
Critical Appraisal Worksheet – Diagnosis 
Eastern Virginia Medical School EM Journal Club 

 
Resident: Meg Eason 
 
Date: April 24th, 2017 
 
Citation: Balamuth, Fran, et al. "Comparison of two sepsis recognition methods in a pediatric 
emergency department." Academic Emergency Medicine 22.11 (2015): 1298-1306. 
 
Study Objectives: To compare the effectiveness of physician judgement and an electronic 
algorithmic alert to identify pediatric patients with severe sepsis/septic shock in a pediatric ED 
 
Study Design: Observational retrospective cohort study at a quarternary care urban children’s 
hospital with 90,000 annual ED visits.  
 
Inclusion Criteria: Age 56 days – 18 years, visited CHOP ED from 1/1/12 – 5/31/13, with: documented 
fever >=38.5C, or documented hypothermia <36.0C, or chief complaint of fever 
 
Exclusion Criteria: not specified  
 
 
 
Are the Results Valid?* 
Questions Comments 

A. Did clinicians 
face diagnostic 
uncertainty? 
 

 
Yes – the purpose of this study was to compare different methods of 
diagnosis of children suspected of having sepsis. 

B. Was there a 
blind 
comparison with 
an independent 
gold standard 
applied similarly 
to the treatment 
group and the 
control group?  

          (Confirmation 
bias) 

There is no true “gold standard” for the diagnosis of sepsis. Diagnosis was 
based upon previously published guidelines (AAP Septic Shock 
Collaborative)  and review by three investigators.  . These findings were 
compared to the physician judgement, EMR algorithmic alert, and 2 
combination methods compared in the study. 

C. Did the results of 
the test being 
evaluated 
influence the 
decision to 
perform the 
reference 
standard? 
(Ascertainment 
Bias) 

No.  



What are the Results?* 
Questions Comments 

A. What reported 
likelihood ratios 
were associated 
with the range of 
possible test 
results? 
 

 
Algorithmic alert:  Positive likelihood ratio: 5.6 (5.18-5.95) 
                               Negative likelihood ratio:  0.09 (0.05-0.19) 
Physician judgement: Pos. likelihood ratio: 148.79 (117.2-1900) 
                               Negative likelihood ratio: 0.27 (0.19-0.39) 
Combined method: Positive likelihood ratio:  5.8 (5.5-6.1) 
                               Negative likelihood ratio:  0.04 (0.01-0.12) 
Sequential method: Positive likelihood ratio: 200.8 (151.8-266.7) 
                              Negative likelihood ratio: 0.32 (0.24-0.43) 

 
 
(95% CI in parenthesis) 
 

How Can the Results Apply to Patient Care?* 
Questions 
 

Comments 

A. Will the 
reproducibility 
of the test result 
and its 
interpretation 
be satisfactory 
in my clinical 
setting? 
 

Uncertain. I imagine that we would get similar results from a similar 
(retrospective) study, which do seem to validate the use of an algorithmic 
EMR-triggered sepsis alert. However, actual implementation of this trigger 
was not taken in this study, and may introduce other factors (e.g., “alert 
fatigue”) when used in real-time. Prevalence is likely similar between CHKD 
and CHOP. No specific information regarding the level of training of the 
physicians assessing patients was offered.  
 

B. Are the results 
applicable to 
patients in my 
clinical setting? 
 

Yes. The ED in this study (CHOP) does have a larger annual volume than 
CHKD (~98K vs 50K), but is similar in that it is an academic pediatric 
emergency department, with similar patient demographics 

C. Will the results 
change my 
management 
strategy? 
 

Possibly. We do not currently have an EMR sepsis alert in place, so I cannot 
completely utilize these results. It does highlight the importance of always 
maintaining a high index of suspicion and being vigilant to monitor for 
signs/symptoms of sepsis. 

D. Will patients be 
better off as a 
result of the 
test? 
 

Possibly. Not directly as a result of this study, however implementation of an 
algorithmic sepsis alert has a high sensitivity for sepsis, which could help 
reduce missed cases. However, if not combined with physician judgement, 
this could lead to over-treatment, with possibly negative consequences. 

 



 
Limitations:  
-Retrospective study – alert was not used in real-time, which could change its clinical application. 
Very low prevalence of disease so may not be applicable to populations where sepsis is more commonly 
encountered. 
Final determination of diagnosis of sepsis was made by three investigators. No mention if they assessed 
did so in a standardized format and independent of each other followed by a kappa score. 
-An EMR-triggered algorithm would not be able to be used when paper charts being used – i.e., in 
resuscitation rooms, or during computer downtimes. 
-Physician assessment may have influenced the nursing assessment/charting on which the algorithmic 
alert was based.  
-Some patients may have been treated for sepsis without the ED pathway (which was used as the marker 
of “physician judgement” for positive sepsis identification), and were therefore misclassified as 
“negative” for physician judgement 
Primary or secondary outcomes did not include other meaningful data such as mortality, length of stay in 
ICU or hospital, economic impact etc.    
 
Your Clinical Bottom Line: 
Physician judgement had only 72% sensitivity for severe sepsis criteria, compared with 92% sensitivity 
with the algorithm, however the physician specificity beat the algorithm.  
I do think that an algorithmic alert for sepsis would be useful. I think that, in practical usage, it would be 
combined with physician judgement (by ideally prompting bedside evaluation and heightened clinical 
awareness of possibility of sepsis) and result in high sensitivity for sepsis (however, this was not 
technically what this study evaluated, so this is my own speculation/hope). 
 
 


