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Hepatobiliary Manifestation of Inflammatory Bowel Disease

Kwang Il Seo and Sang-Bum Kang1

Department of Internal Medicine, Kosin University College of Medicine, Busan; Division of Gastroenterology, Department of Internal Medicine,
Daejeon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea®, Daejeon, Korea

The hepatobiliary system is one of the most common sites of extraintestinal manifestation in patients with inflammatory bowel disease
(IBD). The progression of IBD can lead to a primary hepatobiliary manifestation and can occur secondary to multiple drugs or accom-
panying viral infections. Primary sclerosing cholangitis is the representative hepatobiliary manifestation of IBD, particularly in ulcer-
ative colitis. Although most agents used in the treatment of IBD are potentially hepatotoxic, the risk of serious hepatitis or liver failure
is low. The prevalence of HBV and HCV in IBD is similar to the general population, but the clinical concern is HBV reactivation associated
with immunosuppressive therapy. Patients undergoing cytotoxic chemotherapy or immunosuppressive therapy with a moderate to
high risk of HBV reactivation require prophylactic antiviral therapy. On the other hand, HCV has little risk of reactivation. Patients with
IBD are more likely to have nonalcoholic fatty liver disease than the general population and tend to occur at younger ages. IBD and
cholelithiasis are closely related, especially in Crohn's disease. (Korean J Gastroenterol 2019;73:248-259)
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Table 1. Hepatobiliary Manifestation in Patients with Inflammatory Bowel Disease

Manifestation Prevalence

Clinical concern

CD: 0.23% (Korean)9
UC: 0.32% (Ir(orean)g

UC: ~16%"*?
6.2-40%%°

CD: 1.84% (Korean)9
UC: 1.31% (Korean)®

Primary sclerosing cholangitis

Autoimmune hepatitis
Nonalcoholic fatty liver disease

Cholelithiasis

Portal vein thrombosis

CD: 0.08%™*
UC: 0.05%'*

0.9% (CD)™®*
0.07% (Uc)**

106
Case reports

Hepatic abscess

Hepatic amyloidosis

Budd-Chiari syndrome
Viral hepatitis

Hazard ratio: 3.4,% (8.4 at flare)92

Similar to general population

Cancer surveillance: hepatobiliary/colorectal

4
Frequent recurrence™

Not consider prophylactic cholecystectomy

Anticoagulation

Control gut inflammation

Reactivation during immunosuppression

CD, Crohn’s disease; UC, ulcerative colitis.
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HEHY YUY A3y gud Aue 2o
ohe 2] Slstel Aol
(cyclosporine), EtAEE]F A(tacrolimus), UFo| L& o]
E (mycophenolate mofetil), W EEZ A 0] E (methotrexate)
T okt RO "HAAAATE AE BHOR ALESGC
U ol@e T AMES WE S n 9w 254
% 9 (primary biliary cholangitis, PBC)¥} w}A7FA| 2 ¢
g A L d(PSC)oA % ursodeoxycholic  acid
(UDCA)] A& ad7t QleA] dokd iyt F2ke] A+t
(UDCA 13-23 mg/kg/day)= O SFEIAE 7k o4&
SR okn AE VI SV 5 dle ATe SHERA
Fotth” UDCA §3& 1:0]4(28-30 mg/kg/day) X &S
AE3t AFE o fJoks Foeh AR 11859
UDCAE 583 SA=9] 7] AMGEo| F7I8te] A=
ZohE ok ®? A2x oz 1889 UDCA (>20 mg/kg/day)
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<Rt

rt ox
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A oba7b tegho] Qe
A ABA A HEGS AR 5 Yt oA
Glck. 24 A3 Y AR Sldte] oJshHoz fd
S Z9E HEL 71 ol Aol 51 AEEL 85-00%5 o
] 4

24 ek 1 °
T A Ao "o
=5E5L7] fiste] vreFet 7l

)

Mo Z A (vedolizumab

g ek 20%e) B o]
G ek olel S

ycholic acid, obeticholic acid [farnesoid X-receptor ago-
nist]) T FEAF A 71 (fibroblast growth factor 19 ana-
logue) ol Holsh= oFAI7E 7 9l HAIE Foll Ao
T Ao whEd 954 AE AsAR AR ATt
Z X 7 A|(vedolizumab, adalimumab, infliximab)= HEAl
A3 9Ed Aol AW} glE AR HiHt®

Ao w A A3 HEY EAbllA HFAQ A s

w1 f= = R B

= g5 o] w7] wiiof Fofjof st} Tyt st
S @xo] Qar o]& ]lete] Az &5 FAZE okl
e 9 ges 18 4 qlow, A7 g el
o] Bast dAfoA= AeHoR g A E(biliary stent)

7) 54 dres sl ey dekd gx(primary

sclerosing cholangitis with inflammatory bowel

disease)
54 A 5] ASY iG-S FRkss 99 A
3] HEE TG A EAo] HIEAHA 5HA &
o]
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1) Of0| =& 2| A4 RE=H|(aminosalicylic acid derivatives)

ofp| AR AL REAR EREe A= Aupde
(sulfasalazine), A2} (mesalazine) 3 < AFe}4 (olsalazine)
o] fjaAolct. MAupatebdd 1At o]t A4 524
oHAlE 9ZA ARG WY % W B G4 gIetol
AREE] QL) o] 9k 5-aminosalicylic acid (5-ASA)Q} sulpha-
pyridine©| azo bondS E3to] AdtH 3ot 122 7px=g

ol Qlsfo] Aol el WSS U 4= glow] Aupow

AN
10%04 B A AR o o Qlr WS Al
o A A=

A} A& g 3Eolulo| E(sulphonamide)7} Yl 24 ofm]
Al AAY A A(mesalazine, olsalazine)®] ¥aa} shA 1 A}
0] ZaBlsich, AEotoloI=s} i oS O] S Wl
ukga} e hdel MAS 9rHe R FAAATY 1)
U gste] o 2Al0] w2 e Anaeiel A
skl 14 AEC] A 1009 A 32747 6xloR
btk o] Axk= Aol A|she et de) A4
OFA E-§3 Tedsto] 114 WA Eo| Wke A&t 11
A opm| ik A4l AAE H&3he FAENA A
A Aol B stk o] A|E7E Skl

