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So you think I am an expert…

• Always listen to experts. They'll tell what can't be done and why. 
Then do it. 

• It takes two things to be an expert - grey hair and hemorrhoids. The 
grey hair makes you look distinguished and the hemorrhoids make 
you look concerned. 

• The creed for experts: In case of doubt, make it sound convincing. 

• An expert is one who knows more and more about less and less, 
until he knows absolutely everything about nothing. 

• To spot the expert, pick the one who predicts the job will take the 
longest and cost the most. 

• After all is said and done, a hell of a lot more is said than done. 

• If you consult enough experts, you can confirm any opinion.  
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Advances in the Treatment 
of Heart Failure
• Increased attention to prevention

• ACEI/β-blocker combination established as the 
“cornerstone” of therapy

• Emergence of alternative approaches to blocking the RAS

• Recognition that “special populations” of HF patients may 
benefit from or require different approaches

• Integration of device therapy into the therapeutic regimen

• New strategies to improve utilization of existing therapies

ACEI=angiotensin-converting enzyme inhibitor; RAS=renin-angiotensin system.

Comparison of short-term vs lifetime cumulative risks 
of CHF for men and women at selected index ages

FRAMINGHAM      Donald M. Lloyd-Jones et al  Circulation 2002;106:3068

ONE IN FIVE INDIVIDUALS WILL DEVELOP HF

Adapted from Dzau and Braunwald. Am Heart J. 1991;131:1244-1263.

Risk factors
•Hyperlipidemia
•Hypertension
•Diabetes
•Insulin resistance
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From Risk Factors to Heart Failure: 
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STAGE A
At high risk for HF but 
without structural heart 
disease or symptoms of HF.

STAGE D
Refractory HF requiring 
specialized interventions.

STAGE B
Structural heart disease 
but without signs or 
symptoms of HF.

STAGE C
Structural heart disease 
with prior or current 
symptoms of HF.

At Risk for Heart Failure Heart Failure

e.g. Patients with:
•hypertension
•atherosclerotic 
disease

•diabetes
•obesity
•metabolic 
syndrome or

Patients
•using cardiotoxins
•with FHx CM

e.g. Patients with:
•previous MI
•LV remodeling 
including LVH and 
low EF

•Asympto-matic
valvular disease

e.g. Patients with:
•known structural 
heart disease 
and

•shortness of 
breath and 
fatigue, reduced 
exercise 
tolerance

e.g. Patients
who have marked 
symptoms at rest 
despite maximal 
medical therapy
(e.g., those who are 
recurrently 
hospitalized or 
cannot be safely 
discharged from 
the hospital without 
specialized 
interventions)

Structural 
heart 

disease

Development 
of symptoms 

of HF

Refractory 
symptoms 

of HF

Therapy Goals
•Treat hypertension
•Encourage smoking 
cessation

•Treat lipid disorders
•Encourage regular 
exercise

•Discourage alcohol 
intake, illicit drug use

•Control metabolic 
syndrome

Drugs
•ACEI or ARB in 
appropriate patients 
for vascular disease 
or diabetes

Therapy Goals
•All measures under 
Stage A Drugs

•ACEI or ARB in 
appropriate patients 

•Beta-blockers in 
appropriate patients 

Therapy Goals
•All measures under 
Stages A and B

•Dietary salt restriction
Drugs For Routine Use
•Diuretics for fluid 
retention

•ACEI
•Beta-blockers
Drugs in Selected Patients
•Aldosterone antagonist
•ARBs
•Digitalis
•Hydralazine/nitrates
Devices In Selected 
Patients

•Biventricular pacing
•Implantable defibrillators

Therapy Goals
•Appropriate 
measures under 
Stages A, B, C

•Decision re: 
appropriate level of 
care

Options
• end –of life care 
Extraordinary 
measures

– heart transplant
– chronic 

inotropes
– permanent 

mechanical 
support

– experimental 
surgery or drugs

STAGE A
At high risk for HF but 
without structural heart 
disease or symptoms of HF.

STAGE D
Refractory HF requiring 
specialized interventions.

STAGE B
Structural heart disease 
but without signs or 
symptoms of HF.

