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II. FBROME (RIEHERE)
WZEB R REF I L D REDHE

IgG4 BgyEE (IgG4-related disease: IgG4-RD) 1%, IfiF IgG4 @il & £k % 22k ~D 1gG4 BHtER
BRI A R L T A LUVIRBIE S TH 5, [gG4-RD O, WA EIR, MR, FEE, H
AR, Wehge, MEAE. R/E. Wfi. ERE. AN, MAE R E e kST L. S HICKERICRIT DR
PBAENRRIR > TNDHZ L Th D, ABREIL, T ORAN GIREBESROMEST, ZWEERE~ & FIZH AN
A2V — N L, S HIEOAREEIZEAT 2 EAETBE I I TlgG4-RD OFi4ifi— ]| [TgG4-
RD W EEDORE ] #FEBTH72E, REBREHEID TE Tz,

L L. I1gG4-RD OEOJFA L IEFIEEIE] - TGN 2IEIIMYL S TR b T, 2 b O
ERERITIROE 2 Ed, BEO QOL 2[H EXE 25 7-0ICHATH Y, MEROFETH D, T T, A
WFFEHETIE, IgG4-RD OJFA L RHEZ fiEiH 9~ 5 12 O\ AR FNT. IRELEROMIT, S Afitr, ~ v
AT ARG L &8 U CRBB ORI LRI A RR T2 L L bIZ, AT RA FIREDOT BT v AR,
AT aA RIGRICEGT 2 80 - BREIOF 7= 22n kM2 BN & Lz,

DIgG4-RD DIRREMREA L FHZWIER S — 5 v BRI T 2 5EMmEE

LIFO X S 7FE L UTHOHBEIC L 282 727 7 r—F 5 IgG-RD IZ81T H9EIK & IR HETR Bkt 2
TR L IRIERRISHER TR ZBET 287 K12 RN L, S O RigiRky —7 > 720 5 5%
AIREMEA MR L7,

1) IgG4-RD OIRREREE T, FHEB~— b — D8R : K HBAFIIEIC & - T, IgG4-RD DJFkEIE
BRIZBED D EEZ BN DL < Ofilat 7y NROBE G T3 FIE S L7z, 1gG4-RD O&5T 7 LfEHT

(GWAS) 12X v, HLA I[Nz THiiz e R BIEZ M a1 & L CTRIBIngIcBb 5 Fey2 B8 B i1
(FCGR2B) #RlIE L7z (kaH). RR§f Tk Tfh Ml & EEEMRA ML (BF), =27 Y — Ak
miRNA OZALBN RS (Efg) . A Tlx CCL18 ({EH), MACRO (A h Xy ¥y —% %K) & TLR7
(1) . IL-33 (J38) . APRIL (I%) 233881 L, FeeRI 2B 5~ A Ml (Fefg) . TLR4 %
BUFERERB L O M2 ~ 27 0 77— (M), IFN-a & BAFF % pEA 4 2 T E MMk (E8)
DG STz, 2D OIaC) 128 IgG4-RD ONA -~ — 1 —0F g X — 7 v M &7 5 50
I DR L, B 2 W EEOIRIRIEB R 2 D 72,

2) IgG4-RD £5 /)L~ RO LIREBANT . Hi-20KRET L~ U AN ORI REIC L -
THF S 47z, AIP B IgG BAIZ LY = U APERZE N FE SIVURIREMEEZ AT 2 HHLE CoEn R S
e (RE), AU LCIZ X 2 ERMEROFHE LIFNME O G (). LAT Y136F £f~v 2 (I
), b hIgGd /) v oA~ A (HE) 72 EDOET VL IgG4-RD OFFRERFFEICA M &,
3)IgG4-RD L~A 7 fA—Ah: HOREMERCGBNMEE (T, S 3B X0 1gG4 B
PR & FREABARED 7 A L A DOREFERIFRAT AN S (FRRl) . Br7c Z9WIA - SRREMREIA ORI B IER Sh b,
4) IgG4-RD EBIT — F R—RAEEa Rk — MFFE : AFIEo eI A O 1gG4-RD JEF] T — & ~<— A
SR — MIFFEIC L0, B Ok & EEEREOME (T3, AR % L&
mIs s ). IgG4-RD O F#% TRIK 1 (FifE) . IgG4-RD BE M B OEERAIFHFE (Fa3F) . 1gG4-RD
D IEAT 1A FHERFRE (%) P LIS,

@IgG4-RD IZBIT B AT uAf FEEDOT BT ARESL

ABRIZAT v A NEEREHTHD ZEPREN T DD, FRZRE D ZTFIN D7 ey, £i2%
G2 W Db EIZAT aA a2 LU CRWERIZE LEEFINZ ZMETZ20, 2D, A7 1A NiEE
DT BT o ADMESL, HHARFI O TR & FHIERIEORFE « Mrm< EEN TN D,



WFFE 553 35 K OWFZE R 1B fisk 70 & 1gG4-RD (S W 2 3% 1 T IE B 2 SEA8 L. DRI, JRIRAIR
DA F~—H—, FRBIOFIRREZ R L, 1gG4-RD O AT v FE@EEGE, FREIOR % A
LM LT, £/, 1gG4-RD TEHERI A T 1 A NI 25ERIR LA T v 4 RERCTHRZ MRV K
FREGI 2 fRAT U, BE R, BR - AT A, BRI OME~— 0 — L &L b, BTkl n
T AT AEHTORER A AA DY T, EORERK AT Lo, UL EORBSRIZITEHRELFL, AT 1
A FEHERFIEHB LT A R T4 L OREITE Y iAe,

@IgG4-RD EE1aH - HHREITK 2 BEIaRIE DR

U= (VYFHo®) 1% A TR CD20 £/ 7 u—FAHETHY ., 4 B o/ &
OIEFIE LCHBEINTR, 0% S EIE2E CREEBICOEIEAIER S, DAETIXEHEE
ANCA BHEIME R, BRI Y o/ SRR R, BHAMER 7 0 — BRI A T REHC X 0 #iLs
A S iz, WAL CIRBET Y U~ FIZ HEIEARD LTV D03, DR ETOmISIE RV, HEM - TR
P IgG4-RD IZxt3 5 U Y% ~7 (i CD20 Hilk) (2 X2 B MlaFRERIEDARIERENITHRE S
LTV DD JERIHRESDEFI D — A ) =X EED  WEEZ BT R E UTHESL S TN
W, ARWFIETITFEHER A 7 1 A RIGRIZIRTIT 2 80605 KOG 2 x5 L LT, VY X =71k
B #ifabrEpE 0o L Z et A et 2% 7 a b a L 2R L. ABFZESEO s L O
fiFk CEEATEEIRBRAITS Z L2 B Lz, (RBFZEICBEI LTI 2015 4 8 HREEE 7 U v 71z W Tt
DG L5255 2 L 2 BEENTHY ., AMED 27 v 7 2 $7-13 A KERSOE &S 2 BE LT
DA, WFEEHE E RIS EE T 72,)

IgG4-related disease (IgG4-RD) is a novel disease entity characterized by elevated serum IgG4 level
and infiltration of IgG4-positive plasma cells in various systemic organs. Organ involvements of
IgG4-RD include lachrymal and salivary glands, pituitary gland, thyroid, pancreas, bile duct,
intestine, lung, kidney, retroperitoneal lesion and large vessels. As the studies of IgG4-RD, Japan
has always lead in the discovery and establishment of the disease entity. The past IgG4-RD working
group in the Ministry of Health, Labor and Welfare Japan made great successes such as the
development of comprehensive diagnostic criteria for IgG4-RD. However, the true cause of IgG4-RD
has not been elucidated, and therapeutic strategy for intractable or relapse cases has not been
established, although glucocorticoids (GC) are effective for most patients.
In our study group, we aimed to elucidate etiology and pathogenesis of IgG4-RD by conducting genetic,
pathological and immunological analyses and development of mouse model, to establish the evidence
of steroid therapy and to develop new therapeutic approaches for refractory or relapse patients of
IgG4-RD.
(DStudies for elucidation of etiopathogenesis and establishment of targets for novel diagnosis and
treatment of IgG4-RD
From various approaches as below, we aimed to elucidate etiology and pathogenic mechanisms of
IgG4-RD, to find factors for therapeutic responsiveness and prognosis, and to develop novel
therapeutic targets.
1) Search for novel pathogenic molecules and disease biomarkers: Genome-wide association study
(GWAS) of IgG4-RD identified FeGR2B, gene encoding for Fcy receptor IIB as a novel disease-
susceptible gene, (Matsuda). In peripheral blood, Tfh cells and plasmablasts were increased
(Tanaka), and exome-derived miRNAs were deviated in IgG4-RD patients (Takahashi). In the
6



affected organs, CCL18 (Sumida), MARCO (scavenger receptor) and TLR7 (Nakamura), IL-33
(Watanabe) and APLIL (Kawada) were upregulated, and mast cells producing FceRI (Sato), TLR4-
positive basophils and plasmacytoid dendritic cells producing INF-o. and BAFF (Watanabe) were
reported. We would like to further evaluate if these cells and molecules become the novel biomarkers
and therapeutic targets.

2) Establishment and pathophysiological analyses of IgG4-RD model mouse: Several new disease
model mice were developed. Transfer of IgG from AIP patients induced pancreatic lesion in mice
resembling human autoimmune pancreatitis and this achieved the discovery of novel pathogenic
autoantibodies (Kodama). Induction of experimental pancreatitis in mice by poly I:C injection
(Watanabe and Okazaki), LAT Y136F mutation mouse (Kawano) and human IgG4 gene knock-in
mouse (Yoshifuji) may be useful tools for pathogenic studies of IgG4-RD.

3) IgG4-RD and microbiome: Associations between IgG4-RD and microbiome (intestinal and ocular
microbiome) were first reported in this study and may be worthy to note as a novel etiology and
pathogenesis of IgG4-RD (Shiosegawa, Watanabe and Goto).

4) Clinical studies based on IgG4-RD patient databases: From IgG4-RD patient data bases in each
research member’s institute, association between AIP and malignancy (Chiba), long-term prognosis
of AIP (Kawa), prognostic factors of IgG4-RS (Takahashi), characteristics of IgG4-related lung disease
(Matsui) and appropriate steroid maintenance dose for AIP (Kamisawa) were elucidated.

@Evidence of steroid therapy for IgG4-RD

Although GC is effective for IgG4-RD, the relapse rate is very high (more than 50% in 5 years) and
various side effects of GC are the major concern of long-term GC treatment. Therefore, the evidence
of proper use of GC and development of new therapeutic strategy have been desired.

We conducted a retrospective multicenter study in which clinical information of IgG4-RD cases were
summarized and history of treatment, biomarkers, re-treatment of relapse cases were analyzed to
elucidate the most appropriate GC dose and risk factors of relapse. Moreover, refractory cases and
relapse cases after standard GC therapy were collected and analyzed for the background, clinical and
laboratory findings, serum markers before and after treatment, conjunction with genomic and
proteomic analyses.

@New treatment for intractable and relapse cases of IgG4-RD

Rituximab (Rituxan®) is a monoclonal chimeric antibody to CD20, a surface molecule of mature B
cell. Although effectiveness of rituximab against IgG4-RD has been reported, it is not fully
established yet because they are only case reports and case series. In our group, we developed a
study protocol to examine the efficacy and safety of rituximab for intractable and relapse cases of
IgG4-RD who resist standard GC therapy. The goal of this work is to start the investigator initiated

trial.

TEERIEHE (2014~2016 £ )
(1)1gG4 BELEBIZE T AR ERIC OV TOLBRERFE CSHgit, ST, 28)

IgG4 B R (IgG4-RD) 13 AT A RNENEDNSGFHRMETH Y | BIEH CEHR:T 2641 o5,
BEHW LI TV ADIEAERE (PSLO0.6 mg/kg/day & 0 #E) NZY0E 9D, F 7= Mieos B ORI
EDBDRENTRFT D720, ZhusdtFEIC K 2 IEFIHEEIT > 7,



WUHFZEHE OGRS 13 Mgk T, GGk £ 213 H ORI I L v ek Sz
IgG4-RD 7t 166 # DG & 1% H AN L7z, & 512, 1gG4-RD OEHIF#E 2 3HE4 5 725, 4
WAL S 1 FEBRB L 2 HEROmREFHA L,

152 #il (92%) IZAT uA RGN Thiz, HlElik KAT v F&(L PSL T 0.51+0.21 mg/kg/
A, 89%73 A7 1A K~® Responder TH V), FIHNEHEIZ KL 2 % O FIRZERIL 30%72 - 72, PSL 4
i (0.40~0.69 mg/kg/ H) TR S V7B O TR 22%72 > 7o DIZxt L, KA & (0.839 mgrkg/ H LU F)
FIm AR (0.70 mg/kg/ B LA L) TIRIE SN2 H O FARIL 43~50% & 0> 7, PSL AJ84 8 0
0.4 mg/H UL ECORAE 52%I2 . 0.4 mg/ B Al TOFRERIL 26% & A EICIK 72 (p=0.024),
BB CAT A RIBRT 72572 183 il 5 5, O 14AERICE T 5 RGN 10 61 (8%). @
2T mA NHERFEIC K D FARHERMENIE 84 11 (63%) . @A T v A R off |Z K 2 FARHER BT 32 1 (24%)
@FSEPNHIZED I L B BRI 5 ] (3%) 72o72, @QDAT A RHERFEIZ X 2 EARMERFF] O
%) PSL $¢ 5813 4.7 mg/day 72~ 7=,

WEI AT 1A RElE 0.4~0.69 mg/kg/H TRV EE X b, FHRZ IS 272012, WIHIEE S 2
0.4mg/HEVESTLHIENEELEZZ b, RIIBIZIZIHWT PSL 5 mg/day LA FIZEE T 2 BRIC
IR DR ET DHERSH EBEX B 2T,

(1) Multicenter study for treatment of IgG4-related disease (Tsuneyo Mimori, Hajime oshifuji and all
members)

In the treatments of IgG4-related disease (IgG4-RD), patients usually respond well to
glucocorticoids (GC), whereas one of the difficulties is frequent relapses of the disease. We performed
a multicenter surveillance of IgG4-RD i) to examine whether the standard protocol of GC
(prednisolone (PSL) 0.6 mg/kg/day) is appropriate and ii) to optimize reduction speed and
maintenance dose of GC.