2) AHIZ20|E(corticosteroids)

AL W RES Fletol FL 71 ol

% (nonalcoholic steatohepati-

A=) A=A At
tis, NASH)o| ¢drg 2= 9It}® u|&E dA)= slo|=alelo]
oA E o] QA= GANE 719 thARESRY] YIARIAE Q=

Q3 BUT Bl LE| RS AHgS Forh Bashh

3) E|2Z2(thiopurines)
oA} E] @ i P (azathioprine, AZA)I} FQ A} Ab
6-mercaptopurine (6-MP)2 G54 #4323 2kzjof 7|
=

]_

BV S vl
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248 §3lo] AGEEY, 54 s SN
5 BA 9 AE AL 5 oS AR oI
(drug induced liver injury, DILD)S &4+8F 2= g}

3 oFol 7k Aol WHAIR Bhe] A B4 2702 sinus-

O b Hr 2 oo
o

T,

oidal dilatation, peliosis, nodular regenerative hyper-
plasia (NRH), sinusoidal obstruction syndrome (SOS) &
chopobAl BaEQIck™ A ATA 7 HAo] A7 13%

om” N7 AlF Aoz RE 6719 o] %

2 % OlL2l 6-methylmercap-
topurine (6-MMP Woh= Zor A
QTR AR oFF B8 % /Y A% ubgshg A% o]
A 47h T S ool WA 4 Sl Ao® W)
At goxyt 3y 7 £ARS thiopurine(S)- methyl-
transferase (TPMT)Q] A Lo w2 €] I tjA} A=<

)

4

H
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FEo} Qo] Ik TPMTE] SA k= G714 thgAo] 9

sto] 2HE Y, =& TPMT €42 6-thioguanine (6-TGN)

EEE W AR aWE W, 6-MMP ki oA

HEAE 2T S Ak o3t fHF Hols wEslE
o

S olgol= o E29]
Ael &2 3]s (allopurinol)
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& % g, 22 A A% 5 a4 oo tepA e
Ege AR A% ¥ 49 HOlE BT 5 Uk gon
S Folot 9xpo] ofF 6%oflA At o7 FrfE AR
A 71 A (nodular regenerative hyperplasia, NRH)o] Z
GE = dAHeR Fott Ak xHiohAl= Gttt
BFLE? olg3t Ao 14 ol A|E FuhshH QA
o= 39 & 9o Azer zhi g% AAG et
PAFL Fas SHoE e THEA & & ok

4) HEE2IN0|E(methotrexate)

AEESANOIE: J4 3 THd 1HEghs {8 4 Q=

olgfdt 7+ =40 WAL A& g5l whet vhefsiAl TSt
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5) gtumor necrosis factor (TNF) XiXl(anti-TNF agents)

A AAE Aol AHEEE GTNF AlAl= ‘i*é@./\]m
ol ] Eil(adalimumab), AlEYFH 9=
(certolizumab pegol), J—E]-‘_i'—ﬁ’j gohmumab )O| 3,113} XA
O TNF: 7t GstE g YTNF oF

= E
e g g
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(infliximab),
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7 477} Basi® gRge e e
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A7) o oLl A S

SfhE ATACGE e SR g TAE Y
(hepatosplenic T-cell lymphoma, HSTCL)S *|7 4?_ g F
2 e GAolA FTNFS} thE HAGAAE Zo] Fold
e 4 Qo= Bavt 9lo] o8 gdth”

202

30 30 4> 2 |o rE
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N
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o
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6) e-QIE|I12! HMK(anti-integrins)

(1) Y& g5 (natalizumab)

UEhe] i (natalizumab) a4-01H| 1o Eo]zlel ¢
A FAIQTE] G Aol M HLE Qi) ks A7
FAE-Ql Mg ok MAE Y] F(progressive multi-

focal leukoencephalopathy, PML)2] W3} ¢ito] Q&=

o & YA wjioltt” oFA| Al 3049 1% ;'_L

o] ¥hAyel Zlog A glon] 1272] Fxr} ok BT

7F &4fo] WS Aow HuE Qe

r°P mlu

(2) Hl=g5%(vedolizumab)

H| =] F(vedolizumab)S 22 MAJCAM1Y} a4B7 2
1S ub= o] Eo]Z Q] &-¢lH| T1¥(anti-integrin) 2FA|0]
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oF QAP A3 W IR vedolizumab) g Foll $4h
of 2% ool ohulERA ek 527k Ao e ol
Aotk BTG, ol Slokat st ol
ol Bgleh. AL B4 HE e % vedolizumab)
3ol A2 2 54 ARl BasA el

4. HIO|ZHA ZHH(viral hepatitis)

5 FEgolA BE 119 CF 1+ 3
QlTel GARIE A5 AAE IS (5 o JatolA
FSte a2 HAAAA A met #elH BY {F
_9,]—0]{:]—. XH_Q}‘/\']QI—.L; oTH]—x4 =4 u}}d B%ﬂ Z}%ﬂ 71—0&

2 ZA}oll A HBV DNAZ} 1 log10 IU/mL ©]A} Ao}

EHE g ojetet. itk ope} ol H o7 QWQO*E}E o
2(anti-HBs®} anti-HBc7l & o 4A4) At A=
7S & Ql=tl, 7HE HBsAgol SdollA 0“3 = HHH
At HBV DNAZ} S04 Ao b= 4
ot

BY 7ted Hlol#| A0 AAAN= HME%% &5
B3 AT Aol 2 lrh 1ee

1o
of :10

12
iy

o
1o
-lN
1© g
)
8 =

e o

A
. HBsAg /¢l &= }# HBsAg S/do]HA anti-HBc %
2 7 ARASIE AU 540l 58]

w0} e g BY 74 ARSI S
BY 7hlol 7l SAoIA BY 749 Hlolelse] AEE ¥

S0z LT BEE WA FRE Tkl
g e AAZ o HEjEop gk
54 HA TN Ag Bl F 18
g 2o]Z, JTNF AA 3 3-8 17 A A|(anti-integrin)
BY 2t o] AL 2= ofAlolth. 53] LF R0
BY 749 vhelels
corticoid responsive element (GRE)o] Ag}sto] 521 Q1)
(enhancer )& AN A BY 719 vlo|HA HAE 248
o ZA1& FIE 4 Aok Wl TNF-ak BY 24 vl
0] BAE QAT Hole] 0] Soldt T-xY WA
Eole Ao d#A It AW} oR PTNF-a AAE
Folsh BY 7 volelze] Soldt T-Hm7e] )5 24
St o] slolel s AR 2eheIct”
v, o EE A o] E(methotrexate) 2}

