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Study Objective: To validate the Canadian Syncope Risk Score (CSRS) in a new cohort of patients with syncope to 
determine its ability to predict 30-day serious outcomes not evident during index ED evaluation.  

 
Study Methodology: This is a prospective multicenter cohort study conducted at 9 EDs across Canada, which 
included patients 16 years and older who presented to EDs within 24 hours of syncope.  
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GUIDE COMMENTS 

1.  Is this a newly derived prediction rule?  (Level IV) 

1a. Was validation restricted to the 
retrospective use of statistical techniques on 
the original  
database?  (If so, this is a Level IV rule & is not 
ready for clinical application). 

No, validation of the original study was performed by completing 
a prospective temporal and geographic study using a new cohort 
of patients. Three of the 9 study sites were used in the validation 
study.   

2.  Has the rule been validated?  (Level II or III)  

2a.  Were all-important predictors included in 
the derivation process? 
 

Yes. The original derivation study published in 2016 used the 
outcome of a “serious adverse event” (SAE), which included all 
potential patient-oriented complications of syncope etiologies. 
Candidate predictor variables were designated a priori by expert 
consensus and whittled down via multiple logistic regression 
modeling yielding the top nine predictors of serious adverse 
events. They are predisposition to vasovagal symptoms, history 
of heart disease, systolic blood pressure <90 or >180, elevated 
troponin, abnormal QRS axis, abnormal QRS duration, corrected 
QT >480, Vasovagal syncope and cardiac syncope.  

 

2b. Were all important predictors present in 
significant proportion of the study population?  

The study had a sufficient number of patients in each category of 
very low, low, medium and high risk to be sufficiently powered. 
The sample size of the study met the recommendations for 
validation studies of prediction tools (ie. Minimum of 100 events 
and a minimum of 100 non-events) 
 
 

2c. Does the rule make clinical sense? 

I believe so, the rule helps risk stratify syncope patients into 
separate categories, with clearly defined disposition 
recommendations. (I.e. very low/low risk get discharged, 
medium risk have a patient centered discussion, and high risk 
get admitted for observation). It requires clinical gestalt still, but 



many of our most commonly used rules do as well.  
 

3. Did validation include prospective studies on 
several different populations from that used to 
derive it (II) or was it restricted to a single 
population (III)?  
 

The validation used prospective data collected from several 
centers spread across Canada, however it did not seek to include 
populations from other countries or specifically other ethnicities. 
Characteristics of patients looked at include age, sex and 
underlying risk factors such as HTN, DM, CAD, arrhythmia, CHF. 
There is no mention of patient race or ethnicity, BMI, family 
history, etc.   

4. How well did the validation study  
meet the following criteria 

 

4a. Did the patients represent a wide spectrum 
of severity of disease? 

Yes, the patients ranged from otherwise healthy 16 year olds, to 
elderly patients with underlying risk factors. However, the vast 
majority of the study participants fell into the very low and low 
risk groups. (Threshold score of -1 included 2145 of 3819 
patients). Only 78 patients were assigned a very high-risk level 
which is probably under-representative of our patient 
population.   
 



4b. Was there a blinded assessment of the gold 
standard? 
 
 

One of the challenges with syncope is that there is no “gold 
standard” rule regarding risk stratification and disposition. This 
study argues that most physicians are currently using clinical 
gestalt to identify patients most at risk for adverse events. This 
study asked physicians to apply the scoring criteria to patients in 
the study. Even though the physicians were blinded to 
“estimated risk of 30-day serious outcomes”, applying a score to 
a patient could carry sufficient weight to change disposition 
decisions. In essence their 30-day composite SAE rate was a 
surrogate “gold standard”. This could overrepresent SAE’s since 
death from any cause would be attributed to an SAE.   
 

4c. Was there an explicit and accurate 
interpretation of the predictor variables & the 
actual rule without knowledge of the 
outcome? 
 
 

Yes.  Consistent with the derivation phase, missing predictors of 
no ECG or troponin were imputed as normal.  Each patient was 
then assigned a risk score and risk categorization. The observed 
risk and expected risk were then compared at each score level. 
Statistical significance was tested using a Cochran-Armitage 
trend test. In the derivation study, a second emergency 
physician assessed a subset of study patients to estimate 
interobserver agreement of the eligibility criteria and predictor 
variables which was not discussed in the validation study.  
Two blinded emergency physicians were designated to 
adjudicate each serious outcome and a third physician resolved 
disagreements.  

