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[Abstract] Objective To explore the clinical and genetic characteristics of children with holocarboxylase synthetase
(HLCS) deficiency. Methods A retrospective analysis was conducted on the clinical data of 3 children with HLCS deficiency who
were admitted to Children's Hospital Affiliated to Zhengzhou University from December 2014 to January 2024. Relevant literature
indexed in CNKI, Wanfang Data, PubMed and other databases was reviewed to summarize the clinical characteristics and HLCS gene
mutations of children with HLCS deficiency. Results  All 3 children were male, with onset age of 4-6 months. The main clinical
manifestations included shortness of breath, vomiting, diarrhea, and poor mental state, and partial cases were complicated by growth
retardation and neurological symptoms. Laboratory tests showed metabolic acidosis in all cases, blood amino acid and acylcarnitine
profiles as well as urinary organic acid analysis suggested multiple carboxylase deficiency. Genetic testing revealed compound
heterozygous mutation in the HLCS gene of all 3 children, among which the c. 1892delT(p. L631X) mutation was previously
unreported. According to the guidelines of the American College of Medical Genetics and Genomics (ACMG), the c. 1892delT
(p.L631X) mutation was rated as pathogenic mutation (PVS1+PM2_supporting+PM3). Biotin supplementation was effective in all
cases. Literature review included 27 English literatures and 29 Chinese literatures, reporting a total of 133 children with HLCS
deficiency caused by HLCS gene mutation. Common clinical manifestations included metabolic acidosis, skin lesions, vomiting,
feeding difficulties, dyspnea, diarrhea, and neurological symptoms, etc. Conclusions Blood amino acid and acylcarnitine profiles,

urine organic acid analysis, and gene testing are helpful for the diagnosis of HLCS deficiency. Timely biotin supplementation leads to a

good prognosis. The mutation of HLCS gene is considered as the genetic etiology of HLCS deficiency in 3 children, among which the

c.1892delT(p.L631X) mutation is a newly discovered mutation.
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it ASRACEG . TMEGTAG ARILES . NERBRIRILAG & 3-  PPW7eifl . JRPE, SEONFERRE R IR
O [ S Ll A PR AL 25 &5 HLCS NSRS k. B XMA R, Dk—RIHKIR

FHCHLCS WM TR 2k, mi kR R RN, HLcsﬁi%zﬁzi_ﬁﬁ?%éﬁiJLdZ%MbJLﬂf

BRI, SECERMBIEEL, MR AER . W, SRR &M MCD!Y; FEBA M FE R AE |

W B S R B LR A R A B RS, FLR . cs- nh. JETE . MEATERE . Bk . DK IR T . ﬂ?%ﬁ

OH. 3-HIV. 3-MCG. 3-HP fll Me-citrate 3¢ 5 5 (0 F0 . 90K . BOREA . L5000 Btz sk



BES, AEIFERGE . AR T EE . S FLER I
AE AT AR IR AR AL, R BT
JEBE S, AL AR 3 LY
P, HAEZILUEY, & TR A%EMCD, IfRFEH
DIAARE . Mk ISR s 22, BaAIRAEK
KABWEE. MERGIER, LRE[ENFERE
PR EE . AR R A L =, i
GAHER NI A BRAG N 4 CS-OH 1S &5 . Co P& 1IK,
PR A WL IR A6 ) 4 47 3-HIV, 3-MCG. 3-HP Fil Me-
citrate 3 /57, 55 WEAE SCHRU 7 28 19 11 PR 28 1 B AR
—5.

HLCSHENT21q22.1, & KZH250kb, Hi144
SMEFARN, HAE 6~14 4 FN AL E BT A i
JP5, et 726 N EIERR, 5 4S5, 405
EEY R - OB ARG IE LRI AR . AR
PRI AR . e R AR i il T B R AR
WREAEEMIIREER, eI FE R . B A
HAER . SRR EMRSS . B sk
R IEEEAEE, B 60 24 HLCS 3 [H AR 4k
i, ARSIV WA . To AR SR R A
T ity 5 S A0S ] Py 3 ) HLCS 6 PR A8 5345 3T 30
A, Hi ¢ 1522C>T(p.RSOSW) AR S 45 M UL, Sk [
N HLCS fift = i LAY AR 5, AR AR5 i (1) i8
H ¢.1648G>A(p.V550M) 55 ¢. 1088T>A(p.V363D) '),
c.710T>C(p.L237P) . c.780delG(p.G261V£s*20). c.655
656insA(p. I219Nfs*s8) J& H A A #f 1Y & UL A48 &,
IVS10+5G>A(c.1519+5G>A) 2 R 3 [ 52 1 DL AR 2k
I A2 3R L 2 BIFFAE . 1648G>A(p.VSSOM) |
1 IAEAE c.1522C>T (p.RSOSW) A5 5, 1 Y e 2 70 fg s
SRR, b/ EIRIT RO B,
e R4t

