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[ Abstract | Objective: To investigate the incidence and gene mutation characteristics
of fatty acid oxidative metabolism disorders in Jining area of Shandong province , and to
evaluate the therapeutic effect. Methods: Blood samples of newborns were collected in
Jining of Shandong province between July 14, 2014 and December 31, 2019. Tandem
mass spectrometry was used to determine the levels of carnitine and acylcarnitine in the
blood to screen for fatty acid oxidative metabolism disorder. For newborns with positive
screening result, blood DNA was analyzed by MassARRAY and high-throughput
sequencing, then verified by Sanger sequencing. The diagnosed children were given
early intervention and treatment, and followed up. Results: Forty-two children with fatty
acid oxidative metabolism disorders were screened out of 608 818 newborns, with an
incidence rate of 1/14 496. Primary carnitine deficiency (16 cases, 38.10%) and short-
chain acyl-CoA dehydrogenase deficiency (16 cases, 38.10%) were the most common,
followed by very long-chain acyl-CoA dehydrogenase deficiency (6 cases, 14.29%),
medium-chain acyl-CoA dehydrogenase deficiency (4 cases, 9.53%). In children with
primary carnitine deficiency, ¢.1400C>G (p.S467C) and ¢.51C>G (p.F17L) were the most
common in SLC22A5 mutations; and ¢.278C>T (p.S93L), ¢.1049T >C (p.L350P),
c.572A>G (p.K191R), ¢.431T>C (p.L144P) were newly discovered mutations. Ten
children with carnitine replacement therapy showed normal development during the
follow-up. In 6 children without carnitine replacement treatment, hypoglycemia developed
during the neonatal period in 1 case, in whom the creatine kinase was increased, and the
intellectual and language development delayed in the later period; the other 5 children
developed normally during the follow-up period. The ACADS gene mutations c¢.1031A>G
(p-E344G) and ¢.164C>T (p.PS5L) were common in children with short-chain acyl-CoA
dehydrogenase deficiency, and the children developed normally during the follow-up. In
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children with very long-chain acyl-CoA dehydrogenase deficiency, the c¢.1349G>A
(p-R450H) was common in ACADVL gene mutations; and ¢.488T>A (p.L163%), ¢.1228G>T
(p-D410Y), ¢.1276G>A (p.A426T), ¢.1522C>T (p.Q508*), ¢.1226C>T (p.T409M) were
newly discovered mutations. Three children treated with milk powder rich in medium-
chain fatty acids had normal development during the follow-up. The other 3 cases with
combined carnitine reduction were treated with levocarnitine and milk powder enriched of
medium-chain fatty acids, 1 case developed normally during the follow-up, 1 case died of
acute illness at the age of 3 months, and 1 case had acute illness and recovered after
treatment, and developed normally during the follow-up. ¢.449_452del (p.T150R{s*4) was
the most common ACADM gene mutation in children with medium-chain acyl-CoA
dehydrogenase deficiency, and c¢. 718A>G (p.M240V) was a newly discovered mutation.
All children received low-fat diet, and hunger and fatigue were avoided; 1 child was
supplemented with L-carnitine, and the other 3 children were not treated with drugs, and
all of them developed normal during the follow-up. Conclusions: Primary carnitine
deficiency and short-chain acyl-CoA dehydrogenase deficiency are the most common fatty
acid oxidative metabolism disorders in Jining area. There are gene hotspot mutations and
new discovered gene mutations in patients. Patients with early diagnosis and treatment

through neonatal screening have a good prognosis.

[ Key words | Lipid metabolism, inborn errors; Gene mutation; Tandem mass spectro-

metry; Neonatal screening; Follow-up studies
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[ ZEB&IE | % B W (free carnitine, CO) ; T Bt P A& (acetylcarnitine, C2) ; % BE A 4
(propionylcarnitine,, C3) ; T Bt P #(butyrylcarnitine , C4) ; 3 Bt A% (octanoylcarnitine
C8) ; R Bt N # (decanoylcarnitine, C10) ; P & 75 ¥ Bt I 3k (tetradecenoylcarnitine ,
C14:1) ; A=A BE P 5 (palmitoylcarnitine,, C16) ; I8 &-B44% KK (polymerase chain reaction,
PCR)
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