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[ Abstract ] Inherited metabolic liver disease (IMLD) is a category of liver metabolic diseases caused by genetic
disorders. The pathogenesis of IMLD is complex, which primarily comprises the accumulation of harmful metabolic
substrates or products caused by specific enzyme defects and energy defects or abnormal deposition caused by abnormal
metabolism of glucose, fat and other substances. In recent years, liver transplantation has played an increasingly critical
role in the treatment of IMLD with the development of liver transplantation. At present, IMLD has become the second
most important indication after biliary atresia in pediatric liver transplantation. Currently, IMLD patients receiving liver
transplantation can be divided into two categories: the first category is IMLD complicated with liver disease; Category 2
patients have a normal liver structure but are deficient in related metabolic enzymes. It can not only replace the liver with
abnormal structure and function, but also provide normal enzymes required for patients' metabolism, which may improve
their quality of life and even save their lives. In this article, common feasible liver transplantation for IMLD, clinical
prognosis and surgical procedures of liver transplantation for IMLD were reviewed, aiming to provide reference for liver
transplantation for IMLD.
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TEBRN: bk, HEXRFEMERLNERS TAEN, SRS b8 T4, 2 5HIE
AT K 1500 46, P RAMEM 1000 460, JLEFBH 500 46, 18K &RIFA5H 6 35 bk
SMEEREE TR, FEPRESARREBGRIANRSSFBSEISEZR . BRBEEH AR
AMABREBHLSLER. PESAAERF St EASM LA R ARSIk EEL FuE
LETEFANB;AEERBTRFALER. PEREDSIENBELER2FFER.

LHEBREANBZELLTF, RE(BEHH) 2IBRBE, BASE—FF LA SHAIA SCI i+
L2045 E., K215 FEETHBERA T L -FLF 2021 FLETEFHAR L _FX,
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AR % (inherited metabolic liver
disease, IMLD ) J&—ZE PR Gk IE S BUFIEAC S 5%
PN . IRPRZ IS, KK, EME%
Z, PRSFAE TR 500 B, PR CE SRR R .
IMLD &Il 52 2%, H UL RS D DR 6 76 A g Tt o 5
B F G Y ERLURE . IRIDTSEY) A
S BN RE R B B W U . IMLD IR RR B
&5, SRR, B UL AR T A T
LS | R = BT A o PR L I A TS
S ERAMEE S, st (BRI S ) 5L
Bl (R REIRIRAE T 8Y) U1,

IMLD AR A%, Kty XA —, {HEE
IR AR ESE & &, AP HELE IMLD JRY7
R HE A ORI VE T . IR SERRUER , AT RSAE
REMA A RLE IMLD, Hi@ AR AEZ @iy K. B
Hil, FEJLEAFRAE T, IMLD B 84k IR IE 4815 4
B ORE RN . EEBEZEREEILRS

( Scientific Registry of Transplant Recipients, SRTR )

Ol ERE R, 7 1987 4F 10 A 1 HE 2017 4F
6 1 HIE 30 4[], JE4 5996 ] IMLD & HAZ T
IR MY . Hrp Lz 2354 ), 5 )LESZ#H A
B 17%. HEE N RE, JLE IMLD Z#
B3, MR 10 4F (1987 4E % 1996 4 ) 1
15.4% ¥4INZ 19.4% (5 10 4F, 2007 4% 2017 4F) P,
RN IF RS AEZ 2 R 48 ( European Liver Transplant
Registry, ELTR) $dlir#r kB, 1e<12 % f9)L# AT
Btz EH, IMLD (5 13%, 12~17 #%H#P, &%
B, 25%,

WY AAFENTIE RS B S5t 2, B AT AT
PAEIGIT 0 IMLD B8 EZ AP RE: 51 2KH
IMLD & IR AE , an s e by | 18 AT i A 5k
ISR S5, B ALAE Wilson 9 . ol -PUBEE 1
B = A K i AR MUAE S5 5 25 2 28 S8 AT IS5 # 1E
W, AR mE B G , T ROAE AT S AR Bk

MR, 2ERFEME R, EZHAMEFEZR, &
BRI AT Bra, s PR S R BT
HWARPIR G IR R IGARRS . | & Crigler-Najjar £
%/ﬁF% . 7-8]0

1 % LT ZAT A48 97 69 IMLD

IMLD J&—RISBHN, Smph AR, %
IR RCR M EH I A AR . EH EEE T H T
W ILEY AT 2 AR T B IMLD (3 1) P2,

L1 ERERERME
s 22 R ILAE T 28O 3 W R T £ T & PR K i Tl
( fumarylacetoacetate hydrolase, FAH ) St H) G
x1 ERWAZF#ERTH IMLD
Table1 Common IMLD that can be treated by liver

transplantation
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KRB PE B AW o FAH J2 i 22 W2 1R I [ 10 2 i
it , IR A 23 T B0 DA Q™ AN S A mE P I A Ak
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PR IMLAE T 7Y (4 FF4 43 ] 26 80 0 S o ol sl P AL
SRR ) o HMRIAEM A RS
fag CRENMBURACEE . Meg, BREREE FECm |
IS ) i .