In 13 clinical institutes belonging to this project, we retrospectively surveyed clinical information
of 166 cases who were definitely diagnosed as IgG4-RD by the Comprehensive Diagnostic Criteria of
IgG4-RD or Japan Diagnostic Criteria of Autoimmune Pancreatitis. To evaluate the long courses, we
surveyed the patients’ outcomes 1 and 2 years after the first surveillance.

As aresult, GC were administered in 152 cases (92%). Initial maximum dose of GC was 0.51 +0.21
mg/kg/day (PSL-equivalent). The rate of responders was 89%, while the rate of relapses was 30% after
the first remission. The rate of relapses in the patients treated with moderate (0.40-0.69 mg/kg/day)
dose of PSL was 22%, whereas the rates of relapses in the patients treated with low dose (< 0.39
mg/kg/day) or high dose (> 0.70 mg/kg/day) of PSL were high as 43-50%. The rate of relapses in
patients with slow initial reduction speed of GC (< 0.4 mg per day) was 25%, significantly lower than
that (52%) in patients with fast initial reduction speed of GC (> 0.4 mg per day) (p = 0.024). Of the
133 patients receiving GC at the latest survey, 1) 10 patients (8%) experienced relapse within 1 year,
2) 84 (63%) were in remission with maintenance dose of GC (average: PSL 4.7 mg/day), 3) 32 (24%)
were in remission without GC and immunosuppressants, and 4) 5 (3%) were in remission with only
Immunosuppressants.

The initial dose of GC can be 0.4-0.69 mg/kg/day. To avoid relapses, the initial reduction speed of
GC should be slower than 0.4 mg per day. In the long course, the meticulous attention should be paid
for relapses when the dose of PSL is reduced less than 5 mg/day.



(2)1gG4 BIERE B OBHAY] - BRAICHT 2 FBIRREOMRY. (Z4H&t, S, £8))

Vv~ (VY XHe) i%%?m#CEM%/7E%+w#WT%@ B #if Y o o] ED IR
WELTHBINZN, TO%RIEIERE CABEREBICHBEIGOIERK Sz, 1gG4-RD IZX L TH,
EINA L 0 EEHAB - TGN 2 U Y o~ T OFMENHRE STV D 23 IEFIHRE 5B 0 & —
ALY —=RIEEESTND, AFEIHTY VX~ T OEMTEEMRAZHE LU TORBR 70 h=ay
AERL L=, (DAFET WA o SEREEA BN RN o 7 — 5 TIIIT AHERBR, (2)%14: : IgG4-RD fiE2
WriEHEZdii7- L. AT 1A RGBSR LIER] 32 #i, (35 J71k : 376mg/m2 A 1 [5], &t 4 [A]

STEERE, (WORFZEHIR - 24 B, G)EE= 2 RARA v b 24 B OEfEERE, GEIRTY RKKRA v
b BEES, ME IgG4 BE, Kibm B Alazk (CD19 BitE#ila) . IgG4-RD Responder Index, 6 7>

HICEMAEMR L CWARE T AEEIIIUT 6 VA Z LI Y U~T7 O a ke L, 3 FEME
%ﬁ%%ﬁﬁo

ARFHEIZOWTIX, 2015 4 8 AIZ PMDA ORI Z =T 7z, Ath. ERIEEBRICES 2 TR Z

AT 25 2 LM TEIUTTICE T 5.

(2) Establishment of new treatment strategy for intractable and relapse ceses of IgG4-related disease
(Tsuneyo Mimori, Hajime oshifuji and all members))

Rituximab (Rituxan®) is a monoclonal chimeric antibody to CD20, a surface molecule of mature B

cell. Although effectiveness of rituximab against IgG4-RD has been reported, it is not fully

established yet because they are only case reports and case series. We developed a study protocol to

examine the efficacy and safety of rituximab for intractable and relapse cases of IgG4-RD who resist

standard GC therapy. If we earn the budget, we will start the investigator initiated trial.

1) Study design: Multicenter, one arm phase II/III study.

2) Subjects: 32 cases of IgG4-RD who fulfill the comprehensive diagnostic criteria for IgG4-RD and

relapsed after GC therapy.

3) Treatment method: Rituximab 375mg/m2 drip infusion, once in a week, total 4 times.

4) Study period: 24 weeks

5) Primary end point: Remission rate at 24 weeks.

6) Secondary end point: Adverse events, serum IgG4 level, B cell count (CD19-positive lymphocytes)

in peripheral blood, IgG4-RD responder index.

For patients who maintain remission at 24 weeks, the long period survey up to 3 years will be

continued by adding rituximab infusion in every 6 month.

B &Y /) AR FET AV RABEEELTOBRRE (REXE)

ALY HHBHREIFZEHEE 1gG4 BHER B OB R ORI D72, A —/L ¥ % 72 BI1T % DNA kD
RARINEE 2 S0 U 7o, F 7B MR R 2 L U, MEFERIA X » 7 ZFEITIC X o THIRIRIARRT & FTias
TRREOMSLZ HiE L=,

SAEMOIEMIMIZI T, &7 AMENTIZAIT T 50 ORFFERERE 2 5 973 iR DNA H > 7L %I
L7, ELZBERIED S B 896 HIlIZHEEERM) SNP fi#hT(2,300,979 SNPs) % Ffi L7=, Z D H HE
B AL UE (S A L7z 857 JEMI(H e MhilEs 538 i, 2 7 U v V% 384 i, BYE 76 #il, ZDfth 51
B, 5 BHAPHE 180 1) & xtIREED 2,082 NIZEBI1T 547 7 ABHEMATIC LV, fEdeHl Sz HLA
TN T, FREKBBIENER - T D FOGR2B % R L=, RIZ HLA fEIR O & 572 2 3T I 1]
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. 741 Bl 1gG4 BIEEBAE I LT, NGS & iz HLA6 #&{s1(HLA-A, -B., -C. -DPBI,
DQB1, -DRB)D%—%7 >y by —J T ALy —J U AFERNLD HLA 7T VAVE A ¥ 7 2R AR
) NESRR A —THE LN ERAWCTRB I Rotz, A BV ZHERIC X D 1gG4 BIHE o B
fEFT NS, 1gG4 BHRBICRED S 4 MORSZME HLA 7 VL, S5 2 ETO T 2/ A ER L O
7 X BREEOREE TIC Lz, £, FlEERBREBEFIZBW TR FEkEEDZ —7 > hv
— 7 T A% 762 D IgGa BIEFEE & 739 FlOfEHE NSRBI L TR o7z, Z O ROBEARE
Hric L - ¢, ERMEBE T OZAIE OB T ORI LM< BEE L, VA7 ZRGREL LA L BE LT
WBZEBRHEMNI T, o, TRV BEAILSE D L8 L EE A ORRICH Y, T RENL
BT REO LSO " ONKRERIELHEL TV LD LB LN, S BT, 2O TEBIIET
FTRL, AT A FREBOFRROLEF L LEE#E L TWSZ EE2R L, U\J:@Ijﬂﬁ I LT
L& B 272 o 7= (Terao et al),

BT Y — MEATIZOWTIL ATP 342 i, X 7 U v ¥ 214 fild XL OWEE O EOHE 77 41, 7 633
BNZDOWTHENE L, FEAEIR T fEIED 96.7% T 10 5LL LOWER A 6T 5 EmmE T — % 21572, 300
BIOXREED = 27 ) — 5% VTR F EOIERFE A M L7, 77 2T A F(p<0.5x108)1238
HAEKUET HLA class I1 fEIRICBIE B S 7= (p=7.3%x107), JRREZ &L OFNTTIL. AIP 28 K D 5)
<BHE L7223 (p=2.7x10°), X7 U v bRFRICEEZ R LTV (p=9.1x10%), i ieILim o B R
IR TIENLCTH D Z LB BN o7, WIT, RS BOERIC X D IFERIE O fietE 2 %R T 5
e, BROEMZBLFRA TR Lz, ZOMTIcs T, HLA BT MRE & A= R B 4R
L 72 (p=1.8x106),

[gG4 BIERB DA I v 7 Afifhr & L Tid A 7f<7~73~®?’“5" AT T, ARt 68 JEFNIC OV THER
F| (MRS NERT, I A% 30, 180, 360, 720 H) Zih>7- RNA Wik & A& IE L, 37 5EF] (74
1K) IZOWTIHBEFHET LA 12, 68 JEfH] (152 *ﬁﬁi) 22V TIE GC-MS {EIC Tl K EE AR Sy
TALA W OREFEATRE & Fhi L7z, EOREE. M A% 30 H O TIN AR & Fulg U T BT i H R 23
W3 L 2 A [FE Lz, RiEi RNA OFBLT LA & AW ALERT & ALER 30 B OFELEMT
T, 29 B FICHED D 25U EORBBLEOHEMA A O, 14 BaFTHEDD 12 LUTICREED
KRR LTWe, BEENSEMNL]Z 29 BB 705 4 B IAREI 7 Y AAEET 58BE 1 Tho
Too REEHK O EHE, BRA I v 7 AME O T REE L U TAH% SEMMETENED Db T
ETHD, 5HIT. THOORREEZANVTAS A~ — D —DEREED, TKREBOFRIEIZE T 5 Y% 1 4
~— N — DR ERSTEHB D,

(3) Elucidation of the genetic factors involved in IgG4-RD from whole genome analysis (Fumihiko
Matsuda)
Through a big collaborative effort of 50 research institutions in Japan, we have collected 973 DNA samples
from patients of IgG4- related disease (IgG4-RD) to elucidate the genetic background underlying its
onset and progression. We have also collected time course omics samples (RNA and metabolites) in
order to develop novel diagnostic methodologies and treatment.
We performed a genome wide association study (GWAS) using 2,300,979 SNPs genotyped from 857
IgG4-RD patients (532 autoimmune pancreatitis, 382 Mikulicz’s diseases, 75 IgG4-related kidney
diseases and 51 other diseases, including 179 patients with complications) who fulfilled the international
diagnosis criteria and 2,082 healthy controls. As a result, HLA and FCGRZB regions were strongly
associated with the disease. To identify the pathogenic variants or alleles on these regions, we
10



performed fine mapping by target sequencing of the six HLA(HLA-A, -B, -C, -DPBI, -DQB1, - DRBI)
and FCGR2B genes. The association analysis from the HLA sequences of 741 patients revealed that
two amino acid residues in the peptide-binding groove domain on four HLA alleles conferred
susceptibility to IgG4-RD. On the other hand, association analysis from the FCGR2B sequences of
762 patients and 739 healthy controls revealed strong association of a non-synonymous variant, which
was shown to increase expression level of the gene. The results have been submitted to a top-tier
journal (Terao et al).

We also performed whole exome sequencing of 633 cases (342 AIP, 214 Mikulicz disease and 77 AIP
with Mikulicz disease) and 300 control samples. Analysis focus on non-synonymous substitutions
detected from the exome data revealed association of the HLA class II region (p=7.3%107) to the
disease. AIP showed a slightly stronger association (p=2.7x106) compared to Mikulicz disease
(p=9.1x10%). Nevertheless, our results suggested that the HLA class II region was associated with
both types of the disease. We also assessed the possibility that the accumulation of rare variants could
lead to a disease phenotype, and found that a burden of rare variants on the HLA class II region was
associated with both types of the disease (p=1.8x106).

For omics analysis, we carried out a time-course study focusing on autoimmune pancreatitis. Samples
from 68 patients were collected before and after therapeutic intervention; post intervention samples
were collected after 30, 180, 360 and 720 days (178 samples in total). We comprehensively measured
small polar metabolites in the plasma by GC-MS for 152 samples from 68 IgG4-RD patients and
identified two metabolites whose blood concentrations were significantly lower at 30 days after
interventions compared to the before intervention.. We also analyzed 74 time course RNA samples
collected from 37 patients. The RNA expression level of 29 or 14 genes were significantly increased
or decreased at 30 days after intervention compared to the before intervention. Four of the 14 genes
of the significantly decreased expression were immunoglobulin related genes. We will continue our
study to identify biomarkers for developing novel diagnostic methodologies and treatment of IgG4-
RD.

