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Abstract: Objective To investigate the implementation effect of newborn screening for inherited metabolic diseases
(IMDs) in Northwestern Guizhou, and to characterize the genetic mutation spectrum, so as to understand the regional
epidemiological features and provide evidence for early diagnosis and intervention of birth defects. Methods  This
retrospective study included 46 078 newborns screened in eight counties or districts of Bijie in northwestern Guizhou
between September 2023 and September 2024. Dried blood spot amino acids and acylcarnitines were analyzed by tandem mass
spectrometry to screen for 33 IMDs. Screen-positive newborns were recalled for repeat testing and genetic diagnosis. The
screen-positive rate, genetically confirmed case detection rate, and pathogenic variant distribution were analyzed.  Results
Among 46 078 neonates screened by MS/MS, 270 cases were positive, yielding a positive rate of 0. 59%. Genetic testing
was completed in 249 newborns, and 26 were confirmed to have IMDs, yielding an overall detection rate of 0.56%,. The
confirmed disorders comprised hyperphenylalaninemia (n=7), short-chain acyl-CoA dehydrogenase deficiency (n=7), 2-
methylbutyryl-CoA dehydrogenase deficiency (n=6), hypermethioninemia (2#=5), and citrin deficiency (n=1). Twenty-

two variants in six genes were identified, including a novel MATI1A frameshift variant[ c. 680dup (p. Arg228GInfsTer38) ]
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and two candidate recurrent ACADS variants.  Conclusions The detection rate of IMD in northwestern Guizhou is
relatively high. Hyperphenylalaninemia, short-chain acyl-CoA dehydrogenase deficiency, and 2-methylbutyryl-CoA
dehydrogenase deficiency are the most frequently identified disorders, and evidence of ethnic clustering is observed. These
disorders should be prioritized in local newborn screening programs. Genetic diagnosis and counseling should be strengthened

in areas with ethnically clustered populations, while surveillance of newly identified and recurrent variants should be

continued to optimize birth-defect prevention and control strategies.
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Tab. 1 Prevalence of inherited metabolic disorders among newborns in northwestern Guizhou
from September 2023 to September 2024
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Fig. 1 Composition and detection rate of neonatal

IMD in northwestern Guizhou
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Tab. 2 Genes and variation information of the 26 IMD patients
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n04  FEIE B AR I AE MATIA ¢ 769G>A p. Gly257Arg ¢4 AD.AR How ¥
n05  EEE B R AR MATIA . 769G>A p. Gly257Arg &%  ADAR  HUK R
n06  FiE WL TR A AT E  ACADSB ¢ 1165A>G  p. Met389Val ity AR i R
n07  E 2-WETEAE A BARBRZE ACADSB ¢ 1165A>G  p. Met389Val a4 AR B e L
n08 Wil M TEAIE A AR ZE ACADSB ¢ 1165A>G  p. Met389Val it AR R QA
n09 i W TEEE A BAREZE  ACADSB ¢ 1165A>G  p. Met389Val ity AR ;% g
nl0 W 2-WIETEEEE A BAMEZ S ACADSB ¢ 1165A>G  p. Met389Val ity AR % A
nll @ WETEME ABREAMEZiE ACADSB ¢ 1165A>G  p. Met389Val dits AR B8 A2
nl2  FHE EREELLAIEE A BABEZE  ACADS ¢ 1031A>G  p. Glu344Gly Jt AR o B3