mx R 1 8 B ATIAYT E22 BB TR GIRE
Pl SN A AT BH AR, kSR SE RS AT
(EREE e N R A AV = =3 T O P =
PUAIRIT IO AR, R8BI T A, R, R
JHF RS A A PRUGORILIN S Hh A B FASE PR ) 2 143 T
e, ERRESE I, BILE YR a RGeS 2R IE
HRTREVE, I A VIR B R 0T B D RE A543,
JFREAEA G H L Dy RE A M As B ARG Ly FE 2 1),
1.2 PEREFRGE

U BRURE o — R M IS AUl 0 i B A 9
i, FERLIHNE S NUAHEZ . F I A e AR
JEFZOM AL, A, VAL, VIR, IX#EFT0 AL, H
I8 1 e 28 RS A R YT ARSI I B A 4 1 A
MASANIV AL, T O I FRURE ke T Sy 6 760 1% - 6- 9
MMt , B Im PRI EAR M A . R &
BN R =R . SRRRAHER . SRR ILED
RIERAEAL, B2 KAENNERE, HAEBZX
B o SRS A RE SR A IE 5 00 A A A - o - W IR I, 2H WM
SR S, SRR ARG IR, fREA FIER
AR AR B B, toBe I BR T 7 B M I & A 1 A
B T ARSHH B R fa B S, AR S T AR
B Je T A4 ™8, [a] Bk mT 8 88 S LA A L2
2, VAR RUE W R 73 S s, B LS
HE e 2 AL U719, 2022 4F, Beyzaei 557 HE T
ol 8 4532 RS ATV YT 0B SR AR /B L. &k
6.3 (0.8~8.3) 4EWYLHYS, AT A ZHIAEN, HAF
e WL LB D RE R4, RVt fEd, Joszds kA
L0 1B EHER BN SRS A b T A AU AR P A5 T
RAE N
1.3 FKixtE s A E &S M fE

R A e JIEL [T T 00 R 2 A1 %85 3 R 2 P I e

(low density lipoprotein cholesterol, LDL-C ) Z{A&%k
IR SR R AR e, HEUR AN
4 LDLR., APOB. PSCKO %, HJLZEHLH i JIH i e
s ( FZH LDL-C) , IfFH G| & — R 5K

AR, WAE BOCAR (FEBRME . B IR SE AL B i Bt
NI R N1 717 7= B A e I 5 I L
WP ML BE I IE WG T LDL-C 2R A BEE, BRI AR
Jo B MR R K FTE NR, R  RE LRRTE
—EFEE FIHIR . EXF RO MBS B2 H Hi
AT, ER A ARG RERIH R Sk E , (HdA
BERERIE . P, A2 E N NTEO A AR KR 45
PEMULE 2 HiAT IR AR A AT 2 AR R s o T —
HEF IO E 7 BEF, TReT 2 A O
T,
1.4 Crigler-Najjar £ &1E

Crigler-Najjar ZE5iF J&— i & BHAR 1) H e o
RIS AL, I T Ay R — WA IR ) 2 W T TR
# 0 (uridine diphosphate glucuronosyltransferase
1A1, UGTIAL) . UGTIAL /-S4 pIfELT AL
i, HE SEUR L R AR, RS S
HLT Z IMAE . Crigler-Najjar Z5&HE5 R T BV AY
[ 8 Crigler-Najjar ZE &5 1F UGT1A1 584845, HBHEG
TR, MHLLRE S, Ho M HLL RN, &R
ZR2 5. 1A Crigler-Najjar ZE & 1F UGT1A1 1%
PERR AP REAR, DRUHRIE RS o BRAHZ1 3R i i i 28
W5, BT A MIEFRA BT 45% 1) Crigler-
Najjar ZEGE B E TERSAE T IR 81 1 £ 4
felcAs B4 RS A RE SR A IE B AR A UGTI1AL,
PRI I B A YA I R RO 2, 2020 4,
Schroder 54 izl 10 13 Bl 2R AEIR T HY
Crigler-Najjar ZEATERH, £ 10 (1, 16) Ak
&, A BT . FEARET 3 4 BEABLT 2 i i)
BE, 2 FIMAERGAIRS B, 1 BIRENES
REJIH R AR I LR S W As B . AR,
ZBAI HPRAR A TE UK, AUA 61.5%, 5 BilE#H
T FREAR, Hr | IR T2 3 M., i
T 20 0 SR R AL AR M HE R S i (4 481, Ukt
AR (1 65)) AR (16)) .

