34178 i) L= |

(N)
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25

15
10 -

-5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 60 -65 -70 -75 -80 -85 85<’

(N)

(%)

T IgG4-SC

-5 -10 -15 -20 -25 -30 -35 -40 -45 -50 -55 60 -65 -70 -75 -80 -85 85<(§)

®1 PSC - IgG4-SCIEFI DE#H A

%, 1gG4-SC 69.3 1T, IgG4-SC EF I B EITEIMTH o
7= (p<0.001). ZWEHEROSAH M 11TRT. PSC
THEH20EP S ORIIPTTRESI Y- 28D,
40 & A 5 60 RISV TGRS L, SET
BUHEMLTE5 B S 70 ISP CTEREISRE &
BhHEWY, ZTIEMOERIEE L o7, —F, IgG4-
SC TiZ 45 BT COREMIR L, BEOE -2
65 A5 5 R TH V EWMOA TN & o7 BT
FFER CRAZEOMICERZ2EZERIASNT, MR
% 7r o TREFIAS PSC 55%, IgG4-SC54% & B b
'f“j")o 7': (% 1) .

ZWREO MMETR TIZ (3% 1), PSC THEIIEESE -
TOBTNT IV E IgM, 1gG4-SC THEIZEER -
7D IgG & IgG4 Th o7, TIVT I VIiZ PSC Tl
LB 39g/dl TH Y, 35g/dl # T H o TV BRI
193 FH 62 6 (32%) THholzdicxr L, IgG4-SC
TIXHRAE 35g/dl T, 35g/dl # TH- T 2ERA
3B H 1661 (42%) TdH o 72 (W2). IgM X PSC
TRFREIBETHY, REMEHAN (5200mg/d) @
FEFIIE, PSC Tl IgM 2WRIE ST v 7z 169 B 129
Bl (76%) THolzDiTH L, IgG4-SC T 36 i 35
B (97%) TH Y, 1gG4-SC T IgM HE#EW LB T
WDRIBIOBRTH -7 (K3). IgG4 iF 1gG4-SC
THBRBETH 7225 1Bmg/dl 2 Hy ¢+ 7L L

7234, PSC T 135mg/dl % #8 2 T\ 75 H1 25 15 41
(12%) HAEL7z—7, 1gG4-SC T 135mg/dI L TF 75
TR 48 (11%) Thotz (M4, £2). Tz
E26, Ay b4 7 135mg/dl & L7-3EA @M [gG4
fED 1gG4-SC BRI 2 BE - BHREER, #heh
895%, 876% & 7z o7z IgE 22w T, FH{EIX PSC
T 177mg/dl, 1gG4-SC T 703mg/dl TA Y, 1gG4-SC
TEETE o500, fIEENTW/ERD PSC
Ti3 7341, IgG4-SC TR 19BIL S/l b b,
P=0056 & % ) BEEAKEIIEL 2h o7 ALPED
DAETE L DIZIZASETHY, HBEERO 2K
A Td o 725EHIDS PSC 86 #l (&4kD 44%) - 1gG4-SC
20 B (47%), FEMEBPFANTDH - 7ER S PSC T 27
Bl (14%) - IgG4-SC TOHl (21%) FAEL- (K 5).

Eif% - FRIEFR

WERMICOWTIE, Bl T [FROAITFR
HITFNDHR] O3 o0RREPSEET 2L VHE
Hk L7z, Z0#ESE PSC T (AL & oEZH
52% E®DEDolzDIIH L, 1gG4-SC Tk [HFR®
Kl EDEBEHR8% %D, BDEhol (K6). &
BT X BRI, PSC 197 Birh 125 61 (64%),
1gG4-SC 43 #3161 (72%) THEATEINTHY, &
i PSC 97 ) (49%) - IgG4-SC 16 (37%), RRE
AMIZ PSC 4 B (22%), IgG4-SC23 B (53%) THT
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NI
80 ¢ PSC
w0 N
s sl
éx‘;« ey - N S o T
-1.0 -15 -20 -25 -3.0 -35 -40 -45 -50 5.0<
(g/d1)
OSIS
15 7 1gG4-SC
10 d
5 .. """""""""""""""""""""
L= B =
10 -15 20 -25 -30 -35 -40 -45 -50 5.0<(g/d)
K2 PSC- IgG4-SC DT V7 3 VD3
(N
60 PSC
50 -+
40
30
20 7
P T
Sy | | -
o L . - D
50 -100 -150 -200 -250 -300 -350 -400 400< (mg/dl)
(A) .
12 - 1gG4-SC
10 +
8 o
6 =
4 4
2 -
0 - s aae a

-50 -100 -150 -200

-250 -300 -350 -400 400< (mg/dl)

3 PSC - IgG4-SC DIl IgM {ED 5347

bhTw/z. PSC ® Ludwig 8T, I8 - ITH - 1T
B - IVERERZN, 2460 - 236) - 1861 - 5B TH o 7.
1gG4-SC DJEEHRGE T, 4H AIP 26 LTwi
WRERl MR E L2 EbH Y, Typel~Typell
THBEHDETHY, Type VDb o L dBEHEETH-
7z (43 #irp 22 61, 51%) (7).

PSC O&BHE

PSC 2B} 5 St B (inflammatory bowel dis-
eases ; IBD) DEHEIZOWTIX, IBD o&HH Y LD
HZi2686IT, PSCEMBED3M%IZEEF > T
(K 8). KIBHEEMAE (colonofiberscopy ; CF) %}
17 U7z LT IBD #5RE & iz oo 7-AEBIE 46 1(23%),
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-
80 - PSC
60~
40 ‘:,,/’/
20 -
o 50 -100 -135 -250 500 -1000 1000<  (me/d)
15 - 1gG4-SC
10 -
5 o
: . e
0 - i - g
50 <100 135 250 500  -1000  1000< (mg/di)

B 4 PSC - 1gG4-SC D1l 1gG4 DA

]2 PSC & 1gG4-SC 2 BT % ik

1gG4 oD Mg
PSC 1gG4-SC
<135mg/dl 105 4
>135mg/dl 15 34

CF 247 ¥ IBD % L & LI=ERA 41 81(21%) Th o
7z. IBD » BRI 22 HI4 1L, BEEXER (ucera-
tive colitis ; UC) 4% 55 #l, JR4FBEB 73106, R
DEeholzb DA IFTHo 2. 04 PSC D&
ELTHIBERERB IURBECOWTHEZRD
el A, IREMBET 146 (73%), 103 - RER
FH366F (19%), FEERY — 736 2%), #EkE4
Bl 2%) THo7-. BEEBOAMIIE o PSC
EDZWH SIEME L OB T TOHMOS R %
VLAY IRERBERNORERODH -2 13510 )
5, 11 ITIZ PSC & oWtk 1 £ APICIBEMRaRE »
ZWRLRIhTw BBE4Bod B, 2613 0C
#EBELTWz25 1 B3 CF 2447 L7- £ T IBD 44
%L, 18IE CF {772 L TIBD &8 % L L DRERTH -
7z.

1gG4-SC DEPHE

1gG4-SC DABEE LT, IgG4 BEEETHHRE
BR- EEWRRYE, BIUBRBEEREENSZEREFNG6H]
(14%), 461 (9%) &P LT/, JEZE - IREHEA
LIEBRY — 73 EFhER1BloA, HEREEESE

DEHIZEDo 7.

