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Background: 

The newest 2022 American Academy of Pediatrics guidelines for treating 

hyperbilirubinemia described why higher phototherapy and exchange transfusion thresholds are 

appropriate and provided a means to help clinicians use higher thresholds.1  Nevertheless, 

providers that are accustomed to the 2004 guidelines may have their doubts regarding these 

higher thresholds.  Are these new thresholds safe?  Do changing these thresholds make a 

significant clinical difference?  The new AAP guidelines are so recent there is limited clinical 

experience to answer these doubts, but a similar, higher phototherapy guideline published by the 

Northern California Neonatal Consortium (NCNC) in 2016 could offer a preview2.    

Significant evidence for the safety of higher phototherapy thresholds than the 2004 AAP 

guidelines already exists from multiple population-based studies.  These studies show kernicterus 

only in bilirubin levels >303–8, normal developmental outcomes at bilirubin levels >25 but <309 

and analyses that suggest the number needed to treat to prevent exchange transfusion to be 

overly high for many groups.10 Furthermore, other studies suggest phototherapy may have 

unintended consequences with associations with epilepsy11,12, cancer13,14, and reduced rates of 

breastfeeding in certain populations15.   

Method:  

We recently conducted a QI study when our large well baby nursery and 10 outpatient 

clinics transitioned from the 2004 AAP hyperbilirubinemia guidelines16 to the 2016 NCNC 

guidelines.  From July 2018 to December 2020, we assessed all 6,173 infants admitted to the 

well baby nursery and tracked serum bilirubin levels, phototherapy, IVIG, and exchange 

transfusion.  For the first 6 months of data collection, we used the 2004 AAP hyperbilirubinemia 

guidelines for phototherapy thresholds.  We drew serum bilirubin levels when transcutaneous 

bilirubin levels were in the “high” or “high-intermediate” risk zone.  After a 3 month 

introductory period where we disseminated the NCNC guidelines via grand rounds, email, and 

paper guidance to providers, as well new protocols and order sets for nursing staff, we analyzed 

data for 9 more months.  Under NCNC guidelines, the serum bilirubin levels were obtained when 

transcutaneous bilirubin was within 3 points of the phototherapy threshold.   

Result:  

Our study found changing from the 2004 AAP to the 2016 hyperbilirubinemia guidelines 

resulted in a significant shift in the proportion of infants receiving phototherapy from a baseline 



of 6.4% to 4%.  We also observed a significant shift in the proportion of infants requiring TSB, 

from a baseline of 70% in the pre-group to 26% in the post-group.   

For balancing measures, there was a similar rate of readmission for phototherapy and 

infants with bilirubin within 2 mg/dL of the exchange transfusion thresholds, or those who 

received exchange transfusion, between the pre- and post-groups. For bilirubin > 25 mg/dL, there 

were 0 such babies in our pre group, and 7 babies in our post group; this difference was not 

statistically significant.  One baby in the pre-group was readmitted with a bilirubin level just 

above the 2004 AAP exchange transfusion threshold.  This baby was later diagnosed with 

auditory neuropathy spectrum disorder which was improved by age two.  One baby in the post-

group discharged at 48hr of life did not return to care until day of life 9 and developed 

kernicterus with a peak bilirubin of 39.9 mg/dL.  Ten of the remaining 11 children with bilirubin 

>25 or within 2 points of exchange transfusion had follow-up within our system and did not have 

any neurodevelopmental concerns identified at routine checkups by pediatricians or by parents 

using the Ages and Stages Questionnaire.   

Discussion: 

While there were more infants with bilirubin >25 under 2016 NCNC guidelines, evidence 

from multiple studies has suggested that bilirubin values between 25 and 30 mg/dL do not result 

in adverse neurologic outcomes. 3–9,17 Most detailed was the study by Newman et al9 where 

infants with bilirubin in the range of 25 mg/dL to 29.9 mg/dL (who received treatment) had 

neurologic outcomes on formal developmental assessments that were equivalent to control 

infants.  However, timely identification and aggressive treatment of bilirubin between 25 and 30 

is critical since kernicterus can occur at high bilirubin levels.   

Conclusion: 

Our experience changing from the 2004 AAP to the 2016 NCNC guidelines offers insight 

to providers considering adopting higher phototherapy thresholds such as the very similar 2022 

AAP guidelines.  Adopting these new guidelines is feasible, reduces phototherapy exposure, and 

bilirubin laboratory draws significantly while maintaining similar amounts of clinical 

complications from hyperbilirubinemia.  Timely identification and aggressive treatment of 

bilirubin between 25 and 30 is critical to prevent kernicteus.   
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