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H AR A & - IR A 57 48 SR MR S B 5 % SR AT 7R Bt

LV HOEESEES (autoimmune pancreatitis : AIP) O#f4& L L <, lymphoplasmacytic scleros-
ing pancreatitis (LPSP) % 1#! (typel AIP), idiopathic duct—centric chronic pancreatitis (IDCP) %
28 (type2 AIP) ¥ AEE 2+ 4% XZW &% (International Consensus Diagnostic Criteria :
ICDC) 2MRRE SN, ZNEFNERIICEIITEEICZR 5 & &I, MO TEBRNZIEBIRENTES L)
WZhoZz, LAL%EDS, ICDCIZEMEMEHTAHICEIBOTERHEEbLNAb DD, EMRIZT TR
C—REDMEHTL L AR ETL2DPVEOBDMEEICICPHEMTH S 2 L, TobPETIIED
TENZ 2R AIP OFERIAHTH 2 Z L L), HARBERSS LEAGEA G ERRENENRIIT
X, ICDC ORMABEEL DD, bBEOFERICALTIE AIP 25 & ¢ AU ESWEELTER L 7.

1. BMEERE DR

B TS E M 45 (autoimmune pancreatitis © AIP) i, 1995 4E1Z Yoshida 5712 & D RE S 728, 1gG4
BERE L LTOMEBO, SOHICIREBELSER EEREMESOLBLRT, REEBWIZOHELIIN
DOHLFLWERRTH LY. BIRIZATO AL FICRIST 2EOEK - [EEH 2 VI3E0T 508
WECLY, LELITHESRRELZRDL L LY, BECHERELZ L LOBHNFROEETHS. b
HENCBIT A AIP OBMICIE, HAERFS L DIRB SN [BOREMEERD A% 2002 ot e
WRCdHh B EAETEHEEREREBFEMEN - BABBYRICL 2 [BORIEERRRERIRS I i
2006 1R T VT EREIPEIMHFHENT VLY, bAEO AIP DIF & A L, WEMEBRTY ¥ 738k% 1gG4
e EAi ez ®, PAEMEEIRA ML 2 58 & 3 % lymphoplasmacytic sclerosing pancreatitis
(LPSP) TH V), 4E IgG4 BEREBOPHRE L L TEBINTWSY, —F, BCRKTLIXLITAIP L L
THE SN TV AIFHE FEAFZE (granulocytic epithelial lesion : GEL) % 45# & 3 % idiopathic duct-
centric chronic pancreatitis(IDCP) iz b 2SE TIEBO TEINTH VO, FOERELHEBRIALHTH 5.
2010 4, LPSP % 1% (typel AIP), IDCP % 2% (type2 AIP) & L7z Z AR LI LiEE L
EEa vk v AW (International Consensus Diagnostic Criteria : ICDC) AM2ME £ 172, ICDC
W2& Y 1L 27 ATP S ENENERIRIICEIIITREIC 2 5 & & BT, MO THEBEMN 2 BN TE S
£k ol LAL%EDS, ICDC ZEMERMMEAT2ICEBOTERERDONE OO, MRS
ThHRLE—MEDHFHT A LERRETL2DOPEOZREEIZE, PRHEMTHLI L, LVETIIE
DTENL2H AIP OERPAATH LI L L), HAEBRZESEHCOCRIEEREAZMAEZERTIE,
ICDC OiEHEZEE L o0 bPEOERICE LB EEOWEFEELIT) eV hEI Tz (B 22
£7H 13 H, MERERRXES).

EBEOYWEEED 2O, HEABRFROBMERZE S EEAE7EEEEMERREICHE T 2 W EMN
ZePE (WF7eERE © THIEEIR) OBMERKET —F 77V —TIC L2 6FAEER (£ 1) 258K
a7z, ARIERESTEE LR CFR224E 10 A 16 H, MRS v Fx—24%7—), 20 (F23
F£5H 4 H, REESIFFTIV), E30 CER23E1IA2LH, RERay7r LY A), F40
CPEE 2347 A 29 H, REAEIT AT V=2 —F v v 2)V) O C, HOREEREERDI %

—365—



18:18 i3 B 27%1% (2012)

F1 HOOEERERIRZ AL EARERS
[ B ORI SR W 2 | SOEPER R (B 2010 4F 24 1)

FARg A B CE R R B AER R AR R
% B E:RGH— (BTEERKENRSEE =M (HLaITEAER))

% B G0 :

- WEBR
BHEESRIE  (JUIN KA K27 B B 2 F SE e R A A P B4
B FIEE (R FRERT A RS - SUCHEEE &R el (L e IR
PO % (BIPER R R NA B = (QHLa PR )
KIEENE (5 BTSRRI R B R )
ML (D3A « EYE > & — HEUHR S BA M BE PR
s (BMRF R ey 5 —)
HART (RECFER R LR R
LM fx GO B MR R B LR
PaEFE— GREERRFH LS ITRNFE)
P o (ERER, mAKEMNLRNE)
JER IR (B B AR TR A M R0 Bt B AR RS R B - T AL aR PR
KEHPE (BAMEL > & — PR BE LR PRHE)
WA (TR~ & — D

- HEER
B (FHREES R
Wise = (ESEBERL RS — 4R
AR AR (B b S e R BAR A )
FREAE (BARFEAHLAE)

JE A S5 4 Beva PR A B3 2 ARACIEZEBE. (WRSEAUEe © TFUIAD
B CSREIR R BWR L E R T — % ¥ 7 7V —F (WG)
(* AR 2 B Otk e s I 2 2 R 2 R RIHME)
Z B KRG — (MEERRENEE R GHLSRITINEL )
Z B (G0FIR) :
ERBERRYE LM AR ERIAI IR - IFFIREEE A
RN (R PR PR g AR - SESCRE A s BE T A Las IR
AEEL (RBELER R FENRFE )
FREEAE (TR R BRI RS F )
% (EMRFRERREL et > 5 —)
I (DA - BRIE & ¥ 8 — BURUHR AL B AN E PR
B g (RIERENSRARN, B ESLRFERENE 5 — - R
BERZ L)
B B UK R bE R R R L il i

TEEFIE S (RO T BRI AT ¥ & — L8 R
“WfE W) (TARERE BAKENLE PR

*REEEER (AR IR AR
FI AT (BRI E SR PR T A LR PR 8B 1)
PREPILH (BN 2 FR M R s B R R, T ALRR L)

(WEFR) #/ER L7z, 8542 | ABRES A B P o A CFE234E 7 A 30 H) & HARRRFE A —
AR—=JTONRTYyr7arv b (PR234E8HTH~9H8H) 2% T, #H5MHERSE (P 234 10
A2l H, =Y YAy LER) 2B THESHEEORKE (R2) »WMERSINZ.
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F®2 HOREMEEEJERIRZ W 2011
(AARBEEEF S - BAEI7 )8 SR BRI B 5 AN 7880

[ i s

DARETELE SN TV L EHOREEERE, FOREICHCREBRFOBEENRLON LA TH 5785, 1gG4 BEE
BOBRETHAURENEV. FEEOBEICL L, BoEARLERE LLI, LIFLISHESRREZEOL 20, ¥
BOMERL EEORNPLETHL. Syru 7Y VIE, & IeG MIE, & 1gG4 MUE, &5\ IZHCH AR 55
BICHS, LIEUIEMERE R, Wb %, RIEEAMEE 2 COMIRE %2 603 4. RIS, EH
) SERR 1G4 B EMIIEOBRM, TEERGHEIL (storiform  fibrosis), BRI 288 & ¥ 5 lymphoplasma-
cytic sclerosing pancreatitis (LPSP) # 273 4. A 70 A NIRRT, BRUFHEIAHTHY, BRLLTIERS
ProEDLH 5.

—77, BRRTIE IgG4 BREORES DA S, BRARERL B ST RIZENT 2 b 00, MEGEENEETRICZLL,
TR INT A ER B2 Z (granulocytic epithelial lesion : GEL) % ¥ & 4 % idiopathic duct—centric chronic pan-
creatitis (IDCP) HHEGIEMERE L THEINTWE, BLEE L, MBWEEECLALN, HICERERE
RS AF04 FPEYL, BREINTHS. EEENICIE IgCL BEDRES (LPSP) %# 1%, GEL ## e+ kR
(IDCP) # 2B ET oL E LTHMEL, ERa v A HHE (International Consensus of Diagnostic Criteria
(ICDC) for autoimmune pancreatitis) 2MEBEENTWS. LALEDS, LAETR 2HEBEDTENTH L7720, K
ZWEETIDOPEICSZ W IR EzWRE L, 2BEBEE LTEHTLICED-.