EHBE

PSC Ti&, 197 #109 H 159 1 (81%) T & D3k
WRER L ENTVE L) BRI H-72(FK3). bo
EHEHES S0 VY FF F Y a— Vi (ursode-
oxycholicacid ; UDCA) B 5 TH H, R T
UDCA+X¥7 4 75— A TH o 7245, UDCA+
AT A FRFDRIZE D - 72. UDCA & PSC &40
55 150 B (76%) THEAINTEY, 274 Fid
4051 (20%), N¥FT74 75— M 396 (20%) THo
7o. 72R2L, AFud FER5 40609 5 186k UC
BEBL TV

IgG4-SC Iz T, EYHFICOWTOEEDH -
7236 IR 27 B (75%) TATuAf FREE5EIhTw
7o, MRS EIZ 30mg Y& D £ £ 20§, 40mg 2%5
Bl, 15mg &£ I =V RAEDEENZ LB THo 7. &
BRI, TRODo7-2BBLBTIHY] EVHH
ZTHorz.

RRGHARE

PSC i3 24 FITHHRSENIBEILIRN, 46 flTA T >~
MEARTOI, NHRENEESRIIOVWTERI L
72 52 FlHR 39 BITRIF AR TH o7z, —F [gG4-SC
TH 4 PICIREIRM, I5BITAT ¥ MEADRR S A,
4HF R2HATRHREBREFEREBIA T (&Y.

T

2005 FELIEDOZRIFICRE L2 dd Y, SHE
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(N,
- PSC
1il.s...
-4 -5 -6 -7 -8 8<
(x upper normal fimit)
IgG4-SC

-6 -7 -8 8<
(x upper normal limit)

5 PSC - [gG4-SC O iliE ALP {0545

60%

50%

40%
30%
20% 1

10%

B PSC
7 1gGA-SC

0%

RO Frmst

FFotDH

6 PSC - IgG4-SC DHE R

RSN OFHBREHMILBNEL, PSC Tk
274200 4, IgG4-SC T2 229+ 180 £ Tdh o 72. PSC
DEBEFH 2 K 10A VRT3 EAERIT 850%,
54EEFEIZ715% Tholz. FFBHEZ PSC 197 Btk
FITHATINTEY, TV FRAL Y P 2RE+ 8
ME LBE0EFMBREZR 10BICRT. COBE3
EAEFFIL 773%, 5 FAEFRITZ660% Loz —F
1gG4-SC Tik b & b L BB D720 5 FEEFED
B TE VA, 3EEFRIL00% Lo (K

10C). B EFHERRRICIET L HE S N3
BITHY, B> L>ORBEHS X URREIEZ, £h
ZNO074E (LEH Paget#), 144 (B, 174
(BEE) THoT

£ B

SEOLERETIZI PSC197 4, AIP A48 LTw
72w 1gG4-SC 43 BIHSER S iz, b bdT - 2R 4
[ - §iE O PSCEERETIIZFNZFh 192 4 - 388
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SN

20

15

10 +

Type | Type lla

EA- 2=
2%

(CFEfTOHEFH)
20% <o

8 PSCitB 5 IBD DEHE

BIFER I NP9, ZDOFI2Id 1gG4-SC ARBAL T
WS ETE Y, [gG4SC 2By Lz ETo
PSC DEREFALEL LTHIOAXTM LD TTH 5.
IgG4-SC & LTIk, BETE DL { DR 2 EM UKRE L
72?13 2008 4 @ Mayo clinic 2* 5 DETH b, 53
BIPBHHR Lo THBEY, LALIDI S 49 Hlid AIP
AHBITH Y, PSC, H BV IFIAEE L 0EFZHE
s AIP ZEH LTV W [gGASC OREE LT
1, SEOWEF oL DL DEFAEERELLD

Type lib
B7 IgG4-SC DmELSHH

i T

Type IV

Type il ZDfh |

0 -0.5 -1.0 -1.5 1.5<

9 PSCIcB 5 PSCRE»LBERZHE TR
1

DTH 5.
ASEORETY L OPOERRC T O 2T % -
7z. FF, PSCicowTid, RilEl - B4 B THEES L
o, BRD S 0#|E TR S WA O PSC DifF#
PRUER SN Tbb, ZIEROFEEI MY 1gG4-
SC#BA L ETHRAL LTHELTWEZ L, IBD
DEHVEBHP VI L, O2HTHS. RO
ETlaME— % F ¥4 & @ population-based study 2% 65
REOBHEICDREOY - PFET S L el
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LTVBPLAN, BEREEZE DA TRIEY R 7 BEHV T
EERRLTWBYD F/2 PSCIZHIT 5 IBD O&H
HE DUk OME T 60-80% & SHOP BEDL S
¥ ¥ 5 0 population-based study ThH 66% & X
hTwa® LiL, A0 PSC BT 5 IBD 045
BEX, bhbhoriERAE T 37% (125/388) Ic &
EE Y SED 34% (68/197) Th o7z KBNS
AT EERMIN TV ADIZ 197 #ih 14 51 Th -
A, FET vy — AR RS LRI ERCP
7 CRREREEBENICHET LTV AERTH Y,

IBD OV 512 H b & TR NRERE 2
Tlidol3Ez2I{L, b LEfTRBARSE
BAEVFHIT SN TWwie LT IBD O&HHEIK X
CERTAMREE ZVERDbIN S, BRI 212,
RPROTITHLDRETHL YV HR—MICBITS

}3 PSCITT % WG

BEUHRBOAE fGiEsd
UDCA BHl 89
UDCA + bezafibrate 28
UDCA +PSL 24
UDCA + PSL + bezafibrate 9
PSL mono 7
beza mono 2
R L 38
Hi 197
UDCA #55EH 150
PSL #5955 40
bezafibrate ¥ 5-#E 5] 39

39 : 183

RETI, EREIIL RS D0 IBD OABHEREE 20%
(2/20) L ERICL ¥ 5T AP, PSC ORGSR
BIZARE, HEVWRTVTERRETRRZEDOHNES
PICOVTERE M0, %7 V7 OfER»
5 OFEFE, B L UAHO PSC icBI1T 5EBERTH
BEFIOWTOMELREFLETHLLEbNS.
PSC & IgG4-SC DR & ) BELZIFEIZOWT D,
SHOREBINL OPORKEEZ S, T3, BEH
BTHR SR TWAIE [gG4fEIcowTiE, v bt
7% 135mg/dl & L7234, 1gG4-SC DBRTIC BT 5
B BREREINZN805%, 876% =20, #ET
REBFETH o7, $7z, MmiE IgM B4 PSC THE E
oTHED, IgMOhy bF 7% 200me/dl & T 5 &,
IhEBZTW=0E PSC Tk 169 #4051 (24%)
FHE LD L, 1gG4-SC TR 36 B 1 BlOATH o
2. bhbhoBE LY PSC Tl IgM 5 LH T
B LBEERL, W—BHiRE L KB TEEED
PSC Tl IgM 2Bl & 7% 2 E R LA A 50
Hirano S X 2HEVHEDOATH B2, ZOWET
I ERRESEVb OO, 18FIOEEPSC & 10
BIOE#E PSC & 2 B L, BHEH T IgM P EWERIC
DL LTS, PSC HREBHIENL ) -2 AT
PERBH P FEZ (primary biliary cirrhosis ; PBC) Tl
BIgMABERATHZ LR L M5 TWAP, Kikuchi
51X PBCI2B1F 5 IgM EFICH L, TLRY %4 L7 bac-
terial CpG 12 & % BARBIEROEHALSEE LTwa 2
LRHE LY. EE, PSCORBIZE VT, ¥/ A
74 FEESHORERE LSS, FRmEA LTI
BAT LB T X 5 BRGEROFERILSEET

£4 ARENEROAE L ZOME

PSC (n=197) 1gG4-SC (n=43)
PRERIRE IR
HY 24 (12%) 4 ( 9%)
L 157 (80%) 35 (81%)
REH - = 16 4
AF VM EA
»Y 46 (23%) 15 (35%)
L 110 (56%) 17 (40%)
B - Z=H 41 11
RRBERROTR
B1F (excellent + fair) 39 12
RE (poor) - A3 (undetermined) 13 2
N 145 29
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A 1ol HDLVIWMENREINTHE YD, PBC & AHED A %

“mmhﬂ = X AN T IgM AEEL % 0 T BT REHAD 5.

