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Primary Sclerosing Cholangitis and IgG4-Related Hepatobiliary Disease:
Pathogenesis and Therapeutics

Do Seon Song

Department of Internal Medicine, St. Vincent’s Hospital, College of Medicine, The Catholic University of Korea

Primary sclerosing cholangitis (PSC) is chronic cholestatic disorder characterized by inflammation and fibrosis of
intrahepatic and extrahepatic bile ducts. To date, no medical treatment has been proven to be of benefit. The cause and
pathogenesis of PSC are unclear, although it is generally accepted that both genetic and environmental factors contribute
to the development and progression of disease. Immunoglobulin G4-related hepatobiliary diseases are part of multi-
organ fibroinflammatory condition termed IgG4-related disease, and include IgG4-related sclerosing cholangitis
(IgG4-SC) and IgG4-related hepatopathy. IgG4-SC needs to be discriminated from PSC, cholangiocarcinoma and other
secondary sclerosing cholangitis. Treatments with high-dose corticosteroids lead to the rapid and consistent induction of
disease remission. Genetic and immunological features of this [gG4-related disease have been identified recently. In this

review, we address the diagnosis, pathogenesis and treatment of PSC and IgG4-related hepatobiliary disease.
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Table 1. O|X}A Z3lM chajeio] glof®

Cause of Secondary Sclerosing Cholangitis

Abdominal trauma AIDS-related cholangiopathy
Amyloidosis Cholangiocarcinoma
Choledocholithiasis Eosinophilic cholangiopathy
Graft-versus-host disease Hepatic inflammatory pseudotumor
Histiocytosis X Iatrogenic biliary strictures
IgG4-associated cholangitis Intraarterial chemotherapy
Ischemic cholangiopathy Mast-cell cholangiopathy

Portal hypertensive biliopathy Recurrent pyogenic cholangitis
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1) Ursodeoxycholic Acid (UDCA)

UDCAE: el B54re] 3%2 AAoh A2 iy 954 9udel Xz ol gsm glon, gy
BoHd HHE Y A molA = UDCAo| thgt A-t7} thefstA o FHich

Lindor 5-°] UDCA 13-15 mg/kg®| &= AMERE o] F2H9] tl=at dollA €4

W Ea 42
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Lo S-S QAo R(n = 219) A7 o)A, ARES FAATIE AFE BAAT BAE G4 5o
A QQITE® o5 UDCA 28-30 mgkg?] -0 2 o|A AFoAE 958 Azl AFGE U 0459
o] A UERETheF 2.38)).%° o] A E UDCAL: AMEEQ] #Hag Ho|x| Fatu ngefoAi 282 940l
oA 7] wjito] n|=t 7+8}E] 7ho]=2}el(201019)9 A+ UDCA 225 #4814 ¢4l 2| Tabibian¥} Lindor
= UDCA 17-23 mgkg?] §%2 AHgoHe 42|52 A= st 271 A4S Saf gelo] 23}
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3) Obeticholic acid (OCA)
OCAE= Y9l ©5Akel chenodeoxycholic acid (CDCA)Q] HHeHAd AR farnesoid X receptor (FXR)E
CDCAXT} 1008] ZF5HA] B/d8kAI7]= ligando|th. FXRE| B/doh= Ao A HEo2 HEAls HWlEAl7
S AEHENA FHEA FAS dAlshL, HAE ter @FEAN F4E AN FEARA
OCAL 363} it A9l Qb B4 B ol A ake o™ ula FDAS] Sel& Wt

Az LA At FaigoA OCAY A me JAAT ZFof th(ClinicalTrials.gov number NCT02177136).

4) Lysyl Oxidase—Like 2 (LoxI2) inhibitor

LoxI2= Zehll A2 wAabdeH(cross linking)S %715k0] A|229] 7] A (extracellular matrix) $/d 2} H4>
(repair)o] %23 32 Tk YUA ASA BRAY] FE U o] §E MA(--) miceo] A Loxl29] 7}
S WHston,” Loxi27h the €919] 1Sl A 1Hf8te]l ok AeS ke Ao] vraA AR Loxl2
9] monoclonal antibody?l simtuzumabo] Y2t A3 FHEO] Xr2 JAAT Fof JATHNCT01672853).