STAGE C
Structural heart disease 
with prior or current 
symptoms of HF.

At Risk for Heart Failure Heart Failure

e.g. Patients with:
•hypertension
•atherosclerotic 
disease

•diabetes
•obesity
•metabolic 
syndrome or

Patients
•using cardiotoxins
•with FHx CM

e.g. Patients with:
•previous MI
•LV remodeling 
including LVH and 
low EF

•Asympto-matic
valvular disease

Structural 
heart 

disease

Therapy Goals
•Treat hypertension
•Encourage smoking 
cessation

•Treat lipid disorders
•Encourage regular 
exercise

•Discourage alcohol 
intake, illicit drug use

•Control metabolic 
syndrome

Drugs
•ACEI or ARB in 
appropriate patients 
for vascular disease 
or diabetes

Therapy Goals
•All measures under Stage A 
Drugs

•ACEI or ARB in appropriate 
patients 

•Beta-blockers in appropriate 
patients 

HYPERTENSION AND CVD Risk

HTN prevalence ~ 50 million people in the United States.

The BP relationship to risk of CVD is continuous, consistent, and 
independent of other risk factors.

Each increment of 20/10 mmHg doubles the risk of CVD across the 
entire BP range starting from 115/75 mmHg.

Prehypertension signals the need for increased education to reduce 
BP in order to prevent hypertension.
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Benefits of Lowering BP

Average Percent Reduction

Stroke incidence 35–40%  

Myocardial infarction 20–25% 

Heart failure 50% 

Plaque Rupture With Thrombosis

Thrombus Fibrous cap

1 mm Lipid core

Illustration courtesy of Frederick J. Schoen, MD, PhD

O’Keefe JH Jr et al. J Am Coll Cardiol. 2004;43:2142-6.
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Berger JS et al, JAMA 2006;295:306, Bartolucci AA et al, Am J Cardiol 2006;98:746

Summary of 6 Primary Prevention Aspirin Trials
(Physicians’ Health Study, British Doctors’ Trial, Thrombosis Prevention Trial, Hypertension Optimal 
Treatment Study, Primary Prevention Project, Women's Heath Study n= 92,773)
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Diet and Obesity

Weindruch R et al, N Engl J Med 1997;337:986

Median Survival of Genetically Obese Mice begun on Calorie Restriction at 1 
or 12 Months
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See R et al, J Am Coll Cardiol 2007;50:752

Association of Measures of Weight with CAC >10U in the 
Dallas Heart Study (n=2744)
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Klatsky AL, Circulation 2002;106 (Suppl II):II-731A

Relative Risk of CHD by Wine Consumption per Day per 
Week Adjusted for Alcohol Content in 128,934 Californians
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Effect of Physical Fitness on Mortality

Sadvik et al., Physical Fitness as a Predictor of Mortality among Healthy, Middle-Aged 
Norwegian Men. NEJM 1993; 328:533-537

Most fit
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Mohlenkamp S et al, Circulation 2006;114:II-852

Coronary Risk Factors and CAC in Older (>50 years) 
Marathon Runners and Controls
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The pyramid of heart failure and potential impact 
of a range of preventive and treatment strategies 
in lowering age-specific mortality

Percent (40+ ) Type of Intervention                            Impact

Class IV HF + <0.2                       Transplantation; Tiny
low ejection fraction left ventricular assist device,

implantable cardiac defibrillator

Any congestive HF <2 ACE inhibitors, ß-blockers, Modest
spironolactone

High-risk individuals <20 Antihypertensive therapy; Moderate
(eg, those with hypertension drugs to lower cholesterol, 
or who have had a ACE inhibitors, smoking 
myocardial infarction) cessation

Obese or overweight >40                      Weight loss, plus above Large
individual (eg, body mass measures
index >25), plus those in
above category    

Yusuf et al. NEJM 2000;342:145-53

affected

Prevention of Heart Failure 
THERAPY
• Treat hypertension JNC 7 guidelines
• Encourage smoking cessation

– Prevents MI

• Treat lipid disorders NCEP guidelines
– Especially in metabolic syndrome, DM 

• Encourage regular exercise
– Weight reduction, Prevents DM

• Discourage alcohol intake
• ? 