0 i, & 5|2 Hirano 513, H#i% PSC TR RE A RICH

ey Horzk b LTV 2%, S0 DD IORETTI,

3 06- e IgE BRE SN IERIBAI PR AR E BB S %

i Dotz b OO, IgE # 1gG4-SC THBWERICH o 7.

Foay IgGASC BBMEIB VI L A2 ADES L, BihE

? PSC I2id %13 Y 1gG4-SC & BN AHBE 2 ERINTEAE

0.2 LTHY, ZORBBIEFBEVIRREE S22 L
W RS B b Lt e,

R SEORAEIBEEMEOLHE L T\ r2H 144 1

& 20 40 60 80 RIHT BT V- VAEEL I FRIT L o TER%

Wombers AR W L7, L7zAto T, PSC - IgGASC DB, 5 LU

at risk

AIP OBNZHNIE, SHBROBEEMEICL > THb

B 1od1 NTW3B, 2012 FEICREREINT: [gG4-SC D WiFL# Iz

h& EICHE IgGA EICHN 2, EICEHS - RIS IR

. o BLTH YW, ERCREARAT RO B CHisk

s, B H B BEDIE D S HFAT 5 THEND 2. AIP

o 06 P SRBIOBRIEL VD HICBWTLRAETH S, Z0R

s £, SEORETHHERL, k) PSCEFFIZH

# o4 2 F8PE 1gGA-SCIERIPREA L TV A Rl 24101k

HFETERwEBbhs, EE BHEFALERHKEPSC

02 ECIOERMAA AL 2o THB Y, BRECRE

D—D2DE—IHRHELNEZ EIZ, BETRELNE

0.0 WEIRD PSC D—oDFHRTH HEeHIEH 2 H Do,

o 20 40 6o 8o K, BiERLICFRET S 1gG4-SC 35RA L7248

_ e — & Th AT ) RS, F 7 PSCHERTS, IBD

w1 & EABL TV RV Db bFAF T4 KRR

C 1ol = BFETAHI LI, BRIIY 5 TWDSEREN IgGd-

e ‘ SC DMl RECIBFETERPoEASLD LA

. B, SEERINERAOD b, BEDHIIEEE

BIciFbRTWA L Bbhs L, HEMAKZE L PSC

@ 06 T 125 1, 1gG4-SC Ti 31 Pl BB THT DTV B,

i SIERIDBRISERO &7 & FER - HEARE b IUE

# 044 L, —ELT3W %S 2 LFTEhE, SWEO

5O XOMBERMRSNLY, TV — NAETIES

02 DL B—FELWRATRETSH Y, 0 EIKFFED
BATH 5.

0.0 ; ; l I 1 Pk, PSC & IgG4-SC IZoWT L EREORE%

0 20 40 60 80 W L7z SEOREENS, PSC & 1gG4-SC & # Kk

Nambers L7, PSC RBHILS W 2 &, FMAHIHEFE -

at risk

H10 BAAFIMN. A PSCIoB2 AR, B ARRL 2o0E- s EHAC L, MRRETIM -

R pa2l i ) 8B . B P S AY . =1 S el

PSCizB1F 5B % LAEFEM. C IgG4SCics TNTS /ﬁ‘ﬁﬁg’ leG - [gGA FRETHEZ L, L
B 2 FE AR Vo EBEAHE LIS R 2 I 1gG4-SC Lk B
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BLHRE L0 EERE

LT PSC T IgM 2 LR 5 L W) BT RIZSEORET
MOTHLPIENBRTHY, 5% 5L 2R
PLETHH. I, SEZEGFEHRCHREEROR
FidfToTBL T, ERMESNLER, S LITHEHED
PSC B X U 1gGA-SC 122\ T, TfRFT B.% 7 BT
REREL, —HLTHENT2LEN DD, HbET,
SE QK T TFHBEHHIE L FRICOWTOR
MBERT4THY, 5B 02 EHEIRLT,
PSC & IgG4-SC IZoW T DEHFRAEB L U FRICOW
TOREEMATWELW,

E ¥

SEOEERECY ), TEME - £EFPOWERL
TERENTTEE T L BATEALE B L RT3 (R
EMBOATRRBLSER Y Y ¥ — (&8, BEORAM),
ARERAZAREE (BBIES), dbimERFENLRAE
(L3, BFERAENE - FEAE (EAREL), 1
BHERY Y ¥ — et — 7 vimkM{LBRE (BmEE),
AL RZEHLERME (THIE, B, WERFEHILES
PR (WEBERE, MEEZ), WEAEE—NR CRHHE,
SPH—ER), BBEENAZEHELE - Ty FRBRERNE
(KFRALE, BEEE), WL hRmkImRE (FHE
FWAR), FIREIPIIFER - TIREHIRITA L Y & — (K
HFEME), HEERKSEHHRAE - FEAE (R, F
FEMAL V7 —HEBNE BABL), TERFEEEN
B2 EEEY, BOMR), ERERZENCBEERDSHT
R (BH), HEERKFHLRNE Grifls, &
ZER), HEEASHLBRAR CEHE S, KEHE), HHKE
E#t v ¥ — KRR RELRNR ERGE), BIKERN
LSRR (FEL), ERAZATESBEAR (FE
B, WRERLEAR AR (EEE), BRI
AR OOk, BEESBERTRERERo by -
[ - PILERERM (HAR, £h0), FHBAREHELEAR
(UEREN), SRASEWSRAE QLB A), BHRERE
RS v ¥ — (NEE), ENAREHELERR (FRAE),
EBTHRBERBELSNR (BEHE), atERZEENH
(BETT), HHBRENENE UINEEE), FHBRAYE
Wit ERDE (BRI, £HEWLAZELE -
R (FIRER), BEEREEEREICERESTE
HLBRAR (LA X), B RFEHLIRNEERTEE -
B BEHFESRMEYE v & — B RRS R (18, BEX
2E—NF (EHEF), RERFFEE - BREAR (LA
Bz, PEER), ENmEERERER Y v & — BRI
vy — (BEE), BIREEBETBERY Y ¥ —HLEH
AR GREESCR]), M ERASEMLSEFEAR (WBE—X),
KR A LEREE (T RBER, TIEAR), MEXEN
FEEESLE (Bokfk, HHET), MEXENLSHNE 3
HFEL, AERIL), FIUKSFHEE - IFEAE (UAES),
REREREAR - BETHR (UkE—), BEREE=S
WA (BETEER), AMAEEZWR (PR, A+HEA
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A), TUNREZBEBRRAIVR (), ABRKRENAH 0N
BRE—), ARRRERLSHNE (BHER), REERLY
¥ —BRRREL Y ¥ — (MREIE)
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A nation-wide survey of sclerosing cholangitis

Atsushi Tanaka®, Susumu Tazuma?, Kazuichi Okazaki®,
Hirohito Tsubouchi®, Kazuo Inui®, Hajime Takikawa®