(4)1gG4 BER R ORBREENBE T L FHIRRIEN S TOBRE (EHFZ)

IgG4 B A (IgG4-RD) & ¥ =—7 L ERRE (SS) @ HIRHER I (LSG) ([ZH1) 2 Bin 73 Hl %,
DNA ~A 7 v 7 LA Z AW ClErc leie L, FEp5r 5047 C 1gG4-RD & SS DBI5 B/ F — 13
HNZBARDZE#HALMI LT, 512, SS &l LT, IgG4-RD @ LSG CTHIRIAYIZ RN L 7=
FELERR T (1321 ) o6, THlE, BHIRORERTT~O7EX XA S bFEZIZE D
H7EHNA L THD CCLI8 Z R L7, IgG4-RD (N=9), SS (N=10), &% A (HC) (N=4) o LSG

(AT D DNA ~ A 7 17 LA Li3RlomE) L0 i L7z RNA # T, CCL18 m¥Hi4 iE & PCR
THETL, SS BL O HC & i LT IgG4-RD @ LSG (2815 CCL18 DA EREFEIR A LM L
72, &512, IgG4-RD @ LSG (281} % CCL18 & CCL18 %Ak TH 5 CCR8E DX L /7 L~ULTD
SEERMRNT & TP DR E 21T - 7=, I1gG4-RD (N=3). SS (N=4), HC (N=5) O[T, LSG 2T 5%
CCL18 DX v /37 L~ L TORHLE g e Yeta (IF) THRFTL. SS+HC & kg L, 1gG4-RD @ LSG
2B 5 CCLI18 M4 L /37 L~LTOEFBEHZ &M Lz, 1gG4-RD (N=3) @ LSG Tix, £
~7nu7 7 — (CD68 5t . #lik#ife (CD11c B5E) . Bl (CD20 Bath) . JEE Ml (CD138 [5i)
25 CCL18 Z %8l L, #A#ifl 7 & » kT CCL18 [EEMIaiI R Th - 7o (K BPEfiludk 10.3+0.3,

11



21.0£9.1, 22.24+5.7, 14.8+6.8 cells/0.04 mm2, p=0.118), IgG4-RD ® LSG Tix, SS - HC ® LSG
L L, CCL18 Wttk~ 7 m 77— BRkAIG, M2, HC @ LSG &t L CCL18 [tk B #fl
Fu23 A EITHML Tz (% p<0.05), CCL18 D= FETH %S CCR8IZEIL Tix, IgG4-RD (N=3) &
SS (N=4) @ LSG TiI# > /37 LULTORBNRD H=23, HC (N=5) @ LSG Tix CCR8 D%
BT bz o 7=, IgG4-RD (N=1) & SS (N=1) ® LSG TiL. & Hi12%% o T Hiflg (CD3 f5it) |
B il (CD20 i) . —H o E ML (CD138 Bift) % CCR8 & %8l L T\ iz,

LI EDfER S 1gG4-RD OFFERFTC~ 7 v 77— Bhikiii, B A, B A %4 L 7= CCL18
X, ZOZEETHS CCR8 Z3Hl4 5 T M, Biia, WEMILORERFT~Dr XX A, i
{b##E % L C, [gG4-RD OIRIEAUZFH 57 5 Al etk mig X7z, CCR8 ¥ HliL, IgG4-RD & SS
TH%TH Y, IgG4-RD I2F81F %5 CCL18-CCR8 o 7' F /L djTiiE, CCL18 MIEEIMMIZ L » THE S
NTWnWs EEZ 57z, CCL1I8-CCRS v 7 /Wix IgG4-RD OFHIRHEIEN DIl 055 B2 b1
77

(4) Analysis for differentially expressed genes and novel therapeutic target molecules in IgG4-related
disease (Takayuki Sumida)

We compared the gene expression in labial salivary glands (LSGs) of IgG4-related disease (IgG4-
RD) with that of Sjégren’s syndrome (SS) as a disease control, using DNA microarray analysis. We
clarified that the genes expression pattern were quite different between IgG4-RD and SS by principal
component analysis (PCA). We identified chemokine (C-C motif) ligand 18 (CCL18), which is reported
to induce chemotaxis of various T cells, B cells, and immature DCs, as well as collagen production
from fibroblasts, among up-regulated differentially expressed genes (DEGs) in IgG4-RD than in SS,
and confirmed significantly higher expression of CCLL.18 by quantitative PCR. Moreover, we compared
the protein expressions and expressing cells of CCL18 and CCRS8, which is a receptor for CCL18, in
LSGs between IgG4-RD (N=3), SS (N=4), and controls (N=5) by immunofluorescence (IF) staining.
Proteins of CCL18 were highly expressed in LSGs of IgG4-RD, whereas not in those of SS and controls.
CCL18 was similarly produced by macrophages, dendritic cells (DCs), B cells, and plasmacytes in
LSGs of IgG4-RD. CCL18 positive cells among macrophages, DCs, B cells, and plasmacytes were
comparable (10.3+0.3, 21.0+9.1, 22.2+5.7, and 14.8+6.8 cells/0.04 mm?2, respectively, P=0.118) in LSGs
of IgG4-RD (N=3). Importantly, the numbers of CCL18 producing macrophages, DCs, B cells, and
plasmacytes in LSGs of IgG4-RD were significantly higher than in those of controls (each P<0.05).
Moreover, the numbers of CCL18 positive macrophages, DCs, and plasmacytes in LSGs of 1gG4-RD
were significantly higher than in those of SS (each P<0.05). CCRS protein expression was detected in
LSGs of both IgG4-RD (N=3) and SS (N=4), whereas not in controls (N=5). Double IF staining (CD3
or CD20 or CD138/CCR8) revealed that many T, B cells, and some plasmacytes expressed CCR8 in
LSGs of IgG4-RD as well as SS.

These findings suggested that CCL18 produced by macrophages, DCs, B cells, and plasmacytes
might contribute to the pathogenesis of IgG4-RD via chemotaxis of T cells, B cells, and plasmacytes
expressing its receptor CCR8 to involved organs, along with inducing of fibrosis. Up-regulation of
CCL18-CCRS8 axis in IgG4-RD seemed to be based on higher expression of CCL18, because the
expressions of CCR8 were comparable between IgG4-RD and SS. Thus CCL18-CCRS8 axis might be a
promising novel therapeutic target molecule for IgG4-RD.
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(5) Microbiome f##HTIZ & % H CABEHBERAIP)FH ~— 1 — 0K (T #)

AT D & . ATP10 5] (A7 m A NIRIEHT 7 4 - TR 3 4) I[TINZ., 1BYERER

(3 ) - e (5 f31]) ZfEMrstge & U CEMLD 5D DNA fhit + 16s rRNA Bis T Z1EN & L2V
TNEA L PCR ZFEM L, FrEPRIEEN AN Z & AR L TIRIER S — 7 = 2 K DM
WRAT A FEffe UTe, JEEIMED @ FARIME 97T% A Eo) BlFIT — 2% 1 DO T N—TDJ T A% L
LCE LD, Kb HBBEDOSWES] %213 OTU (OTU; Operation Taxonomic Unit; #/ER/35E
AL BB E L, 2 ORFEYE HNTT — X _X— AT D MFEMERB 2TV, B oEEHETE L
726

AIP % &) 1= AR Iz BV T, JER Z L @ variation (X4 5115 S ODOENMIEEIZIT—E
DFENHZ B D ATREMEN R X7z (K Tl AIP (Zkb~X Parabacteroides JB723% < Mt « 18
2 T? Faecalibacterium J&. Fusobacterium & D), AIP [ZOWTILZ AT v A RiGHERI% CH
w2 (AIP 27 m A NaiE#% O Bacteroides BN 3% 1 . 1BIRITSE O BEPNSN 3 i nE Dol
NEOERE LTHEESND, BUEFEREFE TAHALNOIMEFED T 17 7 A4 /UL AIP & K& < B
HIEMDRH Y, SBRIEFIZEM L CTERLMBHDBLETHL B2 T,

(5) Identification of novel AIP biomarker by microbiome analysis (Tooru Shimosegawa)

We performed collection of stool samples from 10 AIP patients (before steroid therapy; 7 cases,
after steroid therapy; 3 cases), 3 chronic pancreatitis patients and 5 pancreatic cancer patients. We
confirmed specific amplification of 16s rRNA gene amplification by real-time PCR using DNA samples
from patients’ stool. Microbiome analysis was carried out using next-generation sequence, by
clustering similar (97% or more) sequence data as OTU; Operation Taxonomic Unit. Microbiome
profile in each patient was determined by database analysis using this OUT.

Each patient group including AIP showed certain difference in microbiome profile, with some
Iinterpatient variation. For example, Parabacteroides was more frequently seen in pancreatic
cancer patients compared with AIP. Patients with chronic pancreatitis frequently had
Faecalibacterium and Fusobacterium. Steroid therapy for AIP patients increased Bacteroides.

These variations need further validation and confirmation by recruiting additional patients.

(6)1gG4 BEEE B DI R BEE S F DOMEFREEIENT  (FAERE])
DIgG4 BHERE DT TR E HW 2 DNA ~A 7 a7 L A2 L 5 Mg fENT

IgG4-RD 1Zk1F 5 EEMERIMFEIE. 1gG4 FEAICIIT 5 Th Mifa<> B Mifa7s & OESRE DR 525 2
FCOHEH SN TV Tl IgG4-RD OFRIE & H RGN E & OBIEIZ OV T HRELAEE > TV o,
Z ZTAMFETIE, DNA ~A 7 87 LA IZ K DMEREE I 21TV, FRIC B RS Z B4 % 58 81
EENEGE IOV TREEIT -7,

IgG4-DS 4 6 i, MBS PRk (CS) B 34, i+ 3 o Figfika VT DNA v+ 7 1
T LA R D RBEE G ORI L OBEREMRIT 21T o 72, 72, it L7l oo Fl2 oV, 1gG4-
RD 84 18 fil, v =—7 L JEGREE 11 fl, CS B 4 . B X OMEEH 10 BIOMERIRZ FAWT
validation #1T> 7=,

IgG4-DS & CS OMTIE 1720 ORBEEEE 235 v, Fk 48T (principal component
analysis) TlE, 3 BEE CTOBIETREL Y — X M2 > TWe, BEEEMENT TlE. IgG4-DS 1%
T/B MITEMEAL, REISEB LT X XU A2 EICET 2 BB FREOBBNTLE L Tz, 51,
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IgG4-DS IZBWTHE BB LA EZRBOTELE O ML 11 (212 MARCO BNY X N7 v 7 Eiiz,
MARCO (v 7 v 77—Vl Rm LICEBLL T, LPS X/ ki 278k L CEREH %
T 7= DICHRGEICBEE T 5 L OWMERH D Z LD, bivbiud IgG4-RD OFH H SR G BE Sy 1
i LCIERTAZEE LT,

% Z T validation Z17-7- & 24, MARCO @ mRNA JEEMEE & LBk U CTHEIZ U LTz,
F 7o, ISR Y Tl 1gG4-RD OMERIRIZ O U o IR E PRV 2RO TR, &5
\Z EYLATIE MARCO & CD163 (M2 ~7 17 7 —YO~—7—) EHEHITRORBIEMFIE - LT
77

PHONDOZNETOMIEIZLD, M2~ 27 877 —131L-33 X° CCL18 ZEA L, IgG4-DS DOJpfE
I EE R ZR 2R L T0D ERE LTS, SRIORREZEE 2% &, MARCO %I L CTiEME(L
L7=M2~7 77—V 1gGa-DS OFIEICEAG L TWDH I ERBLBND,

@IgGﬁa‘éﬁ ELPR '%@Jfﬁ TERRIZ 31T 2% H IR O BEBEREAT

ARFFECTIX, BARGIZICMAERFRRE o —ThH 5 Toll =& MA (TLR) IZHEE L, IgG4-RD (28
7% TLR 7 7 X U — O3B E RIS OV TRRE 21T > 72,

IgG4-RD 6 5, MEAE 3 #i], fEFHE 3 HIOTH FIRZIBWTDNA v A 7 17 LA 2470, BRI
B OW TR 21T > 720 SHIC.TLR 7 7 2 ) — O CRIJTHE Z RO 2 H DIV T,
real-time PCR 753 K O M L Y 0B CNY T— g U B {THo T2, w&IZ, TLR h 7 AV =
=v 7 (Tg) ~vUAZMER L TR ORI R X OUiE IgGl (B F o 1gG4 12/Y) fEIZ DV TH
BEITo T,

DNA?%ﬁH?V%%iUNU?*VaVﬂiIgMRD@TMW®ﬁﬁ%@%ﬁﬁ@ R, M2
~ /a7y — L RENITE Lz, &IEOHRETIE, TLRT 72 =A T~/ n 77—V %2HET5 &,
Th2 IEMELIRF TH 5 IL-33 BEA SN DL Z ERHESNTWL 2 06, TLR 77 I U —& 11-33 &
DOBHIZ OV TR 2T 72 & 2 A, TLRT A 11L-33 & EOFBEZ§RO-, £ZC, &k (hu) TLR7
Tg ~ U 2 Z AR U CRIMAlG O AR~ v 2 L Higd@if L7z & 24, huTLR7Tg v 7 A D% IgG4-RD O
AR Cdo D5 TR & I C U o 7 SERIZH & e b O TTHE 2 38D 72, S 512, TLR7T 7 = =% (R848)
THl% L7 huTLR7 Tg ~ v AU IgG1 AN FIBLAT & e ~~A BT L7,

INBHDOFERNS, TLRT IZL 2HEAHRERDFTO M2 ~ 7 17 7 — U &EH L LT IL-33 OFELE%E
RESHELH Z & T, IgG4-RD (IZFF#AI7e Th2 EBALRREZ A L TS Z LR S Lz, £z,
huTLR7 Tg ~ 7 A LRI D [gG4-RD ET /L~ U A2/ 0 155 AIREMEDVRIE STz,

(6)Exhaustive analysis of disease-associated genes of IgG4-related disease (Seiji Nakamura)
(ODNA microarray analysis of submandibular glands in IgG4-related disease

IgG4-related disease (IgG4-RD) is a novel systemic disease entity characterized by elevated serum
IgG4 and tissue infiltration of IgG4-positive plasma cells accompanied by severe fibrosis. Although
recent studies demonstrated that innate immune cells including monocytes and macrophages might
promote local fibrosis and IgG4 production, the pathological mechanism remains unclear. In this study,
we sought to identify the disease-associated genes, especially innate immune molecules.

