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Application of mass spectrometry combined with next—generation sequencing in the diagnosis of neonatal genetic
and metabolic diseases. YU Ai—zhen, FENG Xue, WANG Xin. Department of Pediatrics, Shenzhen Children’s Hospital,
Shenzhen 518000, Guangdong, CHINA

[Abstract] Objective To explore the application effect of mass spectrometry combined with next-generation
sequencing in the diagnosis of neonatal genetic and metabolic discases. Methods A retrospective analysis was per-
formed on 289 high-risk newborns with suspected clinical manifestations of genetic metabolic diseases admitted to
Shenzhen Children’ s Hospital from June 2016 to June 2020. All children were given mass spectrometry combined
with next-generation sequencing to screen for genetic metabolic diseases, and they were followed up till 6 months-old.
Results With next-generation sequencing as the gold standard, among 289 neonates with suspected genetic metabolic
diseases, 40 were finally confirmed, including 22 males and 18 females; there were 15 neonates with fatty acid metabo-
lism diseases, 14 neonates with amino acid metabolism diseases, and 11 neonates with organic acid metabolism diseases.
Mass spectrometry detection revealed 34 cases of genetic and metabolic diseases, with the sensitivity of 78.8% (95%CI:
61.1% to 91.0%), the specificity of 100% (95%CI: 99.8% to 100%), the positive predictive value of 100%, and the nega-
tive predictive value of 99.7% (95%CI: 99.3% to 99.8%). Mass spectrometry detection and next-generation sequencing
detection showed inconsistent results in 2 cases, of which 1 case was detected as abnormal metabolism of alanine or tyro-
sine by mass spectrometry but as 3-methylglutaconic aciduria by the next-generation sequencing, the other case as abnor-
mally elevation of blood tyrosine by mass spectrometry but as gene hemizygous mutations by next-generation sequenc-
ing (diagnosed as 3—methylcrotonyl-CoA carboxylase deficiency). During the follow-up, among the 40 children, 1 child
with methylmalonic acidemia developed acute metabolic disorders and then died after giving up treatment, and the rest
received timely intervention based on diagnosis and developed well. Conclusion Mass spectrometry can diagnose ge-
netic and metabolic diseases relatively quickly to guide clinical treatment, while next-generation sequencing can verify
the results of mass spectrometry and explain the cause from a genetic perspective, thereby guiding further treatment and
genetic counseling. Mass detection combined with next-generation sequencing can diagnose high-risk newborns with
clinical manifestations suspected of genetic metabolic diseases more quickly and comprehensively, and enable the doc-
tors to implement individualized treatment as soon as possible to improve the prognosis of children.
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[Abstract] Objective To investigate the changes and clinical significance of fasting blood glucose (FBG), gly-

cosylated hemoglobin (HbAlc), and serum C-peptide levels in patients with type 2 diabetes mellitus (T2DM) complicat-
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