4d. Did the results of the assessment of the 
variables or of the rule influence the decision 
to perform the gold standard? 
 
 
 

Possibly. Requiring physicians to assign a score to each patient 
likely influenced their decision by forcing them to think critically 
about each of the 9 variables. One can imagine that even if you 
don’t have the underlying statistics, if you had a patient with a 
calculated score of 6 it would certainly influence your 
disposition.  
 

4e. How powerful is the rule (in terms of 
sensitivity & specificity; likelihood ratios; 
proportions with alternative outcomes; or 
relative risks or  
absolute outcome rates)? 

At a threshold score of −1 (2145 of 3819 patients), the CSRS 
sensitivity and specificity were 97.8% (95% CI, 93.8%-99.6%) and 
44.3% (95% CI, 42.7%-45.9%), respectively. 
 
This means that the study is sensitive in identifying at low risk 
patients that are safe for discharge if you are willing to accept 
that for low risk patients drawing a troponin is essentially 
optional. Note this was not how the study was originally 
designed.   
 



5.  Has an impact analysis demonstrated  
change in clinical behavior as a result of using the rule? (Level I).  
If so consider the following: 
 

1. How well did the study guard against bias in terms of 
differences at the start (concealed randomization, 
adjustment in analysis) or as the study proceeded 
(blinding, co-intervention, loss to follow-up)? 
 
 

No impact analysis has been performed.  
This study was not randomized. Although the physicians 
were blinded to the estimated risk of 30-day serious 
outcomes, they were still required to assign a score to 
patients.  
 
Unfortunately 20% of the eligible patients were not 
enrolled in the study. 1002 patients were excluded from 
the study because “they were missed.” The study is 
vague on the specifics, but suggests that they were “low 
risk” and thus discharged by a busy physician without 
enrollment.  
 
Of the 4131 patients enrolled 312 were excluded during 
the study because they were either lost to follow up 
(152) or had a serious outcome prior to initial 
disposition (160). There is no mention of ITT analysis. 
Instead those patients were simply “excluded” 
Fortunately, this represented a small number of 
patients.   
 
41% of patients did not have a troponin and 3% did not 
have an ECG. These were generally healthy patients 
who had a low overall incidence of serious events, and 
thus the troponin and ECG were recorded as “normal”.  
 

2. What was the impact on clinician behavior and 
patient-important outcomes? 
 
 
 

The goal of the study was to assist ED physicians in risk 
stratification of a challenging patient population. By 
applying the CSRS clinicians would in theory be able to 
use a data supported approach to help with a safe and 
medically efficient disposition. By risk stratifying and 
discharging low risk patients who typically have a very 
low yield admission, it will decrease the burden on the 
hospital system. It also helps to identify medium and 
high-risk patients who may benefit from admission for 
evaluation and possible life saving intervention 
(pacemaker, stenting etc).   
 

 
 
Limitations: The most glaring limitation to this study is that to fully apply and use clinically each patient must have 
troponin and ECG done. Although they clearly state that 41% of the patient population did not have a troponin in 
the study, the true application CSRS requires a troponin. We typically do not order troponins on low risk syncope 
patients, thus this rule doesn’t apply for greater than 50% of the patients we see. We typically get ECG’s on all of 
our syncope patients (I’m unaware of providers who do not.) 
 
As discussed above 20% of eligible patients were “missed” and excluded from the study  the authors state “It is 
possible these patients were at very low risk and were discharged quickly before screening or the emergency 
physician was too busy with sicker patients to complete the data collection form.” This suggests a vulnerability to 
selection bias by treating clinicians.  Clinicians were not blinded when assigning a CSRS score to their patients, 
possibly influencing disposition decisions.  
 
Clinical Bottom Line: Risk stratification of these challenging patients was previously dependent on a physician’s 
clinical gestalt, however the CSRS attempted to create a data driven rule to help identify those at risk for 30-day 



serious events. The rule still relies on clinical judgment, however many of the rules we apply daily do. (see Wells, 
HEART, etc). It is sensitive in identifying low risk patients that are safe to discharge, but to apply correctly requires 
a troponin, which is not part of the typical workup of this patient population. It may be more useful as a tool to 
help in admission of higher risk patients to help “build our case” to the hospitalist. It could also be potentially 
beneficial as part of patient centered discussion/documentation in medium risk patients who have a risk of serious 
outcome similar to that of outpatient managed pneumonia.  