Gene expression was analyzed by DNA microarray in submandibular glands (SMGs) from patients
with IgG4-RD (n=6), chronic sialoadenitis (CS) (n=3), and controls (n=3). Differentially expressed
genes (DEGs) were validated by real-time polymerase chain reaction (PCR) and
immunohistochemical staining in IgG4-RD (n=18), CS (n=4), Sjgren syndrome (n=11), and controls
(n=10). 14



Gene expression patterns in the 3 groups were quite different from each other by the pveclust method
and principal components analysis. In IgG4-RD, 1028 upregulated genes and 692 downregulated
genes were identified as DEGs (P<0.05). Gene Ontology (GO) term analysis indicated that the
upregulated DEGs in IgG4-RD encoded proteins involved in T/B cell activation and chemotaxis. PCR
validated significantly higher expression of macrophage receptor with collagenous structure
(MARCO), a pattern-recognition receptor, in IgG4-RD compared with the other groups (P<0.01).
Immunohistochemical analysis confirmed that the expression pattern of MARCO was similar to that
of the M2 macrophage marker CD163.

MARCO was identified as a disease-associated molecule in IgG4-RD by DNA microarray. Moreover,
M2 macrophages might contribute to the initiation of IgG4-RD via MARCO.

(®@Possible involvement of innate immunity in the pathogenesis of IgG4-RD

Next, we thus examined the expression of TLRs in SGs from patients with IgG4-DS. Gene

expression was analyzed by DNA microarray in submandibular glands (SMGs) from patients with
IgG4-DS (n=6), chronic sialoadenitis (CS) (n=3), and controls (n=3). TLR family (TLR1-10) was
validated by real-time PCR and immunohistochemical staining in SGs from patient with 1gG4-DS
(n=15), Sjégren’s syndrome (SS) (n=15), CS (n=9), and controls (n=9). Finally, we assessed the
phenotype (Iymphocytic infiltration, fibrosis, and weight of the affected organs) of human TLR7
(huTLR7)-transgenic C57BL/6 mice, compared with that of wild-type mice.

In IgG4-DS, 5 genes of TLR family (TLR4, TLR7-10) were overexpressed by DNA microarray
analysis. PCR validated significantly higher expression of TLR7 in IgG4-DS compared with that in
the other groups. Immunohistochemical analysis confirmed that the expression pattern of TLR7 was
similar to that of the M2 macrophage marker CD163. Recent studies demonstrated that TLR7 agonist
stimulates macropages to produce IL-33, which is identified as a cytokine that activates Th2 immune
responses. Therefore, we focused on the relationship between TLR7 and IL-33 in IgG4-DS. The results
showed that the mRNA expression of TLR7 was positively correlated with that of IL-33 in only IgG4-
DS. In huTLR7-transgenic mice, the number of infiltrating lymphocytes and fibrosis score in the
SMGs and pancreas were significantly higher than those in wild-type mice.

Our current data suggest that TLR7-expressing M2 macrophages might promote the local
inflammation in IgG4-DS.

(DIgG4 BEZEBICRT 2 U 8k 7y b LIREBER L OBEICET 2558 (AP RER)

IgG4 BIEYE B ORAEMAR CIE, T Mifdds KO B MO I K 2 Fl 72 IgG4 A, &Y Tk
DFARZTEIZPE D BRHELIC X 2 IR EZ R E T2, HRERR Yy T =R ED X5 ITHiBICH
T DNEIRHATH S, [gGARD (ZI51F 2 5y 8H OfFIIE, Fr BB 7208 ESFE LW AR BTt
T HERFE ORIEEX B E LIoHIRRICEIRCX 5, AWFZECid, T Mild, Bilat 7y hoNT
VAR N LT 1gGa FEAEMIEA~O b DRI ZFHE T MR AR5 2 L2 B E L TUL T O
a1 o712, 1gG 4 BhER B A (IgG4-RD; 16 £4) 3 KON R - iz~ v F L7-fdts A (HD; 26 44).
JFERMY = — 7 L UIEEREARE (pSS; 4 4) X v RMyIL#£:F L. NIH/FOCIS IZ X %5 Human
Immunology Project IZ#5<, 8 # 7 —7m—H% A b A U — 2 Ehii L7z (REMPLE B AR
), IgG4-RD O FEEITFIL, FEFHE 60 i, MR 1.6 45, FifiE IgG4 693 mg/dl, CRP 0.7mg/dl,
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TG 1gG4 725 B L, Ml B, RIEEL, MEEIR 7 & OIBERRAEPFE L, WAL O Ak $ o
IgG4 O EH 2GR LTz, TORE, @5 A, IgG4-RD, SjS BH KR IML TO & #Ag~L —T Hijg

(Th1, Th2, Th17) O% 7% v FEIGIEEN 2D > 708, IgG4-RD BEH R T, CD3+CD4+CCR7-
CD45RA+= 7 = 7 # —T i, CD3+CD4+CXCR5+ICOS+ Tth #ifi (At~ =T i), B L
CD19+CD27+CD20-CD38+Hi iR pEAME I E LM OB SN B BEIZE M- Tz, 7 = /) 4 A 7R+
HAEMR L& Z A, Plasmablast & Tth N7 7 A X —Zak L, EBEIC T M@y 7+y hod T
Plasmablast & Tfh (ZIEOMEEZFRD 7=, WEKG & OR#E A2 B4 5 &, M IgG 7% Plasmablast <°
Tth SFEBI L. ftho T M7 b EOREIIR bR d -7, F7= Plasmablast (X1fiF IgG4 & b
FHBAME A 2~ L, Naive T 23 MiE IgG4 & WiHBI 2GR D72, F 7z, BIMER % 5 fEH] T Ik
Plasmablast <° Tfh 2381 L T\ /=, X512, EEORIMEEIZE T 5 Tth (CD4+Bcl6+) DiRHEAH &
e KM O Tth OHEZITHMEICIE T 5 Tth ORNEORRE A2 KM LT\ 2, £72, JBIRRI% T
DORBITTIE, AT oA R EOEENM AL D, IgG4 D2z < Th17, Tfh, Plasmablast O
DPRRD BNz, LLEX Y, IgG4-RD BERMIMLTIE. BfOSICE D D Th i & GUikpE LR
BB IIAR A ARBE L7 28 IS L, SR JRET T, Tfh ML RIE 23 KRy L oF A & FHBI L TRt &
Au, Tth A -TEE 2Rl O Ml 23 IgG4-RD OF /- 72 IGHRIIE ~D 7223 5 2 L A ifF S iz,

(7) The relevance of phenotype of peripheral lymphocytes to the pathological processes in patients
with IgG4-related diseases (Yoshiya Tanaka)

IgG4-related disease (IgG4-RD) is characterized by hyper-1gG4, marked infiltration of 1gG4-positive plasma
cells into swollen or hypertrophic organs, and fibrosis. Although sensitive to glucocorticoid treatment, the
disease has been reported to relapse in nearly half the cases. However, the importance of immunocompetent
cells in the immune network and their relationships among themselves are unknown in patients with 1gG4-RD.
It is important to elucidate the pathology of this disease and to develop novel treatment strategies for its specific
pathological features. The objective of the study has been to assess the role of an abnormal immune network in
the pathology of IgG4-RD. Sixteen patients diagnosed with IgG4-RD at our institution were selected. Peripheral
immunocompetent cells were immunophenotyped by multicolor flow cytometry to assess the association
between clinical manifestation and pathological findings. Baseline characteristics of patients with 1gG4-RD
were; age 60 years old, symptom duration 19 months, serum IgG 2735 mg/dl, 1gG4 694 mg/dl, CRP 0.7 mg/dl.
Compared to healthy controls, IlgG4-RD patients showed comparable proportions of Thl and Th17 cells, but
higher proportions of Treg and follicular helper T (Tth) cells. Further, the proportions of class-switched memory
B cells and plasmablasts were higher in patients. Among all phenotypes, in particular, the plasmablast proportion
increased from 4.2% (controls) to 16.5% (patients). The serum IgG levels were found to be correlated with the
proportions of plasmablasts and Tfh cells, but not with those of other T cell subsets. In patients with
extraglandular symptoms, only plasmablasts, Tfh cells, and memory Treg cells were increased. Histopathologic
examination revealed a marked Tfh (CD4+ Bcl6+) cell infiltration; the increase of Tth cells in the peripheral
blood thus reflected the degree of Tfh cell infiltration into the tissue. Although steroid therapy reduced
plasmablast and Tth cell proportions, the memory Treg cell proportion remained unchanged. Taken together,
results of this study revealed that Tfh cells induced the differentiation of B cells into 1gG- or 1gG4-producing
plasmablasts in patients 1gG4-RD, which reflected the progression of organ damage. Our results also suggested
that controlling the Tth cell-plasmablast axis could be a novel therapeutic strategy for treating 1gG4-RD.
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(8)1gG4 BHER B OIREZLRIAENT (ERRRRRE)

IRFEIIZ U T LI LIEZ 3 1G4 I/ A £ 5 MALT U o NEARER S D, L LR 5,
Z s IgG4 BRI & BEE N B 2 0 ST S TR » 72, 2 2 CLIRFER O 1gG4 B B (1gG4-
RD). IgG4 Btz £ 5 MALT U >3 (IgG4+ MALT) 3 & O 1gG4 B PEAmIE i o 72y MALT
U oNE (IgG4- MALT) @ 3 BETIRAEERDY A b A > mRNA OE BN 21T -7, T OREFR. 1gG4-
RD & IgG4+ MALT (FMFHFRINCHEI U A DAV ORBANE — 2 R LT =oizxt LT, 1gGa-
MALT & (3B 50T 22> Tz, L7223 » T IgGa+ MALT 13 IgG4-RD Z 35502 U L/ @R FEIE L T
WD AIREMEDS R ST,

O DO E LT, 1gG4 BIEEE & TREMIA X v v 2L~ 9 & OB FRIEERNIC TgA fhy% e
EREHATHLZ EEHLI LT,

(8) Pathological analysis of IgG4-related disease (Sato Yasuharu)

We previously suggested a relationship between ocular immunoglobulin (Ig)G4-related disease
(IgG4-RD) and marginal zone lymphomas (MZLs). However, the cytokine background associated with
these disorders and whether it differs between ocular adnexal MZLs with (IgG4-associated MZL) and
without (IgG4-negative MZL) numerous IgG4+ plasma cells are unknown. In this study, we identified
the mRNA expression pattern of Th2 and regulatory T-cell (Treg) cytokines in IgG4-RD and in IgG4-
associated MZL and IgG4-negative MZL using real-time polymerase chain reaction analysis. Ocular
IgG4-RD and IgG4-associated MZL exhibited significantly higher expression ratios of interleukin
(IL)-4/B-actin, IL-10/B-actin, IL-13/B-actin, transforming growth factor (TGF) B1/8-actin, and
FOXP3/B-actin than did IgG4-negative MZL (p < 0.05). This finding further supports our prior
observations that a significant subset of ocular MZLs arises in the setting of IgG4-RD. Furthermore,
the presence of a different inflammatory background in IgG4-negative MZLs suggests that IgG4-
associated MZLs mayhave a different pathogenesis.

As another research result, we found that anti-IgA immunostaining can be used for distinguishing

between IgG4-RD and plasma-cell type Castleman disease.