HLCS St Z SE IR RILEAE, FERFANE BLAT =
JEM S, 240 R R PR AR e 0 2 ) ) A
Kotk o AT WES Z5 5 WoR, 3] LIRS s Fh
HLCS B 7 G748 5, A4 3 R AR S 1 2 F G L
A5t Hir . 1892del T (p.L631X) 28 57 1 oA LRI , 2
— P E R AR A R ACMG HE
c. 1892delT(p. L631X) 748 5 ¥ 2% Ay £ 48 5 (PVS1+
PM2_supporting+PM3). p.L631X A5 FE 631 i kb2
IEZM PR, e, BEMRSS
W CoR S Z5 M I %, 5 i HLCS 2K [ %5 [H] 4544
BUB FA W 25 S D)RE R, HLCS WGk, 5l
L 2) B ZEEL . IR SO R — R
HImARIEIR 5 HAr 4 R0 AR S R 4 0E 1Y B0 /7] g
AR S o T TR R A A A Tl st AR AR A S
HATIRESAE, MO . RHEIA YT Mast &8 B

Med J Chin PLA, Vol. 50, No. 8, August 28,2025

PRAURAE . AHFSYE 349 HLCS Bt 2 i s LI WL LA
TSI R B AN . HLCS Bl = i 5L e (R B
PG, BIS L B  RRER I A AR 3 4
BOLI R B, S AEAS /N IR (AR 4
SEAETEVE B Ay SO e AR AL, MR
FEAS I I 10 T RE L B HR T 1 31 25 53 1 43S Ah

R E AN, BN AT A R R IE
) HLCS 2 AiE 133 1], FCHB A3 B LAE H BRI AE IR
JEWRiL, AEarE s B A LRI iR R, £
FHUEJLE LA irE vGh I R b 8 . HLCS St =
SiE FB L& UL IG PR R AL R AR R vh 8 . B3
MR | BRESREFRIME R PRIME . RS . M R GUREIR
(k. ZIRBERS . WU . SRR B BEAS
Y, HABSERA G rgnE . K HIR% . BIE . Wik
TMETF . k5. HLCSFEM ¢.1522C>T(p.RSOSW) AL
SEORBH LB AR S o AFSE 34910 £ LB R 2 PR
P55 WE A SCHR D HGE — B, R IR A% 3 B L
AR B REAT 4 A R o0 s LS AT B B 0 42
R FL PR 55 5 S T R AR 22 7 A

HLCS it 2 i 7E I R I 75 25 3-H JE L O el g
ARACEEZAE . 3- WL R IR AE . 3-F83E-3- 1
P R RAE | - A it e = R R 2- H L 3R A
TR FRAE 55 5 AT REABL SR I A4 AT AL A IS AH 45 501
1R 2B 9 O HLCS Bk Z i 19 20/ ik, L
FE B E A 2 RGEHTR A R IGIT UE R
I, JEGH2IA A PR 225 . NIRRT . T
TERAEAN AL I i 0 AT B, R
LW KAHGYT B EE . HLCS Bk E R EYIF iR
I N 3~200 mg/d®!, FR[E MCD & F IR
FH 5~20 mg/d™, AW RIGYTRAL, I RAER AT 7
BOR 2 2 NS B BH BB AR, R8I IR RIRIT
Xof B T i 8 o HE RS ARHIESY 3 B R LYY TG R ik
WE, St EYERYY, IARGERH B, Fv
2~94F, RPN RIME . MKk VS . i LA
FACHZEAL, AR A FRERLEITH B

2 ik, HLCS 6k = i & FH HLCS & [H 48 5 B
O E e ARBR AL, TN B D PR AR
FarhdE . R RN E . M RGuEk . RIEEEL
&, WHIEAE s I AR 2 SR B IR A B |
PRATHLER S0 B LA 0 2, 2 408 36 ARG DU
KIS I 2 H FTI2 W HLCS B = e A bnifE, DR
BV FERARGRIT T, R ARG WS R
4o ARWT5EI I WES R BTl HLCS 5L A28 55y 3 451
HLCS il = 5iF [ LAY st & 2 [, Hot ¢ 1892delT
(p-L631X) A8 5 J o R AR 5%, e T HLCS JE R AR

L s
#l:g:o

989



20254E8 H28H 50 s

(&% k]

(1]

(2]

(3]

(4]

[s]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

Pomerance HH. Nelson textbook of pediatrics[J]. Arch Pediatr
Adolesc Med, 1997, 151(3): 324.

Donti TR, Blackburn PR, Atwal PS. Holocarboxylase synthetase
deficiency pre and post newborn screening[J]. Mol Genet Metab
Rep, 2016, 7: 40-44,

Suzuki Y, Yang X, Aoki Y, et al. Mutations in the holocarboxylase
synthetase gene HLCS[J]. Hum Mutat, 2005, 26(4): 285-290.
ISR, O, RS, 5F . LRI HLCS SR RAEE
AR RS 2 0E (7], P R ARULRHR R, 2023, 25(4):
401-406.