1.5 HFERZZME ( Wilson 55 )

Wilson J & — Bl i e (AR B PR st 40, LRI
FEH A = # AR (adenosine triphosphate, ATP)
7B. ATP7B %ifibfi%%is ATP i, %N 3200
THHEAR R, 4 S S i DU A KA1 X
P2 R G MR G S5 45 B 1 o Wilson J§ KW 20 K
1/30 000, ARFZe & #E IOMERE R, 2958 1/90.
Wilson ik (& ITF0 F AE AR I R R B 5, A BF9T
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N 25.4% W B2 W RTTCFIERER . 21.8% MY H
IR SRR, 50 52.8% WA RN
PR, AN E T, ARG OiR RN,
HARICEE . LK T BT R 4 R G AR T B
—g ﬁﬁ%k [27-28]O

FFRSHE H i C BN IRYT Wilson % %2 4 H A R
FB. 2014 4F Guillaud 5P 38 T 121 B2 BAH
WBITHI R, HA IR R TR R PEITR S 53%, HT
TN Y 41%, B4 6% 15 RN 5 [ fil
SRGAER . WM ZETG R, RE S F.
10 4F . 15 4ELEAE RN 87% . TEM L R G AEIR Ty
1, FRAETA B B, 3 A G 4 R G
RAF R 78 2 EE s P
1.6 SEBRRE1E

R IRAE 1 BUE—FE Yo Rtk st e . i
3 %) 575 T Ry U R 3K 1R T LR & T TR i L 6 75
fifi, ZEEEE S FEURN R RREL At 2 . R
MR TR S BURE A KA B A, FHREEH
Ui, B s, MRS Bk, EiRihd
SUTRRTEEULONE . B BB I35 | ZAHRLEER o

T rfc X 28 il R A T LA B RS A IR
7, (HIHBEFABEEE AR I, RIGUI4 N F R
PRGBS =0, BT, SRR T X5k
e RV YT U B, R R W R AR
J7 o X FE DIREE S [ 40 /N kg #E>60 mL/
(min-1.73 m*) ] B3, AILSe ot AR YT,
XA ] BERH T A 22 B il i i R . X T E &R A
o B A B il i B, TATH R IR E A, ]
K F IR R A 57 51854 772X 224, Horoub 5571 (1Y
TFF 9t UE S AT [ s A A R SRS M AE R B A0
HEFR RN K A RN RGBT A5 D7 T 25 S e Ge 48 X

2 FFASAE T IMLD $9FJE

BRIE, FFBHIAIT IMLD B U5 388 SR,
i [ 7 R gk 1L BR B S AF RS A VA YT Y IMLD R
J& AR5 AERT 10 AEMAEAER 5310 90.7% . 87.5%
M 87.5% , WAHYIIEIG 2510k 88.8% . 85.5% H
85.5% 7, SRTR MIELHE NI R, 2007 4E % 2017 4,
JLE IMLD SBEATHREAIIRYT 1 4EAN 5 AR AF 2555
H97.0% F1 94.5%, WNEBHEFFEWHL, 350K
91.2% M1 81.5%. KIHAAFZI T, JLEFA 25 4
HEAERAY RIS T 73.4% F130.1% B, FeEILET®

R AR, (EXTT IMLD (R AE VA Y7t REHUE AR
RIS &5 5. andb st A e BE B IE Y 42 #4852 1T
BHIAITI IMLD BE ARG 14, 2 45/ 3 A%
DR 97.7% . 93.6% F1 93.6%, FEIEMIHIFERE Ry
W 95.3% . 91.4% H191.4% ¥,

IMLD J&— K280, ARG EHA AN,
IR IR T ORI 25 5%, IR e B R AR
I7 I PR PR . a1 C BB B -IL T, X
S — PR B P9 IE B DU, F . RRURT R A f
ZREW SR BILE 2B RN, &R
M, SRS IR AR T Re R B Y il i), (R
ANRERHLIE B LA 2 REcTiRERYIR Mk, LIS &0 T REAE
FMIAT B4 % . NIk, C B8 2 -IT 55 T RS A RUR
2, FIFHRFRHIGYY C BUE S -V 5om H a4
W (P EILEF A IG R I2IT R
(2015 ) ) b, Zdw w5 LI R ALY
AR Y M, B RYJE = -DL e B e A
BRI 122,