(9)1gG4 BEIRE B ORRFEAEICEET 5% (% 1)

IgG4 BAMERRIE R & IRMBER IS4 L MALT U > SR AR 2 F O CREZERISIR R O f
Ha2RAT L 2 A 5B TR DNA 23FE Sz, 1gG4 BHEREE B T 22 il 5 425 HHV-
6. 8 %l HHV-7, 7 #i2>5 EBV, 1 #12>5 16rRNA 23HH &4, 22 #il9 6 #i¢ HHV-6 & HHV-7,
HHV-6 & EBV, HHV & EBV 2RI ICHRE Sz, 3 2O U A VARRBICHRE Sz — A L F(E
L7z, —74 . MALT VU > 3ETiE 15 6t 2 61 HHV-6 25 H SO R Th - 72, KRS MEZER) S
it &Sz DNA 22513, IgG4 BHERZE R, MALT U o SEOWFRL S 7 A L A3 ShienoT-,
2D OFFRIFEHAEY) DNA OFRERFTIZE T 1FEIX, [gG4 BIEARZE ES° MALT U > JEORAEIZ B 1)
2 1BYER) 22 J9E O B -0 AR 1 OIEMEALIZBI G- L TV B ATBEME DS & 5,

Tua—H A b A M) =X DERMBEINT L7z 8 2 A, 1gG4 BIEREAIZRIT 5 CD23 D3EHIT
37.8+16.8%, CD25 MDIEHLIL 7.3+2.5%. IR MALT U > SEIZH T 5 CD23 D3 HLIL 8.248.3%, CD25
DIEHIT 34.6+20.8% T -7=, CD23/CD25 DEN 1 AT ThH-o7- IgGa BIEREBIL 1 Flodx,
CD23/CD25 OfEA 1 LLETH -7 MALT U >N fIX 2 FIOHRTH -7, ZHHORBIZEITSH CD23
& CD25 ORBUI LM LT THMER L7, 72 —H A A U —|2X - TCD23 & CD25 ORsHL=

17



EREETHZ Lix, IgG4 B R & MALT V > R EOERNZH A7 vREtEN & 5,

I — 7 = Y — 2 HI T 1gG4 BRI B O HR A 5 9,589 MR T, RIiFi 5 9,617 B
TOERERMN Uz, FRELEFZAH L LT 10 47 10 41T TRIO binding protein (TRIOBP), Inverted
formin 2(INF2), Lysine(K)-specific demethylase 6B (KDM6B)!Z . 8 5] C Teashirt zinc finger 1(TSHZ1)

WCBRENALNTZ, T OB FEREMIT L TV Z EIIRIEOZWNCK T 531 4~ — 0 —8
HUBHIELZ S L TS B CEET — & L o[t ni & 5,

(9) Etiopathogenetic study of IgG4-related ophthalmic disease (Hiroshi Goto)

We performed comprehensive analysis to detect microorganism DNA from patients with
lymphoproliferative diseases including IgG4 related ophthalmic disease (IgG4-ROD) and MALT
lymphoma in ocular adnexa. Among cases of MALT lymphoma, human herpes virus (HHV)-6, HHV-
7, chlamydia, Epstein-Barr virus (EBV) and bacterial 16S ribosomal DNA were detected. In cases of
IgG4-ROD, similar pathogens were detected but in a larger number of patients. Chronic inflammatory
stimulation or activation of oncogenes from these infectious agents might be involved in the
pathogenesis of lymphoproliferative disease of the ocular adnexa.

To evaluate novel immunophenotypic profiles of patients with orbital lymphoproliferative diseases,
flow cytometric analysis were conducted. Expression of CD25 and CD19 was higher in patients with
orbital MALT lymphoma compared to patients with IgG4-ROD. In contrast, expression of CD3, CD4,
and CD23 was higher in patients with orbital IgG4-ROD compared to those with MALT lymphoma.
The presence of CD23 and CD25 in the specimens was confirmed by immunohistochemistry. The
present study clarified the novel immunophenotypic features of MALT lymphoma and IgG4-ROD.
Especially, CD23 and CD25 have shown a disease specific expression pattern.

By using next-generation sequencer (NGS), 9,589 genes from biopsy sample of IgG4-ROD and 9,617
genes from peripheral blood of patients with IgG4-ROD were detected. Alterations in TRIO binding
protein (TRIOBP), inverted form in 2 (INF2) and Lysine(K)-specific demethylase 6B (KDM6B) were
found in all samples, while irregularity in Teashirt zinc finger 1 (TSHZ1) was observed. Identification
novel genetic alterations using NGS in patients with IgG4-ROD may contribute to discover novel

biomarkers and to establish appropriate treatment in the future.

(10) IgG4 BIERBOTRE T & Sl (Migfn—)

H26 R (1) #H@EME T LA 2 50 Breg #if (CD19+CD24hishCD38hish Breg, CD19+
CD24hiehCD27high Breg) & IL-10 23Z-CriMHC B G52 2 L 260235 L L bz, QAR R
ERAMTM2 v/ rn 77— TLR O720> TR TLR-7 ZBINIIE, FRICEG 35 Z & 28 50

(2 U7z, I 72 HUIBRIER I Mk 19 Bl o BlEREE (LPSP9 i, 77 /L = —/L PSR 10 #1) % vy, TLR
1706 11 BtEfII & CD68, CD163, CD123, CD20 Bt DU CHe e Bl e ta 2 AV TRt
L7-fER, 188 Eﬁffﬂ”*f X, TLR7 BEfifRlL, ~27 e 77y —UHRc M2~/ 7 7 —UNEE
IZZ <O B, HIEAERICEL B o T2 AIREMED VR S 4172,

H27-28 FEFE 1T 18 AIP 1281 5 ARGE R E N LI REROB G IZ W TR LT-, T72b b,

18 ATP DOFEHEMEIZ I T | AR EEER DR D A7 I & il AF E FEER D FE B4~ 5 TLR 12DV THE /g L
FIEERHOCTHRE Lz, TSR, 18 AIP OFSGRR IRV, 13 #iH 10 #l Tl [ Tl o
IR W IR DOIZ RS DTz, BBV TR RER ORI AR S b - BE OHIHImIZ B
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DA IERZ TLR1-9 U v R+ 2 & MRk CRENRD bz TLR4 b L < 1% TLR2 ORIIKIC
STHEMLENTZ, SHICEmMCTRENG L 1 AIP B (h=40) DKM iM% H T TLR | :iﬁ‘
B ER D RSOV TR LTz, 6HBEEE LTT LA X —HE B RS (RS B 0=10). 7 k™ —M
B R (=10)), fH AORMIM@=27) %M L7, ZnZhoRFEmA TLR1-9 £nEnD Y T KT
FI L, 7a—H% A b A MY —Z WO THHEEREROTEHALIC OWTHENT L 7o, £ OfEE., BE R+ o
IFHREERIC DWW CiE, TLR4 HFIZIWC 1 B ATP BFHE(9.875+1.148), 7 b B — MR JE R BERE
(11.76+1.899) Tl&, fH AEE(5.05+0.730)Z L~ E 72 22(p<0.05) 2338 H ALz 23, o> TLR HIFE Tl
BERETIRDONRhoTz, BLEX Y IEMHEL LRI X v PRI VW T M2 ~7/ 77—
DEFHETHZ L, 1A ATP O Th2 G FOG BHELICTRS B 5- L TW D A[EEMEDRN B D L & 2 bl

(10) Immune-regulation and prognostic factors of IgG4-related disease (Kazuichi Okada)

Basophils activated via TLR signaling may contribute to the pathophysiology of type 1 autoimmune pancreatitis.
The pathophysiology of type 1 autoimmune pancreatitis (AlIP) is still unclear. Recently, it has been reported that
basophils regulate M2 macrophages. In 2014, we reported that M2 macrophages expressing TLRs, especially TLR7
might play an important role in type 1 AIP. In 2015 and 2016, we investigated basophils and TLR expression on
basophils in the pancreatic tissue from patients with type 1 AIP (n=13). In immunohistochemical study, basophils
were detected in the pancreatic tissue from type 1 AIP patients in ten of 13 cases. We recruited peripheral blood from
40 patients with type 1 AIP, 10 patients with bronchial asthma, 10 patients with atopic dermatitis and 27 healthy
subjects, and analyzed basophils activated with TLR1 through TLR9 stimulation. We compared TLR expression on
basophils between samples from the tissue and blood (n=5). In flow cytometric analysis, the ratio of activated
basophils which were stimulated with TLR4 stimulation in type 1 AIP (9.875% + 1.148) and atopic dermatitis
(11.768% = 1.899) were significantly higher than in healthy subjects (5.051% =+ 0.730) (p<0.05). Levels of activated
basophils which were stimulated with TLR2 stimulation were clearly increased in seven cases of type 1 AIP.
Furthermore, TLR2 and/or TLR4 which was expressed on infiltrated basophils in the pancreas, could activate
basophils in the peripheral blood. These findings suggested that the basophils activated via TLR signaling may
play an important role in the pathophysiology of type 1 AIP.

(11) IgG4 BERBORIEIC R D 2 B RGBS L IBNME R O (EEER)

[MgG4 BIHERBORIEICE D HRGERS] 1ITOWT, w7 A HOGMEEKRET L E e b IgG4
BEHEE B O 7 L% W T, i 2 D 7-, MRL/Mpd ~ 7 A2 poly I:C) & 25 #5452 Licky,
H OO R 2555 LT, AT T /WIS ERBWC, RIS T E MR AR SRR A iR (plasmacytoid dendritic cells,
pDCe) L < M2 2 L 2R L7z, 120G8 HifkiZ LD pDCs DEREL~ 7 2 [ LA MERER DR
SiE & FHICHE L7, B e EEERET v~ 7 AD[ENE L Y 778 L7- pDCs % IFN-alpha & O 1L-33
ZRECEAL, TR IFN B OEFICLY . B ORRMERORIEFFHEICIH Shiz, £72, IL-33
PR OBAEFIC LY | B CoREPERER O RIE X OB L2 IH S 7z, DLEORERN S, ~ U 2 B 2@t
R DFIEIZ pDCs DIEME(L & pDCs DAY % IFN-alpha &Y TL-33 23R el % i3~ 2 L 3H
BT o T2, WIZ, pDCs DIEMAL A 1 = X AZHOWT, BGNHIE O ZA L & el [T 2 D 7=, Bt
ARG X D IGNEREE DB LI L v . TpDCs OIEMALOIHI & B CAEMEREER OFIEDIH] | 2381
LI NI, NHIE# DT CIE B CAae MEER AR M N DM A FE Sz, Eito~ U 2
G EVERE 5 L C DR RS  BEIZ 3513 5 pDCs OTEMAL & 8] X i\ T2 = % IFN-alpha & O IL-
33 DEAN H CASENERER DIIE IR 2B 2 Rl 32 LAV LT,
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b b 1gG4 BIEZR B ORI Z W - REH T IgG4 BIEE B EE OKRR > IFN-alpha #1318
ERBE S D VITEETE AN L LT, ZEHICEMB TH o7z, 612, IgG4 BREE BAE ORI L 0 JyHk
L7 pDCs I3 B Hifiadn & 0 IgG4 PEAZRHE L, ZDORFRIT T A IFN BEE OIS LIZIFE L T\, &
72 . IFN-alpha & O IL-33 % P£/E4 % pDCs 73 IgG4 BE# A [ Ot ss BB ORI RIE S -,
LLEDOHFEFENG | 1gG4 BRI B CaE MR OFJEIZ pDCs D AT % IFN-alpha & OY IL-33 A3EHY
et E Rl Z E N BT o T,

(11) Elucidation of innate immunity and intestinal microbiota associated with IgG4-related disease
(Tomohiro Watanabe)

We tried to elucidate innate immune responses accounting for the development of IgG4-related
autoimmune pancreatitis (AIP) by using samples obtained from patients with IgG4-related AIP and
murine experimental AIP. Massive accumulation of plasmacytoid dendritic cells (pDCs) into the
pancreas was seen in murine experimental AIP in which MRL/Mpd mice were treated with repeated
injections with poly (I:C). pDCs isolated from the MRL/Mpd mice treated with poly (I:C) produced a
large amount of IFN-alpha and IL-33. The depletion of pDCs by 120G8 Ab efficiently prevented the
development of ATP. Moreover, the blockade of type I IFN or IL.-33 signaling pathways inhibited the
development of AIP. Thus, chronic fibroinflammatory responses in murine AIP depend upon the
activation of pDCs producing both IFN-alpha and IL-33. Bowel sterilization also prevented the
development of murine AIP, which effects were accompanied by a reduction of pancreatic
accumulation of pDCs. Fecal microbiota analysis by 16Sr RNA sequences identified candidate bacteria
involved in the development of murine AIP.

Serum levels of IFN-alpha was significantly higher in patients with IgG4-related AIP than those
with chronic pancreatitis or healthy controls. pDCs isolated from patients with IgG4-related AIP
enhanced IgG4 production by B cells in a type I IFN-dependent manner. Immunofluorescence analysis
revealed pancreatic localization of pDCs producing IFN-alpha and IL-33 in the pancreas of patients
with IgG4-related AIP. Taken together, these human and animal studies strongly suggest that pDCs
producing both IFN-alpha and IL-33 play a pivotal role in the development of IgG4-related AIP.

