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• Many women and their 
physicians are unaware 
that cardiovascular 
disease (CVD) is the 
commonest cause of death 
in women.
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Women’s Perceptions of Their Greatest Health Proble ms

Adapted from Mosca L, et al. Arch Fam Med. 2000;9:506-15.
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Anderson RN. Natl Vital Stat Rep. 2001;49:1-13.
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Women Enrolled in Major 
Cardiovascular Trials

• 4S (Simvastatin) 20%

• CARE (Pravastatin) 14%

• WOSCOP (Pravastatin) 0%

• CHAOS (Vit E) 10%

• AIRE (Ramipril) 17%

• ISIS 3 (Streptokinase) 27%

• ISIS 4 (Mg, nitrate, captopril) 26%

Clinical Practice  Guidelines

• systematically developed statements to assist 
practitioners with decisions about appropriate 
health care for specific patients’  
circumstances

• Guidelines often assumed to be epitome of 
evidence-based medicine

• Guideline recommendations imply not only an 
evaluation of the evidence but also a value 
judgment based on personal or organizational 
preferences regarding the various risks and 
benefits of a medical intervention for a 
population
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ACC/AHA Guidelines

• 20 years  - American College of Cardiology 
(ACC) and American Heart Association (AHA) 
have released clinical practice guidelines to 
provide recommendations on care of patients 
with cardiovascular disease.

• The ACC/AHA guidelines currently use a 
grading schema based on level of evidence 
and class of recommendation (available at 
http://www.acc .org and http://www.aha.org).

Scientific Evidence Underlying the 
ACC/AHA

Clinical Practice Guidelines

Pierluigi Tricoci; Joseph M. Allen; Judith M. Kramer; et al.

JAMA. 2009;301(8):831-841
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Context

• The joint cardiovascular practice 
guidelines of the American College of 
Cardiology (ACC) and the American 
Heart Association (AHA) have become 
important documents for guiding 
cardiology practice and establishing 
benchmarks for quality of care

Objective

• To describe the evolution of 
recommendations in ACC/AHA 
cardiovascular guidelines and the 
distribution of recommendations across 
classes of  recommendations and levels 
of evidence
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Data Sources and Study Selection

• Data from all ACC/AHA practice guidelines 
issued from 1984 to September 2008 were 
abstracted by personnel in the ACC Science 
and Quality Division 

• Fifty-three guidelines on 22 topics 

• Total of 7196 recommendations

Data Extraction

• Number of recommendations and the distribution of 
classes of recommendation (I, II, and III) and levels of 
evidence (A, B, and C) determined

• The subset of guidelines that were current as of 
September 2008 was evaluated to describe changes in 
recommendations between the first and current 
versions as well as patterns in levels of evidence used 
in the current versions
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Classes of Recommendations

Levels of Evidence
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Results

• Guidelines with at least 1 revision or update by September 
2008 - number of recommendations increased from 1330 to 
1973 (48%) from the first to the current version - largest 
increase observed in use of class II recommendations

• 16 current guidelines reporting levels of evidence, only 314 
recommendations of 2711 total are classified as level of 
evidence A (median, 11%)

• 1246 (median, 48%) are level of evidence C

• Level of evidence significantly varies across categories of 
guidelines (disease, intervention, or diagnostic) and across 
individual guidelines

• Recommendations with level of evidence A are mostly 
concentrated in class I, but only 245 of 1305 class I 
recommendations have level of evidence A (median, 19%)

Atrial fibrillation

Heart failure

Perioperative evaluation

Stable angina

Unstable angina

Valvular heart disease

Clinical Practice Guidelines 
published by AHA/ACC/ESC

Disease Guidelines
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Change in recommendations and class in 
AHA guidelines

Change in recommendadtions and class in 
AHA guidelines
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CABG

PCI

Pacemaker

Clinical Practice Guidelines 
published by AHA/ACC/ESC

Interventional Guidelines

Change in recommendadtions and class in 
AHA interventional guidelines
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Change in recommendadtions and class in 
AHA interventional guidelines

Echocardiography

Exercise testing

Radionuclide testing

Clinical Practice Guidelines 
published by AHA/ACC/ESC

Diagnostic Guidelines
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Change in recommendadtions and class in 
AHA diagnostic guidelines

Change in recommendadtions and class in 
AHA diagnostic guidelines
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CV Guidelines – general conclusions

• Most current articles called “guidelines” are actually expert 
consensus reports.

• Revisions of the American College of Cardiology 
(ACC)/American Heart Association (AHA) guidelines have 
shifted to more class II recommendations (conflicting 
evidence and/or divergence of opinion about the 
usefulness/efficacy of a procedure or treatment) 

• 48% of the time, these recommendations are based on the 
lowest level of evidence (level C: expert opinion, case 
studies, or standards of care).