3 FFAHLE ST IMLD 89F K X,

IMLD & 2 )L, et ),
WA FEA BaidtdE IMLD (1 FHiRARR . ik, 2%
HUC R R i B B RS AT . TR IR REAE . 4 Bl
A S Z KGR DY se R . Hodr, 7%
RISk IR AR, FORBHILAT 4R, H Y B
)%, N3 E IMLD 6771 EEAR, i RS EIE
B, HEAREEGYY IMLD BILRJG 1 AR RS
fif H 28 Bttt S f8 kAL LAY, BISIAIFRpE A
A HEARR I RGE AR B SR, X TR R R
PRI 5, BILSCEE R BOR B R 22 &,
il A TR B 2 S 808 LRSS
BB R . HADEE, KEpmfinize s it
fF224nl 55, W 2009 4F, Yoshitoshi 252 fRIBFK,
TEZH D SIS AR YT (Y 32 141 Wilson Jig i35
A 29 B2 T ARG FHRBRI L, B8 RS54
R LIk, RWEERE K, BJa R .
Kasahara 25121 g F 58 JRIE S0 T34 Ye AR bk i (%
W, KRz ae b U LR EEE, s
O BRI, A — BB IR S ] R 2 iR LR
JE AR PR A BLE S AL 2L I R0, R C Bz
it B LA A & A KU s @, Al-Shamsi 55 7R
1A 151 20 I EORE RS SBLAEHE 2 28 B LI Z
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Ja B R 5 = ), BILTERZ IR 5 A
Ja . DB RIKFERABE, ABEAMNBIGS TG 5%
Bio 3dJa, BILIFLRHBURGAIZEEE . PEME . flfE %
SER. EIR . e BRSMAEIR S w3 LI, JR]
KB ) e iR . R, XFFaaFHUF, i
B, Al AN R ZH 20 AR, DA
IR RIHACENG 1, dEfr sz B AGRas. Jioh, *f
T X 3 1 1Y) 5 S R T O L B Wl ik =
( ornithine transcarbamylase deficiency, OTCD ) , i
PG R F I IEH 18 LRSE AN & . T
T X QAR BENLRNE , LA E TR I
BB 2 AT A s R W e AR MBS PE AR R] . AT 4R
TR LSz DR B R A A E e m U AE ™

IMLD SR 54 i, i b g3 o o A
g BRI 24 TES R, DR A A T A 0 % B =X
FEAE N T IMLD WA R0 % . FiiBhaCUF A 2
—MRPR T REAE AR, B AEAE ACE I Y [m] et O BE
T 2B AT BT, B R, B
JHRESR LR LA I 5 E R, A QL RE S LI
HEHARIIRE, R OB /NS BUNMIFEEAAE,
HETE N T 250 IMLD [3ad7 o W 5346, AR
FHAME R, RZE IMLD FFARZSHIES , FtR
]IV Z2 KA IR A AL TR RCHC A 2 A3 i w8
BHERYEAT . SROCREN Ul , bk B A
e IR B R SR RS A A 1 3] 22 2 TV R Il
SEBFRN,  BfSRE 2 TCER ILAE R JTPBS B o e A
JHF 53 51k P SR B RS ARAELA 2 191 A i R4 e
FRE RN . RJE 3 PIREME BAF, 2 B8 E D
3AEAAETE, 1 B 19 A 5 R & A il % 51
T=o 535, i nDR— R A8 22 K e i BT
A T B2 o) — MR B E RN, 28 5 S
B BB SEBRIERE, JNRED 2 B F UK,
PAFRIFANBITRHOR , ARAFRZ R 28 U Bh A2
fi. 4f OTCD &3 LT EEHE S| Crigler-Najjar £
BUEBFIAN, 50 Crigler-Najjar £545 ik 835 (11T
oA E) OTCD AN ¥ ZAKIRITR AR Y 221K
KA 58 7L, BOIRYT IMLD (955 —% 2 A 301
BYTIT G AR, XTIk kAR, AT —SeRRak
)RR I8 . ITEAE BT RS AR rh ey b 2 | 1A05%
R WAREBE AR A R, Aard A5
TR HICI M B2 R, BRI
TERN, SRATF . BURERRITA M, £2

A RN R, S AR A FE- Y, R
LAFHMSE, WHEEABR AT A K 22 RETG A LA Rt 2
Ja, wSRAIRR ARERARAT . Ah, TTERIK LA I
Pty ER, X TRBIEUT AL, AT AT
FEAET TERIK MR A SEFPEIN ], X T g, A
(IR EREINTE 21 e ST AR R S tE RS
I, XTI BT A, SR F R AT — 00T
TR, SREANTPAE G RIS, K 3EE
FRCRAE, EEEBARN, B R o 2 Ol
A XFE, Ao P TR A AT AT Tk
PUPRUEXH MBS AB AT ML o 1% T 3 S B XA A
TCVE AU FAIE ] ff LA A, R S BGZ M T HEZE
a5, BB . I, AP XSO LR
EE‘ [45, 48]O
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RSk, IMLD &ARALsl R 4%, BB E SR
ER. A —Jr mRefi o i aifl . ool . AR
A RFAERAS , o5 — 7 Tt BRI IE AR Ir 5 22 i
fitg, DA HATE RCIAYY IMLD MR EFB, (HAEFP
P HH BRI, BT R, AFREH
AR R EAREEEFIIA AR, BAERHEI
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DIZEfR, BORBZH) IMLD Sk b 3kas .

S %3k

[1] DE BOER L, CAMBI A, VERHAGEN LM, et al.
Clinical and biochemical footprints of inherited
metabolic diseases. XII. immunological defects[J]. Mol
Genet Metab, 2023, 139(1): 107582. DOI: 10.1016/.
ymgme.2023.107582.

[2] DUNLEA E, CRUSHELL E, COTTER M, et al. Clinical
and Dbiochemical footprints of inherited metabolic
disease. XVI. hematological abnormalities[J]. Mol
Genet Metab, 2023, 140(4): 107735. DOI: 10.1016/.
ymgme.2023.107735.

