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Objectives

• To discuss key issues surrounding 
“prognosis” in acute HF

• To compare and contrast existing 
acute HF risk stratification tools

• To present a streamlined approach 
to risk stratification and disposition 
of patients with acute HF



Why Do We Know About HF?  

Massie et al. Am Heart J 1997;133:703–12. 



Goals of Risk Evaluation?

• Get the right treatment to the right 
patient at the right time

• Avoid bad outcomes!



Gheorghiade and Braunwald. JAMA 2011;305:1702-3. 
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What Outcomes? 

• Major adverse cardiac event
– Death
– AMI
– Urgent revascularization 

• In-hospital complications
– Worsening symptoms
– Cardiorenal injury
– Unstable rhythm or labile BP

• Readmission
– Days out of hospital and alive



Attributable Time Frame

• Pre-hospital (?)
• In-hospital 
• Post-discharge

– 3 to 7 days
– 30 days
– 90 days
– 180 days
– 1 year



Weintraub et al. Circulation 2010; 122:1975-96. 



Acute HF Survival Trajectory

Gheorgiade et al. Am Heart J 2005;96 (suppl):11G-17G.



Median Survival

Ko et al. Am Heart J 2008;155:324-31.  



Who Do Emergency Physicians 
Consider “Safe” for Discharge?  

McCausland et al. Acad Em Med 2010;17:108-10.



Net Result?

• ~ 80% admitted to the hospital
– Many to monitored beds



Driven By…

• Clinical inertia and apathy
– Path of least resistance

• Fear 
– Incomplete understanding of risk
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Can We Improve Decision 
Making?

• Definitive criteria lacking with limited 
direction as to who should go where
– Home
– Observation unit
– Full inpatient admission
– Monitored setting

• Telemetry
• CCU or ICU

– NIPPV, ETI, ACS, IV vasoactive meds



Lee at al. Circ Heart Fail 2010 ;3:228-35.
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Lindenfield et al. J Card Fail 2010;16:475-539.

• Hospitalization recommended with:
– Hypotension, worsening renal function, 

altered mental status
– Dyspnea at rest
– Hemodynamically significant arrhythmia
– Acute coronary syndromes



Lindenfield et al. J Card Fail 2010;16:475-539.

• Consider hospitalization with:
– Worsening congestion
• Pulmonary or systemic

– Major electrolyte disturbance
– Associated comorbidity (CVA, DKA, PE, PNA)
– Repeated ICD firing
– De novo HF
• High risk of ACS
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Lee et al. Circ Heart Fail 2011;4:35-43.



ADHERE In-Hospital Mortality 
Model

Fonarow et al. JAMA 2005;293:572-90.



EFFECT Mortality Model
Enhanced Feedback for Effective Cardiac Treatment  

Lee et al. JAMA 2003;290:2581-2587.



Peterson et al. Circ Cardiovasc Qual Outcomes 2010;3:25-32.

GWTG-HF Mortality Score
Get With the Guidelines – Heart Failure



OPTIMIZE-HF In-Hospital 
Mortality Model

Abraham et al. J Am Coll Cardiol 2008;52:347-56.

C-statistic for model = 0.77



Hsieh et al. Ann Emerg Med 2008;51:37-44. 



Lee et al. Ann Intern Med 2012;156:767-75. 



Lee et al. Ann Intern Med 2012;156:767-75. 



Peacock et al. NEJM 2008;358:2117-26.



O’Connor et al. Circ Heart Fail 2011;4:724-32. 



BNP and Troponin: Additive 
Short-Term Prognostic Value

Fonarow et al. Am J Cardiol 2008;101:231-7. 



A Potential Approach? 

Pang et al. J Cardiac Fail 2012;18:900-903.



Take Home Points

• Despite years of research, post-
discharge outcomes for AHF remain 
poor

• Relatively easy to define high-risk
– BP, HR, oxygenation, renal function, 

biomarkers of cardiac stress/injury 

• Limited in our ability to identify 
those who are truly low-risk
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