5) Apical sodium dependent bile acid transporter (ASBT) inhibitor
ASBTL:= 8]% 4] Z(enterocyte)©] U7 2]l $1X|a14 TAte] &
4 GEAY E4E oAl BE AUAEIL B4 G54 h:%ﬂ% A& FIZ 4 Atk BB malo| A
ASBT A&t 493t B Sa4e) W g, 395 9 Paast B urel Z7beh 9l 2h2
W A5 A6 a9 THe ®elY AX) AurA Aot @i slA QAT WY Fol 9k
(NCT02061540).
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6) Peroxisome proliferator activated receptor (PPAR) @ agonists
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7) Vascular adhesion protein (VAP) 1 inhibitor

CCL259F MAACAM-12 4 Hu] Al 2o A et dd | ofof sA|RE Zhof| o] 4f hdo] & 79 Aol
oF & TH|227} Zofl A dF Hhe-& 4o 4= 3t (gut lymphocyte homing). ZHojlA| o= gt 5 Hl
o ZH W oAzl VAP-19] ®H& o] S7FE] Al VAP-12 TH| 9] recruitmento] ¥oistA] Hth T4 VAP-19]
monoclonal antibody¢l BTT10230] ¥t A wbd SxjoA JAFAE Zof IthNCT02239211).
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& )20 olgele 75| oAtk WS04 o]#H FH9) P2 AT AL metronidazole
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QA 7HA5ch® Tabibian - vancomycin T= metronidazole ] &7} AYs}sl2 2| E 2} Mayo risk score7}
TAEE Bk AW rifaximing 048 AL N7 Avks Holx] LY
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100,000 F 4.6 o]3ichY AIP $Hx}o] oF 74%%= 1gG4 A3+ A3 B3H(IgG4-related sclerosing cholangitis,
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Table 2. HISORt Criteria for IgG4-SC*

Feature Characteristics

Histology of bile duct Lymphoplasmacytic sclerosing cholangitis on resection specimens lymphoplasmacytic infiltrate
with >10 IgG4-positive cells/hpf within and around bile ducts with associated
obliterative phlebitis and storiform fibrosis)

Imaging of bile duct One or more strictures involving intrahepatic, proximal extrahepatic, or intrapancreatic bile
ducts Fleeting/migrating biliary strictures

Serology Increased levels of serum IgG4

Other organ involvement Pancreas: classic features of AIP on imaging or histology; suggestive pancreatic imaging findings:
focal pancreatic mass/enlargement without pancreatic duct dilatation, multiple pancreatic
masses, focal pancreatic duct stricture without upstream dilatation, pancreatic atrophy

Retroperitoneal fibrosis

Renal lesions: single or multiple parenchymal low-attenuation lesions (round, wedge-shaped,
or diffuse patchy)

Salivary/lacrimal gland enlargement

Response to steroid therapy Normalization of liver enzyme levels or resolution of stricture
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Table 3. Japanese clinical diagnostic criteria of IgG4-related sclerosing cholangitis™

Diagnostic items

(1) Biliary tract imaging reveals diffuse or segmental narrowing of the intrahepatic and/or extrahepatic bile duct associated
with the thickening of bile duct wall

(2) Hematological examination shows elevated serum IgG4 concentrations (=135 mg/dl)
(3) Coexistence of autoimmune pancreatitis, IgG4-related dacryoadenitis/sialadenitis, or IgG4-related retroperitoneal fibrosis

(4) Histopathological examination shows:
a, Marked lymphocytic and plasmacyte infiltration and fibrosis
b. Infiltration of IgG4-positive plasma cells:) 10 1gG4-positive plasma cells/HPF
c. Storiform fibrosis
d. Obliterative phlebitis

Option: effectiveness of steroid therapy

A specialized facility, in which detailed examinations such as endoscopic biliary biopsy and endoscopic
ultrasound-guided fine needle aspiration (EUS-FNA) can be administered, may include in its diagnosis
the effectiveness of steroid therapy, once pancreatic or biliary cancers have been ruled out.

