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ABSTRACT
Inborn errors of metabolism (IEMs) are genetic disorders that disrupt normal metabolic pathways, leading to disease through the accumulation of toxic intermediates, deficiency of essential products, or diversion of substrates to alternative pathways. IEMs are broadly classified into small-molecule diseases—such as aminoacidopathies, organic acidemias, urea cycle disorders, fatty acid oxidation defects, and purine/pyrimidine disorders—and large-molecule diseases, including lysosomal and glycogen storage disorders, peroxisomal disorders, and congenital disorders of glycosylation. These conditions frequently present with multisystem involvement and can result in severe complications or multi-organ failure if not diagnosed and treated early.
Early diagnosis is critical in improving patient outcomes, particularly through newborn screening (NBS) programs that enable the timely identification of affected individuals. Expanded NBS using tandem mass spectrometry and other technologies has significantly increased the detection of IEMs, enabling presymptomatic interventions that may alter the natural course of disease. In recent years, pilot studies and regional programs—such as the one implemented in Campania—have contributed to defining best practices for early diagnosis, especially in diseases like lysosomal storage disorders and urea cycle defects.

The research activity of this group focuses on the identification of specific disease signatures and therapeutic targets using a multi-omics approach. This includes the integration of proteomics, metabolomics, and lipidomics data derived from liquid biopsies (blood, urine, saliva, cerebrospinal fluid, DBS) and solid tissues. Advanced multivariate analysis is applied to define altered biochemical patterns associated with disease presence, severity, and response to therapy. This strategy aims to develop reliable biomarkers that support not only diagnosis but also the monitoring of disease progression and evaluation of therapeutic efficacy.

Furthermore, the group works with cellular and animal models to validate candidate biomarkers and investigate disease mechanisms at the molecular level. This comprehensive approach is particularly relevant in rare disorders, where clinical heterogeneity and limited patient numbers challenge traditional diagnostic and therapeutic strategies.

Through its research and collaboration within national projects such as PRIN and regional newborn screening initiatives, this unit contributes to refining the clinical utility of biomarkers and expanding the scope of early diagnostic tools. The ultimate goal is to bridge basic research and clinical application, improving the standard of care for patients affected by inborn errors of metabolism.
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