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Diagnosis of the long-term outcome and treatment for primary biliary cirrhosis
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SEEEACEFGLEVEGLS EGF L IRBRIUBEL 43Pl ¢ BALERROEMNIGETS. &
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5,

| PBCICHIRY 2 Bk RIBTFE

PBC T3 tay FUY 7RI ENTS, &
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%, Bt E dhvdiie y ba X 7k D
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F=7BNTHaFHAEREZEBL TR LY
5, gp210 BHICEHRL, ¥ gp210 FifkoME 2
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£, BIGEFE L v 7 —Tili% 30 EIC 2N
I MR S T ve s PBC ERIOHT gp210 3L
Pl 2 RIS IGE L & 2 %, gp210 Hitkaks
D 10 5RO 5 5 6 SEGNT BRI I
RSB E 5> Twieds, T gp210 Pifkss
UDCA #5412 X b gt L e — b A2
DN I E & TR L vz, NHOSL] @
T REBI DT TIL, BT gp210 Mok Rt ofE
) (group AV EEEH ISR L 72 556 (group B)
DLW XD gp210 FLADEM T H o 7 IEH)
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group B (n=13)
’\g 100 v S I T YT
S gl group C (n=48)
©
:
60 + —
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3 40t
5 oof _ —
(@} Logrank test p=0.0075
O H 1 i 1 H i i 3 i i i i
¢ 1 2 3 4 5 6 7 8 9 10 11 12
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B 1 ERMEHETEE (PBC) BE OEFEY

H1 gp210 FiokDsHe G DHEM (group A) 14, #28
Bl U 72750 (group BY0 22 WTHE & 9 BT gp210
Tl T & - 7R (group CHZHEAT, HEIK
BRI T E 3R OEENRE Do 1,
OLT : FFd.

(group O IC R T, HERFBESHASRICE
ZEM OGNS > 1), BErs, i
gp210 FLEOMIE 1T PBC BEFEO RN TH%E Tl
THEOOHEMLBIE~—H—TH B I LR E
v,

D EIZ PBC MEfTICB Y s ighibkoBE42 R
Wi 2 7zls, NHOSL] W # X 41 276 SEFC
DLTCHMICHOHEERM L E 25, T
gp210 Tk R I TR R I A 2
5, HFBRIC R iER S5 1083, i spl00
Pilk, ¥t Fox7hik, Vi a<F ko
Bttt BMERoOBIRBRICHEFEEL2RO L
o e,

B PRI 12 B (Scheuer’s stage 1, 2)CTHh -
fe 217 REWlIc WL, EfTOZ v FRA v P2
AEFIE o B BL(PIRE TGERERLETT or JEFTE
RIELT) & 0 - AR 20 B IFA 2 8GET or
BHEGET) LoD TR fio R & T A, L
gp210 FUARBE ML AR 28 (or FERAD MEFT OV
ERETTH Y, ik b X PHUREE IR
FETTERE R (or FERH )T OF B A a1
THBHTEDWEh Lot (&)Y, ERmEY
i, B gp210 FiABHIE IR AINEEME D
By a3 h s B OB (interface hepatitis) $ 5
v b BN EE N ROE (lobular inflammation) O 3 72
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% 1 PBCOMEITICHT AREBRETFY

A v A (95 % XD
R N MR EE PO W4
" (FEEHT) (U8
. % - - -
4 (one year ™) - a Olli)f; 16)
- 7.09 3378
£p210 Fifk it (2.65~20.21) (5.93~636.75)
S 449 420
b ATHEGE | e1278)  (L31~14.76)

Unconditional step-wise logistic regression analysis, 7 gp210 JiE B G H-R
A (or BN MET ORISR TH Y, Fit v b o 7 HdsiEa iR
FESGHERER (or JEWR) BT O A BLBMAFTH - /-,