2 1 985t

744 (genome)of] EAS}= gluco-

(exhaustion)&
© 3 (thiopurine)

Fon ofn| At Al XHaminosalycilates)<

Vol. 73 No. 5, May 2019



H

oA a4 A

13} 3kX

gl

%S
=2

A ke @54 4

3](American

1

=

S:
1

o

a9

2helo A HBsAg(+)

ol 4317]

PN
A
7ol

[

=

N
9

|

Gastroenterological Association)~= H1s}%ch 2018 o

A

a=
=

dholel A X

5+

2
[e)

m

HBV-DNA(+)

L=
E=

17k

3 A

=
=

e

sfo]e]

Ch(Table 2). ¥, WA X ge C

o1

a0
O,

=

of87} A

o]l %)

O,

g Abgt

O] A
=i

7HA o1 oAl EA

o
6712

Al %

o

[e]

T

A =

=

pe)

W epgEe] Wbl Sl 93

£

=
=

1,

[}
)

B

1

%
«

ol
il

]

18

oF
QF

1

(]
REA

Rt

R
[¢)

=
o

TNF A A=

1

& glom ojg
= ©

2o
O,

=

High risk (>10%)
Moderate risk (1-10%)
Low risk (<1%)

Low risk (<1%)
High risk (>10%)

TNF AA|
Moderate risk (1-10%)
Low risk (<1%)

[¢]

2

T
Hepatitis B reactivation

Il

AR

[

193

o}, JukshH TNF7} $kxo] A

]

o
AR

o]
(non-alcoholic fatty liver disease) 3! H]

Az A
(NASH)©]

of A|A|
Types and dose of medications

=

AE
f=a=1
The Korean Journal of Gastroenterology

7

15

&e] #ped Al

2]

[¢]

¥

1

=
(o)

Z
, low dose (<10 mg/day): corticosteroid, prednisolone

eeks, moderate dose (10-20 mg/day): corticosteroid, prednisolone
, any dose oral corticosteroids

eeks, high dose (>20 mg/day): corticosteroid, prednisolone
Etanercept, adalimumab, certolizumab, infliximab, golimumab

Abatacept, ustekinumab, natalizumab, vedolizumab

>4 weeks

<4 weeks

>4 wi
>4 wi

934

718k 9lom 6.2-40%2)

=
o

(NASH)] o] 27]|7H4] %
Ao AL FAA BdEA Aol

o
o

Table 2. Risk of HBV Reactivation according to the Types and Dose of Medication
Traditional immunosuppressants Azathioprine, 6-mercaptopurine, methotrexate

5. HIZES4 X|2ZHnonalcoholic fatty liver disease)
HBYV, hepatitis B virus; TNF-a, tumor necrosis factor-alpha.

Cytokine-based therapies

Treatments
TNF-a inhibitor

Steroid

T
T

LEA

7
£ 23]



|

Zlo
1w

s =g

Wl
=

o)}

=
T

o]