]
A BWEE
[ N
a U AMIEKR (diffuse)
b. BMEE X (segmental/focal)
O EREOTENHMEG - ERP
11 (IR =503 2
% IgG4 IfE (>135mg/dl)
IV. IR LTFToO~@0FRD ) b,
232U EEHED S,
b.20%RD5.
OBEBEDY V33, BEMEoREE, Ml
@ 1 1R 47- 0 10 %8 2 5 1gG4 Y E L3
QTR (storiform fibrosis)
DA ZE:EIRYE (obliterative phlebitis)
V. WESRZE - RE LIRSS, BRI SE - MRS, BRIE AR
a. TR IRIZ
FRERAT R X OVEMEAT RC BT, BB oM LIENBE 28, M LM - it de (Mikulicz ) &% Wi
BIERRMEE L BT 5.
b. SN FGEE
TEALPERRAE 28, TRALMEIRR 98 - MERIR IS, RIEIERRMEE O BN R R R 3 5.
<ATvar>A7ud FEROME

BMERICB VTR, BERBEEL BRI, 2704 FIZEAEEYELSWMEEHICELI LD TE S, ElE
OENDE L WA BT RNRE TSNS (EUS-FNA) M2 TiTo TH L EWE T Ly, SR
BEOBNSI R, 25704 PRSI 245 L HBENSINILEITARETHA.

2 W
L Wz JI =
QUFE AR RBA : b+ T+ <O/IVb/V(a/b) >
la+ <II/IVb/V(a/b) > . BEs*
DR FE! AR Ta+I+F g
Ib+ I+ <IM/IVb/V(a/b) >® 2 DLk FRBE : Ib+T+4 7 g v
EAdES

Tb+I+ <I/IVb/V(a/b) >+F T a v
GR M MRFE NS
IVa
B OB R 2 R 5 BB M EIE K & 23 5 51T ERP 828 Sk oo 72354, EUS-FNA TRHUEM RS S h, I/
IVb/V (a/b) ® 1oL, BBE T4, S50, 7Y 3 VFRISEMSNWIWEHRESZ LT 5.
B bAETEEOTINZ 2oL H 5.
+ o, /o F0E (<)
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023

L JEER
Y =k /ﬁc a: ETHHO0F A (diffuse) BERIEAKEIZHREREOBCHRTH S, L LEEE (segmental/
focal) HERTIIBERRE L OEmPAFIEE 5. PEROERICE L Tt Haaga 23 [JHEEIT 1 MALL L, BEMASRHT2/3
HER DL L % I %7\) (B X ZHEEE 3cm, KRB 2cm) B MEERAS V. ERICLAEEL DY), BRELEREIELL, X
FUA NIZEDBEOKRE SOFAT ABAICIBEER LR 5L bTES. UTAN WRHOERICHELDOER
WS, &2 3817 B ERP @ Cambridge \ié (2/3<diffuse, 1/3<segmental<2/3, focal<<1/3) IZ¥ T HED L\,
D IEEEFEIRE - JERBORE I —FITH I - XKy MRIET 5 Z EhE .
2) JEECT: ¥4 F3I vy CT TIBEMEEGE/Cy — > L WS (capsule-like rim) ASEBUINTH 5.

3) JEFE MRI: T1MMABETORES, 5473 v 7 MRI TORBEEREHR S5 — o PR (capsule-like rim) 2%
BHEHTH 5.
4) FDG-PET : WHEMEMEIC LI LIRREERE DL, AT 04 FIHRICEL ) ERGoOBYILE D

I FHEOARBYMIE « FEECOT A, RBMCARE G % 20

D Mg e bi%%@?’f’&”f@@?kﬁﬁh %Z:hf@r“\ﬂﬁﬁfﬂkiolv‘ H*" {%573‘ FLOMLOREER > TV BEE
BT 5, WRET IS EESED 350 1 BE Gem) %4545 REEORETY, WMEE ) LM
DOEPEICITF LWIRERO W L fj’%’r\n ECBAEAIR (3 X2 3cm Kilh) OBpE T B & oD
Thb. FFEOTMIEL» S D5 OIRA: (side branch armng from narrowed portion of the main pancreatic
duct) RIFEFMEOEHB O FIEEPHIE (skip lesions) &, BEFE OEIICEHTH 5.

2) TR ERP & CESEEEEEILETH LS. MRCP BB T RS OYMIRO LT 2 5HMiiE T i %
Vo, AR R S A B A s S, BROBEIL S,

3) RO RIEBEIRSSBELCEIPDIZ-THRDLILLH 5.

JIIR IR =g

1) miEyrzur79ry, 1gGEhidleGan L5, HOEVKREZ#ED L Z L% v, & 1eG i (1800mg/dl L L), &
mmmw‘u%mgmUL)#~o@£$f@a V=7 Wﬂﬁbmwbﬂémihﬁ4®&f&%#Z@Mmﬁﬁm
IBi# O 1G4 BEIR B2 & OMEE (7 PY RS, KRR, WELRLY) ICORDLNE0, REBEICLT L
LEFRIOTIE A, TG4 1K E OBANC B\, I, FRRIEE b I b BN — ) — T 57, eSS <2 I8
%ﬁww%f%ﬁﬁ%ﬁ?wv,Amuﬁﬁ#&%%%%&h,@%ﬁ%%f%é,émk:5,ﬁm%ﬁ%¢mu
B IgGABEBEOEREIAHTHS.

2) HOEPURTRIFICPBEEAEK, Vo FHTREPBEC LRI LB, KRBOFLZE) LN TES.

N ﬁﬁ%ﬁ

1) FF DY //\Ik ]fi’é?ﬂﬂﬁw)‘(r*’zfﬁlk ﬂfﬂ:?&:‘” . U@EI}\(MF'M: LIl iﬁ I3 A, &ffililt{xﬁ“ﬂi’)i( Z kﬁ‘%’w‘
’) YINEREROALNEL T & %E)é SIET R i/J TEpy, NIRRT, REBIRIERE, B LREBETE Lwas,

B LENAORIEREEEIIR SR 2 m,

2) L IgG4 B EMBR MRS TH Y, YR X A E TIIR EOEHIT, iRk (400 Ry 1 HEPN7- 0 50
B L OB G E Rb b, L L, v 7l o/hS SRS T b W 4 T 5720, BN
WYL 1B S22 0 10 @ LoRESHWONTVS, RBHHLED 2N 7275 MPu%@kEW%%$@
BCLIORERMLTEEHD, M@*Wﬁﬁ@@@%ﬁ@&fAE@Wm%mtﬁfé&w

3)  AEREIRARHEL (storlform fibrosis) &, ZHEMINE () > 83k, JEEMIN) (x?f'slr‘:ﬁ'}ﬁ@ﬂ/nﬂﬂ’?@ﬁgﬂ“ﬁ‘%&ér”“
2&;3_4)\2:—2%&%&1% S A R R L, % % X MR OGRS . MRS & OVE BRI ML
RGN,

4) PIZEMFIRYA (obliterative phlebitis) & i, /NEEM, IREBEIRIMMIC ST 5 ) 38K, BEMIBORERE & ML X
D DRENEIRPNGERL, Cheikieds W aHET LR THA.