– illicit drug use
• Amphetamines/cocaine

• Control metabolic syndrome
– Diet, Exercise

• ? Metformin, TZD
– Treat Diabetes (glycemic control) ADA guidelines

• Drugs
• ACEI or ARB in appropriate patients  for vascular disease or diabetes or 

anthracycline chemotherapy
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STAGE A
At high risk for HF but 
without structural heart 
disease or symptoms of HF.

STAGE D
Refractory HF requiring 
specialized interventions.

STAGE B
Structural heart disease 
but without signs or 
symptoms of HF.

STAGE C
Structural heart disease 
with prior or current 
symptoms of HF.

At Risk for Heart Failure Heart Failure

e.g. Patients with:
•known structural heart disease 
and

•shortness of breath and fatigue, 
reduced exercise tolerance

Therapy Goals
•All measures under Stages A and B
•Dietary salt restriction
Drugs For Routine Use
•Diuretics for fluid retention
•ACEI
•Beta-blockers
Drugs in Selected Patients
•Aldosterone antagonist
•ARBs
•Digitalis
•Hydralazine/nitrates
Devices In Selected Patients
•Biventricular pacing
•Implantable defibrillators

• Recommended for all patients with current or 
prior symptoms of HF and reduced LVEF, 
unless contraindicated

• Indicated in all patients with a recent or remote 
history of MI regardless of LVEF or presence of HF

• Should be used in patients with a reduced LVEF 
and no symptoms of HF, even if they have not 
experienced an MI

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Underlining represents changes from 2001 guidelines.

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at: http://www.acc.org.

ACE Inhibitor Recommendations

Trial ACEI Controls RR (95% CI)

CONSENSUS I
SOLVD (Treatment)
SOLVD (Prevention)

Chronic CHF

Post-MI
SAVE

TRACE
AIRE

39% 54% 0.56 (0.34–0.91)
40%35% 0.82 (0.70–0.97)

15% 16% 0.92 (0.79–1.08)

25%20% 0.81 (0.68–0.97)
17% 23% 0.73 (0.60–0.89)

Average

0.78 (0.67–0.91)35% 42%

23% 27%

Effect of ACE Inhibitors on Mortality Effect of ACE Inhibitors on Mortality 
Reduction in Patients With Heart FailureReduction in Patients With Heart Failure

Mortality

Data shown from individual trials—not direct comparison data.

Garg R et al. JAMA. 1995;273:1450–1456. Pfeffer MA et al. N Engl J Med. 1992;327:669–677. The AIRE Study 
Investigators. Lancet. 1993;342:821–828. Køber L et al. N Engl J Med. 1995;333:1670–1676. The SOLVD 
Investigators. N Engl J Med. 1992;327:685–691.
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ADHERE: Variation in ACEI UseADHERE: Variation in ACEI UseADHERE: Variation in ACEI Use

ADHERE: Dec 2002, 206 Hospitals; 23,193 patients (subset with LVEF ≤.40, no CI).
Fonarow, GC. J Card Fail. 2003;9:S79. Fonarow GC, et al. Arch Intern Med. 2005. 165:1469-1477.
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ORYX Core Measure: HF 3 – LVEF <40% 
Prescribed ACEI at Discharge

• ARBs approved for the treatment of HF are recommended in patients 
with current or prior symptoms of HF and reduced LVEF who are 
ACEI-intolerant 

• An ARB should be administered to post-MI patients without HF who are 
ACEI-intolerant and have a low LVEF

• Are reasonable to use as alternatives to ACEIs as first-line therapy for 
patients with mild to moderate HF and reduced LVEF, especially for 
patients already taking ARBs for other indications

• Can be beneficial in patients with low LVEF and no symptoms of HF who 
are ACEI-intolerant

• Addition of an ARB may be considered in persistently symptomatic
patients with reduced LVEF who are already being treated with 
conventional therapy

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Underlining represents changes from 2001 guidelines.
Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at: http://www.acc.org.

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

ARB Recommendations

Phillips CO et al. Arch Intern Med 2007; 167:1930-1936. 