Kl a a epatol:) a vVia estation of IBD !;!;
Seo d K ngS
B.
y
2

R e
. B = Mo
W e 2 W o T
mow@_ﬂﬂmuﬂ_%% Loﬁmfgqor )
K a o m ok RO T = o No
mﬂudu..n%cﬂ ﬁlgﬁwaﬂom b B T
ﬂndl]M%iO#E&O MmEZHXEHEH_vb‘NUmL}M‘ZQ#O‘OIJIL
PETOU_.\LIL.O,_.,_N‘_ i e E1£o¢ob¢0mﬂﬁ %! olo
o e TR T A vl wH T ET = o OB B
n_rmE,.__..r_,lAl_7,_ H_o|1r0t1_|oﬁbqO_E]_ﬂéoﬁuo_ELtﬂ E__‘7Hr_ﬂul,|
.5 0 01rﬂ_m‘_ ) A o B e_/TJH_Q. 1oL|uﬂﬂ_| 1o ~x W
o o Wz_ fod R mH NO o X = 7O =0 N
Mﬁﬁ%ﬂuﬂﬂae ﬂoEo_EWW%/Mﬂ@__ﬁMﬂoﬂﬂ%xu]o mﬂwm%wmﬂm J) T Ak or
= W 2. 9 g A o X T o :
oﬂ%_mﬂmowﬁ% ﬁ%%ﬁmmawwho_wﬁ@ﬁﬂ%ﬂ%ﬁ %ﬂmudl.ﬂmmw Bk
" . —_ -~ & |
%dﬁ%vmrmawriaaATMwzouwduLwﬁﬁrwwﬂmﬂwe@ﬂ ATHmuﬂmoE Eowﬁv*
e maﬂigﬂuﬁo_;m@:@%mﬂ%k?1%%% %{%%oige o o
onu_o__aLA ﬂluz_oﬂ%czo1 < 5 olaqorE%ﬂuu w o 2B o= wm T W
%%%%V%ﬂﬁh@ﬁﬁ_aumﬁoATzoﬁkuﬂﬂﬂc %L_LM%%%M e M
4 o X m%mHrﬂ7§ﬂoe}EQUTﬂWO_L%§Iﬂ ﬁEXﬁdumEuod'. B o 5
ﬂﬂNoo._wﬂtﬂmotmw vsLomMouAl T & wolﬂﬂ| Hlmaum ~ o .S\Eﬂtor
bl mlizﬁ.é1mﬁu%_u£ p1u‘urm}§ﬂ% = %él;}g 2 o Ko
zonnmgﬁmm«ﬂ%mﬁ%ﬁm7%%Mﬂﬂ%ATﬂ%%m Mﬂ,Aﬂmoo_mag S 2 ® U
Nl - 2. — 2 = 0 v o —
@n%m%%m11@@{@%@@@@1@%@@@ 7 9@%%@%%@% RN
L_LHTmLzﬂm% M%ﬂ% ﬂﬁ%ﬂgwﬁ%.% ﬁxﬂﬁ% %ﬂ%%omaoﬂﬁmmwﬂaﬂ Ex T
Eﬁvmﬂfonﬂyuﬁ%d‘ﬂﬁﬂﬂnﬁ Lrﬂovﬁ%ﬂ%@mﬂ 8By g SERT
uwowzo}mmMoHEmME_1caﬁm_fMﬂﬁmrd.%oﬁ_ﬁ} wnoamﬁv_i%wm1uﬂ g o Wb
A R B o B o R TEED &% 2 N Ao v 2 5 2o X
QAO__1OL1#%W.@#@@ﬂx%ﬂ% uwo&o%aui o TR Y S S g X
QHAELEMW_HLEIMOHOLEOLma,_L_Lm%eeoduA_.meEmnﬂ S Mo o 8 Qﬂz_oﬁama .(n\wmrfu
7xoﬂomhmommo HTmanW%EvMowEﬂMﬂL Aglﬂa_e wauWWeroﬂwomo _A_ozm\a:o
S I & SRy PEETE = ol THo& 2o = M ul o %
W oE % B Ho 5 O J) 7 . zo R o0 o B RO > = A o) W S 5 s Y
; i~ R T° 1T E o ﬁl,Dlma] &.o o MT o nh W _LV H o = o
ovﬂ&@hﬁﬂ W e e N N IR EURR
ﬁma%%}% R E T K " %E%%mj7a SRE
- g ® o w e AF WMo i ﬂo#ﬂﬁ%zumﬂﬂn = G g
mAH:drn 5 Xllﬂwwuﬂﬂﬁ rlli~e Aoy T
Uk.m,m_-ﬁw_ﬂﬂe oaﬁﬂﬂ‘_7;be_% o) w0 o M o 7L_|dl.
MmmETEMﬂo mw_o:or%wmmnl.ﬁ %?moﬂwﬂwﬂnmwuam X o TR
7mmm§u%4% d@mcnoﬂoﬂpuﬁ 3%%W%1%P %.muoﬂ}
‘_IYH‘_W_AIU‘ﬂAIIH_AlO‘@.MO_E O‘WUO_EWEAO‘_IIUI“%L#L ﬂLHTNﬂMWMq,ﬂW‘W HW@MONFLEOAMO_E‘W
Njo .mﬂkPmE = A To T ge g o oF T TR T &g = T
ﬁHMF%Mﬁ ﬂﬁ%g%q%ﬁ @ﬁ@m%%%m am@%ﬂw@w %o
%dN@ou R g@u;uﬁlu %11_01%@%3_ 5 3 o W C
ﬂomngm }frmag% o 1%@m o X 2w o Moo N
M 2 g Pt auzo.mmﬁi_ﬁdﬂ Lrﬂﬂmenzovo_:v EwﬂaéAméﬂ% ofo
T o O B ® i 5% = X 1ﬂ}mﬁﬁﬁl oﬂ%%z_oélﬁk
X, o WX T 1E1_IeZqE_éooq OMP‘_XOI‘HU,WJ s 4 =N ol -
{ﬁ%%WAw N g T w b ﬂufomeum%% Eéﬁu@riu&w@ %
—_— - -~ > — —
rEEPC 2w )%mmma%»a %u%mq@ww wwVWW%ﬁA g
O oL .sqﬂoim%?ﬂ%ﬂa ﬂAomumﬂ%Av mﬂ%omﬁmﬂ o o & M
EEOL.Iulﬂ S#VGOM@;@ALL% el_z_o,l o0 9 o W J%EAELH D o
Eoﬁmduoxﬂ ..Mnmunﬂﬂ#mmu,_&E o#,mumﬂmgow_,.u%z_o %Mﬂﬂozxﬂﬂ% 3
%ﬁﬁwm%ﬁomﬁ .mﬂmo@: fr 10 iﬂmum&uhﬁ@ EAV_ﬂH.Mﬂ% UG g%
S fok X . < o X — 1o nzyal =y on IS Njo
EoLtm,IzoaeoM wﬂLﬁﬂo%mm meu/u\oL au@omﬂumu7ﬁrﬂ_ﬂdu NF le+memoﬂrﬂﬂo] s B
mﬂWE4%;q g kw3 %%%mﬁ%ﬁw %ﬂ%@iﬁﬂﬂw £
— 1o° U] (Z] . o fval o © S ZOO — i
M,ﬂhéeﬂmﬂyow%w x_04om%ﬁ&LH,HMk4oa WMX,L.O,M.OJAZOﬂl%ﬂﬂcﬂuﬂao_e}LXMmo .mw_r‘_
Npéﬂqjucdp T oA iy N T B o OB =~ asﬂai o
(7unA_|§Wn_rto <0 unz_oﬁ@/%ﬂ.#h%wwg %orﬂoﬂﬁTEmOOMl.,mdumuw_éezoﬂomw_,_m:__l_or > =
ot 1 aﬁmm%wﬂi%1wmﬂﬂ§ﬁwm§ﬂﬁmn€mwﬂmﬂﬂﬂ%g T =
%mw%WEQQWﬂM%@m%mzwﬂm%m%@ww 2
m o o op T oaﬂbmﬁﬁiﬂmﬂm?%%é 5
dlmﬂE,uT,moLtﬂriiATm%chotﬁ.uo o
W T o folm S k- 1ok L_IE T T Ju
e ﬂ_mgeéimo% o
[®] j— v il
‘_..__MEA,.DVHZ._,WM EIMU
[

2

T

3 i

Vi
ol. 73 No. 5, May 2019

A3
gotu] 34 ok

=]
=

g

tof 3uf o]%

ER
o



U ASEE Ay @ Weht 2k 9 ok 4] obuzol
SRS fU 5 vk I9EE ARE Y 952 ad
A7 ol ol qlste] o]xael @F B9 ohuzo=