B, EAR I, 5K Ig, 45 AR ARG B B Z AE 1 4R
). PR ILRIZRES, 2018, 36(10): 745-747.

Ling S, Qiu W, Zhang H, et al. Clinical, biochemical, and genetic
analysis of 28 Chinese patients with holocarboxylase synthetase
deficiency[J]. Orphanet J Rare Dis, 2023, 18(1): 48.

Yang X, Aoki Y, Li X, et al. Structure of human holocarboxylase
synthetase gene and mutation spectrum of holocarboxylase
synthetase deficiency[J]. Hum Genet, 2001, 109(5): 526-534.

KB,y lhee, AN, 45 . AARALE & U B Z AT 101 R B
FLHEHIT]. IERILEHEE, 2017, 35(8): 605-608.

Richards S, Aziz N, Bale S, et al. Standards and guidelines for the
interpretation of sequence variants: a joint consensus
recommendation of the American College of Medical Genetics and
Genomics and the Association for Molecular Pathology[J]. Genet
Med, 20185, 17(5): 405-424.

Wolf B. Why screen newborns for profound and partial biotinidase
deficiency?[J]. Mol Genet Metab, 2015, 114(3): 382-387.

Wu HR, Chen KJ, Hsiao HP, et al. Impaired glucose homeostasis
and a novel HLCS pathogenic variant in holocarboxylase synthetase
deficiency: a report of two cases and brief review[J]. J Pediatr
Endocrinol Metab, 2020, 33(11): 1481-1486.

Zheng Z, Yuan G, Zheng M, et al. Clinical, biochemical, and genetic
analysis of a Chinese Han pedigree with holocarboxylase synthetase
deficiency: a case report[J]. BMC Med Genet, 2020, 21(1): 155.
Xiong Z, Zhang G, Luo X, et al. Case report of holocarboxylase
synthetase deficiency (late-onset) in 2 Chinese patients[]J].
Medicine (Baltimore), 2020, 99(18): e19964.

(14]

(15]

(16]

(17]

(18]

[19]

(20]

(21]

(22]

(23]

[24]

(25]

INICH, T LR A A 2 AT S8 LA e PRASAE K
FE R GEAR AT (7). AR AR 84 2Rk, 2024, 32(6): 1268-
1271.

Ting SL, Yakob Y, Sani HA, et al. Holocarboxylase synthetase
deficiency: clinical, biochemical and molecular findings in five
malaysian patients including a newborn presenting as collodion
baby{J]. JIMD Rep, 2025, 66(2): e70006.

Wi, 332 AR ARG UGB 2 AE S S LBE T 1R
H0) A ES LR 4R, 2023, 38(2): 157-160.

Liu H, Wei R, Yang Y, et al. Successful treatment with secukinumab
of psoriasis-like dermatitis in a patient with holocarboxylase
synthetase deficiency[J]. ] Dermatol, 2023, S0(3): 401-406.
Cadieux-Dion M, Gannon J, Newell B, et al. Delayed diagnosis of
holocarboxylase synthetase deficiency in three patients with
prominent skin findings[J]. Pediatr Dermatol, 2021, 38(3):
655-658.

WL, R, 258, A AR AN B Z AT I PR i A
PIRAS I T]. IR 2244 (BR 2R, 2018, 39(5): 682-686.
Ren Y, Dang H, Fu Y, et al. Clinical diagnosis, treatment, and
genetic analysis of adolescent onset holocarboxylase synthetase
deficiency and cobalamin C deficiency: a case report and literature
review([J]. Metabol Open, 2025, 26: 100361.

Kim SW, Lee HJ, Choi N, et al. Dramatic clinical improvement with
biotin mega-dose therapy in a neonate with holocarboxylase
synthetase deficiency[J]. Mol Genet Genomic Med, 2024, 12(8):
€70002.

Wolf B. Revisiting the administration of biotin to children with
biotin-responsive disorders[J]. Mol Genet Metab, 2022, 137(1- 2):
225-227.

Pan C, Zhao A, Li M. Atopic dermatitis-like genodermatosis:
disease diagnosis and management[J]. Diagnostics (Basel), 2022, 12
(9):2177.

AR B B A A s e AL S AR, P R4 PR
P LB 5 PRl 3 i A AR A, AU st B2 2 e
Iy B AR A 2R Z SE TSR € 3R],
WITT R 227 (P24 ), 2022, 51(1): 129-135.

FR-#5, ik, 300 . 2R A BES mE B Z AT T R 7). 1O
JIEE2#, 2020, 41(12): 1303-1307.

UL RN, REE)



