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Heart Disease and Stroke Statistics – 2005 Update. A merican Heart Association.
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The Problem of Heart Failure (HF)

• Prevalence (2002):  4.9 million

• Incidence:  550,000

• Hospital discharges (2002):  970,000

• Understanding clinical characteristics is critical for developing 
effective therapies for these patients



Outcomes in Patients 
Hospitalized With HF

Jong P et al. Arch Intern Med. 2002;162:1689
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Survival After HF Hospitalizations
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National Trends in Outcomes Among Patients 
Hospitalized with HF

Trends in Crude and Adjusted Mortality Rates 

1999

1998

1997

1996

1995

1994

1993

1992

Year

0.93 (0.92-0.94)1.01 (1.00-1.02)31.710.3494,733

0.93 (0.92-0.93)0.99 (0.97-1.00)31.810.2436,257

0.92 (0.92-0.93)0.98 (0.97-0.99)31.710.2507,986

0.91 (0.90-0.92)0.99 (0.97-1.00)31.410.3505,661

0.91 (0.90-0.92)1.00 (0.98-1.01)31.510.5510,529

0.91 (0.90-0.92)0.99 (0.98-1.00)31.710.6509,245

1.00 (referent)1.00 (referent)33.910.9509,549

NANA32.511.0483,560

1-year30-day1-year30-day

Adjusted Mortality (OR, 95% CI)Crude Mortality (%)N

National sample of 3,957,520 Medicare beneficiaries >65 who were hospitalized with HF between 1992 and 1999

Kosiborod AJM 2006;119:e1-e7.  



Potential Strategies to Prevent /Reduce 
Hospitalization for Heart Failure

• PRIMARY PREVENTION
– Risk factor modification
– Early diagnosis
– Patient education
– Dietary and medication compliance

• ACUTE TREATMENT
– Alleviate symptoms
– Avoid harm
– Adhere to guidelines

• SECONDARY PREVENTION
– Optimize evidence-based treatments
– Incorporate disease management



Failure to
Seek Care

19%

Causes of Hospital Readmission
for Congestive Heart Failure

Other
17%

Inappropriate
Treatment

16%
Treatment

Noncompliance
24%

Diet
Noncompliance

24%          

Ashton CM, et al. Ann Int Med.1995;122:415-421.

83%
Probably 

Could Have 
Been Avoided



Potential Strategies to Prevent /Reduce 
Hospitalization for Heart Failure

• PRIMARY PREVENTION
– Risk factor modification
– Early diagnosis

• ACUTE TREATMENT
– Alleviate symptoms
– Avoid harm
– Adhere to guidelines

• SECONDARY PREVENTION
– Optimize evidence-based treatments
– Incorporate disease management
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Costanzo MR, et al. J Amer Coll Cardiol. 2007;49:675-683.
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UNLOAD: Freedom from Re-hospitalization



< 48 hrs 7 days
Treatment period

Safety
follow-up

TLV 30 mg qd

Placebo

Randomization

Hospitalization
for CHF

60 days

Global status

Day 0       Day 7

Long-term mortality benefit

Short-term 
symptom benefit Target number 

of events = 1065 deaths

EVEREST: Study DesignEVEREST: Study Design

Gheorghiade M, et al.  JAMA. 2007;297(12):1332-1343; Konstam MA, et al. JAMA. 2007;297(12):1319-1331.



TLV

PLC

Peto-Peto Wilcoxon Test: P=0.68
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Konstam MA, et al.  JAMA. 2007;297:1319-31.

CV Mortality or HF HospitalizationAll-Cause Mortality

EVEREST: Primary End PointsEVEREST: Primary End Points



Clinical Effects of Therapies for ADHFClinical Effects of Therapies for ADHF

Therapy
Symptom 

Relief 
Hospitali-
zations

Improves 
congestion

Effect on 
mortality

Worsens renal 
function

Diuretics + ? yes ? poss

Ultrafiltration poss poss yes ? no?

Vasodilators + no ? neutral no
AVP 
antagonists + no yes neutral no
Adenosine 
Antagonists ? ? ? ? ?