(12) 1gG4 BER B OIREMATIIE (BHER L 0BE) (RE#H=. THEH)

IgG4 B B & MRS O BIEIZ SOV TR B PRI a2 1T o 72, 1gG4 BRE R AU EMEE S 3
B UTER 2 sk LRI TR L T& 7z, HBREIZH0 & Lz 2V E TIOHER L7 AEF O Ti,
IgG4 BIERBRE ICB T 2 EMEEAIO Y 2713, AL L0 bEWEEICH 7=, Fz. TD8E
fE S HHE, e, KR & L2l bizo Tz, S 612, 2D OEMEEET [gG4 BhEE R OZH
DH—ELUNICER SN TWAHEB N H 7=, 2D ORI F T, 1gG4 BIEE B O — A
paraneoplastic syndrome & U CHIEL TWDA[REMEZ RIBTHH D EE X BT,

—J7, 1gG4 BB O B Chiiids L OHE RO REL B L7oat 2 T 7z, 1gG4 BEEE A

(B CmEtEpER) BEOME LY IgG 2 U AER~ T A~EE LI E 24, v U ZDERIZ D FH
JRANHFEIND Z el s, BE 1gG BEEEORK & 725 A Ok % 5 A TV D ATReME DRI
ENtz, ZOX)RBEREOREEIX, IgG OV 77 7 2 (1gG1,IgG2,1gG3,1gG4) DT IgGl B LW
IgG4 ICOABIEE SN, I HIZ, BE 1gG BEAT D~ U AES T B % 0% R 1ES° Western blot
EIZE W A7 YV —=27"1, Mass Spectrometry Z W CRIET D Z L1k V., IgG4 BEEBOH P
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JROPRZEEAT -T2, TORER, 1gG4 BER B EBE O IgG ([CHRMICHEST 5 B OhUF M TR X %
A& L7z,

WIZ, PR X 23 1G4 BIhEREBORKZ 2T HCHUR TH L0 E 9 EMGET 2729012, 1gG4 BER
BOBEMIFEIZH T 290 X HEHUKROFEIZOWTOZHDIERZ AW THRE L7z, £7. b MLET
O X BHEHEZBHT 5272912, B b recombinant A X Z AV /= ELISA &4t L=, Zhva

. IgG4 B R (B OB MERER) JEFI 51 ], B L O FEOREE - | O mEMRE - /@By A x 5t
2y b= 102 B OV TRET 21T 70, £ORR, FLX B odikiE= > b r—ifig 102 #id 1
BIDIZIBNTHIETH > 7o I3t L, IgG4 BB MyF Tk 51 #iH 26 1] (51%) (2B WML =
L7z, EDIT, TR X 2~ T ANHET 5 2 L2k 0, IgG4 BIEAR AR (B CAaErEig) WENHH S
NAEME I MIZTONTORETEIT>7-, B b recombinant £ X~V A~E LTZ & 2 A, F R
O TR DAIREDTH T S 17z, BERZRIR, BEWE OZMG. SMEL. U o Bk - TR EMIREZ: &
H O R DRI A BT 2 b DO Th o7,

B%IZ, BT X B CHURD GRS & BRI O R G 4 bt L, 1gG4 BhEREICKIT 5460 X A it
ROERRATEFRIZ OV T, RPN & OBE L FOITRE 21T - 7o, §1 X B CHUR M A
PERESER] 26 B & F2tED 25 BN DWW THEIRET 21T o 72 & 2 A, GPEFICIIEDR OV E AMEICRSE S
NBEINE L EBEMEEEST LV X —FEEBO ANV MEHR 238072,

INHORERIZE Y, Bx BEELZH E#Jﬁif%’fﬁx 1%, IgG4 BIEREOHRKER Z K+ Ho H HUR T
oD AR R SN, ZOFBLA CHUROFERIZ LY | IgG4 BB OREMPIN K E < b D
LIS, 5%, PLX B CHERORE +%ﬁéﬁ¢ém IgG4 EELJ“H%OW\LHDJ“W“*”E BT HH MM
WZOWTRHMi S Z EBRIRE SN D, £z, IgG4 BIhERBICEOF 2 EEER X, Pt X A C bkt
BNZ N ATREME DS R ST, Ak, BEVENER & OF B %a@# X H PRz IgG4 B 3E R FRE 12
BT 5HECHUR - BOHUROAR R 25,

(12) Study for elucidation of pathogenesis of IgG4-related disease (in association with malignant
tumor) (Yuzo Kodama and Tsutomu Chiba)

We have performed clinicopathological analysis on the relationship between IgG4-related disease
and malignant tumor. We have accumulated cases of malignant tumor associated with IgG4-related
diseases in multicenter collaboration. In the analysis of these cases, the risk of malignant tumor
tended to be higher in patients with IgG4-related disease than in general population. Cancers
associated with IgG4-related diseases ranged from gastric cancer, lung cancer, colon cancer and so on.
These malignant tumors tended to be found within one year after diagnosis of [gG4 related diseases.
From these findings, we have reported the possibility that a part of IgG4-related diseases could
develop as paraneoplastic syndrome.

On the other hand, we have been studying to identify auto-antigens and auto-antibodies of I1gG4-
related diseases. We observed that administration of patient IgG induced pancreatic lesions in mice,
suggesting that the patient IgG may contain auto-antibodies of the disease. Then, we performed a
screening of mouse pancreatic protein targeted by patient IgG of IgG4-related disease (autoimmune
pancreatitis) by immunoprecipitation and Western blotting, and found a candidate auto-antigen
"antigen X" by mass spectrometry.

Next, to examine whether antigen X is a true auto-antigen that causes the pathogenesis of IgG4-

related diseases, we analyzed the presence of anti-X auto-antibody in the sera of large number of
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patients with IgG4-related disease. First, in order to detect anti-X auto-antibodies in human serum,
an ELISA method using human recombinant protein X was established. Using this system, we
analyzed anti-X auto-antibodies by ELISA in 51 cases of IgG4-related disease (autoimmune
pancreatitis) and 102 controls including pancreatic diseases, autoimmune diseases, and healthy
individuals. As a result, anti-X auto-antibody was positive in 26 out of 51 cases (51%) with IgG4-
related disease, whereas only in 1 out of 102 controls. Next, we examined whether pathology of 1gG4-
related disease (autoimmune pancreatitis) could be reproduced by immunizing mice with antigen X.
As s result, immunization of human recombinant protein X induced pancreatic lesions in mice.
Pathology of the lesions was consistent with that of human autoimmune pancreatitis such as atrophy
of the pancreatic acinar, fibrosis, lymphoplasma cell infiltration.

Finally, We compared the clinical presentations between 26 positive- and 25 negative- anti-X auto-
antibody cases. As a result, there tended to be more cases with diffuse pancreatic lesions, and fewer
complications of malignant tumors and allergic diseases in anti-X auto-antibody positive cases.

Collectively, these results suggested that the candidate auto-antigen X that we identified could be a
true auto-antigen that causes the pathogenesis of IgG4-related diseases. The discovery of this novel
auto-antigen will contribute to elucidate the pathogenesis of IgG4-related diseases. It is expected that
a measurement method for anti-X auto-antibodies will be established and will be evaluated for
usefulness in the diagnosis and classification of IgG4-related disease. It was also suggested that
malignant tumor associated with IgG4-related disease may be more frequent in anti-X auto-antibody
negative cases. In the future, elucidation of auto-antigen and auto-antibody is expected in IgG4-

related disease associated with malignant tumor.

(13)t b IgG4 BERBIZIIT 5 APRIL ORI UET VL~ U 2% AWz APRIL fifkoF FED
BeaEt (1EFFERL)
@t + I1gG4 BERARIZE T 5 APRIL OfF#HT
1) b MgERLRFTIZ R 5 APRIL R O

Fxix, v Fo I1gG4 BIEE B i B8 OB ARk (Kidney Week 2012, #f¥E(T) ., 7= 1gG4 B
LR R TR iR 2% FR A D IR BRI 3 W T A el 10 APRIL PEAEABNG IS K VAT ME APRIL
DOFREBUHENN % WesB LT,
2) k I\n’:ﬂ%ﬁk ZEIT D 1gG4 368l & APRIL 8L & O BIEIZ DUV T OfEHT

JRASZ 31 D IRIE KRR 72 0 o APRIL ZBUMlLk, IgG4 F BRSO MEBIBILRIZ DV TR L
oL ZAh, BEOD*EF%EJE@%@@W RO NAHERE TII R o T,
3) APRIL FEAERMMR D[R &

AR, MER AR I3V T CD163 Bt M2 ~ 7 1 7 > — U3 72 APRIL E/EMIATH Y . T #
Ja, BfiE, FEMIEIL APRIL Z P4 L TR WD & Nl TR S 1Tz,
4) AT A RIGERT#%OMEZ V7o APRIL R ELO 2L O FEM

AT v A RIGFAT% OBRBRORG S . AT v A RIEFZISRERFTO APRIL #EAMREO A E e
Wb, AR APRIL R ORI B4 5 iz,
5) APRIL & fH[EMEZ A3 5 BAFF ORBOfRHT

IgG4 BAHEE BRI « B> 7L 2 W THi e b BAFF LRI K B0y tt 247\ . BAFF REHOH
NZEfeE Uiz, #Mifazkim~—»5—& BAFF O “HEEAIZBWTE, ~v/ur7y—Y M2~/na77

22



— . THIf, B AINIC HBMEMI A3 -, AT 0 A FIRERT% TR RFTO BAFF J&8 38
M Z 5807205, APRIL & %72 D IGREMMIZI W T HHE ORILDORAFZRD T,

@ET NV~ vU 2% H\Wizht APRIL ik 0 F AEOKET

1) LAT Y136F £ 5~ 7 2231} %5 APRIL O3B0 A

Fex i, 4-10 > LAT Y136F £~ v 2 OB fig, MEkR, P25 mRNA 24 L, real-time
PCR {£% H\ T APRIL OB ZfER L7z, ZOREER., WM OlE#IZIB W TH APRIL OFELAZFED
Too FTo. SEYEIC LY LATY136F R~ 2OBNEIZH T 5 APRIL OB AZ#HE L=,

2) APRIL BHIEHUAR O £ 57114 DR AR O Rt

Fx X, LAT Y136F £~ A lzxf LT, 45 #in Xk V APRIL [HIEPUAE 1= b e—1 1gG %
ZALEA, 100pg 30 2 B, 2 WIZH 7V RN G- LT, £ OfER, Bz T APRIL Bﬂit#”ﬁx
PG~ A TIE, AEICKIEA T MET L, APRIL BLIEHFUA DN BEAHERR S t-, MERIR, s
WL, APRIL FLIEFU A G~ A L a v br— L IgG G~ T A L TRIEA 2 TIZH BT %mﬁ
o7,

3) APRIL EAEMARORE : APRIL FEAEMIIN A FE L, APRIL PFEA A T 2K 728K T 5,

b b IgG4 BHEE BBV T, CD163 [t~ v 7 » — U E7 APRIL FEAMIB CTH - 72, 2T
Fx L LATY136F ZR~ U 22BN TH v/ 07 7 — VN ERFEEMO — D LG AL T, £,
LATY136F ZR~ U ZDRBICEBIT D~ 27 07 7 — I O{EIZ OV THL F4/80 Uik 2 v\ CTHE juf 2
Tole, ZORER. F4/80 MK GRS HivTz, —HMEE Y0 i & IV T APRIL A
DREFXSHDOBETH D,

(13) Implication of APRIL in human IgG4-related disease (IgG4-RD) and investigation of the efficacy
of anti-APRIL antibody in a mouse model of IgG4-RD (Mitsuhiro Kawano)
(DImplication of APRIL in human IgG4-RD
1) Evaluation of APRIL expression in the affected lesions of human IgG4-RD
Immunohistochemical examination revealed abundant infiltration of APRIL-producing cells and

high expression of soluble APRIL in both renal and submandibular lesions of IgG4-RD.
2) Analysis of the relationship between IgG4 and APRIL expression in human IgG4-RD tissue

We found a positive correlation between the number of APRIL-producing cells and IgG4-producing
cells in affected lesions.
3) Identification of APRIL-producing cells

Dual fluorescent immunostaining revealed that CD163-positive M2 macrophages were the major
cell type producing APRIL in both renal and submandibular lesions of patients with IgG4-RD.
4) Analysis of histological and immunohistochemical changes before and after corticosteroid therapy
in the lesions of IgG4-RD

Corticosteroid therapy resulted in a significant decrease in the number of infiltrating APRIL-
producing cells and soluble APRIL expression in the renal lesions.
5) Evaluation of influence of BAFF, which has homology with APRIL

We performed immunohistocheminal examination to evaluate BAFF expression in renal and
submandibular lesions of IgG4-RD. High expression of BAFF was observed. Dual fluorescent
immunostaining revealed that macrophages, M2 macrophages, T cells, and B cells were positive for

BAFF. BAFF expression remained even after corticosteroid therapy although it tended to decrease.
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@Investigation of the efficacy of anti-APRIL antibody in a mouse model of IgG4-RD
1) Evaluation of APRIL expression in Lat Y136F knock-in mice
Real-time PCR revealed APRIL mRNA expression in the kidney, salivary glands, and spleen of Lat
Y136F knock-in mice at 4-10 weeks of age. Immunohistochemical examination confirmed APRIL
expression in the renal lesions of Lat Y136F knock-in mice.
2) Analysis of histological changes before and after administration of APRIL-blocking antibody to Lat
Y136F knock-in mice
We administered APRIL-blocking antibody to Lat Y136F knock-in mice to evaluate the implication
of APRIL in lesion formation. APRIL blocking antibody or control IgG was administered to Lat Y136F
knock-in mice at 4-10 weeks of age. A significant decrease in inflammation scores was observed in the
renal lesions of Lat Y136F knock-in mice treated with APRIL blocking antibody in comparison with
those treated with control IgG. The inflammatory scores between both groups were not significantly
different in salivary and pancreatic lesions.
3) Identification of APRIL-producing cell
We immunohistoxhemically confirmed F4/80-positive macrophage infiltration in the lesions of Lat
Y136F knock-in mice. Dual fluorescent immunostaining has not yet been performed and is a future

directive.

