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Study on the Value of Tandem Mass Spectrometry and Related Gene
Mutation Detection in Neonates with Isovaleric Acidemia
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Abstract: Objective To investigate the value of tandem mass spectrometry and related gene mutation detection of neonates
with isovaleric acidemia (IVA) in Quanzhou of Fujian Province. Methods From January 2019 to December 2020, a total of 151
917 newborns in Quanzhou were screened for inherited metabolic diseases by tandem mass spectrometry (MS/MS). Newborns
with elevated levels of isovalerylcarnitine (AISO-C5 ) were subjected to IVD gene mutation screening using MassARRAY assay,
and suspected patients were diagnosed by second-generation sequencing. Results During the study period, 132 newborns with
elevated AISO-C5 levels had to be recalled by conventional MS/MS screening, of which 20 were still positive when recalled, and
one patient was confirmed as IVA. The positive predictive value of IVA was 0.76%. In addition, three neonates were diagnosed
with 2-methylbutyryl-CoA dehydrogenase deficiency (2-MBAD). After the application of mutation screening, only 5 newborns
had abnormal genetic screening results, and the genetic analysis confirmed that four newborns were IVA carriers and one patient
newborn was VA, so the positive predictive value of IVA was increased to 20%. The NBS results showed that all patients
with increased concentrations of AISO-CS5 , and the AISO-C5 concentration was still elevated during recall. The IVA patient
carried the compound heterozygous mutation of ¢.499A > G (p.P167V) and ¢.1208A >G (p.Y403C) in the IVD gene, and all
three 2-MBAD patients carried the homozygous mutation of c.1165A > G (p.M389V) in the ACADSB gene. Conclusion The
application of MassARRAY assay for IVD gene mutation screening could effectively eliminate AISO-AISO-C5 false positive
samples and increase the positive predictive value, thus significantly improved the efficiency of newborn screening for IVA.
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