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Outcome of Alagille Syndrome and Liver Transplantation as a Therapeutic Option

Daiki Abukawa”, Kenji Ohnuma”, Kyoko Ozawa", Michiko Nakagawa”,
Hidenori Shibuya®, Seiichi Kato", Kazuie linuma” and Yusaku Tazawa®

YDepartment of Pediatrics, Tohoku University School of Medicine
?Department of Pediatrics, Sendai Tokushukai Hospital
3Shibuya Pediatrics Clinic
YDepartment of Pediatrics, Faculty of Medicine, Tottori University

We analyzed 12 cases of Alagille syndrome, particularly focusing on the outcome. After the period of in-
fancy, 6 patients displayed persistently increased levels of serum total bilirubin. The other 6 patients showed
a gradual disappearance of jaundice. The patients were classified into 2 groups displaying severe and non-
severe forms of Alagille syndrome. In the severe-form group, four patients died of cardiac failure (n=1) or he-
patic failure (n=3) at the age of 9 months to 9.6 years. The patients who survived experienced hepatic failure,
undergoing living related-donor liver transplantation at 6.8 and 9.6 years of life. Five of the 6 patients had ma-
jor cardiovascular abnormalities other than peripheral pulmonary stenosis, including tetralogy of Fallot and
aortic valvular stenosis, The six patients with the non-severe form are all alive, and 4 of them had only periph-
eral pulmonary stenosis. We conclude that persistently high levels of total bilirubin in serum or deteriorated
and severe cardiovascular abnormalities are major factors associatd with poor outcome in the case of patients
with Alagille syndrome, and that liver transplantation should be considered as a therapeutic option for pa-
tients with the severe form of Alagille syndrome.
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NEMBEE R

fiE (paucity of interlobular bile ducts, PILBD)

R FIREET ) SFHEORKG CBETEE
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BRIR{R N | REEET | EBEA ¥ Bt FEIRARAL
Alagille syndrome PNEERBE R 20pi2 JAG | Jagged | bk | 2R
(Watson-Alagille syndro- | FFAMER (BESR, #E, E
me, Syndromic PILBD, LER, B, BEH)
Arteriohepatic dyspla-
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PILBD : paucity of interlobular bile ducts, JAG : Jagged, PFIC : progressive familial intrahepatic cholestasis, y~GTP : y-
glutamyltranspeptidase, CDC : chenodeoxycholic acid, FIC : familial intrahepatic cholestasis, ATP : adenosine triphosphate,

SPGP : sister (gene) of P-glycoprotein, BSEP : bile salt export pump, MDR : multidrug resistance, BRIC : benign recurrent
intrahepatic cholestasis

* HTRIPRERARR (F020-0066 BERAT_EE 1-4-1)
TEL 019-653-1151 FAX 019-653-8919 E-mail : dabukawa@cd. mbn. or. jp
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%M B AR E B (transition 34%, transver-
sion25%) TH-olco TNEDEERD D H 833
&= (71%) DA+ v 72 N v OREAEER
LTBY, CORDCREEAVELEEIND LT
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DSL F X 1 > #5i&

IEEBE b Jagged | g

v %
_RTEALN

Oda, et al®
3098 delGT

3060 insG

1950 del 4

Li, et al¥

Deiletion AG
(1104-5)

EGF B 1ERCH

miast MR

EYRF A 58 @M&EﬁFx4>$ﬁ

}__

Insertion GTGGC
(3102)

Deletion CAGT
(2531-34)

Deletion C
(2066)

1 E®E b Jaggedl #i&H & U AGS =M 517 2 JAGL BEREER)H > FossE
(Altavanis-Tsakonas'® 1997, Oda 5% 1997, Li 59 1997, /NE'® 1998 X b 8¢%5)

HMEhB9, ZDEH» A 754V 7B ER
1261 (11%), REN6H] (5%), SR> R%
E»N1561 (13%) TH o,

& 51z Crosnier 5%, 57BlOFKHED > b
4041 (70%) % de novo JEFITH D, AGS BE
DS bHAGIEHEECEET 5 2 L 2SI
L, FRBEZEFBEESLLUATOMEYE TR
AR o1z,

HAEAD AGS BE BT 3 JAGI ZED B
BRI OV TCHIRESI R TB Y, ARAERM
KBWTH JAGI B3 AGS OBRFBEFEEL S
s,

JAGI DEEMBAGS 2 V0B THFEX LT
2ODWREMENEZ 5 B, U & D it haploin-
sufficiency GEEFEM1/2 £leoTz & S Ek
BB T 2), b5V EDik dominant negative
effect (BELY /5062 i EEMNS
D —HOEEEAOES I T 2) TH3W,
72720, EhTRESOEIAEEEAOEE M

1716

HTLREEAORKBEERLR/HT L7 — 51k <,
B % o < haploinsufficiency @7 HZEREY / A
L 5EHYHS RNA b LS BEAVRLTEE S
ERLTw3 EEbh B9,