We conducted a nation-wide survey to elucidate the characteristics of PSC as well as IgG4-SC without appar-
ent pancreatic involvement diagnosed after 2005, by sending questionnaires. One-hundred and ninty-seven pa-
tients with PSC and 43 patients with IgG4-SC were identified. Compared to PSC, 1gG4-SC was male-dominant
and developed in older patients. There were two peaks in the age distribution of PSC patients, as demonstrated
in the previous nation-wide surveys. The main location of involved bile ducts was both intra and extrahepatic
in PSC and intrahepatic in IgG4-SC. Inflammatory bowel diseases was noticed in 68/197 (34%) of PSC, relatively
low as shown in the previous surveys. Three-year survival rate were 85.0% in PSC and 90.0% in IgG4-SC, sug-

gesting better prognosis of 1gG4-SC.
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Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver disease of unknown origin, character-
ized by progressive destruction of bile ducts caused by diffuse inflammation and fibrosis. Previous
epidemiological studies in Northern Europe and North America demonstrated that incidence and
prevalence rates are ranging from 0.5 to 1.3 and from 3.85 to 16.2 per 100,000 inhabitants per year,

K9¥W°T€'53 respectively. It is of note that the incidence of PSC appears to be gradually increasing. We have exten-
FP'%EI"‘O'UEY sively reviewed the geoepidemiology of PSC and attempted to place it in context with the incidence in
l;'l"ce‘v ;:;ﬁe Japan. In 2012, the clinical diagnostic criteria of 1gG4-SC were established and published by the Japan

Biliary Association, rendering it possible for physicians to clinically differentiate PSC from IgG4-SC. We
conducted a new nationwide survey for PSC as well as IgG4-SC, and have identified 197 patients with PSC
and 43 patients with IgG4-SC without pancreatic involvement. In this survey we estimated prevalence
rate of PSC in Japan as 0.95, lower than those in North America and European countries. Also we
identified other unique features of Japanese PSC patients, including 2 peaks in age distribution at
diagnosis and fewer presences of comorbid inflammatory bowel diseases, occurring in only 34% of PSC.

IgG4-sclerosing cholangitis

This data is placed in the perspective of the international experience on PSC.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Primary sclerosing cholangitis (PSC) is a chronic cholestatic liver
disease of unknown origin, characterized by the progressive
destruction of bile ducts caused by diffuse inflammation and
fibrosis that eventually leads to liver cirrhosis [1]. The etiopatho-
genesis of PSC has not been fully understood, and therefore
epidemiological studies of PSC are of vital importance to reduce a
significant burden to the health care system posed by PSC [2,3]. So
far several epidemiological studies have been performed mainly in
Northern Europe and North America to elucidate the incidence and
prevalence of PSC, and revealed high prevalence rates of PSC in
these areas [4—12]. Also recent studies consistently demonstrated
that a significant increase over time in the incidence of PSC {3,7,12].
However, epidemiological data of PSC were lacking for regions of
low prevalence areas, including Japan and other countries in Asia.

In Japan PSC was recognized as an uncommon liver disorder until
the early 1990s, yet the number of reported cases of PSC was

Abbreviations: PSC, primary sclerosing cholangitis; AIP, autoimmune pancrea—v

titis; 1gG4-SCl, gG4-related sclerosing cholangitis; [BD, inflammatory bowe! dis-
eases; CCA, cholangiocarcinoma; UC, ulcerative colitis.
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increasing. We conducted nationwide retrospective surveys to
elucidate the characteristics of PSC in Japan in 1997 and 2003 [13,14]
and demonstrated the presence of unique features of Japanese PSC
patients as compared to those in patients from North America and
European countries, including 2 peaks in age distribution and fewer
presences of inflammatory bowel diseases as comorbidities, occur-
ring in only 37% of PSC patients. Meanwhile, accumulating evidences,
mainly originating from Japan, suggested the presence of a different
clinical entity of sclerosing cholangitis with elevated serum IgG4
levels, complicated with/without autoimmune pancreatitis (AIP)
[15—17]; this disorder is now defined as IgG4-related sclerosing
cholangitis (IgG4-SC) [18]. In 2012, the clinical diagnostic criteria of
12G4-SC were established in Japan [19], based mainly on cholan-
giographic findings. It was thus possible to discriminate PSC from
[gG4-SC using these criteria; therefore, we conducted the third
nationwide survey to investigate the characteristics of PSC as well as
1gG4-SC lacking pancreatic involvement [20]. Furthermore, we per-
formed an epidemiological study of PSC in Japan in 2007 based on
the data from national surveys and estimated the prevalence of PSC
in this country [21], and as far as we know this study still remains the
only epidemiological data of PSC in Asia.

In this review, first we summarized the geoepidemiological data
of PSC, mainly focusing on the comparison between Europe/North
America and Japan. Next, we describe the unique features of Japa-
nese patients with PSC identified in nationwide surveys along with
a focus on patients with 1gG4-SC.
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2. Geoepidemiology of PSC

To our knowledge, there have been 10 epidemiological studies
indicating incidence and prevalence of PSC from 1984 to 2007,
including our study [4—12,21]. The results of these studies are
summarized in Table 1. The incidence rates (IR) are ranging from
0.07 to 1.3 per 100,000 inhabitants per year; almost similar IR
among North America and Northern Europe, while an IR was 0.07
and exceptionally low in Spain [9). The prevalence rate also varies,
ranging from 0.22 to 16.2. In Spain a prevalence rate was the lowest,
0.22 per 100,000 inhabitants per year.

The epidemiological study conducted in Japan in 2007 was a
questionnaires-based retrospective design. A questionnaire was
circulated to 1910 tertiary referral centers all over in Japan, covering
43,875,000 populations of Japan. The diagnosis of PSC was made in
each referral center, according to the diagnostic criteria proposed
by Lindor et al. [22], mainly depending on cholangiographic studies,
biochemical and histological findings, and exclusion of other
possible causes. The response was obtained from 1355 centers
(71%) and 415 patients with PSC were identified. Based on these
figures we estimated the prevalence of PSC in Japan was 0.95 (95%
CJ; 0.61-1.29) [21]. Although IR was lacking in our epidemiological
study, the prevalence rate of in Japan is relatively low compared to
Northern Europe and North America, supporting the demographic
diversity of PSC.

The difference in the prevalence of PSC between Japan and
Europe/North America may be partly explained by the study
design. Our study is a questionnaires-based retrospective design
recruiting tertiary referral centers, not a population-based epide-
miological study. As a result the number of PSC patients might be
underestimated in this study by a referral or diagnostic bias.
However, we sent a questionnaire to quite large numbers of tertiary
referral centers all over in Japan, covering almost one-third pop-
ulations of this country. Furthermore, a diagnosis of PSC is well
known among gastroenterologists, and cholangiographic studies
(ERCP and/or MRCP) are routinely performed in Japan. Rather, a
primary factor playing a significant role in the global distribution of
PSC is genetic diversity among ethnic groups. The population-based
epidemiological studies in Japan and other Asian countries may
help to resolve this issue.

It is of note that the incidence of PSC appears to be increasing.
Recent two large cohort studies demonstrated a significant increase
in IR of PSC over time [7,12]; average annual percent change (AAPC)
was reported to be 3.06 (95% Cl 0.01-6.20) in one study [12].
Another study also reported a tendency toward increasing inci-
dence, although not significant [8]. Although we failed to estimate
an IR in our study in Japan, the reported number of patients with PSC
nearly doubled between two national surveys, 192 in 1997 [13] and
388 patients in 2003 [14]. Since a questionnaire was similarly sent to

Table 1
Incidence and prevalence of PSC.

referral centers in both surveys, the increase in the number of PSC
patients may reflect a real increase of IR of PSC in Japan. It remains
unsolved why incidence of PSC is increasing recently. Escorsell et al.
reported that although no geographical difference in incidence was
found there was a trend to detect more PSC cases in industrial re-
gions [9]. Epidemiological studies of PSC in developing countries
with identical ethnic backgrounds to North America/Europe are
required to solve whether this hypothesis is the case or not. Earlier
diagnosis of PSC with better recognition of the disease among cli-
nicians and better diagnostic devices may be another reason for
increased IRs. However, Boonstra et al. recently demonstrated that
serum bilirubin levels at diagnosis remained stable over time while
incidence was rising during the same period, and denied the pos-
sibility that earlier diagnosis underlay the increase [7]. We agree this
view because no significant difference in clinical profiles was noted
as well between two national surveys we performed.

