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RATE.
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INTRODUCTION: Inborn errors of metabolism (IEMs) comprise heterogeneous and rare monogenic
disorders with a variety of overlapping or unspecific clinical phenotypes. IEMs are individually rare but
collectively common and are significant causes of morbidity and mortality in children. Diagnosis of an IEM
is supported by clinical suspicion and biochemical studies and is confirmed by molecular analysis and/or
enzymatic analysis. Next-generation sequencing (NGS) is a valuable tool, allowing the analysis of various
genes simultaneously. This minimizes the turnaround time, which is crucial for some IEMs.
OBJECTIVE: The aim of the study was to evaluate the performance of targeted NGS in confirming the
diagnosis of IEMs in a clinical setting. MATERIALS AND METHODS: 135 patients with clinical and
biochemical suspicion of IEM were analyzed between July 2019 and December 2021 with a custom NGS
panel of 87 genes. Bioinformatics tools were applied to detect and prioritize small variants, and to predict
copy number variations. RESULTS: Global diagnosis rate was 75%, but when dividing patients according
to their previous studies, in those with a defined biochemical and clinical suspicion the diagnostic yield
was 85%, meanwhile when previous findings were not conclusive, it was 12% (p< 0.0001). Diagnostic
rates also showed differences related to the nosological group: The best yield was achieved in those
patients with Aminoacidopathies (100%) and Organic Acidemias (95%). A total of 122 variants related to
the clinical suspicion of the patients in 32 genes were identified: 37% were absent from population and
disease-based databases; nevertheless, 78% of them could be classified as pathogenic or probably
pathogenic, according to the ACMG consensus criteria. Only 18 variants were identified in more than one
patient. CONCLUSIONS: This is the first attempt towards a better knowledge of the molecular basis of
more than 40 IEMs in our population. NGS technology applied to this cohort of patients evidenced the
high allelic heterogeneity and the low representation of local variants in genetic databases. The highest
diagnostic yield is achieved when clinical and biochemical characterization allows candidate genes
identification. Genetic diagnosis, especially when performed rapidly, can be determinant for the
management of IEM patients.
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