INETOWMETHE, JAGIOERN Y —> &
KEW oW r2MBRAD s TLR
W, ALV TRERET BB T
BERRER DS & VRECH 2 WREME S R 3 24
HbHB, —HT, BUERZL LR85 ERE
HBORZZBELEDOLNTHLE,

Alagille 5, 5 DOFEFER (BHEHS -
i FHEEVEER, OLIERY, HEORY, RE
HRE) OFTRCEEFT EHNZ2ELE, S4H
HOoMEEtd Ly SEHEET AEH%
TR T 22MBERLRIEL 0, Lo L,
INE TCORBNEETFETOBR, JAGI D%
BEEFDIEFDFI 25% L »> Alagille D 225
BIEBL TRV, 7, AGSEHEO L
REBELAZDS, FRORYE 250 WEIIB
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WTh, JAGI DEENPRHEN T 32, B
DL, BIETHTCIDBEOTRE2HENT
BIZIEES> TRV, JAGIEBRDORIENSE
AGS DEEZWPRBE N T 2 EEA Y v
W ERIGH TE 2R EA TV 5,

JAGI GREH, LB RPHEORKE
CHED LA FERLTHR 2 EB6NnT
WA, AGS B HEFEERICBWT JAGLERT
DOR%TIbb Notch & 7V F MEERDRE
LFoTHUL2HM—DREBTHY, Notch 7>
V> 705, LI, BAS IR, BB L OB
DIEH R - FECEEREE PR LTHS
ZEEBEWHRLTLAEY,

41, Notch ¥ 7 FVROEF W L - TAGS
OHERIERPEC ZBENIHOLICEINZHO
BRI G, FhE i b, BEATERORE
boNE WY 30%DEBEN JAGI L THOZER
2ET 00, H5OEHNOBEEETIFET
L0, S EEHMOSHEENED L D WK
BHENDO», & EDEMAICDWTY BHNE
Teivd,

I, ETHREEFART S - BE

REGILBICHEL, SEOBEFNEN
5 o B L CHETHE (B3 ORB%E LK
BHEORANEBH >-oMIETH %, 1965 F 12
Clayton 50871 F A ¥ > b Amish kD —FK R
TH2Byler DA FRRGEFICODWTHID T
WELI-D, AEBEBylerfEranad h
R, 2 LT, AU LRERGEE T 55
AmishRBOBRIC OV T, X DEEOEK
T Byler fE&EE, b U < T HKEMH AH
> o ¥HiE (progressive familial intrahepatic
cholestasis, PFIC) & BRI N TE LD,

BRI — Tl wie®, I OEBITE—R
Rk 3 bDOTRARVEFZSN TV, IH
DBEFRITC & - T 3 PIIOBETEETHHER
SN, FRIZGLCT3I 2o EI NS LD
Wigot (),

ANRAEL Vol 31

1. PFIC typel

Amish RFEICH SN 5 Byler im DK HR - L
T, EITHOHES L CHWEMN S -8, B
fE, pERSE, IE y-GTPERE~IEY, ik
BEEE, BLUBHELOBMN R BHMBERR
HAERROBH OFLE) b o552, &
FHOEEEE RO EFBANERL Y, KK
BoOBKR E UCiED » BHRE~oBH (H
HE) OFEMEENE 2 S TE9,

Byler i8 D & 5 i, [RIEFHEIBEOL WIFEATH
FEHEENE L, LhrdREBEMSRNE REE
T, KRFZWTO shared segment analysis (3
HEHOSORER) BEHTH B, 1995 £ Carlton
52NF ZDFHEEHA VT, Byler BOBRTERDGTF
$18q21-q22 Liwh b Z L RS pIC LTz, 2
O locus IFBIEICHRE S Wiz B REEFWAEH
5 o #HE (BRIC) O#EFEAIC—HL TW
72o EBHWE MFDNATA 77V DB
Yo, 18g21 iz P-type ATPase icBB# ¥ 2:&
&F (FICI) »EE&h, Byler j5#8%& (Byler
K%), PFIC DiEk 2 ET 2IE Amish RR D%
B A AEOBREO—H, BLUBRICEEE
W FICI OZEEDFEER S N7z2829,

bhbhix, LIRS L7 PFIC OfisHE
DWTHERNL, BRE HHBGS X UEH
B3 EMBENEH ORBES PFICT i85
452 &, PFIC2 locus () WwEEWZWI
&, FICI locus MAREHEEAETH D FENH,
PFICL Th 2 AJREME R RB L1230, 2 L CEH
ey by ek oT FICI DERZHERL, <
Oftizs % PFIC1 L HEEZEI L 122,

FICI @ subfamily &—&8ix, ) VIBEECB
75 ATP (kRO 7 3 /) VIBEEX S L
Twb b bH3Y, FICI DWW TEMx®
3 g 72 » TR {, PFICLKBWT FICI
DREPED LD SHEF CHEM S - #B L UHH
BMAEELr OSBRI TOLPBRETHTH 2,
—75, BRICIZ®B % FICI1 DZ#E1Z, PFICIK
AR THEERNIC H E D ER TR A WEfICETT
WEHDEEZLHNEY,