(3] VEIRBEVL-Bl AR PE /R, i, ek pm 5
JIF R A O] AR BT JUE A 2% S, 2019, 27(3): 166-171.
DOI: 10.3760/cma.j.issn.1007-3418.2019.03.002.
KUERBANJIANG ABDXKE, WANG JS. Inherited
metabolic diseases and liver transplantation[J]. Chin J
Hepatol, 2019, 27(3): 166-171. DOI: 10.3760/cma.j.issn.
1007-3418.2019.03.002.

(4] Esi, AJche. LIRS HR IR SR B 0] IR/
JUAMBLAR, 2022, 21(5): 401-404. DOI: 10.3760/cma.j.


https://doi.org/10.1016/j.ymgme.2023.107582
https://doi.org/10.1016/j.ymgme.2023.107582
https://doi.org/10.1016/j.ymgme.2023.107582
https://doi.org/10.1016/j.ymgme.2023.107582
https://doi.org/10.1016/j.ymgme.2023.107735
https://doi.org/10.1016/j.ymgme.2023.107735
https://doi.org/10.1016/j.ymgme.2023.107735
https://doi.org/10.1016/j.ymgme.2023.107735
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.issn.1007-3418.2019.03.002
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001

5521

TEIAEE . AL A I E R I A AR

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

¢cn101785-202202028-001.

XIA Q, ZHU XY. Current development and future
outlook of pediatric liver transplantation[J]. J Clin
Pediatr Surg, 2022, 21(5): 401-404. DOI: 10.3760/cma.j.
cn101785-202202028-001.

MCKIERNAN PJ, GANOZA A, SQUIRES JE, et al.
Evolving trends in liver transplant for metabolic liver
disease in the United States[J]. Liver Transpl, 2019,
25(6): 911-921. DOI: 10.1002/1t.25433.

DE VILLE DE GOYET J, BAUMANN U, KARAM V,
et al. European Liver Transplant Registry: donor and
surgery 641
transplantations in children[J]. Hepatology, 2022, 75(3):
634-645. DOIL: 10.1002/hep.32223.

SMITH SK, MILOH T. Pediatric liver
transplantation[J]. Clin Liver Dis, 2022, 26(3): 521-535.
DOI: 10.1016/j.¢1d.2022.03.010.

TESTINO G, PELLICANO R. Corrected
republished from: metabolic associated liver disease[J].
Panminerva Med, 2023, 65(3): 391-399. DOI: 10.23736/
S0031-0808.23.04850-4.

CHINSKY JM, SINGH R, FICICIOGLU C, et al.
Diagnosis and treatment of tyrosinemia type I: a US and
Canadian consensus group review and
recommendations[J]. Genet Med, 2017, 19(12). DOI:
10.1038/gim.2017.101.

LIU Y, LUO Y, XIA L, et al. Living-donor liver
transplantation for children with tyrosinemia type 1[J]. J
Dig Dis, 2020, 21(3): 189-194. DOI: 10.1111/1751-
2980.12846.

GARCIA VEGA M, ANDRADE JD, MORAIS A, et al.
Urea cycle disorders and indications for liver
transplantation[J]. Front Pediatr, 2023, 11: 1103757.
DOI: 10.3389/fped.2023.1103757.

KIDO J, MATSUMOTO S, HABERLE J, et al. Role of
liver transplantation in urea cycle disorders: report from
a nationwide study in Japan[J]. J Inherit Metab Dis,
2021, 44: 1311-1322. DOI: 10.1002/jimd.12415.

JIANG YZ, ZHOU GP, WU SS, et al. Safety and
efficacy of liver transplantation for methylmalonic
acidemia: a systematic review and meta-analysis[J].
Transplant Rev, 2021, 35(1): 100592. DOI: 10.1016/.
trre.2020.100592.

CURNOCK R, HEATON ND, VILCA-MELENDEZ H,
et al. Liver transplantation in children with propionic
acidemia: medium-term outcomes[J]. Liver Transpl,
2020, 26(3): 419-430. DOIL: 10.1002/1t.25679.

ARAS A, AVANAZ A, INAN AYDEMIR N, et al.
Long-term results of liver transplantation for maple

transplant aspects of 16, liver

and

syrup urine disease: a single-center experience in
Turkey[J]. Pediatr Transplant, 2023, 27(3): el4464.
DOLI: 10.1111/petr.14464.

KIDO J, HABERLE J, SUGAWARA K, et al. Clinical
manifestation and long-term outcome of citrin
deficiency: report from a nationwide study in Japan[J].J

Inher Metab Disea, 2022, 45(3): 431-444. DOI: 10.1002/

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

jimd.12483.

BEYZAEI Z, SHAMSAEEFAR A, KAZEMI K, et al.
Liver transplantation in glycogen storage disease: a
single-center experience[J]. Orphanet J Rare Dis, 2022,
17(1): 127. DOIL: 10.1186/s13023-022-02284-y.
WRIGHT TLF, UMANA LA, RAMIREZ CM. Update
on glycogen storage disease: primary hepatic
involvement[J]. Curr Opin Pediatr, 2022, 34(5): 496-
502. DOI: 10.1097/MOP.0000000000001158.