Relative risk (RR) of adverse effects associated 
with combined ACE-inhibitor/ARB therapy, by 
clinical setting

1.33 (0.90–1.98)4.87 (2.39–9.94)Hyperkalemia

1.61 (1.31–1.98)2.17 (1.59–2.97)Worsening 
renal function

1.48 (1.33–3.18)1.50 (1.09–2.07)Symptomatic 
hypotension

1.17 (1.03–1.34)1.38 (1.22–1.55)Discontinuing 
medications 
because of 
adverse effects 

Post-MI with 
symptomatic LV 
dysfunction, RR 
(95% CI)

Chronic HF, RR 
(95% CI)

End point
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• Use of 1 of the 3 proven to reduce mortality (ie, bisoprolol, 
carvedilol, and sustained release metoprolol succinate) is 
recommended for all stable patients with current or prior 
symptoms of HF and reduced LVEF, unless 
contraindicated

• Indicated in all patients with a recent or remote history of 
MI regardless of LVEF or presence of HF

• Indicated in all patients without a history of MI who have a 
reduced LVEF with no HF symptoms

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Underlining represents changes from 2001 guidelines.

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at: http://www.acc.org.

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

β-Blocker Recommendations

Addition of β-Blockade to ACE Inhibition  
Reduces Mortality in Heart Failure

US Carvedilol Trials
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Packer M, et al. N Engl J Med. 1996;334:1349-1355. MERIT-HF Study Group. Lancet. 1999;253:2001-2007. 
CIBIS-II Investigators. Lancet. 1999;353:9-13. Packer M, et al. N Engl J Med. 2001;344:1651-1658.
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InIn--Hospital Initiation* of Hospital Initiation* of ββ--Blockade:Blockade:
Current Recommendations and ConsiderationsCurrent Recommendations and Considerations

• HFSA 2006 Comprehensive HF Practice 
Guidelines: Whenever possible, β-blocker 
therapy should be initiated in the hospital 
setting at a low dose prior to discharge in 
stable patients1

• ACC/AHA 2005 HF Guideline Update: Recent 
data show that β-blockers can be safely 
started before discharge even in patients 
hospitalized for HF, provided they do not 
require intravenous therapy for HF2

* Initiation of β-blockade prior to hospital discharge.
1. Adams KF et al. J Card Fail. 2006;12:e1–e122.  2. Hunt SA et al. Circulation. 2005;112:1825–1852.
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• Reasonable in selected patients with 
moderately  severe to severe symptoms of HF 
and reduced LVEF who can be carefully 
monitored for preserved renal function and 
normal potassium concentration.*  Under 
circumstances where monitoring for 
hyperkalemia and renal dysfunction is not 
anticipated to be feasible, the risks may 
outweigh the benefits

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

*Creatinine ≤2.5 mg/dL in men or ≤2.0 mg/dL in women and K+ <5.0 mEq/L.
Underlining represents changes from 2001 guidelines.

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at: http://www.acc.org.

Aldosterone Antagonist 
Recommendations

Case presentation
• 59 yr old man presents with dyspnea and decreased 

energy; known to have HF and is on ACE-I and BB 
therapy; an ICD is in place. He has had several 
admissions to the hospital for ADHF. PAST HX: HTN X 20 
years, stage II; normal coronary arteries by cath 3 yrs 
prior; morbid obesity; LVEF known to be 0.27; SOC HX-
African American; What approach is next most 
appropriate?

• 1. repeat cath

• 2. Add ARB

• 3. Add Aldo antagonist

• 4. Add Isosorbide dinitrate/Hydralazine

HF in African Americans: Overview
• Affects 3% of the AA population1

• Atypical natural history2

• Unique epidemiology3-5

– Lower incidence of associated epicardial coronary 
artery disease

– More likely to be associated with a history of HTN

• Worrisome prognosis3,6

– Higher rate of hospitalization
– ? Increased mortality rate: 1.8× for AA men; 2.4× for 

AA women

• Question of altered responses to medical therapy2

1Statistical Fact Sheet—Populations. American Heart Association; 2004. 2Yancy CW. J Card Fail. 2000;6:183–186.
3Dries DL, et al. N Engl J Med. 1999;340:609–616. 4Afzal A, et al. Clin Cardiol. 1999;22:791–794. 5Mathew J, et al. Am 
J Cardiol. 1996;78:1447–1450. 6Gillum RF. N Engl J Med. 1996;335:1597–1599.
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Heart Failure in 
African Americans

What are the new pathophysiologic 
considerations associated with excessive 
CVD in African Americans?