Diagnosis

Definite diagnosis
1+ 3
1 +@+@ab
(4) a, b, ¢
(4) a, b, d
Probable diagnosis
(1) + (2) + option
Possible diagnosis
2
It is necessary to exclude PSC, malignant diseases such as pancreatic or biliary cancers, and secondary
sclerosing cholangitis caused by the diseases with obvious pathogenesis. When it is difficult to differentiate from malignant
conditions, a patient must not be treated with facile steroid therapy but should be referred to a specialized medical facility

Q& ¢ TLof| A= HLA-DRB1*0405 £} HLA-DQB1*04012] haplotypeo| A7FH A A oA =
7% gke] QlTLol A= HLA-DQBI*S79] o7l A7hweld agele] At vE S olrh o
t}” HLASQ} T4 glo] cytotoxic T lymphocyte-associated protein 4 (CTLA 4), tumor necrosis factor (TNF) o, Fc
receptor-like 3 (FCRL3), trypsin 1 (PRSS1), cystic fibrosis transmembrane conductance regulator (CFTR) -4 %}-o]
ukAlEl thelod 7|t} A (single nucleotide polymorphism)©] IgG4-RD2] ¥hAT} Axto] ojcka ka4 9jck™

2) Immunoglobulin G4 (IgG4)

[gG4-RDOJ A= 1gG49] 24 W go] 44 L0 ® 1gGa7t o] Fash Ade & Ao ofAXIh
[gG4= 1gG2) 47}A) subclass 2o A 714 2L oFS A|BH}3 - 6%). 1G4 A= HAAS S 7]=
sgo] #a1, Fo g4l A&sle SY% Yol FFuhs-S Ao7|x] FEh™ uhdol ohE IgG £419] Fe
9ol Agtstel FAS 28-S doqIrh” ufebA] 1gG4-RDOA TgGa= gt Wenbg-& 7Han]7]7] $13)
24- o8 F7HE Ao Az,




Do Seon Song I Primary Sclerosing Cholangitis and IgG4-Related Hepatobiliary Disease: Pathogenesis and Therapeutics

3) T M=

1gG4-SCol| A= T-helper (Th) 2 9} 28 T A|2E(Regulatory T cells, Tr)©] /3 SHEITh &3} HFof A
IL-4, IL-5, IL-137} 72 Th2 cytokine©] Z7}=)3,% follicular helper T (Tg) HZ7} E43}E] o] BA|Z O] ZA]7}
2alo] a3 TS sl 218 2u|s) [gG4S W= B H|Z9] 40| dojdrt”

02 AZPH A SE A Teeo] AAIE O] Sl BHAC] [gG4-RDOI A= Tr©] E/331E] 0] Qlrh B3 T
L IL-102} transforming growth factor (TGF)-BE £u|3}1L, IL-102 [gG4E EH|5H= BAZE EA3A] 7)1,
TGF-B= Aq3to] 83 92 siAHL™

2) Azt Am7Iol S
[eG4-SCol A= Tko] Ab] Ao} W] A ol CCL-10] ¥Hdo] Z7bE]o] 9laL, CCL-10] AFHsH= CCR-S

FA FZAIL G Yol FUkEl] AFNheS goink”

5) BM|I=
IgG4-SCAl A= TgG4 714 B AlE(memory B cell)a} & 2 ofAf| 3£ (plasmablast) 7} 57}&| o] Q) 6

6. X2

International consensus guidanceo]| 4]+ 30 - 40 mg®] prednisolone X &2E 457t G-X|3laL A& HHS-of w2t
Aegstes PATE Corticosteroido]] HHgo] §lol 432 Y 4= gl PRl A= steroid-sparing S ]3]
azathioprine, mycophenolate mofetil (MMF), 6-mercaptopurine (6-MP), methotrexate, tacrolimus, cyclophosphamide
S 22 OAES AgHE S olrk T A SFAC] B (RS 1gGh S, LT BT FY,
oA A HAIME WS o] 2H|Zo|E BL T2 WA gl SALME FEF Y
&ta 9k

oF 30-50%2] $HA= AH|RO|EE Foli= Aot FutE Fof Ae A Hrk” AdEt shxjol A= o
Al gge] AE|RO|ES G BAFES ATk AT B FL Ae|Ro| e A A BAE o
Ao 2 rituximabd AREEE ST A] B2 PR EELS Ko™ rituximabo] steroid AFA] TAFO] FL AR

=
ol B 4 ek

2 E
A4 by el YR el ofy vraix A ook, Age] 1L AT S g BBl AR
= 59 B3 QA A TRY WIB ARl ¥ RASRA &
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