K, R, AT B ARG YT S s R [ e 1
iE B I PR AF 5 2 R L], AR 4% B B A A AR, 2023,
44(2):  112-116. DOIL  10.3760/cma.j.cn421203-
20220727-00186.

ZHANG L, SONG SH, FU ZR. Clinical research
advances of liver transplantation for patients with
familial hypercholesterolemia[J]. Chin J Organ
Transplant, 2023, 44(2): 112-116. DOI: 10.3760/cma.j.
¢n421203-20220727-00186.

GULSOY KIRNAP N, KIRNAP M, BASCIL
TUTUNCU N, et al. The curative treatment of familial
hypercholesterolemia: liver transplantation[J]. Clin
Transplant,2019,33(12):e¢13730.DOI:10.1111/ctr.13730.
AYTO RM, HUGHES DA, JEEVARATNAM P, et al.
Long-term outcomes of liver transplantation in type 1
Gaucher disease[J]. Am J Transplant, 2010, 10(8):
1934-1939. DOI: 10.1111/5.1600-6143.2010.03168.x.
LIU Y, LUO Y, XIA L, et al. The effects of liver
transplantation in children with Niemann-Pick disease
type B[J]. Liver Transpl, 2019, 25(8): 1233-1240. DOLI:
10.1002/1t.25457.

ARONSON SJ, JUNGE N, TRABELSI M, et al. Disease
burden and management of Crigler-Najjar syndrome:
report of a world registry[J]. Liver Int, 2022, 42(7):
1593-1604. DOT: 10.1111/1iv.15239.

SCHRODER H, JUNGE N, HERDEN U, et al. Outcome
of liver transplantation and prevalence of liver fibrosis in
Crigler-Najjar syndrome[J]. Clin Transplant, 2021,
35(4): e14219. DOI: 10.1111/ctr.14219.

gk 3CHE, XS [E 2. Crigler-Najjar 55 1EA9G T VERE (1],
I FRATFIERG 24 5, 2023, 39(4): 974-979. DOIL: 10.3969/;.
issn.1001-5256.2023.04.035.

ZHANG WY, DENG GH. Research advances in the
treatment of Crigler-Najjar syndrome[J]. J Clin Hepatol,
2023, 39(4): 974-979. DOI: 10.3969/j.issn.1001-5256.
2023.04.035.

YOSHITOSHI EY, TAKADA Y, OIKE F, et al. Long-
term outcomes for 32 cases of Wilson’s disease after
living-donor liver transplantation[J]. Transplantation,
2009, 87(2): 261-267. DOI: 10.1097/TP.
0b013e3181919984.

BANDMANN O, WEISS KH, KALER SG. Wilson’s
disease and other neurological copper disorders[J].
Lancet Neurol, 2015, 14(1): 103-113. DOI: 10.1016/
S1474-4422(14)70190-5.

POUJOIS A, WOIMANT F. Wilson’s disease: a 2017
update[J]. Clin Res Hepatol Gastroenterol, 2018, 42(6):


https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.3760/cma.j.cn101785-202202028-001
https://doi.org/10.1002/lt.25433
https://doi.org/10.1002/lt.25433
https://doi.org/10.1002/hep.32223
https://doi.org/10.1002/hep.32223
https://doi.org/10.1016/j.cld.2022.03.010
https://doi.org/10.1016/j.cld.2022.03.010
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.23736/S0031-0808.23.04850-4
https://doi.org/10.1038/gim.2017.101
https://doi.org/10.1111/1751-2980.12846
https://doi.org/10.1111/1751-2980.12846
https://doi.org/10.1111/1751-2980.12846
https://doi.org/10.1111/1751-2980.12846
https://doi.org/10.1111/1751-2980.12846
https://doi.org/10.3389/fped.2023.1103757
https://doi.org/10.3389/fped.2023.1103757
https://doi.org/10.1002/jimd.12415
https://doi.org/10.1002/jimd.12415
https://doi.org/10.1016/j.trre.2020.100592
https://doi.org/10.1016/j.trre.2020.100592
https://doi.org/10.1016/j.trre.2020.100592
https://doi.org/10.1002/lt.25679
https://doi.org/10.1002/lt.25679
https://doi.org/10.1111/petr.14464
https://doi.org/10.1111/petr.14464
https://doi.org/10.1002/jimd.12483
https://doi.org/10.1002/jimd.12483
https://doi.org/10.1002/jimd.12483
https://doi.org/10.1002/jimd.12483
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1186/s13023-022-02284-y
https://doi.org/10.1097/MOP.0000000000001158
https://doi.org/10.1097/MOP.0000000000001158
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.3760/cma.j.cn421203-20220727-00186
https://doi.org/10.1111/ctr.13730
https://doi.org/10.1111/ctr.13730
https://doi.org/10.1111/ctr.13730
https://doi.org/10.1111/j.1600-6143.2010.03168.x
https://doi.org/10.1111/j.1600-6143.2010.03168.x
https://doi.org/10.1111/j.1600-6143.2010.03168.x
https://doi.org/10.1111/j.1600-6143.2010.03168.x
https://doi.org/10.1002/lt.25457
https://doi.org/10.1002/lt.25457
https://doi.org/10.1111/liv.15239
https://doi.org/10.1111/liv.15239
https://doi.org/10.1111/ctr.14219
https://doi.org/10.1111/ctr.14219
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.3969/j.issn.1001-5256.2023.04.035
https://doi.org/10.1097/TP.0b013e3181919984
https://doi.org/10.1097/TP.0b013e3181919984
https://doi.org/10.1097/TP.0b013e3181919984
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/S1474-4422(14)70190-5
https://doi.org/10.1016/j.clinre.2018.03.007