10. HEZ|0I2] 5% #(Budd-Chiari syndrome)
A AL Ao A EAYSE MET|oke] S5kl TSt

= o
of gyl S EII} k' 22 AP gl Tt T
A 4= qlom], 53] Al W &4 ot Al7lelle 3
o3| Z

=

T 9ol 8o ol Frkn BIHYT E, 434
o2}
=

2 4
=

o2

(o OIN

>,
oo O,
Ly
ot ox
T
ok
rir
b
&

[m
O,

g Mo T
&
B2
o
o o,
10 =
=
N H

off x

o

ol
[>

o,
P(ﬂ}J "
[
[¢]
>
opp
Mo
=
19
12
)
S
(A
=
o,
20,
fr
__‘TL,
g

fui)

REFERENCES

1. Wiesner RH, Grambsch PM, Dickson ER, et al. Primary sclerosing
cholangitis: natural history, prognostic factors and survival
analysis. Hepatology 1989;10:430-436.

2. Karlsen TH, Schrumpf E, Boberg KM. Primary sclerosing
cholangitis. Best Pract Res Clin Gastroenterol 2010;24:655-666.

3. Bambha K, Kim WR, Talwalkar J, et al. Incidence, clinical spec-
trum, and outcomes of primary sclerosing cholangitis in a United
States community. Gastroenterology 2003;125:1364-1369.

4. Boonstra K, van Erpecum KJ, van Nieuwkerk KM, et al. Primary
sclerosing cholangitis is associated with a distinct phenotype of
inflammatory bowel disease. Inflamm Bowel Dis 2012;18:
2270-2276.

5. Hirschfield GM, Karlsen TH, Lindor KD, Adams DH. Primary scle-
rosing cholangitis. Lancet 2013;382:1587-1599.

6. Lindor KD, Kowdley KV, Harrison ME, American College of
Gastroenterology. ACG clinical guideline: primary sclerosing
cholangitis. Am J Gastroenterol 2015;110:646-659; quiz 660.

7. Lunder AK, Hov JR, Borthne A, et al. Prevalence of sclerosing

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

cholangitis detected by magnetic resonance cholangiography
in patients with long-term inflammatory bowel disease.
Gastroenterology 2016;151:660-669.e4.

. Ye BD, Yang SK, Boo SJ, et al. Clinical characteristics of ulcerative

colitis associated with primary sclerosing cholangitis in Korea.
Inflamm Bowel Dis 2011;17:1901-1906.

. Yang BR, Choi NK, Kim MS, et al. Prevalence of extraintestinal

manifestations in Korean inflammatory bowel disease patients.
PLoS One 2018;13:e0200363.

Bergquist A, Lindberg G, Saarinen S, Broomé U. Increased preva-
lence of primary sclerosing cholangitis among first-degree
relatives. J Hepatol 2005;42:252-256.

Karlsen TH, Schrumpf E, Boberg KM. Genetic epidemiology of pri-
mary sclerosing cholangitis. World J Gastroenterol 2007;13:
5421-5431.

Janse M, Lamberts LE, Franke L, et al. Three ulcerative colitis sus-
ceptibility loci are associated with primary sclerosing cholangitis
and indicate a role for IL2, REL, and CARD9. Hepatology
2011;53:1977-1985.

Bansi DS, Fleming KA, Chapman RW. Importance of anti-
neutrophil cytoplasmic antibodies in primary sclerosing chol-
angitis and ulcerative colitis: prevalence, titre, and 1gG subclass.
Gut 1996;38:384-389.

Williamson KD, Chapman RW. New therapeutic strategies for pri-
mary sclerosing cholangitis. Semin Liver Dis 2016;36:5-14.
Tabibian JH, O'Hara SP, Lindor KD. Primary sclerosing cholangitis
and the microbiota: current knowledge and perspectives on etio-
pathogenesis and emerging therapies. Scand J Gastroenterol
2014;49:901-908.

Uko V, Thangada S, Radhakrishnan K. Liver disorders in in-
flammatory bowel disease. Gastroenterol Res Pract 2012;2012:
642923.

European Association for the Study of the Liver. EASL clinical
practice guidelines: management of cholestatic liver diseases.
J Hepatol 2009;51:237-267.

Moff SL, Kamel IR, Eustace J, et al. Diagnosis of primary scle-
rosing cholangitis: a blinded comparative study using mag-
netic resonance cholangiography and endoscopic retrograde
cholangiography. Gastrointest Endosc 2006;64:219-223.
Berstad AE, Aabakken L, Smith HJ, Aasen S, Boberg KM,
Schrumpf E. Diagnostic accuracy of magnetic resonance and en-
doscopic retrograde cholangiography in primary sclerosing
cholangitis. Clin Gastroenterol Hepatol 2006;4:514-520.
Chapman R, Fevery J, Kalloo A, et al. Diagnosis and management
of primary sclerosing cholangitis. Hepatology 2010;51:660-678.
Chazouilleres 0, Wendum D. Diseases of the intrahepatic bile
duct: diagnosis and principles of treatment. Gastroenterol Clin
Biol 2003;27(3 Pt 1):307-318.

Ponsioen CY, Vrouenraets SM, Prawirodirdjo W, et al. Natural his-
tory of primary sclerosing cholangitis and prognostic value of
cholangiography in a Dutch population. Gut 2002;51:562-566.
Ngu JH, Gearry RB, Wright AJ, Stedman CA. Inflammatory bowel
disease is associated with poor outcomes of patients with pri-
mary sclerosing cholangitis. Clin Gastroenterol Hepatol 2011;
9:1092-1097; quiz e135.

Yanai H, Matalon S, Rosenblatt A, et al. Prognosis of primary scle-
rosing cholangitis in israel is independent of coexisting in-

The Korean Journal of Gastroenterology



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

flammatory bowel disease. J Crohns Colitis 2015;9:177-184.
Weismdller TJ, Trivedi PJ, Bergquist A, et al. Patient age, sex, and
inflammatory bowel disease phenotype associate with course of
primary sclerosing cholangitis. Gastroenterology 2017;152:
1975-1984.e8.