Consequences of Nitric Oxide and Super Oxide 
Balance Disruption in Heart Failure Patients

Hare JM. N Engl J Med. 2004;351:2112-2114.
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43% Decrease in Mortality

A-HeFT: Overall Survival
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The NO Paradigm in HF

• Norepinephrine
• Angiotensin II
• Endothelins
• Arginine vasopressin
• Aldosterone

A System Out of Balance in A System Out of Balance in AAsAAs??

Vasoconstricting and
growth promoting

Vasodilating and
growth inhibiting

Worsen hemodynamics,
progressive remodeling

Improve hemodynamics,
prevent remodeling

•• NatriureticNatriuretic peptidespeptides
•• BradykininBradykinin
•• NONO

Yancy CW. Heart Failure in African Americans: The State of the Art. Presented at: 8th Annual Scientific Meeting of 
the Heart Failure Society of America. September 12, 2004; Toronto, Canada.

• Addition is reasonable in patients with reduced LVEF who 
are already taking an ACEI and β-blocker for symptomatic 
HF and who have persistent symptoms

• Addition to a standard medical regimen for HF, including 
ACEIs and β-blockers, is reasonable and can be effective 
in blacks with NYHA functional class III or IV HF.  Others 
may benefit similarly, but this has not yet been tested

• Might be reasonable in patients with current or prior 
symptoms of HF and reduced LVEF who cannot be given 
an ACEI or ARB because of drug intolerance, hypotension, 
or renal insufficiency

Underlining represents changes from 2001 guidelines.

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at http://www.acc.org.

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Combination Hydralazine-Nitrate 
Recommendations

Device Therapy for Heart FailureDevice Therapy for Heart Failure

–Cardiac resynchronization 
therapy (CRT)

–Implantable cardioverter-
defibrillators (ICD)
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• Recommended as secondary prevention to prolong survival 
in patients with current or prior symptoms of HF and 
reduced LVEF who have a history of cardiac arrest, VF, or 
hemodynamically unstable VT

• Recommended for primary prevention to reduce total 
mortality by a reduction in SCD in patients with ischemic 
heart disease who are at least 40 days post-MI, with LVEF 
less than or equal to 30%, and with NYHA functional class II 
or III symptoms*

• Recommended for primary prevention to reduce total 
mortality by a reduction in SCD in patients with nonischemic
cardiomyopathy, LVEF less than or equal to 30%, and NYHA 
functional class II or III symptoms*

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

*While undergoing chronic optimal medical therapy with reasonable expectation of survival with good functional status >1 year. 
VF=ventricular fibrillation; VT=ventricular tachycardia; SCD=sudden cardiac death.

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. Available at: http://www.acc.org.

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

ICD RecommendationsICD Recommendations

Bardy GH. N Engl J Med. 2005;352:225-237.

Months of Follow-Up

M
or

ta
lit

y 
R
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e

HR 97.5% CI P Value
Amiodarone vs Placebo 1.06 0.86–1.30 .53
ICD Therapy vs Placebo 0.77 0.62–0.96 .007

0

Placebo
ICD Therapy
Amiodarone

6 12 18 24 30 36 42 48 54 60
0

0.1

0.2

0.3

0.4

SCDSCD--HeFTHeFT: Mortality: Mortality

ICD=implantable cardioverter defibrillator.

Ezekowitz, J. A. et. al. Ann Intern Med 2007;147:251-262

ICD and Mortality: The RCTs

0.80, 95%CI 0.71 to 0.90

0.81, 95%CI 0.69 to 0.95
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Mortality Benefit of a Prophylactic ICD over 
Time in SCD-HeFT

Absolute Benefit of ICD
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NNTx years = 100 / (% Mortality in Control Group – % Mortality in Treatment Group) 

ICD Therapy
simvastatin

captopril

Metoprolol
succinate

Drug Therapy

SCD-HeFT NNT
= 14 @ 5 years

SCD-HeFT NNT
= infinity @ 1 year!