(14) 1gG4 BERBOET VEWMIERICEET 2% (HET)

IgG4 PR R (IgG4-related disease) (ZDWT, 5D & Z AT REBENME T L1720 RO BEH
IZ. B MTIgG1~1gG4 2 BT 5 DIk L, ~ 7 A% IgG1~1gG3 #H T 52 1gG4 2 Hil-72\WZ & Th
Do £ T EAHEIT b N IgG4 ZIRAT DB TFRE~Y TV AZT A L, v 7 AMERE AT,
bt b IgG4 NWABMITHKIET 2 7-DIZIX. ~ T ADIEBE OV 7 7 T A EFE (<7 A 1gGl) # & b IgG4
ERBEE T VR 20, FuUk 2k (VDJ fHi) OAEPA RIS IR 2 RA T 2 LR H D
LEZ LN,

9. b b IgG4 OEFHEEE 7 v—=27 L7, pBluescript Il SK <7 % —|Zf A L., C57BL/6 %
o ES fifaic—v 7 hrARL—a L, 56 ES 7 o —r % HAD Balble MEERIIZ A ¥ =
7varl, IWBHD ICR ~ 7 ARWNICHEA Lz, BORBROOFXFAT v AR L, BAER
C57BL/6 L RS H F1 ~7T u~v A &{Efk L7z, Neo frE~T o~ ARLE2/ L, 5N 7-5F 113
DAf-~ 7 2D Wild, Hetero, Homo % PCRIEIC X W ¥t L7z, A > 7L (WT:Het:Homo) =31:
56 126, Mtk (M :F) =56:57 Th-olo, A~V AD Homo ¥V ANBABIEH TIENWEE X LI
77

Wild, Hetero, Homo ~ 7 A D 2 HrEL L. mRNA Z4liH L T4 / A DNA ZEERE LT7- ECfifizE
L. @&&EA PCRIEIZ LY hIgG4 mRNA %8 &4 HIE L7z, Homo ~ 7 AT I T hIgG4 mRNA @
FH A0, Wild ~ 7 AT mIgGl mRNA OFBLZFE0, Hetero v 7 AT hlgG4 8 XU mIgGl
mRNA OFREHZBOT, mlgGl EHFIRA~D hlgG4 EHFHGE R ORI 4 —7 T 4 7RI L
TS EEZ b,

IgH Bl 1. A7 T4 2o 72X VR Ig £72130WA g 288195, Zh a4 57-Hic, b
R IgG4 & & SR AIAANT 7y &~ U A TgGL &% Sl P 53 @ spliced sequence % 1#IE3 % PCR 7
74 ~— (G4X1F-G1X1R, G4X2F-G1X2R) #fFpk L. PCR ZHifT L7z, 1gG4 / v 7 A =T XD
HIRIZF 1) B 5 IgG4 mRNA OB EERTH Z LN TE T,
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BAIGA FBLL, SHIT, AHAITHEEEL TWD LRz, 5%, ABRGREISENME N E
IR, SLRLFIMOMGEZET H L EZ b,

(14) Establishment of mouse model of IgG4-related disease (Hajimew Yoshifuji)

The reason why there have been no established animal models of IgG4-related disease is because mice
do not express IgG4. We designed and invented IgG4-knock-in mice by exchanging the constant region
of mouse IgG1l (mIgG1) by human IgG4 (hIgG4). In order to let the transferred human IgG4 work
physiologically, we needed to save variable region (VDJ region) of IgH gene for gene rearrangements
and to exchange only constant regions between mIgG1 and higG4.

First, we cloned gene of human IgG4 constant region. We inserted the gene in pBluescript IT SK
vector and electroporated the vector into ES cell of C57BL/6. We injected the ES clones into the
blastocyst of white Balb/c mice and inserted it into the uteri of ICR mice. We picked black puppy
chimera mice and obtained F1 mice by crossing them with wild-type C57BL/6. After Neo gene was
deleted, we crossed the heterogenous mice one another and 113 obtained pups were genotyped by PCR.
Mendelian ratio (wild: het: homo) was 31: 56: 26. Sex ratio (male: female) was 56: 67. Homozygous
embryos were not considered fatal.

We extracted mRNA from spleens of wild, hetero and homo IgG4-knock-in mice and synthesized
cDNA. We performed quantitative RT-PCR to measure the amount of hIgG4 mRNA. hIgG4 mRNA
expression was detected in the spleen of homo mice, while mIgGl mRNA expression was detected in
the spleen of wild mice. Both hIgG4 and mIgG1l mRNA expression was detected in the spleen of hetero
mice. Gene targeting was considered to be conducted successfully.

IgH gene can express membranous Ig and secretory Ig by a splicing mechanism. To examine
whether the splicing worked correctly, we performed PCR by designing two sets of primers (G4X1F-
G1X1R, G4X2F-G1X2R) that can amplify the spliced sequences consisted of extracellular part of
human IgG4 and intracellular part of mouse IgG1l. We confirmed that mRNA of membranous 1gG4
was expressed in the splenic cells of the knock-in mice.

It implied that the transferred IgG4 gene is expressed and working physiologically. We need

further examinations, e.g. to confirm if immunological reaction works correctly in this model.

(15) H Caae ks ORI (1 %k)
OB DR D A T Ot

B OO MRS & BRI IR IS DWW ORE L7ofE 3. B CiEEER 109 #ilp, flx O BN 4
30 BIZFED . FEHEILIRAESR(SIRIE 2.08 (95% X : 1.34-2.69) CTH ¥ . H LR NENER 1T EMENEES
APFEAEICEEL TV, L, HEEELETH SMR X 0.61(95%(E#EX M : 0.33~0.90) Tdh 0 —fi%
ANO XD HEBEIFEED D72 hoTz, TOHBE L TIFHER 7+ 0 —IC X VERANRBRIRRIND 2
EMBIFRAEMTRICES LTS, b L Iid AIP (3@l 252 < EPEREE LIS O N+ 3561 (2 B L
TWTWAAREMENR H D, LavL, AIP [ 3EiEAR 7 + 0 —(2 L 0 A TSN UET 5 et & v Bk
MR A 2 SAICE W 7 0 — DN UETH D,

B O MRS IERIVBIRIZ BAFIZBUS UBERERE 2 R TR MEER ~OBATIZ VW E B X b TE T,
L L. RHIRGE T MRS O BBRIORHE Cd DA IRLZ & TG & 58, FERERETE 2 7 2 18 M
RIBATT HAREMENE Z DTz, THERIET 5725 92 0> B CoaE PSR BB CTIEHERE O R H1RG8E
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. AT HIOEVERERTEZH], 30 flofdE 2 b —/L & lgRE Lz, B OSSR M
T 1761 (18%) IZIBMERERZW A ERZ O BT 2 mE BRI L EZRD Tz, AW HEEE 2 7T 5
L= 2 % —+F (fecal elastase concentration: FEC)IX H CL 6o MEles . 1B PERER MR RE Ty =
Yhe— g L THEICIRMECh o 7o, EHERFA A Y VIRE  (fasting immune-reactive insulin:
fasting IRI) %% 5.0 (JU/mL LA F DFERN IR 2FN TR MR FEZRE Tl 59%I2388 H v, B O rhE
RIFAIKACEE TIX 26% ,H CAREMERER S EAIKLEETIL 31% Thotz, UL H O mEMERER G
TIEEYIRGE CRENASWEREAR 2 EZ 2T 5 K518, mERKEAIRILHBRBICHEEIC/RD EEXD
Tz, o IgG4 BHEZR BT IV T 6 R IR CHREIRE 2 X 723 Al 2 H AL, S 1% ORGTE &
Exohb,
QH DR BE T 5 BB R OBRE

B O R CII T MRS G OHE 2580 228, IR - MERIRKIZI 7V v e LTha b,
H CSE IR I Z N DB A0FT 2 0IRBIEEMERN BV E B X DTV 5, TRIR - MERRE A D OER
M e, BEE 9™ D EMHEAR 71221V T genome-wide association study (GWAS)Z H\WCHiF L7z, 5
7 SNPs MR « MERIRE G OFEHICA BICZ < B b, KLF7, FRMD4B, LOC101928923, MPPED2
DEMEBLE L L CER - EERREXAOICEET S &E x b7z, (PLoS One. 2015 May
18;10(5):€0127078), A CLARFEIEER DIRBIESZIEBIR & LT BN T\ % HLA SR T-E LM TR
A RTBIEFERERT D701, BEREERREE LML R TMREDORR T 7 #—8 PTPN22
(protein tyrosin phosphatase non-receptor type 22). H C.efE M4 TR BRI E R 1 & s S
iz SH2B3\Z DWW THHBAT 24T o 7223 B SO MERER IR BRI & 5 VT E I B 2 I KT
ERGIEIESL NSy (WA oY

(15) Long-term outcome of autoimmune pancreatitis (Shigeyuki Kawa)
(DLong-term outcome of autoimmune pancreatitis
We evaluated the association between AIP and the occurrence of malignancy, and found 30
malignancy among 109 AIP patients. The overall standardized incidence ratio (SIR) of malignancies
was 2.08 (95% CI 1.34-2.69), indicating significant association between AIP and the occurrence of
malignancy compared with general population, however, the SMR was 0.61 (95% CI 0.33-0.90)
indication significantly low mortality rate compared with general population. AIP has significant
association with the occurrence of malignancy, but has no poor prognosis probably because that
regular checking of disease status resulted in early detection of the occurrence of malignancy.
Alternatively, other factors relating aging may exert significant effect on its prognosis. In conclusion,
strict follow up with special attention to the occurrence of the malignancy is mandatory during its
long-term periods.
Because several studies for AIP have revealed pancreatic calcification resembling that in chronic
pancreatitis (CP), we sought to clarify whether AIP could transform into chronic features similar to
advanced CP with severe pancreatic dysfunction. Pancreatic functions of 92 AIP patients, 47 definite
CP patients, and 30 healthy controls were assessed by fecal elastase-1 concentration (FEC), fasting
immunoreactive insulin (IRI). The 92 AIP patients included 17 (18%) with severe calcification (SC)
and 75 without. The FEC levels in AIP and CP patients were significantly lower than that in controls.
Fasting IRI less than 5.0 muU/mL was 26% in AIP without SC, 31% in AIP with SC, and 59% in CP,
respectively. Autoimmune pancreatitis can transform into a state of pancreatic insufficiency after
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calcification that is less severe than that in definite CP. Other IgG4-related disease may have
functional insufficiency in long-term follow-up periods, which needs further studies.
@Immuno-genetic background of autoimmune pancreatitis

AIP is a unique form of chronic pancreatitis characterized by high serumlIgG4 concentration and a
variety of complicating extra-pancreatic lesions. Lachrymal/salivary gland lesions are considered to
be a major member of the IgG4-RD family along with Mikulicz’s disease, and their incidence appears
in a highly active AIP disease state. We investigated whether genetic factors affected the development
of lachrymal/salivary gland lesions in type 1 AIP using a GWAS followed by fine mapping of additional
SNPs and found four novel candidate susceptibility genes (KLF7, FRMD4B, LOC101928923, and
MPPED2; PLos One 2015, e0127078). The development of AIP is likely influenced by multiple
interactions between genetic and environmental factors. Genetic factors for susceptibility to the
disease were premier immune loci, such as the HLA DRB1*0405-DQB1*0401 haplotype. We
investigated genetic associations of SNPs in candidate genes, PTPN22 and SH2BS3 , located in non-
HLA regions. These two genes have been linked to various autoimmune diseases. The present study
demonstrated that any of SNPs were not associated with AIP susceptibility, and suggested no

involvement of two genes in disease development of AIP.

