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Abstract: Liver disease among infants receiving parenteral nutrition - challenges in identifying clinically relevant
biomarkers
Parenteral nutrition-associated liver disease (PNALD) is complex and diagnosed by concurrent use of parenteral
nutrition, clinical presentation, and alterations in hepatic biomarkers exclusive of other causes of liver disease. Some
consider it a form of drug-induced liver injury (DILI). In adults, threshold criteria based on upper limits of normal (ULN)
for alanine transaminase (ALT), alkaline phosphatase (ALP) and total bilirubin may not be appropriate for children whose
hepatic function is immature. Using a pre-existing database of children treated for PNALD, our aim was to determine if
the adult DILI criteria could be applied to this population.
Methods: Adult DILI criteria were applied at baseline, when treatment for PNALD (defined as a direct bilirubin ≥2.0
mg/dL) was initiated.

Results: A total of 214 children with PNALD treated at Boston Children’s Hospital were identified; 168 subjects were
eligible for analysis. Most subjects analyzed were male (61%) and preterm (87%). ALP≥2×ULN captured the least
amount of DILI (11%), while GGT≥1×ULN accounted for the most (62%). Using the adult DILI criteria, 60 (39%) subjects
with PNALD were found to have DILI. Substituting GGT≥1×ULN for ALP≥2×ULN improved the sensitivity, with 105 (69%)
of subjects meeting at least one criterion for DILI.
Discussion/Conclusion: Numerous challenges made it difficult to apply adult DILI criteria to pediatric patients with
PNALD. Direct bilirubin, fractionated ALP and perhaps gamma-glutamyltransferase may be more suitable. Given its
complex etiology, perhaps a more appropriate term, multifactorial induced liver injury (MILI) should be used when
diagnosing PNALD and potentially other hepatic conditions in this population.