# 2 PBCIL b 3MDRIRBF—IEEL R (SNPs) DEFEEY

7 U OVEEEE (%) 7 U VRO el *
SNP ID TN —— —— - e pvalue
W SR | A v X (95% BHIXED
rs31658 C 192{(69.6) 6(30.0) 5.33(1.98~14.36) 0.0003
T 84(30.4)  14(70.0)
331672 T 195(70.7) 9(45.0) 2.94(1.17~7.37) 0.017
C 81(29.3)  11(55.0)
rs1149222 T 165(59.8) 8(40.0) 2.23(0,88~5.63) 0.083
G 111(402)  12{60.0)

*

! chi-square test. MDR3 {57 ® SNPs ¥4 b D Lddns 7 HFFO Tag SNP %

HIRL TR AT o7, PBC OMEfTICHEEICIEML Tw% SNPs %% 3 #F
(rs31658, rs31672, rsll492ME XN, Z D7/ T rs31658 SNP (X BH LT

& Cnmy R R L,

Bl bl e d > 722,

PBCEEDBIGFESRERATE

— PR E VI 81 2 PBC FIED concordance
rate S 60% LA L E X h O TEWI E5 5, PBC ¥
FER R OEIRNERDPBERL Twa 2 ERE
ENTWEBY, WEDL I 5 PBC DFIE L M
BT 2 R ZERE P IEADh o Tk, #
Holk, RUBREBZL LT LAVWTER
TEHE & RS, 20 - FFARIOET T2 FPRAR
L oBEENEROEV 2P ST 2 HIYT,
BB R T o 1% R (single nucleotide poly-
morphisms : SNPs) b2 Bl L 7,

Multidrug resistance protein 3(MDR3/ABCB4)
TR O BMEE I R BICER L, VI
H(bR7 720 ayy)zlilh~Hiltd 5/
HDF Ty ARy~ ATP binding cassette

(ABCYHEHTHH, Z2OEEBETERIC L HETE
RIGHENTNIEE 5 - # 3 B (PFIC3) R L AR I A
M5 >HWHEICP) S HAET 5 Z LS LT
%, ZDOid, MDRIBETFORESH L IELH
7% PBC OFIEREITICHE L T 2 eSS HE
I Tudkens, ZhoiclblEd s B ERT
SHIIFE SN T hhpol,

HH 5 1L EFE HapMap #18] & integrated Analy-
sis Pipeline (iHap) OB B E-D %, MDR3
BILTF D SNPs 44 DL S 7 AFTD Tag
SNP R EIR LT &2 177, PBC QT ICHE
[ZBHE L TV B SNPs 48 3 A7 (rs31658, 1531672,
rs11492) FE 3, Z D% 5T rs31658 @ SNP &
HEAGET & L IRV EBR R L 2 (& 2V,
TRYAT « Fq Ty A TN 513, 1831658
BT OFETH%5 HAP2/HAP2 2HT BHEHIAS,
B LU WRERNC AR 17 6, SE~ET T %
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nroaq4rs
. p— n7Fas {7
o TR (9, ) N -
SNP ID ~TuE A THE(%) WO Lol * p-value
rs31658  rs31672  rs1149222 | JEHEUEN] EEN 7w ALk (95% 28X D
Hap 1 C T T 140(50.7)  5(25.0) | 0.32(0.11~0.92) 0.033
Hap 2 T C G 56(20.3)  10(50.0) | 3.93(1.56~9.90) 0.004
F47O8A7
F4 a4 THEE Fa7ay47
SNP ID (%) ST O ol * p-value
rs31658  rs31672  rs1149222 | JEHCEM Al A v AL (95% EEX D
) C T T
Hap 1/Hap 1 35(25.4) 0 — —
C T T
) T C G
Hap 2/Hap 2 " c G 5(3.6) 4(40.0) | 17.73(3.77~83.42) 0.0003