Inotropes +? No No* worrisome poss
Natriuretic
peptides + no yes ? poss



Potential Strategies to Prevent 
hospitalization for Heart Failure

• PRIMARY PREVENTION
– Risk factor modification
– Early diagnosis

• ACUTE TREATMENT
– Alleviate symptoms
– Avoid harm
– Adhere to guidelines

• SECONDARY PREVENTION
– Optimize evidence-based treatments
– Incorporate disease management



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



CMS Publicly 
Reported Heart 
Failure (HF) 30-Day 
Mortality Measures for 
Hospitals

Why follow the guidelines? 

PUBLIC ACCESS TO QUALITY DATA 
IS HERE!!



30-Day Mortality for HF
National Experience for July 2005 – June 2006 Discharges

Heart Failure (HF)

• Data from 423,294 eligible HF discharges (749,650 cases were 
considered) from 4,807 acute care and critical access hospitals in 
2005-06 are included in this report

• HF volume per facility ranged from 1 to 1,162 across 4,807 hospitals

• The 30-day crude national mortality rate for Medicare p atients 
with HF was 11.1%

• Nationally, risk-standardized HF mortality rates for hospitals 
ranged from 6.7% to 17.3% with a median of 11.1%

• Nationally, 38 hospitals performed better than U.S. national ra te, 
35 hospitals performed worse than U.S. national rat e and 4,734 
hospitals performed no different than U.S. national  rate for HF 
admissions in 2005-06. 



• Life-saving drug and device therapies 
continue to be underutilized

• Recommendations for medication and 
device therapies are rapidly evolving

• Collaboration among physicians (PCP, 
Cardiologist, HF specialist, EP) can be 
challenging but is necessary

• New approaches for encouraging the 
use of life-saving therapies are needed

Fonarow GC. Rev Cardiovasc Med. 2002;3:S2-S10. 

Quality Improvement as an adjunct to 
heart failure therapy



Utilization of Evidence-Based Therapies in 
Heart Failure; Identifying the Quality Gap

*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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HF Disease Management Program: 
Impact on Hospitalizations
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9295
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Management 6 Months
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* *

214 Patients, 6 months conventional treatment pre- versus 6 months post-comprehensive management.
Total medical costs: Pre ($18 808) versus Post ($9555), P<.0001. 

Fonarow GC. et al. J Am Coll Cardiol. 1997;30:725-732.

*P=.05 versus conventional management

429

63
Post-

comprehensive
Rx

Conventional
Care

85% Reduction
P=.0001

Cumulative 
Hospitalizations 

(6 months)



HospitalHospital --based System in based System in 
Heart Failure Reduces Heart Failure Reduces 
Readmissions and MortalityReadmissions and Mortality

65

46

23
18*

38*

95*

ACEI Rx Readmissions 1-Year Mortality

  Pre-intervention (n=11,038)

  Post-intervention (n=8045)

T
re

at
m

en
t R

at
es

 (
%

)
T

re
at

m
en

t R
at

es
 (

%
) HR 0.80HR 0.80

PP<.0001<.0001

HR 0.77HR 0.77
PP<.0001<.0001

Intermountain Health Care: 10 hospitals 1/1996Intermountain Health Care: 10 hospitals 1/1996 ––12/1998 (n=11,038) to 1/199912/1998 (n=11,038) to 1/1999 ––3/2000 (n=8045)3/2000 (n=8045)
Pearson RR et al. Pearson RR et al. Circulation.Circulation. 2001;104:II2001;104:II --838.838.

PP<.0001<.0001
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Impact of EvidenceImpact of Evidence --Based HF Therapy Use at Based HF Therapy Use at 
Hospital Discharge on F/U Use: OPTIMIZEHospital Discharge on F/U Use: OPTIMIZE --HFHF

60 to 90 Day Post-Discharge Follow-up
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OR 42.4
(95% CI 28.5-63.3)
P<0.0001 OR 11.6

(95% CI 8.35-16.1)
P<0.0001

34,057 HF patients hospitalized at 236 US hospitals participating in OPTMIZE-HF, f/u on 2500 with LVD.
Fonarow GC. Paper presented at: Heart Failure Society of America Annual Meeting; September 12-15, 2004; Toronto Canada.



Copyright restrictions may apply.Fonarow, G. C. et al. JAMA 2007;297:61-70.