Fevery J, Verslype C, Lai G, Aerts R, Van Steenbergen W.
Incidence, diagnosis, and therapy of cholangiocarcinoma in pa-
tients with primary sclerosing cholangitis. Dig Dis Sci 2007;
52:3123-3135.

Razumilava N, Gores GJ, Lindor KD. Cancer surveillance in pa-
tients with primary sclerosing cholangitis. Hepatology 2011;54:
1842-1852.

Kim WR, Therneau TM, Wiesner RH, et al. A revised natural his-
tory model for primary sclerosing cholangitis. Mayo Clin Proc
2000;75:688-694.

Corpechot C, Gaouar F, El Naggar A, et al. Baseline values and
changes in liver stiffness measured by transient elastography are
associated with severity of fibrosis and outcomes of patients with
primary sclerosing cholangitis. Gastroenterology 2014;146:
970-979; quiz e15-e16.

Vacca M, Krawczyk M, Petruzzelli M, et al. Current treatments of
primary sclerosing cholangitis. Curr Med Chem 2007;14:2081-2094.
Lindor KD. Ursodiol for primary sclerosing cholangitis. Mayo pri-
mary sclerosing cholangitis-ursodeoxycholic acid study group. N
Engl J Med 1997;336:691-695.

Lindor KD, Kowdley KV, Luketic VA, et al. High-dose ursodeox-
ycholic acid for the treatment of primary sclerosing cholangitis.
Hepatology 2009;50:808-814.

Gow PJ, Chapman RW. Liver transplantation for primary scleros-
ing cholangitis. Liver 2000;20:97-103.

Tamura S, Sugawara Y, Kaneko J, Matsui Y, Togashi J, Makuuchi
M. Recurrence of primary sclerosing cholangitis after living do-
nor liver transplantation. Liver Int 2007;27:86-94.

Tse CS, Loftus EV Jr, Raffals LE, Gossard AA, Lightner AL. Effects
of vedolizumab, adalimumab and infliximab on biliary in-
flammation in individuals with primary sclerosing cholangitis
and inflammatory bowel disease. Aliment Pharmacol Ther 2018;
48:190-195.

Joo M, Abreu-e-Lima P, Farraye F, et al. Pathologic features of ul-
cerative colitis in patients with primary sclerosing cholangitis: a
case-control study. Am J Surg Pathol 2009;33:854-862.
Restellini S, Chazouilléres O, Frossard JL. Hepatic manifestations
of inflammatory bowel diseases. Liver Int 2017;37:475-489.
Navaneethan U, Venkatesh PG, Mukewar S, et al. Progressive pri-
mary sclerosing cholangitis requiring liver transplantation is as-
sociated with reduced need for colectomy in patients with ulcer-
ative colitis. Clin Gastroenterol Hepatol 2012;10:540-546.
Marelli L, Xirouchakis E, Kalambokis G, Cholongitas E, Hamilton
MI, Burroughs AK. Does the severity of primary sclerosing chol-
angitis influence the clinical course of associated ulcerative col-
itis? Gut 2011;60:1224-1228.

Nordenvall C, Olén O, Nilsson PJ, et al. Colectomy prior to diag-
nosis of primary sclerosing cholangitis is associated with im-
proved prognosis in a hationwide cohort study of 2594 PSC-IBD
patients. Aliment Pharmacol Ther 2018;47:238-245.

Hennes EM, Zeniya M, Czaja AJ, et al. Simplified criteria for the
diagnosis of autoimmune hepatitis. Hepatology 2008;48:169-176.

Seo Kl and Kang SB. Hepatobiliary Manifestation of IBD 257

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Perdigoto R, Carpenter HA, Czaja AJ. Frequency and significance
of chronic ulcerative colitis in severe corticosteroid-treated auto-
immune hepatitis. J Hepatol 1992;14:325-331.

DeFilippis EM, Kumar S. Clinical presentation and outcomes of
autoimmune hepatitis in inflammatory bowel disease. Dig Dis
Sci 2015;60:2873-2880.

Larrey D. Epidemiology and individual susceptibility to adverse
drug reactions affecting the liver. Semin Liver Dis 2002;22:
145-155.

Namias A, Bhalotra R, Donowitz M. Reversible sulfasalazine-induced
granulomatous hepatitis. J Clin Gastroenterol 1981;3:193-198.
Ribe J, Benkov KJ, Thung SN, Shen SC, LeLeiko NS. Fatal massive
hepatic necrosis: a probable hypersensitivity reaction to
sulfasalazine. Am J Gastroenterol 1986;81:205-208.

Deltenre P, Berson A, Marcellin P, Degott C, Biour M, Pessayre D.
Mesalazine (5-aminosalicylic acid) induced chronic hepatitis.
Gut 1999;44:886-888.

Ransford RA, Langman MJ. Sulphasalazine and mesalazine: se-
rious adverse reactions re-evaluated on the basis of suspected
adverse reaction reports to the committee on safety of
medicines. Gut 2002;51:536-539.

Farrell GC, Larter CZ. Nonalcoholic fatty liver disease: from stea-
tosis to cirrhosis. Hepatology 2006;43(2 Suppl 1):S99-S112.
Gisbert JP, Gonzalez-Lama Y, Maté J. Thiopurine-induced liver in-
jury in patients with inflammatory bowel disease: a systematic
review. Am J Gastroenterol 2007;102:1518-1527.

Teml A, Schwab M, Hommes DW, et al. A systematic survey evalu-
ating 6-thioguanine-related hepatotoxicity in patients with in-
flammatory bowel disease. Wien Klin Wochenschr 2007;119:
519-526.

Bastida G, Nos P, Aguas M, et al. Incidence, risk factors and clin-
ical course of thiopurine-induced liver injury in patients with in-
flammatory bowel disease. Aliment Pharmacol Ther 2005;22:
775-782.

Gisbert JP, Luna M, Gonzalez-Lama Y, et al. Liver injury in in-
flammatory bowel disease: long-term follow-up study of 786
patients. Inflamm Bowel Dis 2007;13:1106-1114.

Hirten R, Sultan K, Thomas A, Bernstein DE. Hepatic manifes-
tations of non-steroidal inflammatory bowel disease therapy.
World J Hepatol 2015;7:2716-2728.