* ! Logistic regression analysis, ~7R¥ A 7 F 1 70y A THFAHSE, 31658 T OHFETH D

HAP2/HAP2 7% non-HAP2/HAP2 (2 b CH#H

£ 4 PBCOEITICEET 5SNPs

~HEFT Y B BRI 17 s o T,

WG SNP ID OR(95%CI) p-value | Sk
CTLA4 rs231775 Avs. G OR 2.46(1.05~5.76) 0.04 6)
CTLA4 rs3087243 Avs. G OR 0.44(0.24~0.81) 0.008 6)
PDCD1 rs11568821  AA vs. AG+GG | OR 14.74(1.89~114.9) 0.01 6)
TNF-a 151799724 Cvs. T - 0.011 5)
TNE-«& rs1800629 Gvs A OR 4,9(1.4~17.1) 0.014  10)
IL-18 r¢l1143634  CCvs. CT+TT | OR 3.03(1.45~6.36) 0.022 | 12)
SLC4AE2(AE2) | rs2303932 Tvs. A — 0.009 5
MDR3(ABCB4) | rs31658 Tvs. C OR 5.33(1.98~14.36) 0.0003 | 4)
CYP2E1 rs2031920 ¢l vs. c2 OR 11.39(1.09~119.47) 0.043 | 13)
Apolipoprotein E | exond edvs e€2+¢e3 - <2001 11)
eNOS rs1799983 Gvs. T — 0.032 9)
eNOS T-786C Tvs. C 0.038 9)
¥ ECIC PBC DT AERICHEE L Tw s 2 8 HE ST Y5 SNPs 2307, Rl

9}TO)SNPS 2 CRIE, PBC OMITIRN L Tl BET L 7/ AR—¥—0 SNPs ¥

B TEL L EDER 805,

falFlEnie 2 ERE s L ok (B Y, Y
NEE I RE 2 T 5 e o I BB A HH- O #EK
BT h s kb 5% HE S, 1s31658SNP 43
MM&@%%,?&%%U/bfwﬁﬁ%ﬁmﬁ
KERALTHE~OMIT Y A7 2BEL TV S
}'%{thblo

W IS *nﬁﬁﬁ%%ﬂwﬁbb’
PBC oifric B REICEEL T ERbD
SNPs 2 4 Ic ¥ &&t“”m.ﬁ%,dd%&ﬁ
HMOBE SO CHE S 1T & gl
DTREMATEL, b7 VAR—F —PZDHB
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EHIET 2L 2 7Y — (RERT— ) Dlh
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Do TER I LI, PBC OISR u.jf/fkﬁ*}‘

29 A TEDLDTHEEE L Ebh s,

i’?{;‘%’?’iﬂ. itk = 415 @ SNPs x%ﬁﬁf-\b,{{.a

Zobickh, XD EMATERAREONE
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KAk R % K iEE T #EE O v UDCA T
sz bic i hEHEEEER TSI L L EE
A6 Tw5, LisL, UDCA ETHlicizd £ D
T, ERRERMOMESO L HIC b
UDCA (ZiAFHETME OFEBI DY 20% AT 5.
@;OQM%kﬂﬁ%Mwa%%tLTWL,
PPARa @ #' v FTH % bezafibrate O H ZEH
A X 4T B9 Begafibrate 3703¥, EIBIIE
DEPTH B3, MM&%H@%%%MﬁLHﬁ
Ay vIRE OB M S e A EH 2 H T 5
CEps, B#HEEEE TS EBBL RIE
IR Ll g, — ), A FvROGHKIML
SEDRIEIETH 5 atorvastatin b, FHL &7 F —
&% % PXR/SXR % PPARa @ ifth{t% /v 21
THER A S R & IR & 4T UDCA &4tk o
PBC HEMIIC I G S s, TR oWHe N 54
IR s Twh»wY S8, Tho DR
o UG & B B L 7208810
SNPs & OHIBIfENTIZ, PBC HBEOH L v
HOFIED T DI HAOPIERE L Bbh b,

PBC @ 10~20% DIEFHIFRE D Z Z HALH
LRI PEIIF S (ATHD BRI & B 0FT 585, IR,
PBC-AIH overlap syndrome (2% L TiX UDCA &

RIS A 704 PR E otk o a1 #
nﬁﬁfmém AIH O &0k UDCA o6 23
PR A TORR L B 570, 20#
%&ﬁ%&%ﬁwmm@f&ﬂ%mt®miﬁ
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ik, Wio i AIH 2 &0F L Twio PBC HEHC
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P EDTH -7, %, PBCICH T 3iHY)

mEFREERo oI Y, FlERRPH TS
PBC (T 3W RIS % BE L T 5385
FHOFATR LD CTHRELAWEZE L BN
5.

