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[ Abstract | Objective: To analyze the screening results for inherited metabolic
disorders (IMD) in newborns by tandem mass spectrometry (MS/MS) in Guangzhou.
Methods: A total of 272 117 newborns in Guangzhou from Jan 2015 to Dec 2020 were
screened for IMD by MS/MS in Guangzhou Newborn Screening Center. When the primary
screening was positive, the newborns and their mothers were recalled. For those with
positive in re-examination, the biochemical and related genetic analysis were required for
confirmation. The screening results, clinical characteristics and outcomes of the confirmed
cases were retrospectively analyzed and the performance was optimized. Results: Among
272 117 neonates, 1808 (0.66%) cases were positive in primary screening, and 1738 cases
(96.13%) were recalled for review. The median clinical diagnosis time was 15 d after birth.
A total of 79 cases of IMD were diagnosed, including 23 with aminoacidopathy, 17 with
disorder of organic acid metabolism and 39 with fatty acid oxidation disorders, involving
21 diseases. The incidence rate was 1/3444 in newborns, and the positive predictive value
of 4.5%. Four false negative cases were found, all of them were citrin deficiency. The
common diseases were primary carnitine deficiency (26.6%), methylmalonic aciduria
(12.7%) and phenylalanine hydroxylase deficiency (11.4%). The mothers of 32 cases were
confirmed, including 30 cases of primary carnitine deficiency, 1 case of isobutyl-coenzyme
A dehydrogenase deficiency and 1 case of 3-methylcromaryl coenzyme A carboxylase
deficiency. The detection rate was 1/2451 in total population. During the follow-up, most
patients remain asymptomatic, except for 5 severe cases who died early (1 case of maple
syrup urine disease, 2 cases of isolated methylmalonic acidurmia, and 2 cases of carnitine-
acylcarnitine translocase deficiency); and 10 cases of organic acid metabolism disorders
developed mild psychomotor developmental retardation. After optimizing the screening
indicators, the number of initial screening positives dropped to 903, and the positive
predictive value increased to 9.1%, and no confirmed cases were missed. Conclusion:
The incidence rate of fatty acid oxidation disorders is high in Guangzhou. A variety of IMD
can be effectively screened out by MS/MS, and the screening performance can be

improved by optimizing screening indicators.

[ Key words | Neonatal screening; Metabolism, inborn errors; Aminoacidopathy; Disorder
of organic acid metabolism; Fatty acid oxidation disorders; Citrin deficiency; Tandem mass

spectrometry
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Table 1 Screening, diagnosis and follow-up of patients with inherited metabolic disorders in 272 117 newborns
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Table 2 Screening results of inherited metabolic disorders in mothers of neonates with positive CO, C4 and C50H in primary

screening
[M(min~max) ]
PRI 24 FR WiSHBIE BT BRI 40 )AL ) R (%)

Jir 2 1 PR = i 30 Co <10 wmol/L 2.4(0.8~9.8) wmol/L  29.5(21.3~43.3)
C3+C16 <2.0 wmol/L  0.37(0. 12~0. 94) wmol/L

ST LIRS A SRS = 1 C4 >0.7 wmol/L 1. 61 pmol/L 34.1
C4/C3 >0.5 1.14

3-F L S ARG A VR AL s = 1 C50H >0. 6 wmol/L 4. 13 pmol /L 39.9
C50H/C8 >11 413

CO: 7 B A ; C3: INTBE IR ; C 16 A HRIIBE PN B C4 - T TBE AT ; CSOH : 3Rk 5 B PG ; C8 - 1= Bt AV .
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Table 3 Comparison of screening results of neonatal inherited metabolic disorders before and after optimization of screening

