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Purpose 

Research Question(s): What variables, in ED patients with heart failure presenting with dyspnea, are 
predictive of adverse outcomes? 

Hypotheses: 
 
There will be variables, based on previous studies and provider experience (see Tables 3 and 4), correlated 
with serious adverse events.  

Study Purpose: 
To identify variables in heart failure patients presenting to the ED with dyspnea that predict serious adverse 
events, with the purpose of making a decision-tool that is predictive of SAEs in  these patients - the Ottawa 
Heart Failure Risk Scale - that can guide disposition decisions. 

 

 

Methods 
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Study Design: Prospective observational cohort study  

Outcome(s) [or Dependent Variable]: 

Serious adverse events, defined as Death within 30 days OR, any of these within 14 days:   

 1. admission to monitored unit where pt is too ill to ambulate,  

 2. intubation or NIPPV (unless pt uses NIPPV at home),  

 3. MI (definition includes coronary angioplasty), 

 4. Major cardiac procedure (CABG, PCI, cardiac surgery, new HD) 

 5. Return to ED and admission for any reason 

Outcome was assessed by chart review and review of provincial death records, blinded to the collected “predictor 

variables”.  
 

Independent Variables: 
Many. See tables 3, 4, and 5. Notably a 3 minute walk test with various vital signs and NT-proBNP were included. 

Ethics Review:   IRB Review      

Research Setting: Six Canadian teaching hospital emergency departments 

Study Subjects: Convenience sample of adults > 50 years of age with acute shortness of breath due to exacerbation of 
chronic HF or new-onset HF. Studied as per ED visit. 

Inclusion Criteria: Patients aged 18 years older with heart failure as defined by pragmatic criteria per HF working group 
of the European Society of Cardiology:SOB + clinical signs of fluid retention (pulmonary or peripheral edema) in the 
presence structural or functional cardiac abnormality. If doubt, improvement in symptoms in response to diuresis was 
considered.  

Exclusion Criteria: 

 1. Too ill:  

 1. Resting O2 sat < 85% on room air or on home O2 for 20 minutes 

 2. HR > 120 

 3. SBP < 85 

 4. Confusion, disorientation, dementia 

 5. ischemic chest pain requiring nitrates 

 6. acute ST segment elevation 

 7. terminal status “death expected within weeks” 

 8. on chronic hemodialysis 

 2. From nursing home or chronic care facility 

 3. Enrolled in study in previous 2 months 

Study Interventions: 

None. All patients were treated / dispositioned per physician judgment without knowledge of the additionally collected 

variables. 
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Study Groups: n/a 
 

Instruments/Measures Used: 

Univariate analysis was used to establish variables with statistically significant correlation with outcomes.  

        Continuous variables  were analyzed via univariate analysis on discriminative cutpoints  

    These significant variables had stepwise logistic regression, from which a score system was created. 

This score system was internally validated using bootstrapping (simulating new sample populations by randomly 

sampling from collected sample). 

Data Collection: 
Data on independent variables was collected by research assistants. Outcomes were measured by chart review and/or 
provincial death records by investigators blinded to the independent variables. 

Data Analysis: 

Univariate analysis was used to establish variables with statistically significant correlation with outcomes. Continuous 

variables were analyzed via univariate analysis on discriminative cutpoints. 

These significant variables had stepwise logistic regression, from which a score system was created. 

This score system was internally validated using bootstrapping (simulating new sample populations by randomly 

sampling from collected sample). 

 
A priori sample size calculation?   Yes     
 
Adjustment for potential confounders?     Not Described    

 

 

Results 

Study participants: 
559 eligible patient visits, mean age of 76.  

    38% were admitted.      

There were 65 SAEs (11%).  

31 (47.7%) of these occurred in the 346 patients not admitted on the initial ED visit  

13 deaths (2.3%); 4 of 13 (30%) occurred in patients sent home  
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Brief answers to research questions [key findings]: 
After the univariate analysis, 22 variables were statistically significantly correlated.  

After stepwise multivariate regression, 10 variables remained:  

1. NT-proBNP >5,000 ng/L 

2. History of prior stroke or TIA 

3. Prior intubation 

4. ECG has acute ischemic changes 

5. HR > 110 bpm 

6. SaO2 < 90% on arrival 

7. Troponin I or T elevated >/= MI elevated 

8. Urea > 12mmol/L (33.6 mg/dL) 

9. Serum CO2 > 2 mmol/L 

10.  HR > 110 bpm during 3 minute walk test 

 
These variables were weighted, then used to create the Ottawa Heart Failure Risk Score (Figure 1) 
 
 

Additional findings: 
Overall admission rate to these six hospitals was 38.%.  

47.7% of SAEs occurred in patients discharged from the ED (of course, one of the subsets of SAE, admission 

after return to ED, can only happen to patients who are discharged)  

Limitations: 
- Including hospital admission within 14 days of discharge as a serious adverse event.  

- Including both admitted and discharged from ED patients.  

- Variable use of NT-proBNP.  

- Convenience sample. Though they actually did compare baseline characteristics of non-enrolled eligible 

patients vs. enrolled in a supplemental table, and they were similar.  

- One of the goals of this rule would be to guide disposition decisions, but this study is not designed to answer 

the question of whether admitting patients reduces SAEs (other than the fact that readmission after initial ED 

discharge cannot happen if admitted). 

 

 

Clinical Implications 
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Applicable? Yes, somewhat. This is a similar population to what we see in our ED. However, it was designed in 
a setting where there was a different problem: not admitting enough high risk patients. We have a tendency 
to not send people home in the US. We would benefit more for a decision rule designed to identify low risk 
patients safe for discharge. 
 
Feasible? Yes. These are variables that we routine collect in the ED, and could be easily plugged into  
Clinically relevant? Not yet. At this point, it was an interesting idea, but needed the validation study. We also 
don’t know if admitting patients actually prevents the SAEs we’ve heard about.  
 

Level of evidence generated from this study 

 
Ia: evidence obtained from meta-analysis of randomized controlled trials 
Ib: evidence obtained from at least one randomized controlled trial 
IIa: evidence obtained from at least one well-designed, controlled study without randomization 
IIb: evidence obtained from at least one other type of well-designed quasi-experimental study 
*III: evidence obtained from a well-designed, non-experimental study 
IV: expert committee reports; expert opinion; case study; case report 

 

 

Additional Comments/Discussion/Notes 
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