| PBCOMREL1E &I TIREH

PBC i3, O 2GIET LIPS, IFH
12 A BT gp210 FiRBRER (FA 2T or ¥J8 173;',,&{_
T &, @HRB RIS LR TUBRE 1
iy X 7’&“}‘111'?&5%1“1511’3'5(?‘]}9&&:%3@%@ or
JEEEAGET TR, B L CORBIRAaBIZTbiL
A EHERT L IR O 3 BRC SN A Z L
Mo, EHLWEOED XD & PBC DHETRELE $2
LTV

@ = rav iy 7PHEEPDC-EIHT 5%
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T OBHRICRETH 573, 2N TN
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@ FFEEZE~DMEFTIC I gp210 1T % il
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@ PDC-E2 (&b ¥ % SUZRAE Ok » &
gp210 (ST B B EAE OWFEIC R %88 (inter-
molecular epitope spreading) ©, 4748 (molecu-
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L O# I o 754V (aberrant expression) AVE B 22 1%
ez L Cw a2 HHRERS 5
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Analysis of HLA-DRB1 polymorphisms in Japanese patients
with primary biliary cirrhosis (PBC): The
HLA-DRB1polymorphism determines the relative risk of
antinuclear antibodies for disease progression in PBC

Minoru Nakamura,'?* Michio Yasunami,* Hisayoshi Kondo,’ Hitomi Horie,* Yoshihiro Aiba,’
Atsumasa Komori,? Kiyoshi Migita,"? Hiroshi Yatsuhashi,? Masahiro Ito,"?
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Aims: Anti-gp210 and anti-centromere antibodies are differ-
ent risk factors for the progression of primary biliary cirrhosis
(PBC). However, the association of human leukocyte antigen
{HLA) polymorphisms with these risk factors is unknown.

Methods: We determined the HLA-DRB1 genotype in 334
Japanese PBC patients and studied their serum antibodies to
gp210 and centromere during the 1-452-month observation
period.

Results: Anti-gp210 (odds ratio [OR] 46.56, 95% confidence
interval [Cl], 9.20-850.1) and anti-centromere antibodies (OR,
2.36, 95% Cl, 1.28-4.35) were significant risk factors for
jaundice- and nonjaundice-type progression, respectively.
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HLA-DRB1*0405 and *0803 predisposed patients to anti-
gp210 (OR, 1.61, 95% Cl, 1.08-2.39) and anti-centromere (OR,
2.30, 95% Cl, 1.41-3.73) antibody production, respectively.
HLA-DRB1*1502 and *0901 patients were predisposed to
nonjaundice-type progression (OR, 1.98, 95% Cl, 1.13-3.40
and OR, 1.78, 95% Cl, 1.02-3.03), while HLA-DRB1*0803 and
*0405 patients were predisposed to disease development
(OR, 2.24, 95% CI, 1.48-3.41 and OR, 1.53, 95% Cl, 1.11-2.11,
respectively). Stratifying patients by HLA-DRB1 alleles
revealed that anti-gp210 antibodies was a strong risk factor,
regardless of the HLA-DRBT alleles for jaundice-type progres-
sion, while anti-centromere antibodies was a significant risk
factor for nonjaundice-type progression in patients with
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HLA-DRB1*0405 (OR, 6.89, 95% Cl, 2.18-26.56) and
-DRB1*0803 (OR, 5.42, 95% Cl, 1.47-24.62) but not other HLA-
DRB1 alleles.

Conclusions: HLA-DRB1 polymorphisms are significantly
associated with not only disease development and progres-
sion but also antinuclear antibody production and the

HLA-DRB1 polymorphism in Japanese patients with PBC 495

determination of the relative risk of antinuclear antibodies
that contribute to PBC disease progression.

Key words: anti-gp210 antibodies, anti-centromere
antibodies, Primary biliary cirrhosis, HLA-DRB1*0405,
HLA-DRB1*0803, HLA-DRB1*1502

INTRODUCTION

RIMARY BILIARY CIRRHOSIS {PBC) is a chronic,

progressive, cholestatic autoimmune liver disease
characterized by intrahepatic bile duct destruction,
portal inflammation, and the development of cirrhosis
and hepatic failure.?