FWNIH SN NS, SIRREE, BEROWT N T LMD RV, EUS-FNA Mg, EEE & ®§E’Elkﬁbfﬁ

ﬂ]&’r}\fé‘fﬁ)éﬁ‘ AIP DEMICIEEH TR V. T/ EUS-FNA M b, BAEI+5Th <, AIP @Tﬁm“" 5

W EME . EUS-core biopsy 1, AIP OFBWHIZA &SN TV 5. PMT“’U:WJ %2 IR % D IgG4 |§7/3U-

”'; fﬂﬁﬁ%,j%fz?t'f) F U213 LPSP BB ORI B & 5000 5 & & h3d 5 72, A Kbt e B O st 4 % B s 2 1

WIEE %

(ﬁW12map%rmﬁ“<Hmm iZonT

NSRBI OMEED 5 U3 BN OIF SRR 2 45 & F 5 AW OBEJ T, LPSP & FIRE BRI I I & 0%
AT % . WL OREISY) 208k - REHIIE & AL 4 5 102 LPSP (D 5 20, 40 °ClS LPSP
LA U RSO L Ak ST w7z, BURC IR BRI C I C X 5, B0 720 12 1 BAL R H e A5 262
Ths. Lk, DIRECHRIS LK S ABATRIED TS 575, LRI CORBITRIEL - & 2%y, I
ATP DIRTEII R & 255 b 00, MEFIN % RETRE K BeicIE, 1B, 2 103 o E SamtbiE o i b
%%%ﬂé.2ﬁ%E%&%%%T@%Wﬁﬁ@@@%ﬁﬁ%%&ﬁﬂqu%%@ﬁéb,W%k@%%ﬁ@bf@%
Th5.

(e <)
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V. BEHLIEZ (Other organ involvement @ OOI)

1) HOSREEBRERICRD 5N LFHIEE & 1 BICADEY 5 1oG4 BIERE » BT 5.

2) BEPAORBIEICE, PHEAEER, IR - R, R, W, O IR THMEE, IREE, BE, BT, 8
JERE, ViR EOWEND L. LELENS, VU U SHIREEER TIEMMELICZ L, SRS TRTORERE
OSSN TV B b Tidd v, HELRRIMITEEL 20D, DToL&hm Shiud e mgEtli e o
FBRELEEIENTE A,

OZBHIORE - HETHORBEEBRICAIFT A EME 0.

QOFEABATRTY »osBBE L L, PAZEMEIRE, 1gG4 BUEEAROBRERII~ORELRD 5.
@A T4 FHRBICLVEETH. TERHEL L UTREORBIC I 2HALHELFRH LTV 5.
DEPEEFOFIEHER E OER HIWETH 5.

LROSEAZILBMmZLTHwAb0E LT, WALHIBESR, BILHERERSE - s Mikulicz ), RIEEMMERE,
IPE R 2, RS EIEE R E0D 5. HIRTIE, 2 v RA0OE LT AR %, T LR - Mk,
BIEFERAHEIC L D 5.

3) WLMERE &

OB OB R AT 2 LIRS 2R R IR HISRE 2300, FTEIBE OBz B8 T 7203 T EiRgE &
o, N - FFPTEIEAE ez 3 FSEMEARLEIRS & (primary sclerosing cholangitis : PSC) <R & 4y % 32
35, JBEGROLLE LT, BERNEE (EUS), EHNBEER (IDUS), Ml 24t hBamicE
FEICENT HLESDS.

@PSC EAFEWA LN AL ERII AT OA FISWT 56 - FHEFELY, HoFHEETHL. PSC TIEHIR
Pk7E (band-like stricture, 1~ 2mm OEWHFRA), HIRIKITR (beaded appearance £V k% L iR % 28 H.
AR DSETIRR), BEIRATR (pruned tree appearance : BUSE L7z & 95 \ZFRIEE OO LTV AR,
HEMI R (diverticulum~like outpouching) AMEEINTH 5.

® IgG4 B ALIENRE SIS THIEEREDOHLDFEMNZ ED S5, BIREO—HE L TR 203 EMEOMTH %
WM DINBEIATHLH., HOREMRRZZW T 570G AR BERE TN MRS oz, L
JEE DAL BEANE T 5.

ORI, JHERERS OBANEL, 2BEICEEDY ¥ 55k, BEMBORE LGSO NL. Wk
PHCIXZ B O TgG4 B EA 3 S5 s, JHE FRIIEFICRAN TV S Z L% v, TEEIRM LR B sE
WEIRE DD OND.

4) HEESRCLOOEKRL 72+ IR ILEEAER O 1964 B Il BImE LTHEHTHSE. LirL, HETHHE

HEHEDERIZE DL DTH D, BEIIFEOHFIIZA S 2w

5) TALPEEM S - R

OH CREMEREE IS IR 2 MRS - MEHEIR I T IRIRMR B RRIR T IR R 3 B SR Pk A R I S8R RS0 IR R TR
FEDLVA, D TOEREDOZENFL . HTMEROZ VWY 2 — 7 U VIERIEERZ ), BORBERERIZA
5N DGR IEH TIRAT% , A7 04 FIBICREFICBIS S 5. TR - BEIROIEIROS < WAL TH
h, MEFRIERGE T, ST, ST ADAERREO—BTHEI DLV, REIRE - EHEREDITE A LI
SS-A fifk, HISS-BHUMKRRMETHY, v x—r L VREBRERL D, HiB W ALE (1gG4 M Mikulicz % OB
i QAT -7 L UEERIIES, 2008 4F) X D EBHITE 2, 1gG4 BN EMBROZFWH R ZEIRD S
UL, MEREMRICI VS TELZELH 5.

OWHFERCIE, DNENICBCTREMIBON ., ®SEOY Y35k, BEMBRE, U v Nglapmse &L, Mg
RS IMMEL DA b D, ANEOHENHEE S, BEDY) ¥ 33k - BEMILOBRHE & #iiEL £ Y % HIEPTL
ATECIIEENAZ b H 5. WEMBOL X IgG4 HETH 5. BRI HENHIREZ RO B 2 LAt
HHH, HOREEBAIC LT 2 & Z0HEIZE .

6) PRHEREARMERE

OFMEE b &5 B MAEVERE Gk o OB IENIE & JIEIC X 0, JEEF CT/MRI W& C I8 #5 A BY IR JE B8 o0 Bk F5 5 R HE

BHALNG., REREZRLKEEISMEBOZ3H5. T2, BEHAFROUERZEZ MV, KEMIELE

@OIFEEIITIE, BWEDY LosEk, REMRORE &AL L D 2 BRI EFEE SN L. HENICEEHO
IgG4 B EMIIEA D b B, FERERMHEL LR ZEMERRIR 78 B ISR 5 5.

VI 73 av: A704 FEEORE

R TR RE R WA F R TH Y, BRERCILEH R RFEMoON R E Ly, 2BHRUAICEIER 5054
WIEHBEVSLETHS. TELRVFEMBERNTE2HENETRETHY), A704 NZXB2RE LBWMNHETR
CHEGRETHE, BHY URETIIATOA FESICIVEETLHRREND 5.

VIL BEPIvh i b
BRI 7 B CSRIEMERRR T
HREEEDORELADL T

TiE, BV EL JOIRBERD 5 T EME v, A7 a4 F&EIZE ) BN
EL DR,

—369—



22122 B B 27%1% (2012

II. AEEZMEEDEARDI T b

HOHETHHE SN TEBWENEE 2002, 2006 7 V7 RhER, —RELBABEZEC—KRERD
fEHACTEAZ L, BIBEREWMER L OENZEMNT LI L 2RHRI/ERSNTETEY, ERORR
LICDCOaryE 7 N2 BEELDD, DREOERICH >R EEZTLHI Lol ELIZOHMET
13 2 BEF ORI D TH R, ZOBRRBRPEBIALHTHL L L), 1MAIPZNG L LP
W & 7
1. ZHIEEB O%E

ZWIEHHE T, OICDC OBE-E BRI & 2 WEOHHE S (U F A, REME), @ICDC OZEEE O
Level 1, 2 D Bftfl, @A RId IgG4 D&, @FEEFTRIL LPSP O &, GREIMHZ (00D, ®A
Fu4 FaRE2F 7 a vy LTHRALL.

OB 5

a) EFEHGEBEERO S HE

wilt, MR EROMEZIE ERCP £ )b, EUS-FNA TR ENLHEAHEIMLCTBY, BEHRHT
HIZCT/MRIICX 2%E % & ERP I X A G208 L CHEB & L7

b) MRCP iZEEOFHMELRBEEB AR 2 L2H 578, MR RFEEOR S R VIR TIE, 2
HH”» OB L 72

QI AT R

IRAIP 205 & L7228 &Y, By a7y VIE, & IgG4 ME, fiEbifhz EoEFENIEH
B L, B 1gGA MUEDAZBRIER & Lz, FAERER O S AIP 717 I, g 577 61, &t
1204 1L 0 By b A 7EOFFEEIT, BITOH v b4+ 748 (135mg/dl) OZYMAFER SN (X
1A, B). .