3. Characteristics of Japanese PSC patients as compared to
those in Europe and North America

In addition to lower prevalence of PSC in Japan, we noticed
several characteristic features of Japanese PSC patients in previous
nationwide surveys, which had been scarcely demonstrated before
by epidemiological studies from other countries. First, there were 2
peaks in the age distribution at diagnosis, i.e., in the 3rd and 7th
decades of life (Fig. 1). Most previous epidemiological studies from
North America and Europe indicated a single age category as the
highest risk for developing PSC [23—26], except for a recent study in
Canada which suggested two categories, 18—35 and >65, are higher
risk groups than another categories, similar to Japanese studies
[10]. Interestingly, the age distribution of PSC complicated with
inflammatory bowel diseases (IBD) demonstrated a single peak in
the twenties, while patients with AIP exhibited a small peak in the
sixties. At this point, PSC patients with AIP are not considered to
have “true” PSC, but rather are diagnosed as [gG4-SC. Although it is
notable that the peak in the sixties persists even if patients with AIP
are eliminated, it remains possible that IgG4-SC patients without
pancreatic involvement may be misdiagnosed as PSC and thus
comprise the second peak in the elderly.

Second, the prevalence of IBD as comorbidity appears to be
lower in Japanese PSC patients. [n various case series from North
America and Northern Europe, IBD was a complication in 47—76% of
PSC patients [4,6—12] (Table 2). However, in Japanese PSC patients,
the presence of IBD was restricted to only 37% (125/388) patients in
2003 survey [14]. In general, total colonoscopy is frequently per-
formed in Japanese facilities where PSC is diagnosed by endoscopic
retrograde cholangiography (ERC); therefore, a lack of a thorough
examination of the colon is not a plausible reason for the lower
prevalence of IBD. Indeed, total colonoscopy was performed in 53%

Author [Ref.] Country Study period Method of case ascertainment No. of cases Incidence® (95% CI) Prevalence® (95% CI)
Escorsell et al. [9] Spain 1984-1988 Questionnaires 43 0.07 0.22

Berdal et al. [5] Norway 1985-1994 ICD codes 12 0.7 5.6

Boberg et al. [6] Norway 1986—1995 Prospective cohort 17 1.3(0.8-2.1) 8.5 (2.8—-14.2)
Bambna et al. [4] us 19762000 Medical records linkage system 22 0.9 13.6

Card et al. [8] UK 1987-2002 General Practice Research Database 149 0.41(0.34-0.48) 3.85 (3.04—4.80)
Kingham et al. [11] UK 19842003 Prospective cohort 46 0.91 12.7

Lindkvist et al. [12] Sweden 1992--2005 ICD codes 199 1.22 16.2

Kaplan et al. [10] Canada 2000-2005 Retrospective cohort 49 0.92 N/A

Boonstra et al. [7] Netherlands 2000-2007 Retrospective cohort 519 0.5 6.0

Tanaka et al. [21] Japan 2007 Questionnaires 415 N/A 0.95(0.61-1.29)

N/A, not available.
? Per 100,000 inhabitants.
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Fig. 1. Age distribution of patients with PSC in the 2003 survey in Japan [3]. Black
columns, total PSC cases (n = 388); white columns, PSC cases with IBD (n = 125);
dotted columns, PSC cases with AIP (n = 28).

(206/388) of the PSC patients in our case series [14], suggesting that
almost all PSC patients with any bowel symptoms were examined
by total colonoscopy. Even after considering that IBD may be pre-
sent with little or no clinical bowel symptoms in PSC patients, it is
unlikely that the prevalence of IBD in Japanese PSC patients could
reach 60—80%, even with colonoscopy performed for all PSC pa-
tients. Interestingly, another epidemiological study from Asia also
demonstrated a lower prevalence of IBD in PSC patients (2/10; 20%)
[27], although the number of patients was relatively small. Further,
in Japanese PSC patients with IBD, several unique features were
noted, such as rectal sparing and right-sided dominance, similar to
those observed in PSC-IBD patients from North America and Eu-
ropean countries but in contrast to IBD occurring in non-PSC pa-
tients. A retrospective cohort of IBD patients in Korea also
demonstrated that PSC-IBD patients share features similar to the
Japanese patients [28]. Thus, the atypical presentation of IBD in PSC
patients appears to be a general phenomenon worldwide,

4. IgG4-sclerosing cholangitis: how to differentiate it from
PSC?

We have described above the apparent unique clinical features
observed in Japanese PSC patients. However, these features may not
result from special characteristics of Japanese PSC itself; rather,
they may be explained by “contamination” of the PSC population
with 1gG4-SC patients. We therefore need to discuss the clinical
entity of IgG4-SC, focusing on how IgG4-SC can be differentiated
from PSC.

Clinical researchers in Japan, both endoscopists and pathologists,
have greatly contributed to the establishment of the concept of IgG4-~
SC. In 2001, the first report of sclerosing pancreatitis with elevated
serum IgG4 levels was published by Hamano et al. [29]. Subsequently
it was reported that bile duct lesions—or sclerosing chol-
angitis—were associated with sclerosing pancreatitis; these condi-
tions were termed as “sclerosing pancreato-cholangitis” [30,31]. In
2004, similar cases with dominant biliary lesions but without
pancreatic involvement were reported [15,17]; these were charac-
terized by high serum IgG4 levels and dense infiltration of 1gG4-
positive plasma cells in the bile duct lesions, and this clinical entity
was first termed as IgG4-SC [17]. The clinical importance of 1gG4-SC
lies in its excellent response to corticosteroid treatment; it is there-
fore crucial to differentiate 1gG4-SC from PSC or CCA, both of which
do not respond to corticosteroids at all and are not expected to have
favorable prognosis [32]. Nevertheless, the cholangiographic fea-
tures of IgG4-SC widely vary and closely resemble those of PSC and
CCA, and the diagnosis of IgG4-SC at presentation, especially in cases
without pancreatic lesions, is very challenging. In the largest retro-
spective cases series of 1gG4-SC patients, diagnosis was essentially
based on the presence of complicated AIP or using bile duct histo-
pathological examination of resected materials following surgical
treatment [33]. Further, serum IgG4 levels were demonstrated to not
necessarily be elevated in all IgG4-SC patients; in fact, serum IgG4
levels have been reported to be high even in certain PSC cases [34].

To clarify the differences in 1gG4-SC and PSC, the Japanese
Biliary Association launched a working group in 2010 and estab-
lished the clinical diagnostic criteria of 1gG4-SC in 2012 [19]. The
criteria mainly consist of the following 4 items: (1) characteristic
cholangiographic findings, (2) elevated serum IgG4 levels, (3)
coexistence of IgG4-related diseases in other parts, and (4) histo-
pathological findings compatible with IgG4-SC; the effectiveness of
corticosteroid therapy is an additional option. However, the most
important criterion among these is cholangiographic findings [35].
Nakazawa et al. demonstrated that IgG4-SC with or without AIP
could be discriminated from PSC based on cholangiographic find-
ings [36]. They suggested that “dilation after confluent stricture”
and “stricture of lower common bile duct” were typical findings in
IgG4-SC, whereas band-like stricture, beaded appearance, pruned-
tree appearance, and diverticulum-like outpouching were seen in
PSC (Fig. 2). Based on these findings, they proposed a schematic
classification of cholangiographic findings of IgG4-SC [37], which
was employed in the clinical diagnostic criteria.