Calculating the benefit of ICD therapy

NNTx years = 100 / (% Mortality in Control Group –
% Mortality in Treatment Group) 

If the mortality in the control group is 21% and the 
mortality in the treatment group is 17% at 5 years; 
the NNT= 100/23-17 ~ 15

If the mortality in the control group is 12% and the 
mortality in the treatment group is 12% at 1 year, 
the NNT= 100/12-12 ~ 100/0= infinity
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CRTCRT RecommendationsRecommendations

Recommended in patients with 
LVEF less than or equal to 35%, 
sinus rhythm, NYHA functional 
class III or ambulatory class IV 
symptoms despite recommended, 
optimal medical therapy and who 
have cardiac dyssynchrony (QRS 
duration greater than 0.12 ms) 
unless contraindicated

III IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIII IIaIIaIIa IIbIIbIIb IIIIIIIIIIIaIIaIIa IIbIIbIIb IIIIIIIII

Hunt SA, et al. ACC/AHA 2005 Practice Guidelines. 
Available at http://www.acc.org.

Primary Endpoint
All-Cause Mortality or 

Hospitalization for Major 
Cardiovascular Event

P<.001

Secondary Endpoint
All-Cause Mortality

P<.002

39%

20%

55%

30%

0%

10%

20%

30%

40%

50%

60%

CRT Control CRT Control

Cleland JG, et al. N Engl J Med. 2005;352:1539-1549.

CARECARE--HF: CRT LongHF: CRT Long--Term Term 
OutcomesOutcomes

• Median LV ejection fraction 
was 25%

• Of the 409 patients randomized 
to the CRT device, 95% had a 
successful implantation

• The primary endpoint of all-
cause mortality or 
hospitalization for a major CV 
event occurred less frequently 
in the CRT group than in the 
medical therapy alone group 
(HR 0.63, 95% CI 0.51-0.77)

• The major secondary endpoint 
of all-cause mortality was also 
lower in the CRT group (HR 
0.64, 95% CI 0.48-0.85)

Pathophysiology of ADHF: A Hemodynamic 
Model?

Most cases are associated 
with: 
• ↑ SVR plus; ? ↑ PVR 
• ↓ Systolic and 

diastolic 
functional reserve

• Increased wall stress
• Atrial hypertension

SVR, systemic vascular resistance.
Adapted from: Mehra MR. Am Heart J. 2006.

SVR

Functional reserve
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Abnormal LV function (Sys and/or Dia)

ORTHOPNEAORTHOPNEA

DYSPNEADYSPNEA

FATIGUEFATIGUE

EDEMAEDEMA

Symptoms Are Just the Tip of the Iceberg

E
V
E
N
T
S

S
Y
M
P
T
O
M
S

↑ LVDP + impaired volume regulation

Increase PA pressure

Increased PCWP (congestion)

↑ LA and LV diastolic pressure

↑↑ RV + RA pressureRV + RA pressure

Systemic congestion                                             Systemic congestion                                             
(JVD, edema)(JVD, edema)

Most Heart Failure Hospitalizations are due to Most Heart Failure Hospitalizations are due to 
Worsening Chronic Heart FailureWorsening Chronic Heart Failure

• ~70% Worsening chronic HF 
– Associated with reduced or preserved left 

ventricular systolic function (LVEF) 

• ~25% de novo HF 
– After a large MI; sudden increase in blood 

pressure superimposed on a noncompliant LV 

• ~5% Advanced HF 
– Refractory to therapy; with severe LV systolic 

dysfunction, associated with a worsening 
low-output state

Gheorghiade M. Circulation. 2005;112:3958-3968. 