OF B IRAT

18 AIP 2SR TH 572, IRHEMBEOZHIEE & LT LPSP OB R TH 5 a) BED ) V735,
SEMIE ORI &, ML, b) 5RIL 1B Y20 10H 282 5 1gG4 U EMIRE, o TERERE
#Efb (storiform fibrosis), d) PAZEM:EHIR% (obliterative phlebitis) Z#RH L7z, 1gG4 B E MR
BIZoWT, IgG4 BERBOIEZW R CIX LI VFMICHESNTE Y, I1gG4 BB iR 21
$>10 f/5RALKAREF, 200 1gG4/1gG BEMIILLL 40% DL EDSBE L shvTwab, L L, BEsHERR
T v VYN 1gGA/1gG I YERIBLEL 40% LLEDRF R 285 DR 2 LA w2 L XD,
R ORI &7

@FEAH5EZ (other organ involvement : OOI)

BT OB WA HE 2006 27 ¥ 7 AHETIL (00D EEEFNTWARWDS, FHHEFT RIS CH B LW
7% 12 &) BRIRIYZ B O W] RE Ze AR AL e R 2%, AL PERR A K, MG REARHERE & OO & L TR L 7-.

a) LIRS %

FFARRES R LR~ R BT/ A2 12D W T, Bz e BE IR AT R IgG4 B b ERE & LT
FZa v APE LN TSR, TEHIEE CIEBIERIC X 252 L BE BROWREIC L 2546050
ELTBY, FOERCHLTEBRO—FEZATHRW., Lo T, 22 TWIHBLBE £i1ZE
COEMBROZII A A 2N - LE~HEIFMEEREZ BR T 2 HiEE L.

b) +IRRFLBEERE L, AR O [gG4 BHEMREREIEZHOBE LR 200, BIIEOTHE K
WCEDH00%0n72D, 00l DEEDLEAL /2.

c) BB HREI TN ENOBWEEIMER E NS LIFHRMIZ 001 & U TEMT S W EEEIE .

®ATFUAL R+ T ar

TYT ML RMRICBIIEE & EICEMER TORTRER Y 7Y g Y E LTRA L.
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oG4 100~
mg/dl 574.8£619.4 50.0:£73.3 AUC=0.9331
6000~
1 e Se$IViLY%
50+ Cutofffli 122mg/di{Youden Index)
Sensitivity0.84
Specificity 0.94
25+
ﬁ 3 ] 1 L3 B
. N 0 25 50 75 100
AlP n=717 Pca Nes77 100% - Specificity%
1A BHOSREMRES & RIS BT B ilvh 1G4 1B HCHEEEEA L BEEICBT AT G4 D

ROC il

R

i}

ZHIZOWTIXICDC & OEED eV X 912, BATEHAR L RL D, LB IEE OMAEbEIC
X kRS, ¥iED, BB VRA SN M [gG4 EIEEH T, MR LBEEGEE X7 a4 FEIR27ED
%Y, HRHEHEEOBEONEWVIEEERES LM SN LS, bOPETIEIRO THE SN b 2o EEED
HHEZELIEEBETHLENRD L. /-, BOREMER L RET 2REEHREREZ 23 56T ERP 28
BoN WAL, EUS-FNA THEDRI S, <UI/IVb/V(a/b) > 1 DL b % {7z L5k &

L,

EHIAFuS FEIREPROSNITEES L LT, ICDC L DEEZ TE LIRS 7-.

ATWrEEOERIG A AR & &, BASHEHEREREREFEREIC L > Trshiz.

X
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Clinical Diagnostic Criteria for Autoimmune Pancreatitis 2011 (Proposal)
(The Japan Pancreas Society, the Ministry of Health and Welfare
Investigation Research Team for Intractable Pancreatic Disease)

Autoimmune pancreatitis (AIP) is worldwide accepted as distinct pancreatitis with steroid response. The Ja-
pan Pancreas Society (JPS) first proposed the diagnostic criteria of AIP in 2002 (Suizo 2002 ; 17 : 587) and the re-
vised one in 2006 (J Gastroenterology 2006 ; 40 : 626-31). The most important issue in diagnosing AIP is how to
distinguish it from pancreatic or biliary cancer. The Japanese clinical criteria have been proposed for the practi-
cal use and the minimum consensus features of AIP in order to avoid the misdiagnosis of malignancy as far as
possible. Internationally, two subtypes of AIP have been proposed in the International Consensus of Diagnostic
Criteria (ICDC) for AIP in 2011 (Pancreas 2011 ; 40: 352-358): type 1 related with IgG4 (lymphoplasmacytic
sclerosing pancreatitis : LPSP), and type 2 with granulocytic epithelial lesions (idiopathic duct—centric pancreati-
tis : IDCP). As the ICDC are still complicated for the practical use, The Research Committee of Intractable Dis-
eases of the Pancreas supported by the Japanese Ministry of Health, Labor and Welfare and the JPS have pro-
posed the revised diagnostic criteria in 2011. Since type 2 is extremely rare in Japan, the diagnostic criteria de-
scribed here are intended to cover type 1, commonly seen in Japan, with type 2 noted only as reference.

[Diagnostic criteria)
A. Diagnostic items
I. Enlargement of the pancreas:
a. Diffuse enlargement
b. Segmental/focal enlargement

II. ERP (Endoscopic Retrograde Pancreatography) shows irregular narrowing of the main pancreatic duct
ITI. Serological findings
Elevated levels of serum IgG4 (=135mg/dl)
IV. Pathological findings : among O~@® listed below,
a. three or more are observed
b. two are observed
(OProminent infiltration of lymphocytes and plasmacytes and fibrosis
@More than 10 IgG4-positive plasmacytes per high—power microscope field
®Storiform fibrosis
(@Obliterative phlebitis
V. Extra—pancreatic lesions : sclerosing cholangitis, sclerosing dacryoadenitis/sialoadenitis, retroperitoneal fi-
brosis
a. Clinical lesions
Extra—pancreatic sclerosing cholangitis, sclerosing dacryoadenitis/sialoadenitis (Mikulicz disease), or
retroperitoneal fibrosis can be diagnosed with clinical and image findings.
b. Pathological lesions
Pathological examination shows characteristic features of sclerosing cholangitis, sclerosing dacryoade-
nitis/sialoadenitis, or retroperitoneal fibrosis.
< Option > Effectiveness of steroid therapy
A specialized facility may include in its diagnosis the effectiveness of steroid therapy, once pancreatic or bile
duct cancers have been ruled out. When it is difficult to differentiate from malignant conditions, it is desirable to
perform cytological examination using an endoscopic ultrasound-guided fine needle aspiration (EUS-FNA). Fac-
ile therapeutic diagnosis by steroids should be avoided unless the possibility of malignant tumor has been ruled
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out by pathological diagnosis.

B. Diagnosis
L. Definite diagnosis
(DDiffuse type
Ia+II1/TVb/V (a/b)
(@Segmental/focal type
Ib+II+two or more of <III/IVb/V (a/b) >
or
Ib+1II+ <III/IVb/V(a/b) > + Option
(®Definite diagnosis by histopathological study
IVa
II. Probable diagnosis
Segmental/focal type : Ib+11+ <III/IVb/V (a/b) >
III. Possible diagnosis*
Diffuse type : I a+II+ Option
Segmental/focal type : Ib+II+ Option

When a patient with a focal/segmental image of AIP on CT/MRI without ERCP findings fulfill more than one
of IIL, IVb and V (a/b) ERP criteria, he/she can be diagnosed as probable AIP only after the negative workup for
malignancy by EUS-FNA, and confirmed as definitive one by an optional steroid response.

Possible diagnosis* : A case may possibly be type 2, although it is extremely rare in Japan.
“+" refers to “and”, and “/” refers to “or”.