Munnig-Schmidt E, Zhang M, Mulder CJ, Barclay ML. Late-onset
rise of 6-MMP metabolites in IBD patients on azathioprine or
mercaptopurine. Inflamm Bowel Dis 2018;24:892-896.
Gardiner SJ, Gearry RB, Burt MJ, Ding SL, Barclay ML. Severe hep-
atotoxicity with high 6-methylmercaptopurine nucleotide con-
centrations after thiopurine dose escalation due to low 6-thio-
guanine nucleotides. Eur J Gastroenterol Hepatol 2008;20:
1238-1242.

Shaye OA, Yadegari M, Abreu MT, et al. Hepatotoxicity of 6-mer-
captopurine (6-MP) and Azathioprine (AZA) in adult IBD patients.
Am J Gastroenterol 2007;102:2488-2494.

Dubinsky MC, Yang H, Hassard PV, et al. 6-MP metabolite profiles
provide a biochemical explanation for 6-MP resistance in pa-
tients with inflammatory bowel disease. Gastroenterology 2002;
122:904-915.

Leong RW, Gearry RB, Sparrow MP. Thiopurine hepatotoxicity in
inflammatory bowel disease: the role for adding allopurinol.

Vol. 73 No. 5, May 2019



258

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

okt

2Y, Y. 359 YR 2N ZERA T

o2 1o

Expert Opin Drug Saf 2008;7:607-616.

Leung, Sparrow MP, Schwartz M, Hanauer SB. Long term effi-
cacy and safety of allopurinol and azathioprine or 6-mercapto-
purine in patients with inflammatory bowel disease. J Crohns
Colitis 2009;3:162-167.

Vernier-Massouille G, Cosnes J, Lemann M, et al. Nodular re-
generative hyperplasia in patients with inflammatory bowel dis-
ease treated with azathioprine. Gut 2007;56:1404-1409.

van Asseldonk DP, Jharap B, Verheij J, et al. The prevalence of
nodular regenerative hyperplasia in inflammatory bowel dis-
ease patients treated with thioguanine is not associated with
clinically significant liver disease. Inflamm Bowel Dis 2016;
22:2112-2120.

Ferlitsch A, Teml A, Reinisch W, et al. 6-thioguanine associated
nodular regenerative hyperplasia in patients with inflammatory
bowel disease may induce portal hypertension. Am J Gastroenterol
2007;102:2495-2503.

Fournier MR, Klein J, Minuk GY, Bernstein CN. Changes in liver
biochemistry during methotrexate use for inflammatory bowel
disease. Am J Gastroenterol 2010;105:1620-1626.

Miehsler W, Novacek G, Wenzl H, et al. A decade of infliximab: the
Austrian evidence based consensus on the safe use of infliximab
in inflammatory bowel disease. J Crohns Colitis 2010;4:221-256.
Ghabril M, Bonkovsky HL, Kum C, et al. Liver injury from tumor
necrosis factor-a antagonists: analysis of thirty-four cases. Clin
Gastroenterol Hepatol 2013;11:558-564.e3.

Thai A, Prindiville T. Hepatosplenic T-cell lymphoma and in-
flammatory bowel disease. J Crohns Colitis 2010;4:511-522.
Bloomgren G, Richman S, Hotermans C, et al. Risk of natalizu-
mab-associated progressive multifocal leukoencephalopathy. N
Engl J Med 2012;366:1870-1880.

Antezana A, Sigal S, Herbert J, Kister I. Natalizumab-induced
hepatic injury: a case report and review of literature. Mult Scler
Relat Disord 2015;4:495-498.

Soler D, Chapman T, Yang LL, Wyant T, Egan R, Fedyk ER. The
binding specificity and selective antagonism of vedolizumab, an
anti-alphadbeta? integrin therapeutic antibody in development
for inflammatory bowel diseases. J Pharmacol Exp Ther 2009;
330:864-875.

Chevaux JB, Bigard MA, Bensenane M, et al. Inflammatory bowel
disease and hepatitis B and C. Gastroenterol Clin Biol 2009;
33:1082-1093.

Hoofnagle JH. Reactivation of hepatitis B. Hepatology 2009;
49(5 Suppl):S156-S165.

Perrillo RP, Gish R, Falck-Ytter YT. American Gastroenterological
Association Institute technical review on prevention and treat-
ment of hepatitis B virus reactivation during immunosuppressive
drug therapy. Gastroenterology 2015;148:221-244.e3.

Reddy KR, Beavers KL, Hammond SP, Lim JK, Falck-Ytter YT,
American Gastroenterological Association Institute. American
Gastroenterological Association Institute guideline on the pre-
vention and treatment of hepatitis B virus reactivation during im-
munosuppressive drug therapy. Gastroenterology 2015;148:
215-219; quiz e16-e17.

Tur-Kaspa R, Burk RD, Shaul Y, Shafritz DA. Hepatitis B virus DNA
contains a glucocorticoid-responsive element. Proc Natl Acad

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

SciUS A 1986;83:1627-1631.

Tzeng HT, Tsai HF, Chyuan IT, et al. Tumor necrosis factor-alpha
induced by hepatitis B virus core mediating the immune re-
sponse for hepatitis B viral clearance in mice model. PLoS One
2014;9:e103008.

Chyuan IT, Tsai HF, Tzeng HT, et al. Tumor necrosis factor-alpha
blockage therapy impairs hepatitis B viral clearance and enhan-
ces T-cell exhaustion in a mouse model. Cell Mol Immunol 2015;
12:317-325.

Rojas-Feria M, Castro M, Suarez E, Ampuero J, Romero-Gomez M.
Hepatobiliary manifestations in inflammatory bowel disease:
the gut, the drugs and the liver. World J Gastroenterol 2013;
19:7327-7340.

Bessissow T, Le NH, Rollet K, Afif W, Bitton A, Sebastiani G.
Incidence and predictors of nonalcoholic fatty liver disease by se-
rum biomarkers in patients with inflammatory bowel disease.
Inflamm Bowel Dis 2016;22:1937-1944.