ACADS . 625G>A p. Gly209Ser Z4 AR R s R
nl3 W ORI A RAMZE  ACADS ¢ 1148G>A  p. Arg383His J& AR RHi R
ACADS ¢ 625G>A p. Gly209Ser Z4 AR RfiE B3
nld ik SRR BE LA A B SR L= ACADS c. 1195C>T p. Arg399Trp pe AR i 3%
ACADS . 625G>A p. Gly209Ser TAE AR R A3
nl5  UE EHEELAE A BAMRZE  ACADS e 1195C>T p. Arg399Trp 74 AR B L3
ACADS c. 625G>A p- Gly209Ser P AR R E 3%
nl6  SkiE JHHEEELRMEE A BB ZE  ACADS ¢ 1195C>T p. Arg399Trp J4 AR o L3
ACADS ¢ 625G>A p. Gly209Ser Jt AR Ry a3
nl7 W RIS A RAMZE  ACADS ¢ 1031A>G  p. Glu344Gly Jf AR B R
ACADS ¢ 625G>A p. Gly209Ser Zt AR RHiE B3
nl8 B B TR L A B S B = E ACADS c. 1195C>T p. Arg399Trp e AR o 3%
ACADS ¢ 625G>A p. Gly209Ser FE AR R R
nl9  WE  EEREARZE SLC25A13 ¢ 852_855del  p. Met285ProfsTer2 74 AR B 3%
SLC25A13 ¢ 1048G>A p. Asp350Asn G AR ¢ Lo
n20 AR R R T R R I AR PAH ¢ 442-1G>C  p.? k& AR i Q3
CEHRARFAEEZ) PAH ¢ 1174T>A  p. Phe392Ile J& AR ol B35
n2l  EWHE AR AR E PAH ¢ 611A>G p. Tyr204-GLn235delinsSer 244 AR o L3
CRNE R Z) PAH ¢ 910C>A p. GLn304Lys 74 AR RSSO ¥
n22 Wi RRT AR M AE PAH ¢ 1301C>A  p. Alad34Asp Z4 AR How L3
CRNE R R Z) PAH ¢ 1334G>T  p. Cysdd5phe Jt AR R 553
n23  WE R AR I AE PAH ¢ 1033G>A  p. Ala345Thr 4i AR How LH
CEH RARFAEEZ)
n24  WUE R AR PAH ¢ 1301C>A  p. Alad34Asp Z4 AR o R3E
RN AR EZ) PAH ¢ 1123C>G  p. GIn375Glu Jt AR o B3
n25  FHEA RAENER AR PAH c. 208-210del  p. Ser70del k& AR i &3
CRNE R EZ) PAH ¢ 1162G>A  p. Val338Met 74 AR B ¥
n26  WiE AR ER MR PTS ¢ 259C>T p. Pro87Ser ity AR A Rk
YU s e 2)

NS % ¥ 5 3 GRCh38/hg38; # 5% 40 J¥ 51 B 1k 5 MATIA (NM_000429.3); ACADSB (NM_001609.4); ACADS (NM _
000017. 4) ; SLC25A13 (NM_014251. 3) ; PAH (NM_000277. 3); PTS (NM_000317. 3) ;78 57 BUG M T 20 2 3% % JH 26 [E [E 2 i AL 2 15 3 R 4 27
2% (American College of Medical Genetics and Genomics, ACMG) Fl 43 195 Bl 2% 5 25 ( Association for Molecular Pathology, AMP) Bk 4 il 52 i

T8 AR S S JE AR S FE T

K IE B, #EA7 H n02.,n04.n05 MM Met M Met/
Phe KA 42 BE T &7, 5 1 35 2K 28 30 8 I R AE AR . 2%
Ui 1. 2-FEE T A A RS RE B = 0 AR L
HJG 2~7 A BT, B n06 M C5 K C5/C3 /KF
IEW B n07~nll Mk C5 K C5/C3 /KT .6
161) 58 5 0 A 3 B L I R E IR . R T R A A A L
AW = E R AL AT 2~4 ABEY.T Bl E
(n12~nl8) FEAE MW C4.C4/C3 BRI £ K 1R

IV 5 28 B DT I R R I PR RE R . 7 e R
P& R IAE 3 A 3 4 (n21,n23,n25) il Phe
W KT 360pmol/L, fF A IRYT R AEN L 3 il ¥ K
PAH BUR & 4EZ AN AR IKEIRIT 1 4] (n26)
WK I Phe ¥ B3 &5, A48 TR EIRIT R i A
BH4 #4, g Jy O ik BH4 25 ¥03R 97 5 HoAth 3 1] &8 %
(n20,n22.n24) Ifil }% Phe & & 42 & F &5, 332 BB U7
MR, 1 ) A e PR 1 B 2 ORE R A (nl9) #2532 TCEL



« 1200 -

drE JLIER 4R 2026 4F 11 A48 34 %5 11 8] Chin J Child Health Care,Nov. 2026, Vol. 34,No. 11