However, the concept that cholangiographic findings can
discriminate IgG4-SC from PSC or CCA is not supported worldwide;
the reliability of ERC could not be confirmed by researchers
enrolled from several countries, including Japan [38]. The validity
and universality of the clinical diagnostic criteria of IgG4-SC

Table 2

Summary of clinical profiles of PSC.
Author [Ref.] Country No. of cases Male (%) Age at diagnosis, median (yrs) Age category at highest risk IBD (%)
Escorsell et al. [9] Spain 43 60 42.3? N/A 47
Berdal et al. [5] Norway 12 58 432 N/A N/A
Boberg et al. {6] Norway 17 71 37 N/A 7
Bambna et al. [4] us 22 68 40 N/A 73
Card et al. [8] UK 149 63.5 55 65—-74 48
Kingham et al. [11] UK 53P 62 52 N/A 62
Lindkvist et al. [12] Sweden 199 71 38.5 N/A 76
Kaplan et al. [10] Canada 49 55 41 18-35, >65 67
Boonstra et al. [7] Netherlands 590 64 38.9° 40-49 68
Tanaka et al. [20] Japan 197 54 48.1 35-40, 65—70 34

N/A, not available.
@ Mean.

b Seven patients in this study were excluded for estimation of incidence and prevalence since they lived just outside this demarcation.
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IgG4-related sclerosing cholangitis

1. dilation after confluent stricture
2. stricture of lower common bile duct

Primary sclerosing cholangitis

3. band-like stricture

4. beaded appearance
5. pruned-tree appearance
6. diverticulumrlike outpouching

Fig. 2. The schematic comparison of cholangiographic findings of 1gG4-5C and PSC [8]. Dilation after confluent stricture and stricture of lower common bile duct were typical
findings in 1gG4-SC, whereas band-like stricture, beaded appearance, pruned-tree appearance, and diverticulum-like outpouching were seen in PSC,

therefore needs to be examined in other cohorts of IgG4-SC pa-
tients with disease controls that include PSC and CCA, especially in
Europe and North America.

5. The recent nationwide survey of patients with PSC and
IgG4-SC without AIP in Japan

Based on the diagnostic criteria for 1gG4-SC, clinical researchers
in Japan are now able to correctly diagnose and differentiate be-
tween PSC and IgG4-SC; the misdiagnosis of IgG4-SC as PSC can
thus be avoided. In 2012, we conducted a third nationwide survey
for PSC and IgG4-SC patients diagnosed after 2005, when 1gG4-5C
was better known among clinicians in Japan as compared to that
in 2003. Since the differential diagnosis of 1gG4-SC from PSC is not
problematic when AIP is coexistent with IgG4-SC, we enrolled only
cases with IgG4-SC apparently lacking pancreatic lesions.

Overall, we enrolled 197 PSC and 43 1gG4-SC patients with no or
little pancreatic lesions. The male/female ratio was 54%/46% in PSC
and 77%/23% in 1gG4-SC, indicating that male dominance was more
evident in IgG4-SC. The age distribution is shown in Figs. 3 and 4.

25 -

Cases

<5210 ~15 ~20 ~25 ~30 ~35 ~40 ~45 ~50 ~55 ~60 ~65 ~70 ~75 ~B0 ~85 85~
Age (years)

Fig. 3. Age distribution of patients with PSC in the 2012 survey in Japan.

Two peaks in age distribution, one at 35—40 years and the other at
65-70 years, were clearly observed in the current study, even after
patients with IgG4-SC lacking pancreatic involvement were care-
fully excluded (Fig. 3). Thus, it was confirmed again that elderly
patients (>65 years) are at high risk for developing PSC in Japan. In
contrast, IgG4-SC was not diagnosed in any patient younger than 45
years of age; therefore, the elderly population is also considered to
be at high risk for IgG4-SC (Fig. 4). Symptoms at presentation were
comparable in both groups, and patients presented as asymptom-
atic (PSC 58%, 1gG4-SC 56%), with jaundice (24%, 23%), and with
itching (17, 19%). Serum IgG4 levels at diagnosis (normal range;
<135 mg/dL) were elevated in 12/121 PSC (12.4%) and in 34/38
1gG4-SC (89.5%) patients. Thus, serum IgG4 levels were significantly
higher in patients with IgG4-SC (p < 0.0001), and the sensitivity
and specificity of serum IgG4 levels for diagnosing IgG4-SC without
AIP were 89.5% and 87.6%, respectively. Thus, although some PSC
patients had elevated serum IgG4 levels, as reported previously,
both the sensitivity and the specificity of serum IgG4 with a cut-off
level at 135 mg/dL for IgG4-SC were fairly acceptable.

Cases

25210 ~15 ~20 ~25 ~30 ~35 ~40 ~45 ~5o =55 ~60 ~65 ~70 ~75 - ~80 ~85 85~
Age (years)

Fig. 4. Age distribution of patients with 1gG4-SC lacking apparent pancreatic
involvement in the 2012 survey in Japan.
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With respect to complications, IBD was detected in 68/197 PSC
patients (34%), again indicating a relatively low prevalence of IBD in
Japanese PSC patients. IBD was diagnosed as ulcerative colitis (UC)
and non-specific colitis in 55 and 10 patients, respectively. Crohn’s
disease was not reported in any patient. CCA was found in 14/197
PSC (7.3%), which was higher than the prevalence observed in our
previous surveys in Japan. While neither IBD nor CCA was noted in
patients with IgG4-SC, other IgG4-related diseases, i.e., dacryoa-
denitis/sialadenitis and retroperitoneal fibrosis, were detected in 6/
43 (14%) and 4/43 (9%) patients, respectively.

Since we limited the subjects to those diagnosed after 2005 in the
current survey, the median follow-up period was relatively short,
being 2.7 & 2.0 years for PSC patients and 2.3 + 1.8 years for 1gG4-SC
patients. The 5-year survival and transplantation-free rate was 66.0%
for PSCand 90.0% for IgG4-SC, indicating that the prognosis of IgG4-SC
was considerably better than that of PSC, probably due to the excellent
response to corticosteroid therapy observed in 1gG4-SC patients. Liver
transplantation was not required in any of the IgG4-SC patients.

6. Concluding remarks

The third nationwide survey in 2012 has provided several
interesting clinical details regarding the apparent differences of PSC
in Japanese patients and those from Europe/North America. First, it
was confirmed that there were 2 peaks in age distribution, which
have not been prominently observed in epidemiological studies
from Europe and North America. Second, the prevalence of IBD was
shown to be consistently lower in Japanese PSC patients as
compared to similar patients from North America and European
countries. However, it remains unclear whether Japanese PSC is
truly characterized by differing clinical features as compared to
those in patients from other countries or if these apparent differ-
ences are only due to the “contamination” of the cohort by 1gG4-SC
patients even after careful exclusion of IgG4-SC cases.

