina‡ 0.99 (0.81 to 1.20) 1.03 (0.84 to 1.28)

More comorbidities‡ 1.19 (0.97 to 1.47) 1.16 (0.93 to 1.45)

Predictors of Referral to and Enrollment in Phase 2 CR 

J Gen Intern Med. 2004 July; 19(7): 747–753. 

*P � .05.
† P= .059.



Copyright ©2007 American Heart Association

Suaya, J. A. et al. Circulation 2007;116:1653-1662

Standardized rates of CR by state



Shortfalls, Trends in 
Post-MI Cardiac Rehab

• 34.7% overall participation in CR
• 39.3% of men participated
• 27.2% of women participated 

MMWR Morb Mortal Wkly Rep 2008; 57:89-94.



Impact of CR on depression and its 
associated mortality

• 522 CR pts (141 women; aged 64+/-10 years (Control 
=179 non CR pts)

• Prevalence of depressive symptoms decreased 63% 
following CR, from 17% to 6% (P <.0001). 

• Depressed patients following CR had an over 4-fold 
higher mortality than nondepressed patients (22% vs 
5%, P=.0004). 

• Depressed patients who completed CR had a 73% lower 
mortality (8% vs 30%; P=.0005) compared with control 
depressed subjects. 
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• Reductions in depressive symptoms and its associated 
mortality were related to improvements in fitness; 
however, similar reductions were noted in those with 
either modest or marked increases in exercise capacity. 

• CONCLUSION: In patients following major coronary 
events, CR is associated with both reductions in 
depressive symptoms and the excess mortality 
associated with it. 

• Moreover, only mild improvements in levels of fitness 
appear to be needed to produce these benefits on 
depressive symptoms and its associated mortality

Impact of CR on depression and its 
associated mortality
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Recent commentaries

• Wenger NK. Current status of cardiac rehabilitation. J 
Am Coll Cardiol. 2008;51:1619-1631.

• Fischer JP. Automatic Referral to Cardiac Rehabilitation. 
J Cardiovasc Nsg:23(6)Nov/Dec 2008 pp474-479

• Comoss P. Improving Utilization of Cardiac 
Rehabilitation Services: Where to Start? . J Cardiovasc 
Nsg:23(6)Nov/Dec 2008 pp 480-481

• Braun LT. Cardiac Rehabilitation: Moving From "Best 
Kept Secret" to Best Practice. J Cardiovasc 
Nsg:23(6)Nov/Dec 2008 pp 482-483  



Women's Ischemia Syndrome Evaluation (WISE): 
meaning of persistent chest pain (PChP)

• 673 Women with chest pain undergoing coronary 
angiography for suspected myocardial ischemia and at 
least 1 yr FU.

• Among women without CAD (61% of total), those w/ 
PChP had more than 2X the rate of composite CV events 
(P=0.03), that included non-fatal MI(P=0.11), CVA 
(P=0.03), HF (P=0.38), and CV deaths (P=0.73), 
compared with those without PChP.

• PChP in women with no obstructive CAD predicted 
adverse CV outcomes.

• Data suggest that PChP in the absence of obstructive 
CAD is not a benign condition.

Eur Heart J. 2006 Jun;27(12):1408-15.



Johnson, B. D. et al. Eur Heart J 2006 27:1408-1415 ; doi:10.1093/eurheartj/ehl040

Six-year CV event rates by CAD and PChP



Johnson, B. D. et al. Eur Heart J 2006 27:1408-1415 ; doi:10.1093/eurheartj/ehl040

Event-free survival from CV events 
by CAD and PChP



Conclusions

• Look not only at 2’ prevention: include high risk women 
in CVD risk reduction in the clinical setting

• Diabetes and depression are particular concerns for 
women with CVD or at high risk for its development.

• 2’ prevention strategies are appropriate in those with 
atypical presentations and/or “normal” coronary anatomy

• TLC is not contraindicated in anyone!
• Move CR from "Best Kept Secret" to Best Practice. 
• Opportunities to educate primary care and ob-gyn 

colleagues



• Nobody can go back and start a new 
beginning, but anyone can start today and 
make a new ending.

— Maria Robinson

Circulation. 2009;119:362-364 
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