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PURPOSE 

• No validated decision tools exist to identify patients with acute heart failure at low risk for 30 
day adverse events.  

• Important because may be able to identify potential candidates for safe discharge and 
outpatient management  

• Nearly 1 million annual visits to ED for AHF associated with >80% admission 

• Expected to rise because aging population, increased survival in CHF and ACS 
 
STUDY DESIGN 

• Prospective, observational cohort study of 1,033 patients diagnosed with acute heart failure 
in the ED across 4 hospitals in approx. 4 years (2007-2011) 

 
 
METHODS 
 
Research Setting 

• 2 university affiliated tertiary EDs, 2 community EDs; 1 in Nashville, 3 in Cincinnati  
 
Study Population  

• Selected using modified Framingham Criteria  

• 2 Major (paroxysmal nocturnal dyspnea, neck vein distention, rales, cardiomegaly on 
CXR, acute pulmonary edema, S3, hepatojugular reflux)  

• 1 major and 2 minor (ankle edema, night cough, dyspnea on exertion, hepatomegaly, 
pleural effusion, tachycardia > 120 BPM)  

• 2 investigators reviewed medical record from ED (blinded to inpatient record) 
if agreed fine, if not third assessor adjudicated (kappa of .90) 

• Outcomes: Death, ACS, cardiopulmonary resuscitation, mechanical cardiac support, 
mechanical ventilation, emergent dialysis, emergent revascularization  

 
What were the study groups? (ex. describe placebo vs control) 

• Adverse events collected in 2 step process:  

• Chart review to ascertain events in index admission or return visit in 30 days after 
enrollment  

• Phone follow up at 5 days and 30 days after enrollment  

• Follow up method robust: 3 attempts by phone, 2 to alternate contact, 1 repeat 
patient, EMR review within region, SS death index at 30 and 90 days post enrollment 
if no contact made  

• Approached 3,865; Enrolled 2012; AHF 1033 that ultimately completed 
30 day evaluation 

 
 



 

 

 
 
 
 
Statistical Methods 

• Used a method called pre-conditioning (to reduce large number of predictors 57 to 13) and 
proportional odds assumptions to most accurately select candidate variables that predicted 
6 ordinal outcomes 

• Quantified the predictive accuracy of model by calculating discrimination using concordance 

• Further optimized the calibration curve at low end to minimize false negative results 
in order to accurately identify low risk patients 

 
 
RESULTS 

• 7% experienced 5 day event (usually ACS), 12% 30 day event (death)  

• Concordance (quantify predictive accuracy) somewhat higher in woman than in men  
 
Nomogram: Table 3 - visual description of the predictive strength of each of 13 predictive 
variables on the 30 day risk of an adverse event   
 
Table 4: 

• Elevated BUN and Troponin were significant predictors of adverse outcomes 

• Elevated BNP, tachypnea, use of dialysis trended toward significance (whereas BMI, 
diastolic BP, supplemental o2, outpatient ACEi, and Na level did not)  

 
CONCLUSIONS DRAWN BY AUTHORS 
1. Characterize 13% of patients with less than 5% risk of 30 day adverse events with negative 

predictive value of 98% (1 death out of 134 at <5% risk) - could redirect patients from 
admission to discharge  

2. Variables readily available during ED work up like BUN, RR, Dialysis can help identify ED 
patients at low risk of adverse events 

3. Only small proportion of AHF patients at very low risk of 30 day events —> high sensitivity 
and negative predictive value at this end  

 
LIMITATIONS 

• High proportion of patients with ACS (because broad, heterogenous population early in 
course of ED work up), suggests this is important marker to identify high risk cohort 

• Model did not include predictive risk of ED revisits or hospital readmissions as adverse 
outcomes 

• Shows internal validity, but need to tested and externally validated in separate population  

• 13 variables, may be complex to remember  

• Really only found two variables statistically significant for adverse events (BUN and 
Troponin) but these are already intuitively high risk variables in any CHF patient reiterates 
that this study is applicable to low risk population 

 
IMPLICATIONS FOR PRACTICE 



 

 

• Key question is what level of outpatient contact and treatment is possible, if the goal is to 
prevent admission and adverse event the understanding how robust outpatient care is is 
important- what are barriers to patients accessing this care?  

• Feasible to use in practice, although has not been validated externally  

• Allow me to hone the accuracy of predicting high risk versus low risk AHF populations  

• Will use it in shared decision making, and in justifying discharge from ED  

• Will help me to think about/further assess patient’s outpatient resources, access to care, 
barriers to treatment, etc.  

 
LEVEL OF EVIDENCE 
IIb Prospective, development of diagnostic criteria  