- 184 -

ELEZ0E

LAARE

[29]

[30]

[(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

512-520. DOI: 10.1016/j.clinre.2018.03.007.
GUILLAUD O, DUMORTIER J, SOBESKY R, et al.
Long term results of liver transplantation for Wilson’s
disease: experience in France [J]. J Hepatol, 2014, 60(3):
579-589. DOI: 10.1016/j.jhep.2013.10.025.
SHEFLIN-FINDLING S, ANNUNZIATO RA, CHU J,
et al Liver  transplantation  for  neonatal
hemochromatosis: analysis of the UNOS database[J].
Pediatr Transplant, 2015, 19(2): 164-169. DOI: 10.1111/
petr.12418.

DAR FS, FARAJ W, ZAMAN MB, et al. Outcome of
liver transplantation in hereditary hemochromatosis[J].
Transpl Int, 2009, 22(7): 717-724. DOI: 10.1111/j.1432-
2277.2009.00863.x.

GREENE CM, MARCINIAK SJ, TECKMAN I, et al.
al-Antitrypsin deficiency[J]. Nat Rev Dis Primers,
2016, 2: 16051. DOI: 10.1038/nrdp.2016.51.

HOROUB R, SHAMSAEEFAR A, DEHGHANI M, et
al. Liver transplant for primary hyperoxaluria type 1:
results of sequential, combined liver and kidney, and
preemptive liver transplant[J]. Exp Clin Transplant,
2021, 19(5): 445-449. DOI: 10.6002/ect.2019.0150.
GUPTA A, SOMERS MJG, BAUM MA. Treatment of
primary hyperoxaluria type 1[J]. Clin Kidney J, 2022,
15(Supplement_1): 19-113. DOI: 10.1093/ckj/sfab232.
DANA J, DEBRAY D, BEAUFRERE A, et al. Cystic
fibrosis-related liver disease: clinical presentations,
diagnostic and monitoring approaches in the era of CFTR
modulator therapies[J]. J Hepatol, 2022, 76(2): 420-434.
DOI: 10.1016/j.jhep.2021.09.042.

UCHIDA H, SAKAMOTO S, SHIMIZU S, et al.
Outcomes of liver transplantation for mitochondrial
respiratory chain disorder in children[J]. Pediatr
Transplant,2021,25(8):e14091.DOI:10.1111/petr.14091.
KIM JS, KIM KM, OH SH, et al. Liver transplantation
for metabolic liver disease: experience at a living donor
dominant liver transplantation center[J]. Pediatr
Gastroenterol Hepatol Nutr, 2015, 18(1): 48-54. DOI: 10.
5223/pghn.2015.18.1.48.

NI, R4, BUAK, 55 JIFRSARIAYT L2 st A ik
B 42 Bl 0], ARG E RS AR 2R K, 2017, 38(6): 337-
342. DOI: 10.3760/cma.j.issn.0254-1785.2017.06.004.
SUN LY, ZHU ZJ, WEI L, et al. Pediatric liver
transplantation for metabolic liver disease: report of 42
cases[J]. Chin J Organ Transplant, 2017, 38(6): 337-
342. DOI: 10.3760/cma.j.issn.0254-1785.2017.06.004.
YAMADA N, INUI A, SANADA'Y, et al. Pediatric liver
transplantation for neonatal-onset Niemann-Pick disease
type C: Japanese multicenter experience[J]. Pediatr
Transplant,2019,23(5):e13462.DOI:10.1111/petr.13462.
AR I AR 2, T E BRI b2 88 RS AR
By 2. o ELE A A I R 16 R (2015 Jiz)

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

(1. s R IT SR 245, 2016, 32(7): 1235-1244. DOI: 10.
3969/j.issn.1001-5256.2016.07.001.

Branch of Organ Transplantation of Chinese Medical
Association, Branch of Organ Transplant Physician of
Chinese Medical Doctor Association. Clinical guidelines
for pediatric liver transplantation in China(2015)[J]. J
Clin Hepatol, 2016, 32(7): 1235-1244. DOI: 10.3969/;.
issn.1001-5256.2016.07.001.

