
– Prospective and explicit clinical validation of the Ottawa Heart Failure Risk Scale, with and without use of 

quantitative NT-proBNP 

– Ian G. Stiell et al published in ACADEMIC EMERGENCY MEDICINE in March 2017 

– Goal was to validate the previously described Ottawa Heart Failure Risk Scale (OHFRS) in a real time clinical setting.  

– prospective cohort study that took place in six Canadian teaching hospitals 

Outcome(s) [or Dependent Variable]: 

– Death from any cause within 30 days of the index ED visit or   
– Significant Adverse event within 14 days of the ED visit, regardless of whether initially admitted:  

o a) Admission to a monitored unit (intensive care, coronary care, acute monitoring, or stepdown units; not telemetry); b) 
endotracheal intubation or need for noninvasive ventilation (NIV) after hospital admission, unless on NIV at home; c) 

myocardial infarction d) major procedure defined as unplanned coronary artery bypass graft, percutaneous coronary 

intervention, other cardiac surgery, or new hemodialysis; or e) relapse and hospital admission for patients who were 
discharged on the initial ED visit, defined as a return to the ED for any related medical problem within 14 days resulting in 

admission to hospital, i.e., respiratory distress, fever, sepsis.
 
Relapse without associated admission was not considered an 

SAE. Of note, Canadian EDs generally make disposition decisions within 12 hours of arrival and do not use observation 

units.   
– The secondary outcomes-physician accuracy in interpretation, acceptability to the physicians, and potential impact on 

disposition decisions. 

 

– Study subjects:  

o Adults >50 years with acute onset of SOB (of less than 7 days’ duration) due to acute heart failure. Patients 

admitted to hospital and discharged from ED were included 

Inclusion Criteria:  

– Patients must have had appropriate symptoms with clinical signs of fluid retention in the presence of an underlying 

abnormality of cardiac function with SOB; OR a beneficial response to treatment (e.g., brisk diuresis followed by 

improved breathlessness) was also considered.  

Exclusion Criteria: 

– did not fit with the accepted definition of acute heart failure or who were too ill to be considered for discharge after 2–

12 hours of ED management: 1) resting oxygen saturation < 85% on room air or after being on home oxygen level for 20 minutes; 

2) heart rate greater than or equal to 120 beats/min; 3) systolic blood pressure < 85 mm Hg; 4) confusion, disorientation, dementia; 5) 

primary presentation is for ischemic chest pain requiring treatment or with acute ischemic ST-T changes on initial electrocardiogram 
(ECG); 6) ST- elevation myocardial infarction on initial ECG; 7) terminal status—death expected within weeks from chronic illness; 

8) from nursing home or chronic care facility (not seniors residence); 9) enrolled in previous 2 months; or 10) on chronic 

hemodialysis  

Data collection:  

– Patients were assessed for the original OHFRS (Figure 1) by ED staff physicians (all certified in emergency medicine) 

or by supervised residents in emergency medicine training programs, who were trained by means of a 1-hour practical 

session.  

– Physicians were advised not to make their disposition decisions solely based upon the original OHFRS, which had not 

yet been validated. 

– Labs were collected, CXR, EKG, BNP (if available) etc 

– After appropriate treatment (based on physician preference—did not go into detail) a 3 minute walk test was conducted 

without oxygen or with patients home oxygen. 

– For each patient, physicians answered two questions related to interpretation and use: 1) What is the total score for this 

patient and what risk category does this place the patient in? (low, medium, high, very high); 2) How comfortable 

would you be in using the scale to help make a disposition decision for this patient? (5-point scale from “very 

comfortable” to “very uncomfortable”).  

Data Analysis: 

– Assessment of the primary outcome measure was made by the investigators, blinded to the patient status for the 

predictor variables, from these source documents: 1) ED health records, 2) hospital health records, 3) computerized 

hospital patient tracking and record system, and 4) review of provincial death records. Patients not identified by 

hospital records were followed by telephone at 30 days.  

– There was a steering committee that calculated the OHFRS score for all patients (correcting for physician variability or 

incomplete charts). This criterion interpretation of the point score total and the risk category (low, medium, high, very 

high) was made by the steering committee based on the status of the patient for the component variables as documented 

in the records and without knowledge of the outcome status for SAE. This allowed us to evaluate the performance of 

the scale when accurately applied.  



Results:  

Study participants: 

– 1100 patients were enrolled 

o mean age 77.7—53% male, 44% female 

o only 62% had BNP measured (n= 684 vs total of 1100) 

o 230 could not do walk test, 463 attempted, 357 not asked 

– treatments included: IV diuretics (majority), IV nitrates and NIPPV 

– 57.2% admitted to hospital  

– 42.8% discharged home 

– overall SAE rate was 15.5%: 19.4% for those admitted and 10.2% for those discharged from the ED 

o 17.4% in those with BNP—likely due to smaller N 

o 39% of the deaths (16/41) occurred in patients that were discharged home from the ED or later following 

hospital admission 

– Table 4- looks at scores and probabilities of SAE ranging from 5.7% at a score or 0 to 100% at 8 with decreasing 

sensitivity with increasing scores (likely due to lower N). Compared to actual practice, using an admission threshold of 

OHFRS score > 1 would have increased sensitivity (71.8% vs. 91.8%) but increased admissions (57.2% vs. 77.6%). 

Using a threshold > 2 would have led to a similar sensitivity (71.8% vs. 71.2%) but reduced admission rates 

(57.2% vs. 48.3%).  
– Adding BNP did not substantially change the results of these findings  

– Physicians were overall exact in their scoring 60% of the time, and +/- 1 point 95% of the time. 11.9% physicians felt 

uncomfortable using the scoring system, often stating no access to BNP and not able to walk patients as barriers.  

 

Limitations: 

– Physicians not blinded to OHFRS score—they calculated this. Told not to factor this into dispo decisions, but likely 

biased them 

– RAD-1 had a significantly lower admission rate of 38.1% vs 57.2% using same scale. also not similar thresholds for 

SAE (0 = 2.8% and 5.7% in RAD 2) raises the question of reproducibility and accuracy of scale 

– Unclear how follow up was performed other than chart review. Difficult to know if some patients had SAEs but were 

evaluated elsewhere as phone follow up was unclear.  

– Applicability to our setting: Do not use CDUs—may not be applicable to our population; not likely representative of 

US populations—needs external validation 

 

Applicable? Feasible? Clinically relevant? 

– Applicable and feasible- yes—helps to estimate short term risk of SAE in acute HF and can be a useful tool for making 

rational dispo decisions using the criteria outlined by OHFRS.  The barriers expressed by the physicians in this study 

are not necessarily barriers for us- we have easy access to BNP and I think it’s certainly feasible to make it a point to 

walk all of these patients (maybe not three minutes).  

– However, I don't necessarily feel that this is practice changing for us here at MMC. I think we all consider the factors in 

the Ottawa scale when determining a patient’s disposition, however it may be helpful to risk stratify them as 

appropriate for CDU vs hospital admission. Helps to differentiate those low risk patients that can safely be treated in 

ER (score of 0) vs be placed in the CDU (>1) to see HF team in am. I still don’t think it helps to confirm that patients 

with a score of 0 are completely low risk.  

– The way that this might change my practice is that, similar to the heart score, it’s a helpful tool to use when risk 

stratifying a patient, however there is never no risk. The way that I will implement this tool in my practice is by using it 

alongside shared decision making with low risk patients in deciding their disposition while also considering social 

barriers that may predispose them to treatment failure.  

 