indicators
N - L PR A HhAbE s -
BhR i . - N FIL 140 7 K e B
AT no o o TG s s e OPTARRREE
» (%) PEBIEE I1E(%)
SRR 23
KNERFMIZIE 9 Phe>120 117 8.8  Phe/Tyr>2.0 39 26.3  Phe;223(167~603) pmol/L
DS M S | Phe/Tyr:3. 7(2. 7~12. 6)
citrinff F L2 i 6 Cit>30 102 9.1 Ala/Cit<7. 56 45  23.3  Cit:108(33~482) pmol/L
AL T ) Ala/Cit; 1. 4(0. 7~6. 4)
A B IAR IR AT 1
biE=NiAlIkng 1 Arg>30 3 33.3  Arg/Phe<0.75 3 333 Arg:190 wmol/L
Arg/Phe 3. 56
R PR AE 1 Leu>250 69 1.5 Leu/Phe>4.5 11 10.0  Leu:1078 pmol/L
Val>180 Val ;450 wmol /L
Leu/Phe;20. 6
1 R B 2 R 2 Met>50 19 10.5  Met/Phe>0. 8 13 15.4  Met:80(78~83) pmol/L
Met/Phe: 1. 4(1. 2~1.7)
A PR A 17
FRARRIF LN “RINIE 6 C3>5.0 320 3.6 (€3/C2>0.25 91 12.2  C3:10.7(4.5~15.2) wmol/L
Met<10 wmol /L° C3/C2:0. 65(0. 29~1. 23)
PIRR I AE 1
FEEN R AR B 4
2R LE
-HEETEAIEFAR 2 C50H>0.6 64 4.8 C50H/C8>11 41 7.3  C50H:2.0(1.8~2.5) wmol/L
AT = g C50H/C8:19(18. 8~19. 2)
RIS B Z e 1
S RIAE T %Y 3 C5DC>0.28 19 15.8 C5DC/C8>4.2 10 30.0 C5DC:1.4(0.6~1.9) wmol/L
C5DC/C8:20. 3(19. 8~24. 5)
e A b i 39
Jir 2 T PR = i 21 C0<10 314 7.1  C0<8.5 pmol/LE 165 13.0  C€0:6.5(3.1~9.3) pmol/L
€O 8.5~9.9 wmol/ €3+C16:1. 5(0. 6~2. 6) pmol /L
fE(C3+C16)<
2 wmol/L
RSB AN AR 8 C4>0.7 118 9.7 (C4/C3>0.5 56 20.4  C4:1.6(0.8~2.2) pmol/L
= 5iE C4/C3:1. 1(0. 7~1. 6)
STBUEEARGAB SR 3
W-MEEE AL i 2 C12>0.4 78 2.6 (C16+C18:1)/ 6 33.3  C12:0.58(0.35~0.80) wmol/L
B g C14>0. 55 €250.5 C14:0. 88(0. 80~0. 90) pmol/L
C16>6. 68 C16:10. 1(8. 8~11.4) wmol/L
(C16+C18:1)/C2:1. 5(1. 4~1. 5)
ThEE B EANL AR 2 C8>0.3 52 3.8  (C8/C10>2.0 4 50.0 C8:10.8(1.4~20.2) wmol/L
B C8/C10:9. 5(8. 1~10. 8)
WA FEBEIAHIGALE 1 C14:1>0.55 41 2.5  Cl4:1/Cl12:1>5.0 2 50.0 Cl4:1:4.6 pmol/L
it Bk = C14:1/C12:1:21.9
2-HEL T ERAREANIE 2 C550.5 136 1.5 (€5/C3=0.25 61 3.4 (€5:0.7(0.6~0.8) pmol/L

iR Z A

€5/C3:0. 36(0. 24~0. 46)

R P R LSRR e ) 0242 P 202 1R H 35 C3TT REIE 3, (EL R Met A, B Z3 RN 96 J& Metd AT , SRt #60 5L — 8 L AP R 1L RE T
IR AT MedEFR. Phe . KPR ER ; Tyr: B AR ; Civ: INEFR ; Ala: PIRR ; Arg - K6 2R ; Leu . 55288 5 Val . SR ; Met ; R 2R ; CO . W7 S 1A
5 C2: ZBEIRII ; C3 - AT ; C4 - T B PAT; C5 - S Bk P ; CSOH ; 3-Y2 5L e R BRI B ; CSDC 2 % Ik R B ; C8 - B BRI ; C 12, H AR BRI
5 C14 ; 1A TSR THE PRI 5 C 16« AR I PRI B 5 €12+ 1 2 T A T PRI 5 €14 1 ¢ PR 5 94 T A .
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