SONG W, CHEN C, HUANG Y, et al. Living donor
liver transplantation for pediatric patients with metabolic
disease vs. deceased donation[J]. Asian J Surg, 2021,
44(4): 629-635. DOLI: 10.1016/j.asjsur.2020.11.016.
KASAHARA M, SAKAMOTO S, HORIKAWA R, et
al. Living donor liver transplantation for pediatric
patients the Japanese
multicenter registry [J]. Pediatr Transplant, 2014, 18(1):
6-15. DOL: 10.1111/petr.12196.

KASAHARA M, SAKAMOTO S, FUKUDA A, et al.
Marginal parental donors for pediatric living donor liver

with metabolic disorders:

transplantation[J]. Curr Opin Organ Transplant, 2022,
27(4): 346-350. DOI: 10.1097/MOT.
0000000000000990.

AL-SHAMSI A, BAKER A, DHAWAN A, et al. Acute
metabolic crises in maple syrup urine disease after liver
transplantation from a related heterozygous living
donor[J]. JIMD Rep, 2016, 30: 59-62. DOI: 10.1007/
8904 2016 _532.

LIM C, TURCO C, BALCI D, et al. Auxiliary liver
transplantation for cirrhosis: from APOLT to RAPID: a
scoping review[J]. Ann Surg, 2022, 275(3): 551-559.
DOI: 10.1097/SLA.0000000000005336.

TRIUR, TRPCHE, 2RI, 45 BF RN oK (L B ik
JHFH 1 W DR AN B LI T AR A A B A 2022,
21(2):287-294.DOI: 10.3760/cma.j.cn115610-20211230-
00694.

ZHANG WJ, XU QX, LI GQ, et al. Clinical value of
split domino donor auxiliary liver transplantation[J].
Chin J Dig Surg, 2022, 21(2): 287-294. DOI: 10.3760/
cma.j.cn115610-20211230-00694.

DONG C, SONG Z, MENG X, et al. Successful living
donor liver transplantation plus domino-auxiliary partial
orthotopic liver transplantation for pediatric patients with
metabolic disorders[J]. Pediatr Surg Int, 2020, 36(12):
1443-1450. DOI: 10.1007/00383-020-04756-3.

ZHOU GP, QU W, ZENG ZG, et al. Successful
simultaneous subtotal splenectomy during left lobe
auxiliary liver transplantation for portal inflow
modulation and severe hypersplenism correction: a case
report[J]. Front Med, 2022, 8: 818825. DOI: 10.3389/

fmed.2021.818825.
(YR EH® . 2023-11-15)
(AL, REE SimiE)


https://doi.org/10.1016/j.clinre.2018.03.007
https://doi.org/10.1016/j.jhep.2013.10.025
https://doi.org/10.1016/j.jhep.2013.10.025
https://doi.org/10.1111/petr.12418
https://doi.org/10.1111/petr.12418
https://doi.org/10.1111/petr.12418
https://doi.org/10.1111/j.1432-2277.2009.00863.x
https://doi.org/10.1111/j.1432-2277.2009.00863.x
https://doi.org/10.1111/j.1432-2277.2009.00863.x
https://doi.org/10.1111/j.1432-2277.2009.00863.x
https://doi.org/10.1038/nrdp.2016.51
https://doi.org/10.1038/nrdp.2016.51
https://doi.org/10.6002/ect.2019.0150
https://doi.org/10.6002/ect.2019.0150
https://doi.org/10.1093/ckj/sfab232
https://doi.org/10.1093/ckj/sfab232
https://doi.org/10.1016/j.jhep.2021.09.042
https://doi.org/10.1016/j.jhep.2021.09.042
https://doi.org/10.1111/petr.14091
https://doi.org/10.1111/petr.14091
https://doi.org/10.1111/petr.14091
https://doi.org/10.5223/pghn.2015.18.1.48
https://doi.org/10.5223/pghn.2015.18.1.48
https://doi.org/10.5223/pghn.2015.18.1.48
https://doi.org/10.5223/pghn.2015.18.1.48
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.3760/cma.j.issn.0254-1785.2017.06.004
https://doi.org/10.1111/petr.13462
https://doi.org/10.1111/petr.13462
https://doi.org/10.1111/petr.13462
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.3969/j.issn.1001-5256.2016.07.001
https://doi.org/10.1016/j.asjsur.2020.11.016
https://doi.org/10.1016/j.asjsur.2020.11.016
https://doi.org/10.1111/petr.12196
https://doi.org/10.1111/petr.12196
https://doi.org/10.1097/MOT.0000000000000990
https://doi.org/10.1097/MOT.0000000000000990
https://doi.org/10.1097/MOT.0000000000000990
https://doi.org/10.1007/8904_2016_532
https://doi.org/10.1007/8904_2016_532
https://doi.org/10.1007/8904_2016_532
https://doi.org/10.1097/SLA.0000000000005336
https://doi.org/10.1097/SLA.0000000000005336
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.3760/cma.j.cn115610-20211230-00694
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.1007/s00383-020-04756-3
https://doi.org/10.3389/fmed.2021.818825
https://doi.org/10.3389/fmed.2021.818825
https://doi.org/10.3389/fmed.2021.818825