A hallmark for the diagnosis of PBC is the presence
of anti-mitochondrial antibodies (AMAs), which are
detected in approximately 90% of PBC patients.” In
addition, antinuclear antibodies (ANAs) such as anti-
gp210, anti-sp100, and anti-centromere antibodies are
specifically detected in 30-50% of PBC patients.*"*

We previously found that anti-gp210 and anti-
centromere antibodies are different risk factors for the
progression of PBC in a cohort study of Japanese PBC
patients who were registered at the National Hospital
Organization Study Group for Liver Disease in Japan
(NHOSLJ); the presence of anti-gp210 antibodies is a
strong risk factor for jaundice-type progression, while
anti-centromere antibody seropositivity is a significant
risk factor for nonjaundice-type progression in PBC."
Based on these findings, we proposed that PBC can be
classified at least into two distinct clinical types: (i)
jaundice-type (or hepatic failure-type) progression, dis-
tinguished by the presence of anti-gp210 antibodies and
(ii) nonjaundice-type (or portal hypertension-type) pro-
gression, represented by the presence of anti-centromere
antibodies.!"'* However, the molecular mechanisms
underlying these two different types of PBC disease pro-
gression are largely unknown.

The major histocompatibility complex (MHC} class
and class Il constitute the susceptibility loci'in many
autoimmune diseases, including ankylosing spondyli-
tis (B27), psoriasis (Cw6), theumatoid arthritis (DR4),
type 1 diabetes mellitus (DR3; DR4), multiple sclerosis
(DR2), autoimmune thyroid-disease (DR2}, and. SLE
(DR2, DR3)."*"* Accordingly; human leukocyte antigen
(HLA) genotypes have also been intensively studied in
PBC patients.’®3 In Caucasians, HLA-DR8 (DRB1*08)
was identified as a risk factor for the development of
PBC, while other MHC class II molecules, including

HLA-DR3 and -DPB1*0301, were also reported to be
associated with a greater susceptibility to PBC.'** In
Japanese patients, HLA-DPB1*0501 and -DRBI1*0803
are reportedly associated with the development of
PBC.2% However, an association between these HLA
molecules and susceptibility to PBC was not identified
in other ethnic groups including Italian and Chinese
patients.”** Nevertheless, a significant association
between HLA-DRB1 *08 and PBC development was
recently reported.”® In addition, a strong association
between PBC development and the HLA class Il locus
was recently identified in a genome-wide association
study in Canadian and US subjects, indicating that
HLA-DQBI1, -DPB1, -DRB1, and -DRA are associated
with susceptibility to PBC.” However, only a limited
number of studies have examined the association of
HLA-DRB1 polymorphisms with disease progression
and autoantibody production.'®?*?%3° Further, to date,
a long-term cohort study of PBC patients has not
examined the association of the HLA-DRBI polymor-
phisms with the relative risk of ANAs for disease
progression.

In the present study, to further understand the role
of HLA-DR in the pathogenesis of PBC in Japanese
patients, we studied the association of HLA-DRBI poly-
morphisms with disease development, progression and
ANA production in 334 well-characterized PBC patients
who were registered with NHOSLJ from August 1982 to
September 2009 The results indicated that HLA-DRB1
polymorphisms are significantly associated with the
pathogenesis of PBC at multiple steps in disease devel-
opment, progression: and -ANA production.  Further,
stratifying the PBC patients by their HLA-DRBI- alleles
revealed that the relative risk  of “anti-gp210- and
anti-centromere antibodies for disease progression is
strongly influenced by HLA-DRB1 polymorphisms, indi-
cating that the value of relative risk of these ANAs for
disease-progression may differ among different ethnic
groups. We propose the importance of determining the
HLA-DRBI1 genotype in order to predict the disease
prognosis when ANAs are used as a serological biomar-
ker for disease progression in PBC.
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METHODS
Patients