In this regard, we need to carefully confirm whether PSC patients
from the elderly population are “true” PSC patients by histopatho-
logical studies. Since diagnoses were made separately in each fa-
cility, the cholangiographic findings of such cases should be
reexamined. In addition, it should be validated whether the clinical
diagnostic criteria for IgG4-SC as proposed in Japan are appropriate
for patients from Europe and North America. Interestingly, the
characteristics of IgG4-SC patients observed in the current survey
appear to closely resemble those in IgG4-SC patients in the Mayo
clinic [33], suggesting that the Japanese diagnostic criteria may be
comparable for both populations. Finally, genetic studies to inves-
tigate the susceptible genes that contribute to the development of
PSC in Japanese patients are needed in order to clarify whether the
genetic background of PSC is similar between Japan and Europe/
North America. One major shortcoming of studies of PSC throughout
the world has been the relative lack of study of the role of gender and
sex hormones. Although the incidence of PSC is higher in males, the
mechanisms for this are unknown. We note a recent symposium on
gender hormones and autoimmunity and note that amongst the
various papers highlighted, the subject of PSC is virtually ignored
[39-53].Indeed, there is only one recent study which focuses on the
molecular basis of gender specificity in PSC [54]. Taken together,
extensive cross-examination studies between the East and West are
strongly warranted to solve this interesting and challenging issue of
whether PSC is a different clinical entity in the East.
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Abstract

Background We previously conducted nationwide surveys
for primary sclerosing cholangitis (PSC) in Japan, and
demonstrated several characteristic features of Japanese
PSC patients, yet patients with IgG4-related sclerosing
cholangitis (IgG4-SC) might be misdiagnosed as PSC.
Since the clinical diagnostic criteria of [gG4-SC were estab-
lished in 2012, we again conducted a nationwide survey to
investigate the characteristics of PSC and IgG4-SC lacking
pancreatic involvement.

Methods The design was a questionnaire-based, multi-
center retrospective study. The enrolled subjects were
patients with PSC and IgG4-SC without pancreatic involve-
ment diagnosed after 2005.

Results We enrolled 197 PSC and 43 IgG4-SC patients
without pancreatic lesions. The male dominance was sig-
nificantly evident in IgG4-SC (P = 0.006). In patients with
PSC, two peaks in age distribution were clearly observed.
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IgG4-SC was not detected in any patient younger than 45
years of age. At presentation, serum albumin and IgM were
significantly higher in PSC, while serum IgG and IgG4 were
significantly elevated in IgG4-SC. Inflammatory bowel
disease (IBD) was detected in only 68/197 PSC patients
(34%). The prognosis of 1gG4-SC was considerably better
than that of PSC.

Conclusion We confirmed several interesting clinical
details of PSC in Japanese patients: two peaks in the age
distribution and lower prevalence of IBD.

Keywords Autoimmune pancreatitis - Inflammatory
bowel diseases - Nationwide survey - Prednisolone -
Ursodeoxycholic acid

Introduction

Primary sclerosing cholangitis (PSC) is a chronic chole-
static liver disease of unknown origin, characterized by the
progressive destruction of bile ducts caused by diffuse
inflammation and fibrosis that eventually leads to liver cir-
rhosis [1]. The etiopathogenesis of PSC has not been fully
understood, and therefore epidemiological studies of PSC
are of vital importance to reduce a significant burden to the
health care system posed by PSC [2, 3]. We conducted
questionnaire-based nationwide retrospective surveys to
elucidate the characteristics of PSC in Japan in 1997 and
2003 [4, 5] and demonstrated several characteristic features
of Japanese PSC patients, which had been scarcely reported
before by epidemiological studies from Europe and North
America. In particular, it is notable that there were two
peaks in the age distribution at diagnosis, that is, in the 3™
and 7" decades of life, in Japanese patients with PSC [4, 5].
Most previous epidemiological studies from North America
and Europe indicated a single age category as the highest
risk for developing PSC [6-9]. Interestingly, the age distri-
bution of PSC complicated with inflammatory bowel dis-
eases (IBD) demonstrated a single peak in the 20s, while
patients with AIP exhibited a small peak in the 60s.
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Meanwhile, accumulating evidence suggested the pres-
ence of a different clinical entity of sclerosing cholangitis
with elevated serum IgG4 levels, complicated with/without
autoimmune pancreatitis (AIP) [10-12]; this disorder is now
defined as IgG4-related sclerosing cholangitis (IgG4-SC)
[13]. At the time of 2003 when we conducted the nationwide
survey for PSC, the concept of IgG4-SC was not well known
among physicians and therefore it was likely that patients
with IgG4-SC might be misdiagnosed as PSC in the survey.
Indeed, not a few PSC patients consisting of the peak at 60s
were reported to be complicated with pancreatitis, indicat-
ing that these patients should be considered to be IgG4-SC
complicating with AIP, not PSC. This was confirmed by the
fact that these patients were reported to have good responses
to corticosteroid treatment. Moreover, it is of note that the
peak in the 60s persists even if patients with pancreatitis are
eliminated. Thus it remains possible that IgG4-SC patients
without pancreatic involvement may be also misdiagnosed
as PSC and thus coordinately comprise the second peak in
the elderly in the 2003 survey.

In 2012, the clinical diagnostic criteria of IgG4-SC were
established in Japan [14], based mainly on cholangiographic
findings. It was thus possible to discriminate PSC from
IgG4-SC using these criteria. At this moment, we conducted
the third nationwide survey to investigate the characteristics
of PSC as well as IgG4-SC, especially 1gG4-SC lacking
pancreatic involvement and we reported the results from
elsewhere in Japanese [15]. In this article, we aimed to
describe the unique features of Japanese patients with PSC
identified in the current nationwide survey along with a
focus on patients with IgG4-SC.

Patients and methods
Study design and inclusion criteria

This nationwide survey was conducted as a questionnaire-
based, multi-center retrospective study as previous surveys
in 1997 and 2003. A questionnaire was sent to the 144
facilities in Japan, in which active members of the Japanese
Biliary Association, the intractable hepato-biliary disease
study group in Japan, and the research committee to estab-
lish diagnostic criteria and development of treatment for
systemic IgG4-related sclerosing disease in Japan belonged
to, and we asked that the questionnaires be sent back when
subjects of the study were present in their facilities. The
enrolled subjects in this study were patients with PSC and
IgG4-SC without pancreatic involvement diagnosed after
2005, when I1gG4-SC was supposed to be well known
among clinicians in Japan. Since the differential diagnosis
of IgG4-SC from PSC is not problematic when AIP is coex-
istent with IgG4-SC, we enrolled only cases with IgG4-SC
apparently lacking pancreatic lesions.

Diagnosis of PSC/1gG4-SC

The diagnosis of PSC and 1gG4-SC was independently per-
formed by physicians of each facility. The diagnosis of PSC
basically was made according to the diagnostic criteria
proposed by Lindor etal. [16], mainly depending on
cholangiographic studies, biochemical findings, and exclu-
sion of other possible causes. The diagnosis of IgG4-SC was
made using the clinical diagnostic criteria of IgG4-SC estab-
lished by the Japanese Biliary Association in 2012 [14].
Schematic classification of cholangiographic findings of
IgG4-SC was made according to the work by Nakazawa et al.
[17]. The presence of pancreatic involvement in cases with
1gG4-SC was determined by imaging studies in each facility.

Statistical analyses

As for statistical analyses, continuous variables are
presented as means * standard deviations (SD) if they
were normally distributed, or medians if not. Comparison
between PSC and IgG4-SC was performed using Student’s
t-test for normal distributed variables, or Mann—Whitney
U-test for non-normal distributed variables. Dichotomous
variables were compared using %* test. All tests were two-
tailed and conducted at a 1% level of significance, consid-
ering multiple comparisons. All statistical analyses in the
current study were performed using IBM SPSS Statistics
version 19 (IBM Japan, Tokyo, Japan). This study protocol
was approved by the ethical board committee of Teikyo
University School of Medicine (#11-121).