X 2 AL 3
ﬁ%% R T = R AR R C O IR L R A B R BUE R A5 5 K WIBE VIR YT .
AR K %Eﬁ%%mfﬂ%zﬂ%ﬁﬁ%%ﬁ&ﬂ
R 326 {7 IMD 5 524 48 45 BE U 15 00
Tab. 3 Follow-up of abnormal indicators in the 26 IMD patients
Ll CESLER WL J5 Wi
FE o OmAEEM HW RO _ = A
H i AR bR S G J i F AR AR S {E A F BB bR Sk {E
n01 2024.1. 11 L 3 Met:63. 82, Met/Phe:1. 31 6 Met:24. 45, Met/Phe:0. 48 6 Met:15. 79, Met/Phe.0. 41
n02 2024. 1. 20 §'s 4 Met:61. 75, Met/Phe:1.12 4 Met:75. 86, Met/Phe:1. 15 1 Met.72. 21, Met/Phe.1. 72
n03 2024.5.5 5'q 4 Met:66. 43, Met/Phe:1. 40 4 Met:68. 60, Met/Phe:2. 19
n04 2024.5.11 & 3 Met:64. 97, Met/Phe:1. 11 3 Met:89. 93, Met/Phe:1. 56 2 Met;73. 54, Met/Phe:1. 61
n05 2024.6. 14 5'q 3 Met.98. 84, Met/Phe:1. 22 3 Met.73. 40, Met/Phe:1. 05 2 Met:62. 51, Met/Phe:1. 32
w06 2024.4.25 B 3 €5.0.55, C5/C0:0.03, C5/C2; 2 C5:1.96, C5/C0:0.05, C5/C2; 3  (35:0.31, C5/C0;0.01, C5/
0.03,C5/C3:0. 24 0.11,C5/C3:1. 31 C2:0.01,C5/C3:0. 20
n07 2024.5.19 L] 3 C5:0.52, C5/C0:0.03, C5/C2; 2 C5:0.70, C5/C0:0.08, C5/C2: 2 C5:0. 67, C5/C0:0.35, C5/
0.04,C5/C3:0. 31 0.04,C5/C3:0. 79 C2:0.01,C5/C3:0. 35
n08 2024.6.9 ks 10 C5:0.65, C5/C0:0.03, C5/C2: 4 C5:0.61, C5/C0: 0.04 C5/C2: 2 C5.0.55, C5/C0.0.03, C5/
0.04, C5/C3:0. 60 0.04, C5/C3:0.77 C2:0.04, C5/C3:0.53
n09 2024.6.11 5'q 3 C5:0.58, C5/C0:0.02, C5/C2; 3 C5:1.65, C5/C0:0.04, C5/C2: 2 C5:1.45, C5/C0:0.02, C5/
0.02, C5/C3:0.22 0.15, C5/C3:1.53 (C2.0.04, C5/C3:0. 44
nl0 2024.8.21 I 3 C5:0.54, C5/C0;0.03, C5/C2; 2 C5:0.50, C5/C0:0.02, C5/C2: 7 C5.0.58, C5/C2:0.02, C5/
0.02, C5/C3:0. 35 0.06, C5/C3:0. 86 C3:0. 66,
nll 2024. 8. 16 5'q 17 C5:2.66, C5/C0:0.06, C5/C2: 4 C5:2.32, C5/C0; 0.05, C5/C2: 3 C5:2.37, C5/C0:0.04,C5/