FICI 3R, /N3, BEEao%ilisch < R
LTwake?® PFICI B MoERE LT
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Portal
Blood BA

Basolateral
BA transporter

Canalicular

° e BA transporter

=4

2 EctoATPase

BA binding
protein

2 BFMRBRIZ £07 ZREHRA & OEAIRE (Shneider™, 1999)
¢ EEEN54E  BA : bile acids, BIL : conjugated bifirubin, PL : phospholipids
€ IFASNDBANERYAHKCEET 2 AIEKESHXER NTCP : sodium  tauro-
cholate cotransporting polypeptide, OATP : organic anion transporting polypeptide,
MEH : microsomal epoxide hydrolase
¢ FRiEAN LD BAR EOHEMICET 2 EMMBEBEEXEH  cMOAT : canalicular
multispecific organic anion transporter, SPGP : sister of P-glycoprotein, MDR : muiti-

drug resistance proteins, EctoATPase

HBEINIRETHDH, EL/MNETRIFLD
LI FHHL T B I En 5, FBEBEKIIL
7B A& U 2180 THZ EE2 O&HE» N
WTh, FICI OFEFRICED L EETH 5 A48

DI,

2. PFIC type 2

—7, PFIC ORKRB 2B T 2 HHEB X LB
OBRDO—E T FICI locus IKBE 2D »
ZEks, FICIAA bERE 2 2BETFNH
3 BRI N0, 2 L CHED PFICHE
REBI L REEEYE Y EVIBIUY ) 28
Rick>T, PFIC2 440 & hi-BfH&RET
EEQL 224 R [EE & huiz??,

Z DB L, FFREEM ATP  binding cas-
sette (ABC) H% 21— F ¥ 3 sister gene of
P-glycoprotein (SPGP) MEEL, EE a7
EH (sister of P-glycoprotein, SPGP) X4
fah & EBMIME ~ DO ATP K FEHEH BHx% %
Ho T 33 ([2), Strautnieks 532F 5 v +
SPGP ¢DNA #HwTt b SPGP % B L,
SPGP 3 & 1} PFIC2 locus % 2 & ik D 870
kb EWh s Z 2B ML, & &2 PFIC2 5
RICBVTI0@EY O SPGPEREZRH LIz, =
oD & - T, SPGP (FUITit bile salt

1718 NEAE Vol 31

export pump : BSEP ¥ X iZh2) SEALLEDOM
BB TEELRBEHREX R 7 THDY,
SPGP 0ZE W PFIC2 DEATH 2 Z L5385
sz a iz,

PFIC2 DGR E I PFICL L W Dh D ETE
HoTw5h, PFIC2 CIREBELEEEL LK
W7 = 2 X > MROIEIHED Sh b, FER
& DA S HBEL, FFHEBRGRISIEREREY
EMBEEFREZEL, FERFL L oERHH
MLz b, MEREHES XU ALP#IZE <,
y-GTP X IEH TH %, PFIC2 IR 13, PFICI
BRI HETHREL, L0 EBCHEE - BT
2EBTT 2EAND 22,

3., PFIC type 3

ZFlit Y (multidrug-resistance) &+ 7 7
SY—DUEDTHER VA mdr2 Lt b DO
B & T & 5 MDR3 i%, phosphatidylcholine
flippase & L T O #E M % /8§ P-glycoprotein #
a—F L Tw3, P-glycoprotein i FF-#iig Tk
EMEERCSBIHFEEL CB D, ATP KEFEME
DY I8HE (phosphatidylcholine) #jz= iz 5
LTw3 (¥2),

mdr2 (-/-) =2 A TRBHHE~OY VBE
DY T E Wi, BEHES I eV BRTE
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3, %0 detergent fEFHIC L D EHBEBEOEE %
FHHL, bt O PFIC Wl T HDBEH > -
HAFEEEE L 549,

Byler 5 & AR ETHEORT S -2 E L &
MNoBE y-GTPIE 2 RTRIBIZBWT, Tq21
tiehH s MDR3 BETFERNADOMND, RIE
HBRrEw THMDRIZEAMXKEL T
724142 PFIC type 3 & &) &t 2 DFE B,
S8 1IMPHIVEEEOHRES L VEBEELE
L, RECBEHENFEZ CHETT 5, mdr2
(-/-) ~=w R LR, PFIC3EZEDOBEHFY
VIEBEWEPEETH D I L MHEIL T DY,
i@ e B b MRS A O REM R, BIEESE
g, g EE2BY, mdr2 (-/-) T AD
FFABAR RS 2 b THML T 3,

EhHic

RIEMEREH > > BHECE T 2H L Wiy, B
BETLEL L RESIN TS, ZOBRKRIERE
FHOZHESE» S, SHRLEROBETFICLSE
FXFREBINFERE LTHRINS Z LT
aNd, LTI DEBORERED, FFHE
BROFEEBRE, H5VIZEHEOFHx B
Dl MR E b 6T D EHFEEAND,
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