Principi M, lannone A, Losurdo G, et al. Nonalcoholic fatty liver
disease in inflammatory bowel disease: prevalence and risk
factors. Inflamm Bowel Dis 2018;24:1589-1596.
Sourianarayanane A, Garg G, Smith TH, Butt MI, McCullough AJ,
Shen B. Risk factors of non-alcoholic fatty liver disease in pa-
tients with inflammatory bowel disease. J Crohns Colitis 2013;
7:€279-e285.

Liu TC, Stappenbeck TS. Genetics and pathogenesis of in-
flammatory bowel disease. Annu Rev Pathol 2016;11:127-148.
Barbuio R, Milanski M, Bertolo MB, Saad MJ, Velloso LA.
Infliximab reverses steatosis and improves insulin signal trans-
duction in liver of rats fed a high-fat diet. J Endocrinol 2007;194:
539-550.

Chao CY, Battat R, Al Khoury A, Restellini S, Sebastiani G,
Bessissow T. Co-existence of non-alcoholic fatty liver disease
and inflammatory bowel disease: a review article. World J
Gastroenterol 2016;22:7727-7734.

Yalcin M, Akarsu M, Celik A, et al. A comparison of the effects of
infliximab, adalimumab, and pentoxifylline on rats with non-alco-
holic steatohepatitis. Turk J Gastroenterol 2014;25 Suppl
1:167-175.

Fraquelli M, Losco A, Visentin S, et al. Gallstone disease and re-
lated risk factors in patients with Crohn disease: analysis of 330
consecutive cases. Arch Intern Med 2001;161:2201-2204.
Burisch J, Pedersen N, Cukovié-Cavka S, et al. East-West gradient
in the incidence of inflammatory bowel disease in Europe: the
ECCO-EpiCom inception cohort. Gut 2014;63:588-597.
Parente F, Pastore L, Bargiggia S, et al. Incidence and risk factors
for gallstones in patients with inflammatory bowel disease: a
large case-control study. Hepatology 2007;45:1267-1274.
Zhang FM, Xu CF, Shan GD, Chen HT, Xu GQ. Is gallstone disease
associated with inflammatory bowel diseases? A meta-analysis.
J Dig Dis 2015;16:634-641.

Damiao AO, Sipahi AM, Vezozzo DP, Gongalves PL, Fukui P,
Laudanna AA. Gallbladder hypokinesia in Crohn's disease.
Digestion 1997;58:458-463.

Chew SS, Ngo TQ, Douglas PR, Newstead GL, Selby W, Solomon
MJ. Cholecystectomy in patients with Crohn's ileitis. Dis Colon
Rectum 2003;46:1484-1488.

The Korean Journal of Gastroenterology



92.

93.

94.

95.

96.

97.

98.

99.

Grainge MJ, West J, Card TR. Venous thromboembolism during
active disease and remission in inflammatory bowel disease: a
cohort study. Lancet 2010;375:657-663.

Qu C, Cao J, Liu K, et al. Crohn's disease complicated with ex-
tensive thrombosis of limbs and mesenteric arteries: a case re-
port and literature review. Ann Vasc Surg 2019 Feb 23. [Epub
ahead of print]

Spina L, Saibeni S, Battaglioli T, Peyvandi F, de Franchis R, Vecchi
M. Thrombosis in inflammatory bowel diseases: role of inherited
thrombophilia. Am J Gastroenterol 2005;100:2036-2041.
Miehsler W, Reinisch W, Valic E, et al. Is inflammatory bowel dis-
ease an independent and disease specific risk factor for throm-
boembolism? Gut 2004;53:542-548.

Alkim H, Koksal AR, Boga S, Sen |, Alkim C. Etiopathogenesis, pre-
vention, and treatment of thromboembolism in inflammatory
bowel disease. Clin Appl Thromb Hemost 2017;23:501-510.
Baker ME, Remzi F, Einstein D, et al. CT depiction of portal vein
thrombi after creation of ileal pouch-anal anastomosis. Radiology
2003;227:73-79.

Baddley JW, Singh D, Correa P, Persich NJ. Crohn's disease pre-
senting as septic thrombophlebitis of the portal vein (pylephlebitis):
case report and review of the literature. Am J Gastroenterol
1999;94:847-849.

Landman C, Nahon S, Cosnes J, et al. Portomesenteric vein throm-
bosis in patients with inflammatory bowel disease. Inflamm
Bowel Dis 2013;19:582-589.

Seo Kl and Kang SB. Hepatobiliary Manifestation of IBD 259

100.

101.

102.

103.

104.

105.

106.

Papa A, Gerardi V, Marzo M, Felice C, Rapaccini GL, Gasbarrini
A. Venous thromboembolism in patients with inflammatory
bowel disease: focus on prevention and treatment. World J
Gastroenterol 2014;20:3173-3179.

Lin JN, Lin CL, Lin MC, Lai CH, Lin HH, Kao CH. Pyogenic liver
abscess in patients with inflammatory bowel disease: a nation-
wide cohort study. Liver Int 2016;36:136-144.

Bernabeu JL, Leo E, Trigo C, Herrera JM, Sousa JM, Marquez JL.
Crohn's disease and liver abscess due to Pediococcus sp.
Inflamm Bowel Dis 2011;17:2207-2208.

Wester AL, Vatn MH, Fausa O. Secondary amyloidosis in in-
flammatory bowel disease: a study of 18 patients admitted to
Rikshospitalet University Hospital, Oslo, from 1962 to 1998.
Inflamm Bowel Dis 2001;7:295-300.

Greenstein AJ, Sachar DB, Panday AK, et al. Amyloidosis and in-
flammatory bowel disease. A 50-year experience with 25
patients. Medicine (Baltimore) 1992;71:261-270.

Kato T, Komori A, Bae SK, et al. Concurrent systemic AA amyloi-
dosis can discriminate primary sclerosing cholangitis from
IgG4-associated cholangitis. World J Gastroenterol 2012;18:
192-196.

Vassiliadis T, Mpoumponaris A, Giouleme O, et al. Late onset
ulcerative colitis complicating a patient with Budd-Chiari syn-
drome: a case report and review of the literature. Eur J
Gastroenterol Hepatol 2009;21:109-113.

Vol. 73 No. 5, May 2019