0.09, C5/C3:1. 36 0.13, C5/C3:1.93 C2.0.12, C5/C3:0. 40
nl2 2023.12.17 L 8 C4:0.59, C4/C3:0.53 6 C4:0.58, C4/C3:0.43 2 C4.0.87, C4/C3:0.58,
nl3 2023.12. 25 Ei) 3 C4.0.78, C4/C3:0. 32 6 C4:0.59, C4/C3:0.21 2 C4:0.53, C4/C3.0.22
nl4 2024. 3.6 i) 3 C4:0.67, C4/C3:0.24 2 C4:0.61, C4/C3:0.17 2 C4.0.62, C4/C3:0.22
nl5 2024.6.7 5’q 3 C4.0.80, C4/C3:0. 45 2 C4:0.57, C4/C3:0.57 4 C4.0.72, C4/C3:0.58
nl6 2024. 6. 30 3B 3 C4:0.82, C4/C3.0. 25 3 C4:0.52, C4/C3:0.58 2 C4:0.44, C4/C3:0.31
nl7 2024.7.24 5'q 3 C4:0. 88, C4/C3:0.41 2 C4:0.53, C4/C3:0.59 2 C4:0.56, C4/C3:0.52
nl8 2024. 8. 06 i) 4 C4.0. 88, C4/C3:0. 32 2 C4:0.68, C4/C3:0.43 2 C4.0.52, C4/C3:0. 14
nl9 2024.4.10 5'q 3 Met:71. 39, Phe:311. 68, 2 Met:105. 63, Phe:188. 07, 2 Met: 368. 38, Phe: 188.11,
Cit:387. 38, Arg:30. 20 Cit:318. 41, Arg:84.33 Cit:277. 62, Arg:106. 55
n20 2024.7.23 L) 11 Phe;138. 66, Phe/Tyr;3.71 2 Phe;139. 28, Phe/Tyr:1.75 3 Phe:224. 64, Phe/Tyr:3.58
n2l 2024.7.01 il 3 Phe:636. 10, Phe/Tyr:8. 55 3 Phe:1 790. 52, Phe/Tyr:30. 21 2 Phe:1 312. 84, Phe/Tyr :16. 88
n22 2024. 6. 14 3 3 Phe:189. 35, Phe/Tyr:1. 71 3 Phe:175. 73, Phe/Tyr.6. 96 2 Phe:157. 32, Phe/Tyr.2. 97
n23 2024.7.20 5'q 3 Phe:447. 22, Phe/Tyr:13. 66 2 Phe:1 948. 32, Phe/Tyr:35. 89 4 Phe:1 264. 62, Phe/Tyr:28. 59
n24 2024.5. 20 5'q 3 Phe:128. 69, Phe/Tyr:2. 41 2 Phe:138. 24, Phe/Tyr:1. 47 7 Phe:150. 09, Phe/Tyr:2.13
n25 2024.3.12 L) 3 Phe:355. 71, Phe/Tyr:6. 98 4 Phe:575. 04, Phe/Tyr:9. 45 2 Phe:553. 08, Phe/Tyr:8. 30
n26 2023.11. 8 Ei) 3 Phe:1 077.76, Phe/Tyr:12. 45 4 Phe:224. 83, Phe/Tyr:8. 32 3 Phe:278. 48, Phe/Tyr:3. 67

