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ABSTRACT Objective: To explore the tandem mass spectrometry screening the incidence of neonatal hereditary metabolic disease
and confirmed cases, and to provide a reference for its clinical application. Methods: Retrospective analysis the 27217 cases neonatal
who were used tandem mass spectrometry to inherited metabolic disease in our hospital from May 2013 to December 2016, records of
tandem mass spectrometry screening suspected and confirmed positive patients. They were divided into groups according to the gesta-
tional age, birth weight, blood sampling time respectively after eliminating neonatal diagnosis. The levels of amino acids in each group
were compared. Results: In this study, 27217 cases of newborn, tandem mass spectrometry screening for suspicious positive accounted
for 1.69% (459/27217), 14 cases confirmed, incidence was 0.05%(14/27217); After eliminating neonatal diagnosis, there were no signifi-
cant differences in concentrations of alanine (ALA) and methionine (MET) in newborn between preterm group and full-term group(P>0.
05), there were no significant differences in concentrations of MET, ornithine (ORN) and citrulline (CIT) in newborn between the birth
weights 2500 g group and >2500 g group (P>0.05), there was no significant difference in the concentration of proline in newborn be-
tween blood sampling time 3~7 d group and >7 d group(P>0.05). In addition to the above, the rest of the all kinds of amino acid concen-
tration in preterm labor group compared with full-term newborn group, < 2500g group compared with >2500 g group, blood sampling
time 3~7 d group compared with >7 d group, differences were statistically significant (P<0.05). Conclusion: Tandem mass spectrometry
can be found neonatal hereditary metabolic disease early, but should according to gestational age, birth weight, time of blood sampling to
determine the cutoff value, in order to reduce false positive rate.
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Table 1 Results of tandem mass spectrometry screening

Cutoff value Positive Confirmed  False positive False negative
Diseases Anomaly index
(pwmol/L) (cases) (cases) (cases) (cases)
Hyperhenylalaninemia PHE(PHE/TYR) 28.06~103.19 28 3 25 0
Homocystinuria t MET 10.81~64.12 59 0 59 0
Maple syrup urine disease 1t LEU 88.27~327.52 39 1 38 0
Disorder of
. . Tyrosinemia 1 TYR 37.90~305.88 96 1 95 0
amino acid
. Citrullinemia 1 CIT 6.06~37.35" 22 1 21 0
metabolism
Argininemia 1 ARG 2.09~40.78 45 1 44 0
Ornithine trans
. 1 ORN 47.54~393.08 7 1 6 0
carbamylase deficiency
Glutaric aciduria type [ 1 C5DC 0.03~0.14 8 1 7 0
Glutaric aciduria type 11 T C4,C5,C8 0.0~0.93 5 0 5 0
Methylmalonic academia T C3(C3/C2) 0.46~4.32 34 1 33 0
Propionic acidemia + C4DC 0.11~1.92 6 0 6 0
. Isovaleric acldemla T C5 0.0~0.70 9 0 9 0
Disorder of
. . Beta-Ketothiolase
organic acid ) T Csi 0.0~0.13 3 0 3 0
. deficiency
metabolism
Methylcrotony-CoA
) 1t C50H 0.0~0.73 8 1 7 0
Carboxylase Deficiency
3-hydroxy-3-methylglu-
Y Y Y g 1T C3 0.02~0.13 21 0 21 0
taryl-CoA lyase deficiency
Malonic acid hematic 1 C3DC 0.02~0.14 4 0 4 0
Very long chain
ong 1 Cl4l 0.0~0.39
acyl-COA dehydrogenase 10 1 9 0
) T Cl4:1/Cl16 0.05~0.59
deficiency
Medium chain acyl-CoA 1 C8(C8/C10) 0.0~0.33 . | " 0
dehydrogenase deficiency + C6 0.0~0.37
Disorder of Fatty
Short chain fatty acids
acid metabolism 1 C4 0.0~0.93 8 0 8 0
metabolic abnormalities
Carnitine through
1 Clé6 0.73~6.14 20 0 20 0
obstacles
Carnitine Transporter | CD 15.01~95.04
15 1 14 0
Defect 1 C2 9.83~39.94
Total - - 459 14 445 0