• This trend is especially disconcerting given the 
quantity of cardiovascular scientific literature 
published during the last decade

• Overreliance on expert opinion in guidelines is 
problematic

• All guideline committees begin with implicit biases 
and values, which affects the recommendations they 
make.  However, bias may occur subconsciously 
and, therefore, go unrecognized

• Converting data into recommendations requires 
subjective judgments

CV Guidelines - general
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• The most widely recognized bias is financial 

• Guidelines often have become marketing 
tools for device and pharmaceutical 
manufacturers. 

• While the ACC, AHA  and ESC receive no 
industry funding for guideline development, 
they may receive industry support to 
disseminate guideline products such as 
pocket guides.

CV Guidelines - general

Biases

• ACC/AHA guidelines with at least 1 revision, the 
number of recommendations increased 48% from the 
first guideline to the most recent version 

• Main messages tend to get lost in minutiae

• Guidelines are not patient-specific enough to be useful 
and rarely allow for individualization of care

• Most guidelines have a one-size-fits-all mentality and do 
not build flexibility or contextualization into the 
recommendations

• There are simply too many guidelines, often on the 
same topic

CV Guidelines - general
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Women and Gender Issues in the 
ESC Clinical Practice Guidelines

Atrial fibrillation

Heart failure

Perioperative evaluation

Stable angina

Unstable angina

Valvular heart disease

Clinical Practice Guidelines 
published by AHA/ACC/ESC

Main Disease Topics
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Atrial fibrillation (2001 revised 2006)

Women mentioned 7 times: prevalence, 
incidence and prognosis 

– Among men, the age-adjusted prevalence has more than doubled 
over a generation, while the prevalence in women has remained 
constant

– Stroke risk greater in women

– amiodarone-associated bradycardia is more common in women 
than in men

No gender treatment differences discussed

Clinical Practice Guidelines 
published by ESC

Heart Failure - 2008 revised 1995, 1997, 2001,  2005

Women mentioned 6 times: epidemiology, and 
pregnancy 

– Studies show that the accuracy of diagnosis of HF by clinical means 
alone is often inadequate, particularly in women, the elderly, and the 
obese

No gender treatment differences discussed

Clinical Practice Guidelines 
published by ESC
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Perioperative evaluation

Women mentioned twice: ageing population 
and pulmonary disease 

No gender management differences discussed

Clinical Practice Guidelines 
published by ESC

Stable Angina 2006

Women mentioned 67 times!

Discussed extensively

Focus on differences in diagnosis, 
presentation, investigation and treatment

– `A considerable proportion of patients, especially women, who 
undergo coronary arteriography because of symptoms of chest 
paindo not have significant CAD’

– Also HRT discussed

Women discussed as a special subgroup

Clinical Practice Guidelines 
published by ESC
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CVD Prevention 2007

Women mentioned 60 times

Women discussed as a gender issue

- `The benefits of statins in healthy 
asymptomatic women are unproven’

Clinical Practice Guidelines 
published by ESC

The relationship of total cholesterol / HDL 
cholesterol ratio to 10 year fatal CVD events in me n 
and women aged 60 yrs with and without risk 
factors, based on a risk function derived from the 
SCORE project.
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Cardiovascular Risk Assessment -
Methodology
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Seville Guide 2008
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Hypertension - 2007

Women mentioned 45 times!

Discussed extensively

Treatment of HT as effective in men and women

Focus on treatment in women, pregnancy, pre-
eclampsia

HRT and oral contraception discussed

Women discussed separately (7.7 Box18)

Clinical Practice Guidelines 
published by ESC
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Hypertension Control (%) in European 
Nations
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Euroaspire. Lancet 2001;357:995-1001

STEMI - 2008

Women mentioned 6 times (dose variation of 
drugs and metabolic syndrome)

No gender treatment differences discussed

Clinical Practice Guidelines 
published by ESC
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Valvular Heart Disease

Women mentioned once

No treatment differences discussed

Clinical Practice Guidelines 
published by ESC

CABG

PCI

Pacemaker

Clinical Practice Guidelines 
published by AHA/ACC/ESC

Interventional Guidelines
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CABG - 2004

Women mentioned 43 times (similar to stable 
angina guideline)

Discussed as a special group - extensive

Clinical Practice Guidelines 
published by AHA

PCI

Women mentioned twice

- Particular benefit in women for primary PCI

- Cardiogenic shock

Clinical Practice Guidelines 
published by ESC
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Pacemaker

Women mentioned once

- Sleep apnoea!

- No discussion of gender differences

Clinical Practice Guidelines 
published by ESC

Evidence-Based Guidelines for 
Cardiovascular Disease

Prevention in Women: 2007 Update

• Mosca, et al Circulation

• Very comprehensive but:

• Most recommendations IB or less (similar to other 
guidelines discussed) 

• Again reinforcing a paucity of data
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– Guideline statements are often not robustly 
evidence based

– Bias is prevalent

– Women and gender are often overlooked 

– lack of clinical trial data 

– There is much work to do – there 
indeed is a need for action!

Conclusions