Results
Demographic characteristics

In Table 1, we demonstrate the demographic characteristics
of PSC and IgG4-SC without apparent pancreatic involve-
ment. Overall, we enrolled 197 PSC and 43 IgG4-SC
patients without pancreatic lesions. The male/female ratio
was 106:91 (54%/46%) in PSC and 33:10 (77%/23%) in
1gG4-SC, indicating that male dominance was significantly
evident in IgG4-SC (P = 0.006). The age distribution
(median [min-max]) was 48.1 [4.0-86.3] in PSC and 69.3
[47.6-87.4] in IgG4-SC. In patients with PSC, two peaks in
age distribution, one at 35-40 years and the other at 65-70
years, were clearly observed in the current study as well as
shown in the previous surveys (Fig. 1A). Thus it was con-
firmed again that elderly patients (>65 years) are at high risk
for developing PSC in Japan. By contrast, IgG4-SC was not
detected in any patient younger than 45 years of age; there-
fore, the elderly population is also considered to be at high
risk for IgG4-SC (Fig. 1B). Symptoms at presentation were
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Table 1 Demographic characteristics of primary sclerosing cholangitis (PSC) and 1gG4-SC
PSC (n=197) 1gG4-SC (n = 43) P-value
Sex (male : female) 106:91 33:10 0.006
Age® 48.1 [4.0-86.3] 69.3 [47.6-87.4] <0.001
Symptoms at presentation
None 100 (55%) 22 (54%) NS
Jaundice 46 (25%) 9 (22%) NS
Cholangitis 37 (20%) 7 (17%) NS
Skin itching 31 (17%) 8 (20%) NS
Laboratory data*
TP 7.5[4.8-9.8] 7.7 [6-11.8] NS
Alb 3.9[1.3-4.9] 3.5([2.2-4.8] <0.001
T.Bil 1.0 [0.2-29.4] 0.9 {0.4-27.2] NS
AST 55 [10-751] 44 [17-426] NS
ALT 60 [7-927] 42 [7-260] NS
ALP (xUNL) 2.25[0.32-17.0] 2.05[0.30-13.741 NS
YGTP 236 [11-2975] 265.5 [17-1344] NS
IgG 1623.5 [508-4456] 2303 [680-6615] <0.001
1gG4 48.9 [3.0-369] 519.5 [22.2-2470] <0.001
IgA 284 [43.2-1597] 272.5 [53-963] NS
IgM 119 [24-599] 80.5 [20-247] <0.001
IgE 177 [4-1816] 703 [20-3550] NS
CEA 1.99 [0.3-28] 2.41[0.7-14.7] NS
CA19-9 19.85 [0.6-6957.2] 31.2 [2-4862] NS
Detection of autoantibodies®
ANA 58/105 (36%) 14/17 (45%) NS
pANCA 2/88 (2%) 1/11 (8%) NS
cANCA 3/48 (6%) 0/4 (0%) NS

* Expressed as median [minimum-maximum]
® Expressed as positive/negative cases (positive rate)

ALP alkaline phosphatase, Alb albumin, ALT alanine aminotransferase, ANA anti-nuclear antibodies, AST aspartate aminotransferase, CA719-9
carbohydrate antigen 19-9, cANCA c-anti-neutrophil cytoplasmic antibodies, CEA carcinoembryonic antigen, yGTP gamma-glutamyl
transpeptidase, /g immunoglobulin, pANCA p-anti-neutrophil cytoplasmic antibodies, 7.Bil total bilirubin, TP total protein

comparable in both groups, and patients presented as
asymptomatic (PSC 55%, 1gG4-SC 54%), with jaundice
(25%, 22%), with cholangitis (20%, 17%) and with itching
(17, 20%). The impaired lesions of bile ducts are shown in
Figure 2. Extrahepatic bile ducts were mainly affected in
PSC, while intrahepatic bile ducts were dominant lesions
in IgG4-SC without pancreatic involvement. Cholangio-
graphic classification of IgG4-SC according to the clinical
diagnostic criteria of IgG4-SC in 2012 [14] are demon-
strated in Figure 3. Type IV was the most common,
probably because cases with IgG4-SC without apparent
pancreatic involvement were enrolled in this study.

As for laboratory data at diagnosis (Table 1), serum
albumin and IgM were significantly higher in patients
with PSC. By contrast, serum IgG, in particular IgG4
(Fig. 4A,B), were significantly elevated in 1gG4-SC. Serum
IgG4 levels at diagnosis (normal range; <135 mg/dL) were
elevated in 15/120 PSC (12.5%) and in 34/38 1gG4-SC

(89.5%) patients (Table 2). Thus, the sensitivity and speci-
ficity of serum [gG4 levels for diagnosing IgG4-SC without
AIP were 89.5% and 87.6%, respectively.

Complications

With respect to complications, IBD was detected in 68/197
PSC patients (34%), indicating a relatively low prevalence
of IBD in Japanese PSC patients as demonstrated in the
previous surveys (Fig. 5). IBD was diagnosed as ulcerative
colitis (UC) and non-specific colitis in 55 and 10 patients,
respectively. Crohn’s disease was not reported in any
patient. Cholangiocarcinoma (CCA) was found in 14/197
PSC (7.3%), which was higher than the prevalence observed
in our previous surveys in Japan. The duration between the
diagnosis of PSC and development of CCA was shown in
Figure 6. It is of note that most cases with CCA (11/14) were
found within one year after the diagnosis of PSC. While
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Fig. 1 The distribution of age at diagnosis of enrolled patients at
diagnosis. (A) patients with primary sclerosing cholangitis (PSC). (B)
patients with IgG4-SC lacking apparent pancreatic involvement
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Fig. 2 The bile duct lesions of primary sclerosing cholangitis (PSC)
and IgG4-SC lacking apparent pancreatic involvement

neither IBD nor CCA was noted in patients with IgG4-SC,
other IgG4-related diseases, i.e. dacryoadenitis/sialadenitis
and retroperitoneal fibrosis, were detected in 6/43 (14%)
and 4/43 (9%) patients, respectively.

Type | Typella Typellb Typelll TypelV Others

Fig. 3 Cholangiographic classification of 1gG4-SC lacking apparent
pancreatic involvement according to the clinical diagnostic criteria of
1gG4-SC in 2012 [14]

Treatment

Medical treatments for PSC are summarized in Table 3.
Ursodeoxycholic acid (UDCA) monotherapy was the most
frequent choice (n = 89, 45%), followed by combination
of UDCA and bezafibrate (n = 28, 14%) and combination of
UDCA and prednisolone (PSL; n = 24, 12%). Overall,
UDCA, PSL and bezafibrate were used in 150 (76%), 40
(20%) and 39 (20%) out of all PSC cases. Among 40 cases
with PSL administration, 18 cases were complicated with
ulcerative colitis. As for IgG4-SC, 27 patients out of 36
(75%) in which answers about medical treatment were given
were administered with PSL. Initial doses were 30 mg (n =
20), 40 mg (n =5), 15 mg (n = 1) and mini-pulsed (n = 1).
All these cases responded well to PSL.

In Table 4, we summarize endoscopic procedures for
patients with PSC and IgG4-SC. Endoscopic dilatation of
bile ducts and stenting were performed in 24 (12%) and 46
(23%) PSC patients, respectively. The effect was excellent/
fair in 39 and poor/undetermined in 13. In patients with
1gG4-SC, dilatation/stenting were performed in four (9%)
and 15 (35%) IgG4 patients, respectively. The effect was
excellent/fair in 12 and poor/undetermined in two.

Prognosis

In Figure 7A-C we demonstrated cumulative survival rate
of PSC and IgG4-SC. Since we limited the subjects to those
diagnosed after 2005 in the current survey, the median
follow-up period was relatively short, being 2.7 + 2.0 years
for PSC patients and 2.3 & 1.8 years for IgG4-SC patients.
The 3-year survival rate was 85.0% for PSC and 90.0% for
1gG4-SC, and the 3-year transplantation-free survival rate of
PSC was 77.3%. Liver transplantation was not performed in
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