Unadjusted and Risk-Adjusted Process-Outcome Links for 
ACC/AHA Hospital Performance Measures for Heart Fai lure
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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



Randomized Trials of Disease Management 
Programs for Heart Failure

33 Randomized Trials, 5308 patients   Roccaforte EJHF 2005;7:113-1144.

0.50–0.67 •0.580.69–0.94 •0.760.69–0.93 •0.80Overall

0.37–0.610.470.62–0.820.710.59–0.910.73Long intervention (> 6 m)

0.53–0.86 •0.680.88–1.26 •1.050.63–1.12 •0.84Medium intervention (3–6 m)

0.46–0.82 •0.610.51–0.74 •0.610.66–1.160.88Short intervention (0–3 m)

0.51–0.730.610.74–0.910.820.77–1.11 •0.93Nurse

0.39–0.66 •0.510.47–0.710.580.44–75 •0.58Multidisciplinary

0.46–0.700.580.66–0.860.750.71–1.030.85Low quality studies

0.45–0.75 •0.580.63–0.80 •0.750.53–0.91 •0.70High quality studies

CIORCIORCIOR

HF-related readmissionAll-cause readmissionMortalitySensitivity analysis

• P <0.01



Meta-analysis of CHF Disease 
Management Programs

Pooled relative 
risk 0.74 
(0.67, 0.81)

Phillips CO, et al. JAMA. 2004;291(11):1358-1367.

Impact on hospital readmissions: 

(95% CI)Overall

(2002)Riegel
(2002)Kasper
(2002)Harrison
(2002)

Krumhol
z

(2001)Blue
(1999)Raunville
(1999)Naylor
(1999)Serxner
(1999)Jarrasma
(1999)Stewart
(1998)Stewart
(1998)Cline
(1996)Rich
(1999)Oddone
(1995)Rich
(1994)Naylor
(1993)Rich



• Improved use of evidence-based therapy

• Improved symptom status and
functional capacity

• Improved QOL

• Reduction in hospitalization

• Decrease in total medical costs

• Improved survival suggested
in some studies

Benefits and Drawbacks of Heart Failure 
Disease Management Programs

HF Disease
Management

Program
4%

Moser DK, Mann DL. Circulation. 2002;105:2810-2812.

Usual Care

96%



The Association Between the Quality of 
Inpatient Care and Outcomes

• Early HF readmission and 30-day mortality are 
associated with the process of inpatient care

• Meta-analysis of 13 studies: The risk of early 
readmission is increased by 55% when inpatient 
care is of relatively low quality*

Kahn KL, et al. JAMA. 1990;264:1969-1973.
Ashton CM, et al. Ann Intern Med. 1995;122:415-421.
Ashton CM, et al. Medical Care. 1997;35:1044-1059.

*The quality of inpatient care was measured through a scoring process that evaluated 
predefined elements of essential technical care of the hospitalized patient.  Elements were: 
admission workup (history, physical examination, and initial tests), criteria for evaluation and 
treatment during the stay, and criteria for readiness for discharge.



ACC/AHA Guidelines: Implementation of 
Guidelines

• Chart audit and feedback of results can be effective to 
facilitate implementation of practice guidelines

• The use of reminder systems can be effective to facilitate 
implementation of practice guidelines 

• The use of performance measures based on practice 
guidelines may be useful to improve quality of care

• Academic detailing or educational outreach visits are useful 
to facilitate the implementation of practice guidelines 

• Multidisciplinary disease-management programs for patients 
at high risk for hospital admission or clinical deterioration are 
recommended 

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



SUMMARY



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



Evidence-Based, Mechanism-Driven Treatment 
Across the Continuum of LVD and HF

Control 
Volume

Reduce Morbidity/Mortality

Diuretics

? ultrafiltration

Digoxin

bbbb-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



Conclusions

• A large treatment gap exists between guidelines 
and practice for heart failure and a large number of 
patients are having hospitalizations and fatal 
events that can be prevented

• Hospital-based management programs can 
significantly increase the utilization of evidence-
based therapies

• Some outpatient-based HF disease management 
programs are highly effective, but the need for 
additional personnel and the requirement for 
significant resources has limited implementation; 
reimbursement for these programs remains an 
issue