A 3% & iR (methionine, Met) , §ii# B A i (free carnitine,C0) . Z it A B Cacetylcarnitine, C2) , N i A Bl ( propionylcarnitine, C3) , T ik A 5l /
5 T Bk B (butyrylearnitine/isobutyrylcarnitine, C4) , 2- 1 3% T B A 5 ( 2-methylbutyrylcarnitine, C5) , JR & 2 (citrulline, Cit) , % 5 4 ik (phen-

ylalanine, Phe) . K5 & & (arginine, Arg) , ¥.0 & pmol/L, #§ b5 Ho (8 TG #LA .

3 4 i
3.1 B9 b A ARG R AR L ﬁ@wﬁﬁﬁ,

ARMIX IMD & 555 S A FE 22 5. P2 IX

Wﬁ%mﬁﬁﬁ%ﬁa“ﬁ%ﬁ%&%%m:mm
I AR LT TN X R A A BB = R R
BEUY ARPFFEXTES UYL 8 AN HLIX 46 078 i A=
L SR IR AR R AT S L TR L IR SR 1A Bk 30 5 A e S AR
PRI S AT 33 o 3t A% AR 14 A 4 A R L T
A BB 2B L2 BE 2 W, 2R 2 IMD L 26

1) o G v R S TN R IMLAE 7 ) TR A A B
ABGEZAE 7 B 2-H BT MR A B AU B2
6 1. w5 W R AR ML 5 M A PR B = 1
], A R 0. 56%0, BRI I AP . R TR
AR LA oL B IE HE Bl il A B0 Sl B = S A s R e
s 29 127 000, BB 43 SCHR T8 5 3575 P BB A7 7 1
X 22 5% B VAL M X 55 56 1 19 IMD J k71
3.2 HPHRARAEABAALS AR LRKE HH
T 24 2 IR SR 2 24 IR 1T 5 7% I Bk = E L & — Fh
L 0384 AR T 3 A gl e A B Bl et 1
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T AL T . AR A I B 5 & AR LS A
MATIA B 578 B0 B S A s 58748 BUW Pk T
PR B BCEE L BOR . H o MATIA ¢ 769G > A
p. Gly257Arg B b | A BER G RAB Z —,
MATIA c. 680dup: p. Arg228GInfsTer38 b #i &k M
MIZR7AE 5 485 45 5 AR B I i Met J Met/Phe
RETE M ERAERRK 6 N ARIHE
HRE, X5 Tong A Myt 45 % — 8 W
MATIA JE R A AR 55 | 9 w8 A 22 2 I I
PRARE PR A B o 0 ) 482 S48 17 12 5 TR B ok Uo7 o5 2
2l 58 75 55 1) 3% L 4% A R A L 2 %00 R e AL
il B 52 ek
3.3 2-VATHELAE A LA Z 0 Rog4F4E
WV b N T SR M AR ISR R A2 1 6 1A
2-WIE T BERE G A B SR Bk = A8 A2 L 240 B
#a7 ACADSB c. 1165A>G:p. Met389 Val #i /48
S LFIRIEM ACADSB c. 1165A™>G 5848 J& 1 5 A\
BERERATMA 5, AP ACMG #5# . ClinVar
K HGMD 48 7 43 1 » 1% 728 55 o 3500 48 5, B U
BAERRER 7N ISR BIBR LK C5.C5/
C2 e C5/C3 BTt @b R R IR & 7% I % A1
K PRAEIR 3% 5 A7 3l i 25 5 — 30 8 m 5%
RURH G Y I R 3 B ORT BB W K A R) Y 4 2L
B
3.4 FEeEELAAEE A MLARBEZEARA SAHMN
7 {5 TR L A A S B = 0T A2 )L 4 A
ACADS BN E & 4G 2% 5. HAFEHR AL 5
ACADS ¢ 1195C > T p. Arg399Tip Fll c. 625G > A:
p- Gly209Ser, ACADS c. 625G> A p. Gly209Ser £E {1
N 5 B S AR IR W ANBE TR 2 26. 700 A
RIS A R LA 55 A — A AR R, B0 .
W98 &I ACADS c. 625G>A:p. Gly209Ser 4fi & 2
B ARARLBEDR A ONIEH LEN R
PR, 14% R 3 RBOE # 0 A4S R, Bk 4h, ACADS
c. 625G=>A:p. Gly209Ser 4fi & %75 L L& C4 (7]
WOPEF A C5.C8.C10,C10: 1 Hr&e A5, LA K
PRYEZFEN 5 W BRI R TH & . AR BE 5% o
WIS 7 BRI e L B T A BBl B = 5 B A L
34 (nl12,n16,n18) JRIW & FE T R T+ 1= » Bl U7 28 o
K4 F ok B R RE AR 3 5 SCHR 4 1Y 38 2
A L A 2 1Y BB R 2 B0 SE R B 45 R — B
PR IZ G B R AR ) R
3.5 BRARAMbEMIZEE ARERWHZER
PR IAE L 7 B, SR =2 0. 150, & T &
PR UL V4 45 H At 7 7 48 T 7 A= DL s 5 2 %) 41 38 %%

Pt BN i H AT VTR ) b I L S P b T RE
R EEMIX . B2 BJLH .3 Bl 4l PAH B
o AE BT I Phe 135 T L 3k B0 KA T 8 AE
K25 TR N R IR IR YT 5 1 4] BH4 Bl = 4F &
FH OIRZACZ5903R 97 . Phe ¥R B & 2 ] 352 32 Y0 [l
HoAy 3 942 i v R T AR e AB LM Phe ¥R AN 5
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R T 5 A GG R IR L 7R T A LRI O A R T
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KX 2R ZGK 0. 56 %05 A A 44 R INLAE L
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SRR NREE A R A R, HOW] R AR AE A AR
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. 625G=> A p. Gly209Ser; 4 fiff 5% 45 5 25 75 4t Hh
DX il 52 A Ak TMID i 25 12 W7 2 100 )5 457 28 5 s 44 1t
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