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Developmental origins of pediatric nonalcoholic fatty liver disease: redefining the"first hit"
Jacob E Friedman
University of Colorado School of Medicine, USA

The incidence of pediatric nonalcoholic fatty liver disease has increased dramatically, and growing evidence indicates that the 
pathophysiology may be unique from the adult form, suggesting a role for early-life events. Recent radiologic techniques 

have now demonstrated that maternal obesity contributes to hepatic fat storage in newborn infants. Emerging evidence now 
suggests that NAFLD may involve a complex interaction between diet, modifications in gut microbial composition, and a 
dysregulated immune response leading to progressive liver injury. The developing human fetus may be vulnerable to steatosis 
because immature fetal adipose depots are not available to buffer the excess trans-placental lipid delivery in maternal obesity. 
In non-human primate models, in utero exposure to high fat diet results in an increase in the accumulation of liver triglycerides 
prior to birth and increased hepatic oxidative stress and apoptosis, perhaps priming the liver for later development of NAFLD. 
Innate immune dysfunction and necro-inflammatory changes have been observed in postnatal offspring liver of animals born 
to high-fat fed dams. Post-weaning, livers of offspring exposed to maternal high-fat feeding share pathophysiologic features 
with human NAFLD, including increased de-novo lipogenesis and decreased FFA oxidation. Human studies using MRI 
have shown that maternal body mass index predicts infant intrahepatocellular lipid storage, as seen in animal models. The 
generational transfer of NAFLD from mother to infant may occur via epigenetic changes in offspring liver. Transmission of 
microbiota from mother to infant may also impact energy retention and immune function that contribute to a predisposition 
to NAFLD.
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