(16)IgG4 MEERIZBIT 2 PR THRTFORER L OERRICE T 2158EICET 2R (SiFnH)
DlgG4 BIEERBIZEB T 2 TR FRIRFOFRE

Igﬂ%Lr$i TN £ 6o Bl & ORI 2 e e B 2 1, UIE LISHE kI X 0 AT

WR 7R EREE 2 £ U5 — 05, ARIRIRERD 57 Y, ZHaEE 2925 2 &n 0, WMYRIBRENAD
gé-ﬁ%@ﬁm:ﬁmﬁ7wﬁ~@%%ﬁ*@5né Z 2T, FLIRERIRT: - 1gG4 B BIEH]T
— =% Hw, %DIEI:/AL,EH%‘CT BIeEMD, R R K OAZEGT 5 1270 v B L IRANH
EBrHTLH (R 2500, BN TORRTRRFOREEZRRZ. 270 v VAl ClIBEe s
EINE, [ TIHE IgG ME (1800 mg/dl LAT) THEZENED L, THTFHIKF OB & L Thl
MEniz. £7o, 2HTCIIHE CREEHRXOADF, BROPIERIEAEAREDO 7 v aaLFaf Ngh&
DDIRNT & ANEIR & AT S M AN DT,

F iz, FEARERE D AR Ch o 7o [gG4 BIEBRBIER 2 xR, AT (KT v 7710 —) &
fig & BHES B KOt 2R A7 L 2 A, FEIR - MERRFRZICBT 2 1L-32 OEFEBFITrLvaaLF
aAf RaEfubE LEEEYREO T IETE S AEEMENRE W Z LR SN2, MG O microRNA Ofiffr ¢
X% TR I T & 2o e
QlIgG4 BEEBOFRRRCI T 2IRERICET 2058

FLIRE R R - TgG4 BIER BAEGIT — & S — A DRG] CIEBEARE AR T 73.8%, FARHERHCE
LNnaanFaf RiZ7 L K=y UAHETEY 4.8 mg/H, FAERIL 11.5%/4FETh -T2, FRHIC
%t LC, BEAFOBFRZIRICHE U TR IR A L TR, RAME T/ rvaanrFads
RIBESFILRER Th o 7o, EERRENL, U o MR Bk O A0 &2 IR S
T Y BHRBIEBNC BV TR L7 & 2 A, BT CD20 HiATH 2 U Y Fv~7 &, T MR g
HILT N HZ 2T MIBWTC, ZhaanFaf Nl - BEERDIRIZBD N, ZvaaLrFas MK
il - EHABI COFMER BRI .
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(16) Identification of prognostic factors and treatment for refractory cases with IgG4-related disease
(Hiroki Takahashi)
(DIdentification of prognostic factors for IgG4-rekated disease

IgG4 related disease (IgG4-RD) involves various organs accompanying with long-standing
abnormality of immune system and irreversible fibrosis. On the other hand, spontaneous regression
has been occasionally reported. Accordingly, useful markers for predicting the necessity and timing
for therapeutic intervention have been warranted. We established the Sapporo Medical University
and Related Institutes Database for Investigation and Best Treatments of IgG4-related Disease.
Using these database, prognostic factors for remitting of IgG4-RD were investigated. In case with
localized form (dacryoadenitis and sialoadenitis), so-called Mikulicz’s type, male sex and younger-
aged onset were isolated as prognostic factors. In case with systemic form, lower levels of serum IgG
(less than 1800 mg/dl) was identified as a possible factor. In addition, involvement of pancreas as
extraglandular lesions and lower doses of glucocorticoids at the beginning of treatmen showed the
tendency to recur.

Other factors for predicting drug-free remission were also analyzed using the cases in which
histopathological examination could be performed at our hospital. Lower levels of I1.-32 expression in
lacrimal and salivary glands were identified to be associated with possible withdrawal of
glucocorticoids. However the expression pattern of microRNAs in patient’s serum revealed no
association with prognosis.

@Treatment for refractory cases with IgG4-related disease

According to the Sapporo Medical University and Related Institutes Database for Investigation
and Best Treatments of IgG4-related Disease, the standard treatment protocol using glucocorticoids
as first line achieved a remission induction rate of 73.8% with mean maintenance dose of prednisolone
at 4.8 mg/day and an annual relapse rate of 11.5%. Although several immunosuppressant agents were
employed for relapsing cases with IgG4-RD, the steroid-sparing effect was retrospectively considered
limited. Biological agents were applied to a few IgG4-RD patients accompanied with arthritis and
lymphoproliferative disorders accidentally. Rituximab, anti-CD20 monoclonal antibody and abatacept,
selective modulator of T cell co-stimulation revealed the steroid-sparing and maintenance effects.

Those biological agents will be expected as an second-line agent for refractory cases with IgG4-RD.

(ADPERERRE DR RE L IRIRIC BT D ERRITE (IAFHFEF)
OFFREIFRE DIRETE
F T IRR AR OBWELED IR 21T\ IUET 2 FER SHE B OREHE(L 21T o 7o, ZHUZHES X | IgG4
B NEIR 4R IR B DR E - YEREERZWHERI ZIE L, A0 27 LAY —REOFME - FIFIEIR - 1RO K
JEE - BE OV - BREOFEORE LTV Lz, ZORE, K& XmE L L CORBREMTIDHT
HoTomd, AIHMHRBR-CHER T NO BEOERHIE, K& A L IZIEFRBEOFRETH 5 2 & 23 HEH
Shiz, WIRAT A RIREIL T9%IZHiT S TER Y . ZORISHEIL983% & RIiF Th o7, K& E
(T BRI E LT MART A ik 44%, P17 LV —3T 32%IHEA STz, £< 13 1gG4
BhEEBIZHT D AT uA RO HITL TfThhTWielzd, WART A RIESHT LLE
—HRONRICBET D FEmITE DR o T, FHTHREBXIIERD 27% I EHEEOAUFRRD Hi,
B L [RIERIC, MR L OBSE I VR Sz, L LA LR ICRW T, EYERBORIE L 7 L
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S —IER O B & OBIEIIER D e o Tz,

FIIRBO~— I —%RHBET 2 BT, BERISECORERNIZ COT — 2 B'&DOLh-> - HE (LT
IgG4, IgE. CH50, sIL-2R, CRP 72 &) ##at LizfER, #isgh~—nh—& L Tiig sIL-2R NEHTH
DT ENIRBEENT,
QFER 2R AL DI BRRARAT

IR 2893 28 OVRIRFR AT 2> & | BRI 1T PR SRR A N R S B L R OIRIETH 5 = L AR S
Tl KB XM L D RERED A v AT v A%, Thl MEEETHL L a A R
— VAL LT T o, ZOFER, IL-5, IL-13 BNEETH Y . MERERORAEEALIZ BT b &UE X
B EFAEED Th2 BALOFFETH D Z EWNRBENT, FEIA LT viA Tlid, Th2 B#EDrEH A v
SRR ERZRON, —E#iE (CCL22 2 L) KEThH 7= Lo, BEROT LV X—HEA L
FHETRRDERLELNTND, BUE, FEIA VT vl A OFEREMITF THY | BHE(LOFEIER L
DIRFEEFD T, [EIHEREDT LILXF—HEOFEL DRFZ S LICRBET L TETH D,

(17) Clinical study of pathogenesis and treatment for IgG4-related respiratory disease (Shoko Matsui)
We prepared the diagnostic criteria for respiratory diseases and standardized cases to collect. Based
on that, we collected definite/ probable cases of IgG4-related respiratory disease, and investigated
presence/absence of complications of allergic disease -initial symptoms - responsiveness of treatment
prognosis - presence of recurrence. Although the number examined for bronchial asthma was small,
the results of reversibility test and breath NO concentration showed that it was almost the same as
bronchial asthma. Oral steroid therapy was administered to 79%, and its reactivity was 93%. Inhaled
corticosteroids were used in 44% and anti-allergic drugs in 32%, but in many cases oral steroids were
also used, so it was not possible to judge the effects of both. The malignant complication was found in
27%, suggesting the association between IgG4-related respiratory disease and malignant disease as
reported previously. From this survey, there was no association between onset of malignant disease
and appearance/exacerbation of allergic symptoms. We also investigated the concordance between
clinical course and changes of serum markers, and found that serum sIL-2R is a potential biomarker
of IgG4-RD which may reflect number of organ involvements and glucocorticoid requirement.

Cytokine assay of respiratory tract lesions by bronchoalveolar lavage fluid was compared with
sarcoidosis, a Thl-related disease. As a result, it was suggested that IgG4-related respiratory disease
is a Th2 dominant disease state similar to bronchial asthma. Currently, the results of chemokine
assay are being analyzed and we will further search for differences with pathology of allergic diseases

such as bronchial asthma, including searching for indicators of fibrosis.

(18) B CABMHRER D AT v A FIRRIEOEE (H2EE)

H26 25 27 FRETHIT T HTEBSIELARBEIZ BT 6 v H UL EERARRm 28152 L 2 7= H %
FEPEREZ 67 Bl BHIRGE 2 Mt Lz, BRI %1T-72 12 Gl 7 BIEARZ, 2 Bilid AR\ L7223, 5
BUIIHEDHE L AT a4 RIREMTOIz, HIELR 5 Flofd IgG4 fii% 228-1240 mg/dl & &<,
FRERE R O HEHE S 2 B RHAEBRZZ D B - $9HEAY 5 5l TR DTz, AT uA RIREEITIE, 261 TR -
g - MIRIRE T R OSE LB Z, BRI 10 B (20%) THDLIL, AT vA RHERHRIET 6 ] (7
L =Yy nrybmg/H 16l 1.25-25mg/H 56, A7 1A Rz 4 6 (FEiFE 10 » H: (4
18) ) Th o7z, BMINIAT v A FOBECHELRDIN, 1 FITRAT oA FEEPICHLREZR
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DIz, FHAEEL IEFRREZ T 5 & BRI 1gG4 [E FREE CH EICEE TH - 72(919 mg/dl
vs. 529 mg/dl, P<0.05), FFAREIL, BEIERZ 6 T, IHEREZ 20T, I IgG4 fiIX 26 CH
ERA L7, BOREMERERIL, A7 04 MEENRY LEMT% b IR RL Ch o723, i IgG4 &
EBEE GBI R S, FRICEERLETH D,

H28 X, A7 mA NOMEFHRIED B CAREMEIER O T B OB F A MG 2729012, 22 fiskic
X% 510 Bl H OSSR IERER x5 & LTe SRk LR 21T o 72, 2RO B ConZEER O FREIT
10%/1 4R, 25%/8 /. 35%/5 FEETh o7, FHARIZZ D% bIiE L 74T plateau IZE L 72,
BREIT, U F=r v 25mg/H XV b bmg/HOHERFEIED T, AEIIKETH -72(25% vs 45%;
Logrank P=0.028), A7 v A REMEGIZES BIERABAED AT v A RS 8RO cutoff fHIE 6405 mg T
o7 (5me/H T 3FEEHITHY) , A BT K 2 FRO TR 113, BED DN M E KT HL (OR=1.745,
p=0.008) . 5 mg/ [ LI EOHERHEMIT (OR=0.483, p=0,001) T -7z, HFFFETIHBRELZE TS5
BRRIRETH Y . ZOFREIIAT oA RIgEEZHIBL 7T FHETEARHS, LML, HEFRRED
BEGWMIT B2 CEERAERZZBET 2 &, BREL 30%LL TICRE Lk 5-5&7Y 6425 ngZ i x
RNEDNATO ONPIFETH Y, 5mg/H OMEFRRILEE 3 FREEIT O Z L 2 HELRET 5,

(18) Reconsideration of steroid treatment for autoimmune pancreatitis (Terumi Kamisawa)

Between 2014 and 2015, we examined long-term clinical course of 67 patients with autoimmune
pancreatitis (AIP) who had been treated more than 6 months in Tokyo Metropolitan Komagome
Hospital. AIP showed no change in 7 of 12 patients who were conservatively followed up and improved
spontaneously in 2 patients. Remaining 5 patients were later treated with steroids due to
exacerbation of AIP. Serum IgG4 levels were high (228-1240 mg/dl) in 5 patients who showed
exacerbation. All patients responded well to steroids clinically, radiologically and serologically. AIP
relapsed in 10 (20%) patients. Relapse occurred in 6 patients during maintenance therapy and in 4
patients after stop of steroids. Serum IgG4 levels at diagnosis were higher in relapsed patients than
non-relapsed patients (919 mg/dl vs. 529 mg/dl, p<0.05). At relapse, pancreatic enlargement was
observed in 6 patients and sclerosing cholangitis occurred in all patients. Serum IgG4 levels were re-
elevated in all relapsed patients. In conclusion, as markedly elevated serum IgG4 levels suggest high
disease activity of AIP, we must pay attention to relapse in those patients.

In 2016, we performed multicenter study for type 1 AIP (n=510) to validate the effect for
maintenance steroid treatment (MST), the suitable dose of the steroid, preferable duration of the MST
and predictors for relapse in AIP patients. The relapse rates (RRs) were 10.0% within 1 year, 25.8%
within 3 years and 35.1% within 5 years. The RR in the steroid therapy group reached a plateau at
42.7% at 7 years. In terms of the optimal dosage, the overall RR in the MST 5 mg/day group was
26.1%, which was significantly lower than that in the group which had discontinued steroid therapy
(45.2%, p=0.023) or was receiving MST at 2.5 mg/day (43.4%, p=0.001). The RRs in the group receiving
MST at >5 mg/day versus the patient group receiving MST<5 mg/day were 10.6 vs. 10.3% within 1
year, 23.5 vs. 32.9% within 3 years and 32.2 vs. 41.3% within 5 years, respectively (log-rank, p=0.028).
The best cutoff value of the total steroid dose for serious steroid toxicity was 6405 mg, with a moderate
accuracy of 0.717 determined using the area under the curve. Presence of diffuse pancreatic swelling
(odds ratio 1.745; p=0.008) and MST at >5 mg/day were identified as predictive factors of relapse (odds
ratio 0.483; p=0.001). In conclusion, the RR could continue to increase for 7 years even under MST.
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Based on our analysis of the side effects of steroid therapy, MST at 5 mg/day for 2 (total 4625 mg) to

3 (total 6425 mg) years might be a rational and safe therapeutic strategy in terms of keeping the RR

to <30% while avoiding potential steroid toxicity.
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