Note: LEU: Leucine; CD: Free camitine; C2: Acetyl-L carnitine; C3: Propionyl-L-carnitine hydrochloride; C4: N-butyryl carnitine; C5: Isovaleryl

carnitine; C6: Caproyl carnitine; C8: Capryloyl carnitine; C10: Decanoic camitine; C14: Nutmeg carnitine; C16: Palmitoyl carnitine; C3DC: Propylene

acyl carnitine; C4DC: Propylene acyl carnitine; C5DC: Glutaric acyl carnitine; C5:1: Base crotonic acyl carnitine: 1; CSOH: 3 - hydroxy isoamyl acyl

carnitine; C14:1: Fourteen acyl carnitine: 1; C16:1: Sixteen acyl carnitine: 1.
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Table 2 Comparison of amino acid concentrations in neonates with different gestational ages(x+ s, wmol/L)

Types of amino acids Preterm labor group(n=1063 )

ALA 426.84+ 89.76
ARG 18.79+ 6.74
CIT 13.92+ 437
GLY 464.18+ 132.75
MET 24.59+ 6.73
ORN 151.67+ 44.71
PHE 56.15+ 7.92
PRO 184.34+ 41.67
TYR 106.77+ 33.28
VAL 119.85+ 34.61

Full-term newborn group(n=26140) t P
425.18+ 88.26 0.437 0.724
16.13+ 5.29 5.743 0.000
15.38+ 4.54 -5.119 0.000
433.47+ 115.36 16.474 0.000
24.32% 6.67 0.525 0.688
162.33+ 41.84 -4.967 0.000
51.78%+ 7.18 3.754 0.000
211.65+ 43.32 -15.632 0.000
112.19% 31.46 -3.894 0.000
139.72% 37.55 -19.782 0.000

3 ARIHEFEREILSERRERD

LR (xt s, wmol/L)

Table 3 Comparison of detection results of amino acid concentrations in neonates with different birth weight(x+ s, umol/L)

Types of amino acids

Birth weights 2500g group(n=1004) Birth weight>2500g group(n=26199) t P

ALA 44534+ 91.26
ARG 18.22+ 7.04
CIT 14.73+ 4.42
GLY 476.55+ 137.78
MET 24.51% 6.69
ORN 157.84+ 42.34
PHE 57.96+ 7.23
PRO 193.72+ 36.55
TYR 101.63% 30.67
VAL 120.04+ 35.21

423.71% 80.44 6.227 0.000
16.34+ 7.43 5.062 0.000
14.68% 4.39 0.371 0.779

448.25+ 112.41 15.786 0.000
24.33% 6.85 -0.742 0.433

158.27+ 43.04 -0.558 0.671
50.89+ 6.97 6.229 0.000

208.44+ 46.28 -4.796 0.000

113.78+ 35.49 -7.394 0.000

138.52+ 36.62 -17.272 0.000

& 4 REIR A EHTE )L SEEBRREET

LR (xt s, wmol/L)

Table 4 Comparison of detection results of amino acid concentration in neonates with different blood sampling time(xz s, wmol/L)

Blood sampling time 3~7d group

Blood sampling time >7d group

Types of amino acids (n=25153) (n=2050) t P
ALA 436.78+ 102.35 409.24% 79.39 11.274 0.000
ARG 15.87+ 6.24 19.33%+ 7.25 -8.726 0.000
CIT 13.64% 3.97 16.22+ 4.71 -10.277 0.000
GLY 462.73+ 128.39 398.55+ 108.84 21.739 0.000
MET 25.38% 7.25 23.31% 6.27 3.943 0.000
ORN 161.06+ 44.49 151.46% 37.29 4.184 0.000
PHE 55.24+ 7.16 51.27% 6.67 5.007 0.000
PRO 205.45+ 42.27 206.83+ 41.96 -0.942 0.000
TYR 110.49+ 32.29 104.37+ 31.24 2.973 0.000
VAL 128.47+ 31.42 13491+ 37.25 -3.103 0.000
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