—373—



Risk of Cancer in Patients With Autoimmune Pancreatitis

Masahiro Shiokawa, MD?, Yuzo Kodama, MD, PhD!, Kenichi Yoshimura, MD, PhD?, Chiharu Kawanami, MD3, Jun Mimura, MD#,
Yukitaka Yamashita, MD, PhD?, Masanori Asada, MD, PhD®, Masataka Kikuyama, MD, PhD’, Yoshihiro Okabe, MD, PhDg,

Tetsuro Inokuma, MD, PhD?, Masaya Ohana, MD, PhD*®, Hiroyuki Kokuryu, MDY, Kazuo Takeda, MD, PhD?%, Yoshihisa Tsuji, MD, PhD?2,
Ryuki Minami, MD?, Yojiro Sakuma, MD!, Katsutoshi Kuriyama, MD!, Yuji Ota, MD!, Wataru Tanabe, MD?, Takahisa Maruno, MD?,
Akira Kurita, MD?, Yugo Sawai, MD?, Norimitsu Uza, MD, PhD!, Tomohiro Watanabe, MD, PhD?, Hironori Haga, MD, PhD™

and Tsutomu Chiba, MD, PhD!

OBJECTIVES:

Although simultaneous occurrences of autoimmune pancreatitis (AIP) and cancer are occasionally

observed, it remains largely unknown whether cancer and AIP occur independently or these disorders
are interrelated. The aim of this study was to examine the relationship between AIP and cancer.

METHODS:

We conducted a multicenter, retrospective cohort study. One hundred and eight patients who met the

Asian diagnostic criteria for AIP were included in the study. We calculated the proportion, standard-
ized incidence ratio (SIR), relative risk, and time course of cancer development in patients with AIP.
We also analyzed the clinicopathological characteristics of AIP patients with cancer in comparison

with those without cancer.

RESULTS:

Of the 108 AIP patients, 18 cancers were found in 15 patients (13.9%) during the median follow-up

period of 3.3 years. The SIR of cancer was 2.7 (95% confidence interval (Cl) 1.4-3.9), which was
stratified into the first year (6.1 (95% Cl 2.3-9.9)) and subsequent years (1.5 (95% Cl 0.3-2.8))
after AIP diagnosis. Relative risk of cancer among AIP patients at the time of AIP diagnosis was 4.9
(95% Cl 1.7-14.9). In six of eight patients whose cancer lesions could be assessed before cortico-
steroid therapy for AIP, abundant IgG4-positive plasma cell infiltration was observed in the cancer
stroma. These six patients experienced no AIP relapse after successful cancer treatment.

CONCLUSIONS: Patients with AIP are at high risk of having various cancers. The highest risk for cancer in the first
year after AIP diagnosis and absence of AIP relapse after successful treatment of the coexisting
cancers suggest that AIP may develop as a paraneoplastic syndrome in some patients.

SUPPLEMENTARY MATERIAL is linked to the online version of the paper at hitp:.//www.nature.com/ajg

Am ] Gastroenterol 2013; 108:610-617; doi:10.1038/ajg.2012.465; published online 15 January 2013

INTRODUCTION

Autoimmune pancreatitis (AIP) is a unique form of chronic
pancreatitis characterized by immunological abnormalities,
including elevated serum immunoglobulin 4 (IgG4) levels and
IgG4-positive lymphoplasmacytic infiltration. In addition, AIP is
assoctated with imaging abnormalities such as pancreatic paren-
chyma enlargement and pancreatic duct narrowing (1,2). Patients
with AIP often exhibit IgG4-positive cell infiltration in not only

the pancreas but also in various extrapancreatic organs (3), sug-
gesting that AIP is a manifestation of a systemic IgG4-related dis-
ease. Despite accumulating evidence of autoimmune features in
this disease, however, the pathogenesis of AIP remains unknown.

Recent reports demonstrated that patients with AIP occasion-
ally have various types of cancer, such as pancreatic cancer (4-6),
lymphoma (7,8), bile duct cancer (9), gastric cancer (10), colon
cancer (11), and thyroid cancer (12). Yamamoto et al. (13) reported
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that patients with IgG4-related disease are at high risk for cancer
development based on an analysis of 105 patients, including 10
AIP patients. The precise prevalence of cancers in patients with
AIP and the causal relationship between AIP and cancer, however,
have not been elucidated.

In general, two mechanisms are proposed regarding co-occur-
rence of cancer and autoimmunity (14-16). First, sustained
inflammation in the presence of autoimmune disease is considered
to create the immunological environments for the development of
cancer, e.g., lymphomas in Sjogren’s syndrome or colitic cancers
in inflammatory bowel diseases (17,18). In this case, the risk of
cancer increases along with the duration of the underlying disease.
Alternatively, cancers may induce autoimmune disease as a para-
neoplastic syndrome, as represented by dermatomyositis (DM)
and polymyositis (PM) (19-21). An important characteristic of
paraneoplastic syndrome is that the risk of cancer is highest within
the first year after diagnosis of the disease (14,22), and clinical
improvement of the disease is frequently achieved after successful
treatment of the accompanying cancer (23). Buchbinder ef al. (20)
reported that standardized incidence ratio (SIR) of cancer in the
first year after diagnosis of myositis (DM/PM) was 4.4 (95% confi-
dence interval (CI) 2.7-7.1) in the population-based cohort study.

Inthe present study, to examine the clinicopathological association
between AIP and cancer, we conducted a multicenter, retrospective
cohort study. We assessed the proportion of cancer in patients with
AIP, the chronological relationship between the time of AIP diag-
nosis and diagnosis of cancers, IgG4 expression in cancer lesions in
patients with AIP, and effects of cancer treatment on AIP.

METHODS
Patients
AIP patients. The study was approved by the institutional
review boards of Kyoto University Hospital and affiliated hospitals
of Kyoto University. Using K861 internal coding data, which in-
cludes AIP and chronic pancreatitis, we retrospectively identified
135 patients diagnosed as AIP between 2001 and 2011 at the Kyoto
University Hospital or the affiliated hospitals of Kyoto University.
Patients who did not meet the Asian Criteria for AIP (see
Supplementary Table 1 online) (24) were excluded from the
study. All the AIP diagnosis was made at the patients initial
visit or first admission for pancreatic examination. A total of 108
patients were included in this study (Table 1). According to the
Asian diagnostic criteria, we diagnosed 94 AIP patients with cri-
terion I (imaging) +1I (serology), and 10 patients with criterion
I (histopathology) alone in the resected pancreas, indicating the
diagnosis of type I AIP (25). All of these patients fulfilled HISORt
criteria in the United States (26). The remaining four patients were
diagnosed with criterion I+ optional criterion (response to steroid
therapy). These four patients had no serology, no histology, and
no extrapancreatic lesion, thus were considered to have type II
AIP (25). The duration of the follow-up was defined as the period
from the date of the diagnosis of AIP until death, the most recent
contact, or the study closure date (31 October 2011), whichever
occurred first.

© 2013 by the American College of Gastroenterology

Cancer in Autoimmune Pancreatitis

Ninety-one patients (84.2%) received corticosteroid treatment
and all these patients showed an initial response. Twelve patients
(11.1%) were observed without corticosteroid treatment. Ten of
the 12 patients had spontaneous remission, and the remaining
2 patients showed deterioration of AIP and received corticosteroid
treatment. The remaining five patients (4.6%) had surgical resection
for suspicion of pancreatic cancer, and there was no relapse of AIP
in the remaining pancreas after surgical resection of the AIP lesion
without corticosteroid treatment. We defined AIP relapse as the
recurrence of radiological manifestations of AIP with or without
symptoms in the pancreas or extrapancreatic lesions after excluding
other diseases (27,28). We expressed relapse rate of AIP by dividing
the sum of AIP relapse by the follow-up period (person-years).

Gastric cancer patients without AIP. To compare gastric cancers
with AIP and without AIP, we examined serum IgG4 levels in 20
gastric cancer patients without AIP, and IgG4-positive plasma
cell infiltration in 40 gastric cancer patients without AIP. We ran-
domly selected the patients, diagnosed between 2001 and 2011 at

The American Journal of GASTROENTEROLOGY
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Kyoto University Hospital, whose serum and/or tissues specimens
were available.

Calculation of proportion of AIP patients with cancer and SIRs
of cancer in AIP patients
We analyzed all cancers that were diagnosed concurrently with or
after the diagnosis of AIP.