Acute Decompensated Heart Failure: Patient Acute Decompensated Heart Failure: Patient 
CharacteristicsCharacteristics

Characteristic
ADHERE1

(N = 105,388)
OPTIMIZE-HF2

(N = 48,612)
Mean age (yrs) 72.4 73

> 75 years (%) 50 ND

Male (%) 48 48

Caucasian (%) 72 ND

Prior HF history (%) 75 87

1. Adams KF, et al. Am Heart J. 2005;149:209-216; 2. Gheorghiade M. Circulation. 2005;112:3958-3968.

ADHERE=Acute Decompensated HEart failure national REgistry
OPTIMIZE-HF=Organized Program To Initiate life-saving treatMent In HospitaliZEd patients with Heart Failure 
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Acute Decompensated Heart Failure: Patient Acute Decompensated Heart Failure: Patient 
Characteristics (cont)Characteristics (cont)

Characteristic
ADHERE1

N = 105,388
OPTIMIZE-HF2

N = 48,612
Reduced LV ejection fraction (%) 54* 46
CAD (%) 57 50
Atrial fibrillation (%) 31 31
Renal insufficiency (%) 30 30
Diabetes (%) 44 42
Systolic BP† (mean, mm Hg) 144 142
Systolic BP >140 mm Hg (%) 50 48
Systolic BP < 90 mm Hg (%) 3 NA

1. Adams KF, et al. Am Heart J. 2005;149:209-216; 2. Gheorghiade M. Circulation. 2005;112:3958-3968.

*LVEF data available for 81% of ADHERE patients.
†Systolic BP for all AHFS admissions from  combined registries: low (<8%); normal (>40%);  
elevated (>50%).

Acute Decompensated Heart Failure: Acute Decompensated Heart Failure: 
Patient Clinical OutcomesPatient Clinical Outcomes

Clinical Outcome
ADHERE

N = 105,388
OPTIMIZE-HF

N = 48,612

Median length of stay (days)1,2 4.3 4

In-hospital mortality (%)1,2 4 4

Post-discharge mortality (%)2 ND 9 
(60–90 days)

Readmission (%)2 ND 30 
(60–90 days)

1. Adams KF, et al. Am Heart J. 2005;149:209-216; 2. Gheorghiade M. Circulation. 2005;112:3958-3968.

ADHERE CART: ADHERE CART: 
Predictors of InPredictors of In--Hospital MortalityHospital Mortality

CART, Classification and Regression Tree .              
Fonarow GC, et al. JAMA. 2005;293:572-580.

SBP 115
n = 24,933

SBP 115
n = 7150

6.41%
n = 5102

15.28%
n = 2048

21.94%
n = 620

12.42%
n = 1425

5.49%
n = 4099

2.14%
n = 20,834

BUN 43
N = 33,324

2.68%
n = 25,122

8.98%
n = 7202

SCr 2.75
n = 2045

Highest to lowest risk cohort
OR 12.9 (95% CI 10.4–15.9)

Greater thanLess than 

< ≥ < ≥

< ≥
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Outcomes in Patients Hospitalized with HF

Jong P et al. Arch Intern Med. 2002;162:1689
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Median hospital LOS: 6 days
Annual mortality rate

NYHA class III HF: 12% [COPERNICUS 
DATA]

NYHA class II HF: 7% [SCD-HeFT DATA]
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1 hosp
2 hosp
3 hosp
4 hosp

Median
Survival
Years

Setoguchi et al
Am Heart J 200711,110 3264 5472 4098

Major Predictors of Increased Mortality in Major Predictors of Increased Mortality in 
Patients with ADHFPatients with ADHF

• Congestion

• Hyponatremia

• Blood pressure

• Renal insufficiency
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60-Day All-cause Mortality

Overall Na < 136 BUN > 29 Severe 
congestion*

6.3

14.5

11.4

7.8

4
2.2 3.5

0%

10%

20%

N =      319                           69                250    140                179                         204             
115

(21.6%)        (78.4%) (44%)            (56%)                      (64%)           
(36%)

* Edema, dyspnea, and JVD at baseline.
Gheorghiade M et al. JAMA. 2004.

Congestion After Initial In-Hospital Therapy Is 
Associated with Higher 60-day Mortality

Na ≥ 136 BUN ≤ 29 No severe 
congestion*
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N=319             N=69        N=250                 
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Overall < 136         ≥ 136

[Na+]

*ACTIV-HF,  Acute and Chronic Therapeutic Impact of a Vasopressin Antagonist in Congestive Heart Failure 
Gheorghiade M, et al. JAMA. 2004;291:1963-1971.

