
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)? 
 
 

Hard to say. No actual description of the 
randomization process was included. This was 
a convenience sample and took place only 
when “research assistants were available.” 
Which could lead to bias. The study suggested 
that faculty and fellows were treating 
clinicians. Were residents excluded?  

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

This would save a great number of patients 
from having to undergo the invasive 
procedure of LP’s. 523 of 776  infants age 
29-60 who met low risk criteria could have 
been sparef from having an LP.  
 
 

 
 
Limitations:  

- Only 30 infants were found to have bacteremia or bacterial meningitis – this prediction 
rule needs further validation in cohort of patients with greater number of invasive 
infections 

- Still need to take caution in patients < 28 days when at greatest risk for 
bacteremia/bacterial meningitis – also greater concern for herpes encephalitis (0.2% had 
HSV infections and were in the first month of life) 

- Excluded assessments for viral illness 
 
 
Clinical Bottom Line: It is a promising study but needs further external validation. Still take 
caution in patients < 28 days.  



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

 

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

No, majority of the patients found to have SBI had 
UTI’s. Only 30 had bacteremia or bacterial meningitis. 
Children with “pre-existing medical conditions” were 
excluded and not clearly defined.  

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

No, to date there is no gold standard in the assessment 
of SBI’s. As a surrogate of meningitis, all patients who 
did not undergo LP (23.2%) had 8-14D follow-up by 
phone or review of medical records.   

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

Uncertain. The authors make no mention of whether of 
data abstractors interpreting predictor variables were 
blinded to outcomes. None of the predictor variables 
however were subjective.   

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

No gold standard. 

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

Derivation set:   (CI 95%) 
- sensitivity 98.8%  (92.5-99.9) 
- specificity 63.1% (59.7-66.4) 
- NPV 99.8%  (98.8-100.0) 
- PPV 21%  (17.1-25.5) 
- Positive LR 2.68 (2.44 – 2.93) 
- Negative LR 0.02 (0.003-0.14) 
 
Validation set:  
- sensitivity 97.7%  (91.3-99.6) 
- specificity 60%  (56.6-63.3) 
- NPV 99.6% (98.4-99.9) 
- Positive LR 2.33 (2.23-2.67) 
- Negative LR 0.04 (0.01-0.15) 
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GUIDE COMMENTS 

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

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, it was prospective and patients were randomly 
placed into derivation or validation groups 

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

Yes. Internally validated by splitting groups into 
derivation and validation cohorts. It had not been 
EXTERNALLY validated in non-PECARN study 
sites. 

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

Probably. . SBI’s were defined as bacteremia, 
meningitis and UTI. Pneumonia was not considered an 
SBI.   

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

Yes. All patients underwent Yale Observation Scale. 
100% had cell counts, blood and urine cultures, 99% 
had procalcitonin assays. 

2c. Does the rule make clinical sense? 
 

 
Yes.  

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)?  
 

 
Validation study was contemporaneous with 
prospective derivation study,  Different populations 
included patients - </= 28 days or >/= 28 days 


