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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

•Asymptomatic 
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



Relative-risk 2 yr Mortality

None - - 35%

ACE Inhibitor 23% 27%

Aldosterone Ant 30% 19%

Beta Blocker 35% 12%

CRT +/- ICD 36% 8%

Cumulative Impact of Heart Failure Cumulative Impact of Heart Failure 
Therapies on Long Term OutcomesTherapies on Long Term Outcomes

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

Adapted from Fonarow GC. Rev Cardiovasc Med. 2006;7: S3-11



Integrating the continuum of 
care for Heart Failure--
Addressing Quality of HF CareAddressing Quality of HF Care



The IOM Definition/Attributes ofThe IOM Definition/Attributes of
Quality CareQuality Care

• Timely: Rapid identification and 
treatment

• Effective:  with right drugs / procedures
• Safe:  at right dose and / or done right
• Equitable:  in all eligible pts

• Patient centered: But considering the 
risks and benefits for the individual 
patient

• Cost-effective: avoiding over-treatment



ConceptConcept

OutcomesOutcomes

Clinical 
Trials

Clinical 
Trials

GuidelinesGuidelines

Performance
Indicators

Performance
Indicators

MeasurementMeasurementMeasurement

Improving Quality of CareImproving Quality of Care

Provider Led 
Quality Improvement

Provider Led Provider Led 
Quality ImprovementQuality Improvement

Adapted from Califf RM, Peterson ED
et al. JACC 2002;40:1895-901

Safe, Effective,Safe, Effective,
LongLong --term Useterm Use



Variability in Use of Effective HF Variability in Use of Effective HF 
CareCare

http://www.jointcommissionreport.org/http://www.jointcommissionreport.org/



ADHERE Quality of CareADHERE Quality of Care
Conformity to JCAHO HF Performance IndicatorsConformity to JCAHO HF Performance Indicators

Fonarow GC et al. Arch Intern Med 2005;165:1469-1477
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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



Preliminary Results with GWTG-HF: 
Performance Measures
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Fonarow GC et al. HFSA 2006 abstract
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Integrating the continuum of care 
for Heart Failure
--- How effectively is device therapy 
being used for HF?



Device Therapy for Heart FailureDevice Therapy for Heart Failure

� Cardiac resynchronization therapy (CRT)

� Implantable cardioverter-defibrillators (ICD)



Bardy GH. N Engl J Med . 2005;352:225-237.
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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
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The Opportunities: The Opportunities: 
ICDsICDs in Eligible HF patients with EF <30%in Eligible HF patients with EF <30%

4615 pts w/ICD

13, 034 eligible patients

No ICD ICD Prior 
ICD

New ICD

Planned 
ICD

Hernandez AF et al.  JAMA Oct 3, 2007



Adjusted Odds for an ICD*Adjusted Odds for an ICD*

Black femaleBlack female

White femaleWhite female

Black maleBlack male

00 0.40.4 0.80.80.20.2
* Compared with white male* Compared with white male

0.60.6 1.01.0

0.730.73

0.620.62

0.560.56



Variance in CRT Implantation Among Patients with LVEF � 35%

Piccini, JP et al.  Circulation 2008 



Adjusted Odds for an CRT*Adjusted Odds for an CRT*

All CRTAll CRT
White women White women 
vs. white menvs. white men

New Implant New Implant 
Black Black vs.Whitevs.White

00 0.40.4 0.80.80.20.2
* Compared with white male* Compared with white male

0.60.6 1.01.0

0.450.45

0.510.51

0.890.89

Piccini, JP et al.  Circulation 2008 

New Implant New Implant 
Others Others vs.Whitevs.White



Integrating the continuum of care 
for Heart Failure —
How well are we treating chronic ambulatory 
heart failure?



IMPROVE HF Study Milestones

• Longitudinal cohort allows investigators to evaluate changes in practice treatment 
patterns relative to baseline (historical control).

• Single Time Point cohorts allow investigators to:
� Characterize practice treatment patterns

� Identify patients not receiving indicated therapies

Process
Improvement
Intervention

Longitudinal
Cohort

Baseline
Chart Review

(Cohort A)

12 Month
Chart Review

(Cohort A)

24 Month
Chart Review

(Cohort A)

6 Month
Chart Review

(Cohort B)

18 Month
Chart Review

(Cohort C)

Single Time
Points

Fonarow GC et al. Improving the use of evidence-based heart failure therapies in the outpatient setting:
the IMPROVE HF performance improvement registry. Am Heart J, 2007; 154:12-38.



IMPROVE HF Primary Objective

• To observe over the aggregate of 
IMPROVE HF practice sites a relative 
� 20% improvement in at least 2 of the 7 
performance measures at 24 months 
compared with baseline

Fonarow GC et al. Improving the use of evidence-based heart failure therapies in the outpatient setting: the
IMPROVE HF performance improvement registry. Am Heart J, 2007; 154:12-38.



Study Performance Measures

1. Use of ACE inhibitors and/or angiotensin II 
receptor blockers

2. Use of beta-blockers
3. Use of aldosterone receptor antagonists
4. Use of anticoagulation therapy in patients with atrial 

fibrillation
5. Use of implantable cardioverter-defibrillators

(ICDs)
6. Use of cardiac resynchronization therapy (CRT)
7. Documentation that HF education was provided

* in eligible patients without documented contraindications or intolerance

Fonarow GC et al. Circ: Heart Fail 2008 published online May 28th DOI: 10.1161



Quality of Outpatient HF Care

Fonarow GC et al. Circ: Heart Fail 2008 published online May 28th DOI: 10.1161
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Integrating the continuum of care 
for Heart Failure —
Is anyone paying attention to how we are 
treating HF?



30 Day Outcomes for AMI and HF 
are Now Publically Reported







Strategies to Reduce 30 Day Mortality in Patients 
Hospitalized with HF

Fonarow GC et al. JAMA 2007;297:61-67.

• Directly proven in randomized clinical trials: NONE!
• RCT evidence in outpatient settings and/or cross section observational 

data and temporal trend data to support: 
� Avoid inotropic agents (unless shock)

� Maintain beta blockers for those admitted on beta b lockers (unless 
shock)

� Initiate beta blockers as soon as stabilized, pre-d ischarge, in denovo
patients

� Maintain and initiate ACE/ARB (benefit beyond 30 da ys)

� Early aldosterone antagonists in eligible patients who can be closely 
monitored

� Lowest diuretic dose needed to relieve congestion

� Evaluate for reversible ischemia/hibernation and ne ed for 
revascularization

� DVT prophylaxis

� Use of performance improvement tools



Hospital
ED

•Diagnosis
• Admit 
• CCU?

•Acute Rx
•Evaluation

CCU
Telemetry

• IV Meds
•Oral Meds

•LV function
• Echo and/or 

Cath?
•Other 

Evaluation
•Tx to Floor

DC

• Oral 
Meds

• Other 
Rx?

•Other 
eval

•Pt Ed
•F/U

•Disease 
Manage

Early 
Post DC

• Right 
meds?

•Titration
•Pt

Education
Disease 
Manage

•Continuity
Devic e?

Outpatient

•On right meds?
•On right dose?
•Volume status
•Re-assess EF

•Device?
•Self Manage?
•Other Issues?  

Integrating the continuum of care for Heart 
Failure

Fonarow GC Rev Cardiovasc Med. 2006;7:S3-11

Reliable Care: Not Missing the Steps



“Humanity’s greatest advances are 
not in its discoveries – but in how 
those discoveries are applied ...”

Bill Gates, June 7, 2007Bill Gates, June 7, 2007
Harvard Commencement AddressHarvard Commencement Address