We calculated the proportion of AIP patients with cancer by
dividing the number of AIP patients with cancer during the
follow-up period by the number of all AIP patients. The result is
expressed as a percentage.

We calculated the SIRs of cancer in AIP patients using the

national cancer rates in the population of Japan, stratified by age,
sex, and calendar period (29). We calculated SIR based on the
number of cancers, and each cancer was counted once, so if a
patient had two malignancies, they were each counted once. The
SIR of cancer compared the incidence of cancer observed in the
AIP cohort with that expected if the cohort developed cancer at
the same rate as the standard population of Japan. An SIR greater
than 1 indicates an elevated incidence of cancer in the AIP patients
relative to the general population of Japan.

Calculation of relative risk of cancer in AIP patients and
controls
The control population consisted of those who first had a medical
checkup with the full examinations including blood examination,
urine analysis, fecal occult blood, chest X-ray, abdominal ultra-
sonography, gastrointestinal endoscopy, and computed tomography
(CT) in the lung in Kyoto Industrial Health Association. Control
subjects not having AIP were matched to the cases for age (+5 years)
and gender with a 2:1 ratio, leading to the inclusion of 216 controls.

For calculation of relative risk of cancer, we analyzed cancers in
AIP patients, which were diagnosed between 1 month before and
1 month after the AIP diagnosis. We analyzed cancers in controls
that were diagnosed in the medical checkup.

We defined smoking as >10 pack-year and <10 year since smok-
ing cessation. We defined alcohol intake as >30 g alcohol per day.

Immunohistochemical study

Immunohistochemistry of the cancer lesions was performed
on two representative sections from each case, using antibod-
ies against 1gG4 (clone HP6025; dilution 1:500; Serotec, Oxford,
UK). Immunostaining was performed on an autoimmunostainer
{Ventana XT System Benchmark; Ventana Medical Systems,
Tucson, AZ). We selected two sections in which IgG4-positive
plasma cells infiltration was most abundant, and photographed
them with x20 objective lens using a Nikon DX1200 digital camera
(Nikon, Tokyo, Japan). We defined more than 29 cells per high-
power field (HPF) as “abundant” infiltration of [gG4-positive plasma
cells, between 10 and 29 cells per HPF as “moderate” infiltration,
and fewer than 10 cells per HPF as “few” infiltration (30,31).

Statistical analysis

General characteristics are expressed as median and ranges. Dif-
ferences concerning clinical characteristics were assessed using
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Student’s f-test for continuous data, and the *-test, the Fisher’s
exact test, and multiple logistic regression analysis for categori-
cal data. Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS version 17.0, Chicago, IL). All
statistical tests were two-sided. A P value of less than 0.05 was
considered statistically significant.

RESULTS

Proportion and sites of cancers in AIP patients

Table 1 summarizes the characteristics of the AIP patients. Among
the 108 patients with AIP, 18 cancers were found in 15 patients
either at the same time or after the diagnosis of AIP during the
median follow-up period of 3.3 years. Three patients had multiple
cancers. One patient had gastric cancer and lymphoma. Another
patient had gastric cancer and colon cancer, and the other patient
had bile duct cancer and lung cancer. The proportion of AIP
patients with cancer was 13.9% (15/108).

The site of cancers in the AIP patients are shown in Table 1. Gas-
tric cancer was the most common. Because of the small numbers
of individual cancers, we were unable to determine whether the
risk for any individual type of cancer was high compared with the
general population.

SIRs of cancer in AIP patients

Eighteen cancers were found in the 108 AIP patients during the
overall follow-up of 415.7 person-years. The incidence of cancer
expected from the rates of Japanese population in this cohort was
6.7. Accordingly, the SIR of cancer in the patients after the diag-
nosis of AIP was 2.7 (95% CI 1.4-3.9; Table 2).

Time period between the diagnosis of cancer and AIP

Figure 1 shows the chronological relationship between the time
of diagnosis of AIP and that for cancer. Of 18 cancers, 10 were
detected within the first year after the diagnosis of AIP, includ-
ing 8 cancers that were concurrently diagnosed. All the eight
patients had no symptom/signs related to the cancer, and their
cancers were incidentally diagnosed during the process of AIP
diagnosis. The remaining 8 cancers were found after the first year
of AIP diagnosis. The SIRs of cancer in the first year and in subse-
quent years after AIP diagnosis were 6.1 (CI 2.3-9.9) and 1.5 (CI
0.3-2.8), respectively (Table 2), indicating that the occurrence of
cancer was significantly higher in the first year. The cancer sites
stratified by time period between the diagnosis of AIP and cancer
are shown in Table 2.

Relative risk of cancer at diagnosis of AIP

AIP patients underwent intensive testing, which may have
enhanced the detection of cancer. Thus, it is possible that this
intensive examination raised the SIR for cancer in our cohort,
especially in the first year. To solve this concern, we calculated
the relative risk of cancer at the diagnosis of AIP in our cohort
in comparison with age- and sex-matched controls who first had
a medical checkup with almost the same examinations as our
cohort. The number of concurrent cancers at the diagnosis of AIP
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Cancer cases

1 2 3 4 5 < (year)
Years after diagnosis of AIP

Figure 1. Time of cancer diagnosis in patients with AIP. Blue columns
show the number of cancers diagnosed each year after the diagnosis of
AIP. Ten cancers were diagnosed at or within 1 year after AIP diagnosis
(eight cancers at the time of the diagnosis of AIP). AIP, autoimmune
pancreatitis; no., number of cancers.

was eight (8/108) and the number of cancers in controls was three
(3/216, P=0.008; Table 3). The incidence of malignancy in the
control group (1,388 per 100,000 people) was higher than that in
the overall population of Japan (551 per 100,000 people), but com-
parable to that in age- and sex-matched population according to
data from the National Cancer Center in Japan (1,527 per 100,000
people) (29). Relative risk of cancer at AIP diagnosis was 4.9 (95%
CI 1.7-14.9). In the eight AIP patients with cancer, no cancer was
detected by abdominal CT or Positron Emission Tomography-
CT, which were not included in the examinations in the controls.
The differences of familial history of cancer, smoking, and alcohol
intake between AIP patients and controls were not significant.

© 2013 by the American College of Gastroenterology

Clinicopathological characteristics of AIP patients with cancer
Serum IgG4 levels. Serum IgG4 levels at the diagnosis of AIP were
significantly higher in AIP patients with cancers than in those
without cancer (738 vs. 389, P=0.02).

Extrapancreatic lesions. Extrapancreatic lesions were found in 75
of the 108 (69.4%) patients with AIP. The frequencies of sclero-
sing cholangitis, sclerosing sialadenitis, retroperitoneal fibrosis,
renal involvement, and lung involvement were 52.8% (57 patients),
9.3% (10 patients), 9.3% (10 patients), 3.7% (4 patients), and 3.7%
(4 patients), respectively. In the 15 AIP patients with cancer, extra-
pancreatic lesions occurred in 11 (73.4%) patients. The frequencies
of sclerosing cholangitis, sclerosing sialadenitis, retroperitoneal
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Figure 2. Infiltration of IgG4-positive plasma cells around the cancer before corticosteroid therapy. Representative cases of bile duct cancer (a), thyroid
cancer (b), and prostate cancer (c) coexisting with AIP show abundant infiltration of IgG4-positive plasma cells before corticosteroid treatment (159, 214,
and 50 cells/HPF, respectively). In contrast, one case of gastric cancer showed few infiltration of IgG4-positive cells before corticosteroid treatment

(4 cells/HPF) (d). We defined more than 29 1gG4-positive cells/HPF as “abundant”, between 10 and 29 cells/HPF as “moderate” infiltration and

less than 10 cells/HPF as “few”. AIP, autoimmune pancreatitis; HPF, high-power field.

fibrosis, renal involvement and lung involvement were 60% (nine
patients), 13.3% (two patients), 20.0% (three patients), 0 and 6.7%
(one patient), respectively. In the 93 AIP patients without cancer,
extrapancreatic lesions occurred in 64 (68.9%) patients. The fre-
quencies of sclerosing cholangitis, sclerosing sialadenitis, retro-
peritoneal fibrosis, renal involvement, and lung involvement were
51.6% (48 patients), 8.6% (8 patients), 7.5% (7 patients), 4.3%
(4 patients), and 3.2% (3 patients), respectively. Thus, frequen-
cies of overall extrapancreatic lesions were similar between AIP
patients with and without cancer. Moreover, univariate and
multivariate analyses revealed no significant difference in the fre-
quency of each extrapancreatic lesion between AIP patients with
and without cancer. However, when we compared 8 patients con-
currently diagnosed with AIP and cancer and 93 AIP patients
without cancer, univariate (P=0.04) and multivariate analyses
(P=0.02) revealed that frequency of retroperitoneal fibrosis was
significantly higher in the patients concurrently diagnosed with
AIP and cancer than AIP patients without cancer (3/8 vs. 8/93).