TOTAL OF 334 PBC patients (45 males, 289
females, age 30-85years, median 58 years.,
mean * standard deviation [SD] 58.4 £ 11.4) who were
registered in the PBC cohort study at the National Hos-
pital Organization Study Group for Liver Disease in
Japan (NHOSL]) were analyzed (Table 1). This cohort
consisted of 27 tertiary referral centers in each prefecture
around Japan from August 1982 to September 2008.
The date of entry was defined as the time of the initial
PBC diagnosis. All patients met at least two of the fol-
lowing criteria for a definite diagnosis of PBC: increased
enzymes indicating cholestasis (ALP > two-times the
upper normal limit) at the time of initial diagnosis,
positive for AMAs, and a liver biopsy showing florid
duct lesions that are compatible with PBC. A liver
biopsy was performed in 247 of the 334 patients
(74.0%) at the initial diagnosis. The histological diag-
nosis was based on internationally accepted PBC crite-
ria, and histological staging was performed according to
Scheuer's classification.’ Patients who showed episodes
of autoimmune hepatitis (AIH) during the observation
period were included in this study as cases with PBC-
ATH overlap. The criteria established by Poupon Ret al.
were used to diagnosis the AIH overlap, and patients
were included in this group if they had at least two of the
following accepted criteria: alanine aminotransferase
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(ALT) > five-times the upper normal limit, 1gG>1.5-
times the normal upper limit or anti-smooth muscle
antibody (ASMA)-positive, and a liver biopsy specimen
showing moderate or severe periportal or periseptal
lymphocytic piecemeal necrosis.’' Patients with positive
serological markers for persistent hepatitis B or C virus
infection were excluded from this study.

PBC patients were classified into the following three
different clinical stages based on the liver biopsy and/or
clinical manifestations: (i) clinical stage I {early stage), a
Scheuer’s stage 1 or 2 liver biopsy or unknown histo-
logical stage without signs of portal hypertension or
liver cirrhosis (ii)clinical stage II (late stage without
jaundice), Scheuer’s stage 3 or 4 liver biopsy or any
histological stage with signs of portal hypertension
or liver cirrthosis but without jaundice (total
bilirubin <2 mg/dL) (iii} clinical stage Il (late stage
with jaundice), any Scheuer’s stage with persistent jaun-
dice (total bilirubin >2 mg/dL). The presence of esoph-
ageal varices, liver cirrhosis, ascites and hepatocellular
carcinoma was evaluated by gastro-intestinal endos-
copy, ultrasound sonography, and computed tomogra-
phy.

Progression to late stage disease without jaundice was
defined as nonjaundice-type (or portal hypertension-
type) progression, while progression to late stage disease
with jaundice was defined as jaundice-type (or hepatic
failure-type) progression.'’ The observation period
began at the time of initial diagnosis and ended at the

Table 1 Demographic features of primary biliary cirrhosis patients at the time of entry and at the end of observation

Time of entry n=334

End of observation n =334

Total
Female (%)
Age, years (range, median)
Clinical staget n (%)
!
1
Hi
AMA - positive
Anti - gp210 - positive
Anti - centromere — positive
Anti - sp100 - positive
Complications from other autoimmune diseases
Observation period (months) {range, median)

58.4+ 11.4 (30-85, 58)

289 (86.5%) 289 (86.5%)

64.1+11.2 (31-87, 65)

283 (84.5) 238 (71.3)
49 (14.7) 78 (23.4)
2 (0.6 18 (5.4
299 Ess.;) 296 §88,)6)
103 (30.8) 107 (32.0)
84 (25.1) 82 (24.6)
40 (12.0) 38 (11.4)
87 (26.0) 99 (29.6)

69.6£63.1(1-452, 57)

+Clinical stage I: Scheuer’s stage 1 or 2 in liver biopsy or unknown histological stage without signs of portal hypertension or liver
cirrhosis; clinical stage I1: Scheuer's stage 3 or 4 in liver biopsy or any histological stage with signs of portal hypertension or liver
cirrhosis but without jaundice (total bilirubin <2 mg/dL); clinical stage III: any Scheuer’s stage with persistent jaundice (total bilirubin

>2 mgfdL):
AMA; anti-mitochondrial antibodies.

© 2010 The Japan Society of Hepatology