HyponatremiaHyponatremia After Initial InAfter Initial In--hospital Therapy is hospital Therapy is 
Associated with Higher 60Associated with Higher 60--day Mortality*day Mortality*

InIn--Hospital Mortality by Admission Hospital Mortality by Admission 
SBP SBP DecileDecile

Admission SBP Deciles (mmHg)

P<0.0001

Gheorghiade M, et al.  JAMA. 2006:296;2217-2226.
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InIn--Hospital Mortality by Admission Hospital Mortality by Admission 
Serum Serum CreatinineCreatinine and SBPand SBP

SBP>100 
SCr<2.0

(N=34,909)

SBP≤100
SCr≥2.0

(N=1,243)

SBP>100
SCr≥2.0

(N=9,780)

SBP≤100
SCr<2.0

(N=2,680)
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2.6

16.3

5.5
7.5

P<0.0001

Gheorghiade M, et al.  JAMA. 2006:296;2217-2226.

Treatment Algorithm for patients hospitalized with 
Heart Failure

Patient is diagnosed with ADHF

• Individualize oxygen 
therapy

• Inotropes as needed for 
hypotension

• Add IV nesiritide, 
nitroprusside, or NTG 
to diuretic therapy in 
absence of symptomatic 
hypotension for rapid 
symptom improvement

• IV diuretics

INITIAL THERAPY
• Sodium and fluid restriction
• Increasing doses of loop 

diuretics
• Continuous infusion of loop 

diuretic, or
• Addition of a second type of 

an oral or IV diuretic

REFRACTORY THERAPYInadequate 
response

ADHF = acute decompensated heart failure; IV = intravenous, NTG = nitroglycerine
Heart Failure Society of America. J Card Fail. 2006;12(1):10-38.

Adjunctive
Approaches

The Conundrum of ADHF?

• Is congestion or injury the culprit?

• Do we need another drug or a device?

• Is a device strategy preferable?

• Should we focus on the kidney?

• Is mortality a suitable target?

• What can be done now?

• IMPROVE THE QUALITY OF CARE FOR HF
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Addressing Quality of Care; A new 
target in HF therapy

Utilization of Evidence-Based 
Therapies in Heart Failure

*Excludes patients with documented contraindications

Adhere Registry “ Insights from the Adhere Registry: Data from over 100,000 Patient cases”. 
http://www.adhereregistry.com/ADHERE_100k.pdf.

Outpatient HF Medication Prior to Hospitalization
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Fonarow GC, et al. Arch Intern Med. 2007;167:1493−1502.
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PrCI tool use (admission order set or discharge checklist) was reported during hospitalization in 45.3% of patients (n=22,017/48,612).
Fonarow GC, et al. Arch Intern Med. 2007;167:1493−1502.

In-Hospital Mortality 60- to 90-Day Mortality 
and Rehospitalization

Relative-Risk 2 Year Mortality

None - - 35%

ACE Inhibitor 23% 27%

Aldosterone Ant 30% 19%

Beta-Blocker 35% 12%

CRT +/- ICD 36% 8%

Cumulative risk reduction if all four therapies are used: 77%
Absolute risk reduction: 27%, NNT = 4

Updated from Fonarow GC. Rev Cardiovasc Med. 2000;1:25-33.

Cumulative Impact
of Heart Failure Therapies
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Evidence-Based, Mechanism-Driven Treatment 
Across the Continuum of LVD and HF

Control 
Volume

Reduce Morbidity/Mortality

Diuretics

? Ultrafiltration
? Aquaretics

Digoxin, Transplant, Palliative Care

β-BlockerACEI
or ARB

Aldosterone
Antagonist 
(or ARB?)

Treat Residual Symptoms

CRT ±
an ICD*

Hyd/ISDN*

*For all indicated patients.

Modify Risk Factors
-prevent/control HTN

treat dyslipidemia

Effective
Disease
Management
-HF clinics
-Patient education
-Monitoring devices

If ADHF
-Decongestion

-Process of Care
Improvement

Tools

A

B

C

D