IgG4-positive plasma cell infiltration in the cancer lesions and
relapse of AIP. Next, we evaluated IgG4-positive plasma cell infil-
tration in the cancer lesions by immunohistochemistry (Figure 2).
To exclude the effect of corticosteroid therapy, we selected eight
patients concurrently diagnosed with AIP and cancer, whose can-
cer lesions were assessed before corticosteroid treatment (Table 4).
Of these eight cancer lesions, six showed abundant IgG4-positive
plasma cell infiltration in the tissues surrounding the tumor cells,
whereas the other two cancer lesions had few infiltration. All eight

The American Journal of GASTROENTEROLOGY

patients were successfully treated for cancer (surgery, chemother-
apy, or radiotherapy), followed by corticosteroid treatment for
AIP. None of the six AIP patients with abundant IgG4-positive
plasma cell infiltration around the cancers developed a relapse of
AIP during the median follow-up of 4.7 years, whereas one of the
two patients with few IgG4 plasma cell infiltration relapsed during
the follow-up of 0.5 and 4.4 years and relapse rate was 0.20. Six-
teen of 93 AIP patients without cancer had a relapse of AIP during
the median follow-up of 3.1 years and relapse rate was 0.046.

As gastric cancer was the primary malignancy in our AIP
patients, we examined serum IgG4 levels in 20 gastric cancer
patients without AIP, and IgG4-positive plasma cell infiltration in
the surrounding tissues in 40 gastric cancer patients without AIP.
We found that serum IgG4 levels were above 135mg/dlin 5 out of
20 gastric cancer patients with a maximum leve] of 227 mg/dl. On
the other hand, moderate IgG4-positive plasma cell infiltration
(10 to 29/HPF) were observed in only 2 out of 40 patients, and
there were no gastric cancer with abundant IgG4-positive plasma
cell infiltration (more than 29/HPF). The frequency of the patients
with abundant IgG4-positive plasma cells around gastric cancer
was significantly higher in AIP patients than non-AIP patients
(2/3 vs. 0/40, P=0.003).

DISCUSSION

Although recent studies reported cases of AIP associated with
cancers (4-12), no studies have examined the association between
AIP and cancers in a large number of patients. In the present study
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we analyzed a relatively large number of patients, and our find-
ings demonstrated that cancer frequently occurs in patients with
AIP. In a recent analysis of 105 patients with IgG4-related disease,
including 10 AIP cases, Yamamoto et al. (13) reported that IgG4-
related disease is a high-risk factor for cancer development. In
their study, 20% of the patients with AIP had cancers, comparable
to our data. Based on the findings of these two studies, patients
with AIP are at high risk for cancer.

In previous reports, pancreatic cancer was the most common
cancer found in patients with AIP (4-6). In contrast, none of the
patients had pancreatic cancer in the present study. The reason for
the discrepancy between our data and previous data is unknown.
One possibility is that the awareness of differentiating AIP from
pancreatic cancer may have enhanced the publication number of
pancreatic cancer with AIP in previous studies. Another possibility
is that AIP associated with pancreatic cancer might not have been
diagnosed as AIP in our cohort, because we usually did not sam-
ple serum and tissue IgG4 levels in typical cases with pancreatic
cancer. Nevertheless, no incidence of pancreatic cancer in patients
with AIP in our cohort may support the notion that the cancer
development in patients with AIP does not depend directly upon
underlying chronic inflammation. In any event, patients with AIP
have various type of cancers. The finding that the serum IgG4 lev-
els were significantly higher in AIP patients with cancers than in
those without cancers indicates that high IgG4 might be a useful
marker for concurrent cancers.

The reason for the high risk of cancer in patients with AIP is
unknown at present. In the present study, cancer tissues in AIP
patients that were examined histologically before the adminis-
tration of corticosteroids were frequently infiltrated with IgG4-
positive plasma cells. This finding may suggest that the cancers in
patients with AIP arise in the background of IgG4-related inflam-
mation. It is well known that chronic inflammation has an impor-
tant role in the development of various types of cancer, including
Helicobacter pylori-induced gastric cancer, hepatitis C virus-related
hepatocellular carcinoma, and colitic cancer (17,18,32,33). How-
ever, it should be noted in our study that no AIP patient developed

© 2013 by the American College of Gastroenterology

cancer in the pancreas, a major site of inflammation. This fact
seems to contradict to an idea that chronic inflammation due to

AIP is responsible for the development of cancer. In this context, it
is worth noting that the risk of cancer development was the high-
est in the first year of AIP diagnosis in our study. Moreover, seven
of eight patients, in whom cancer was histologically diagnosed
before corticosteroid administration, did not have a recurrence of
AIP after successful cancer treatment. In addition, curative cancer
treatment prevented the relapse of AIP in the six patients whose
cancer tissue showed abundant IgG4-positive plasma cell infiltra-
tion. Taken together, the data may indicate that the existing can-
cers have some roles in the development of AIP, raising an idea
that AIP is a manifestation as a paraneoplastic syndrome in some
patients. The fact that the relative risk of cancer at AIP diagnosis
was significantly high in comparison with age- and sex-matched
control subjects who received similar levels of examinations may
further support an idea that certain portion of AIP is categorized
as paraneoplastic syndrome.

Another well-known paraneoplastic syndrome that has an
autoimmune nature is DM/PM (14-16). In patients with DM
and PM, the SIR for cancers ranges from 3.7 to 8.8 and 1.7 to
2.2, respectively (20,21). AIP and PM/DM share several clinical
findings as paraneoplastic syndrome. For instance, in our cohort
with 108 patients, cancer was diagnosed concomitantly with AIP
or within the first year after the AIP diagnosis in eight and two
patients, respectively. Thus, similar to the previous reports on
PM/DM (14,22), the risk for cancer diagnosis is highest within
the first year after diagnosis of AIP, including the time of diag-
nosis of AIP. Notably, the cancers concurrently diagnosed with
AIP were not detected by abdominal CT or Positron Emission
Tomography-CT, which were not included in the examinations
in the controls, excluding the possibility that the higher level of
diagnostic work-up in AIP patients increased the probability of
cancer diagnosis in our cohort. In addition, clinical and immuno-
logical abnormalities seen in both AIP and DM/PM are improved
after successful treatment of the cancers (34). These similarities
between DM/PM and AIP with regard to the relationship between
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each disease and cancer further support the paraneoplastic nature
of AIP, although we did not clarify the distinct immunological
characteristics of AIP patients with cancers from those without
cancers.

In DM/PM, the common cancers are different in different coun-
tries. The most common site of cancer is the stomach in Japan (35),
whereas the ovary, lung, or gastrointestinal tracts are major sites
of cancers in Western countries, and nasopharynx in Southeast
Asia, South China, and North Africa (21). Similar to DM/PM, the
most common cancer was gastric cancer in our cohort of Japanese
patients with AIP. The high prevalence of gastric cancer in not only
DM/PM but also AIP patients may reflect high incidence of gastric
cancer in Japanese population (29).

In this study, we observed that the cancer tissues in AIP patients
were frequently infiltrated with IgG4-positive plasma cells. The
reason for the accumulation of IgG4-positive cells in the tumor
tissues and the role of these cells in the pathophysiology of IgG4-
related AIP, however, remain unknown. Previously, we reported
that abnormal innate immune responses contribute to IgG4 pro-
duction in B cells in patients with AIP (36). Moreover, tumor cells
provoke innate immune responses by various mechanisms, such
as release of various proinflammatory cytokines, or ligands for
pattern-recognition molecules (37-39). Thus, it is possible that
the tumor tissues or tumor cells activate IgG4-related immune
responses. However, whether or not such immunological response
contributes to the development of IgG4-related disease/AIP
remains to be elucidated in future studies.

As for diagnosis of AIP, it has been reported that the specifi-
city of AIP diagnosis was higher in HISORt criteria (97%) than
in Japanese criteria (89%) or Asian criteria (89%) (40,41). In
Asian criteria, AIP can also be diagnosed by response to steroid
therapy (24), which might lead to the increased sensitivity and
reduced specificity. Accordingly, we re-evaluated the AIP patients
in our cohort by using Japanese or HISORt criteria. As a result,
94 out of the 108 AIP patients in our cohort fulfilled Japanese
criteria. In the remaining 14 patients who did not meet Japa-
nese criteria, AIP was diagnosed by Asian criteria with typical
histology in resected pancreas in 10 patients or with optional
criterion (image+response to steroid therapy) in 4 patients.
On the other hand, 104 out of the 108 patients fulfilled HISORt
criteria, and the remaining 4 patients were diagnosed by Asian
criteria with optional criterion (image + response to steroid ther-
apy). From these results, we believe that the accuracy of the AIP
diagnosis was comparable to that made by Japanese or HISORt
criteria, and therefore, that our cases of AIP were based on the
accepted criteria.

Despite the importance of our findings, the present study has
several limitations. Because we used national cancer rates as the
control, SIR of cancer in the first year after diagnosis of AIP (6.1
(95% CI 2.3-9.9)) could be overestimated in our cohort who may
be more carefully scrutinized than the general population. How-
ever, SIR of cancer in the first year after diagnosis of myositis (DM/
PM) was reported 4.4 (95% CI 2.7-7.1) by the similar method
of the population-based cohort study (20). These comparable
values between AIP and myositis might support the high risk for
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cancer in the first year after AIP diagnosis. Moreover, to solve this
concern, we calculated the relative risk of cancer in comparison
with age- and sex-matched control people who first had a medi-
cal checkup with almost the same examinations as our cohort.
In additional limitation, the sample size was relatively small
and retrospective studies are more prone to bias than prospec-
tive studies, and this may have contributed to the higher SIR and
relative risk. A prospective study with a large number of patients
should be performed.

In conclusion, patients who fulfilled the accepted criteria for
AIP are at high risk for having cancer. The highest risk for can-
cer is in the first year after AIP diagnosis, including the time at
the diagnosis of AIP, and there is a very low relapse rate of AIP
after successful treatment of the accompanying cancer. These data
might indicate that a certain portion of AIPs can be categorized
as a paraneoplastic syndrome. Finally, more studies are needed
to determine whether screening for neoplasia should be done in
patients with AIP, and also to decide whether high prevalence of
cancer in our cohort really reflects its paraneoplastic phenomenon
or merely an epiphenomenon.
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ORIGINAL ARTICLE

Nationwide Epidemiological Survey of Autoimmune
Pancreatitis in Japan

Atsushi Kanno, MD, PhD,* Isao Nishimori, MD, PhD,T Atsushi Masamune, MD, PhD,*
Kazuhiro Kikuta, MD, PhD,* Morihisa Hirota, MD, PhD,* Shinichi Kuriyama, MD, PhD,#
Ichiro Tsuji, MD, PhD,§ and Tooru Shimosegawa, MD, PhD,*
and for the Research Committee on Intractable Diseases of the Pancreas

Objectives: To clarify the clinicoepidemiological features of autoim-
mune pancreatitis (AIP) in Japan, the nationwide survey was conducted.
Methods: Patients with AIP who had visited the selected hospitals in
2007 were surveyed. Autoimmune pancreatitis was diagnosed according
to the Japanese clinical diagnostic criteria 2006. The study consisted of
2-stage surveys: the number of patients with AIP was estimated by the
first questionnaire and their clinical features were assessed by the second
questionnaire.

Results: The estimated total number of AIP patients in 2007 was 2790
(95% confidence interval, 2540-3040), with an overall prevalence rate of
2.2 per 100,000 populations. The number of patients, who were newly
diagnosed as AIP, was estimated to be 1120 (95% confidence interval,
1000-1240), with an annual incidence rate of 0.9 per 100,000 popula-
tions. Sex ratio (male to female) was 3.7, and the mean (SD) age was 63.0
(11.4) years. Among the 546 patients whose clinical information was
obtained, 87.6% of the patients presented high serum immunoglobulin
G4 levels (2135 mg/dL), and 83% received steroid therapy.
Conclusions: The data represent the current clinical features of AIP in
Japan. From the results, most AIP patients in Japan can be categorized to
type | AIP according to the recent classification of AIP.

Key Words: pancreatitis, 1gG4, steroid, sclerosing cholangitis,
epidemiology

Abbreviations: AIP - autoimmune pancreatitis, CI - confidence interval,
IgG - immunoglobulin G, MPD - main pancreatic duct

(Pancreas 2012;41: 835-839)

utoimmune pancreatitis (AIP) is a unique form of pancrea-

titis in which autoimmune mechanisms are suspected to be
involved in the pathogenesis. Characteristic clinical, radiologi-
cal, serological, and histopathological features of AIP patients
have been described as follows: (i) elderly male preponderance;
(ii) radiological findings of irregular narrowing of the main
pancreatic duct (MPD) and enlargement of the pancreas; (iii)
serological findings of elevation of serum v-globulin, immu-
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noglobulin G (IgG), or IgG4 levels, along with the presence of
some autoantibodies; (iv) histopathological findings of dense
lymphoplasmacytic infiltration with fibrosis and obliterative
phlebitis in the pancreas; and (v) a favorable response to steroid
therapy.'™® Because AIP is a relatively new disease concept,
many controversies concerning the epidemiology, pathology,
and treatment methods remain to be solved.

The first nationwide survey of AIP in Japan was carried out
in 2002 by the Research Committee of Intractable Pancreatic
Diseases, supported by the Ministry of Health, Labour, and
Welfare of Japan.” In the survey, the number of patients with AIP
who visited hospitals in Japan in 2002 was estimated to be ap-
proximately 900, with an overall prevalence rate of 0.9 per
100,000 populations. However, these results might not represent
the actual number of patients with AIP, because the patients
were, in that survey, diagnosed according to the Japanese clinical
diagnostic criteria of AIP 2002,'® which could not pick up cases
with localized pancreatic enlargement. In 2006, the Japanese
criteria were revised (Japanese clinical diagnostic criteria of AIP
2006)"! to correct the drawback in the 2002 criteria. In addition,
the disease concept of AIP has been rapidly spreading in Japan
in recent years. To estimate the precise number of AIP patients in
Japan and to elucidate their clinical features, we undertook the
second nationwide epidemiological survey.

MATERIALS AND METHODS
We conducted a 2-staged postal survey. The first survey
aimed to estimate the number of patients with AIP, and the
second survey aimed to elucidate the clinicoepidemiological
characteristics of AIP. This study was approved by the Ethics
Committee of Tohoku University School of Medicine (article
no. 2008-177).

Diagnosis of AIP

In this study, AIP was diagnosed according to the Japanese
clinical diagnostic criteria of AP 2006."" The diagnostic criteria
consisted of characteristic radiological findings (diffuse or
segmental irregular narrowing of the MPD and enlargement
of the pancreas) as an essential factor in combination with se-
rological findings (elevated serum <y-globulin [>2.0 g/dL], IgG
[>1800 mg/dL], IgG4 [>135 mg/dL] or the presence of auto-
antibodies, such as anti-nuclear antibodies [>80-folds] and
rheumatoid factor [>20 1U/mL]) and/or histopathological find-
ings (marked interlobular fibrosis and prominent infiltration of
lymphocytes and plasma cells in the periductal area, occasion-
ally with lymphoid follicles in the pancreas).

First-Stage Survey

Our target subjects were patients diagnosed as AIP between
January 1 and December 31, 2007, in Japan. The list of hospitals
for the survey was prepared from the “Listing of Japanese
Hospitals 2003—2004,” which was compiled by the Committee
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