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IgG4 Related Ophthalmic Disease
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IgG4 Related Ophthalmic Disease

ToudnBuen 9 adIne2edlsn IgG4-RD Tgun®

1) asldaReneITin lymphocyte fanuous
\Hu Reactive lymphoid follicles 994U germinal cen-
ters Wy T-cells lymphocyte YUIALAN LAY plasma cells
DHIINAUDEWNUILLUL

2) HAWIHALIENALUL storiform uTBDs HanBle
n33eeindeddainiom Tnaf spindle cell 1aflu
wiadanyaguinana

3) viapALABAGRENL UAARU (obliterative phle-
bitis) Tuvwedurzuanuldtoslusesien (acrimal
gland)

usnanfifonuiiaidesnia eosinophil 1§ Tae
LQW’]:IugﬂLL‘U‘U?JEN eosionophilic angiocentric fibro-
sis  WAYMNWULIALADAT1 IR neutrophil USuNuun
w308l granulomas wnsndfadulidldlglaalungs
IgG4-RD

US89 IgGa+plasma cells Tuilaife &
N iunsifady fe

1) iofesaanian (acrimal gland) #s 100 &
sanilernasneny J .ATdndagyanssdl (100/HPF)

2) Lﬁatﬁﬂuaﬁ’m:ﬁuqﬁa 3N 10 Fsianile
MAsZEY 4 ATBINADITaNTIAL (10/HPF)®

289l AMNANHULN NN BLBREIN WAL WENS
NIARUNEAN MAUNINNTIIIUIU IgG4+ plasma
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dapA wnsadfladeliindu 19G4-RD Tuvnensedl wiu
FWINALIHtUNN (sclerosing forms) 3 326U IgG4
Tuidan enn viaddnwuzaey 1gG4-RD Tuadny
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1. @1 winaidfiny fe AaNtim (3opay 57.7)
JD9AINIAD trigeminal nerve (3apas 38.5), extraocu-
lar muscle (39ay 24.6), diffuse orbital fat disease
(3puar 12.3), foufian circumscribed mass (3oeay
16.9), U3Luaane (Sapas 12.3) uaE WALV

11 dpaniian (dacryoadenitis) Wuipafi Ko
gy 1 vde 2 Feils Sethwusenthauassen
ﬁ'lmsﬂm (sialoadenitis ) 13831 Mikulicz disease WU
Tugndosnningzne sudusiesusnlsnaiy Sjogren's
syndrome (SS)

1.2 1 "UUse M (orbital nerve) WU branch of
trigeminal nerve ﬁmmeﬁmﬁu Taanwne infraorbital
nerve MNN3ANETBY Ohshima et al " AnAuEtn
UM 71 i’lﬂuﬂéuﬁjﬂ’)a orbital lymphoproliferative
disorder wuin §1 16 Tefu 19G4-ROD Tusuauil
9 Audl infraorbital nerve enlargement (Jzu1alnainin
optic nerve) WRTWUINIUNADAY infraorbital nerve
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gﬂﬁ 1 #1w 1gG4 ROD iT9NITH AINNAIENT

U5y widulaléeie 1wy frontal nerve, supraorbital
nerve ihsinluAssiennism

13 n&aiilann (orbital myositis) 8138
2ININALABIIBVIANENA 1NN1IANEITEY Wallace
et al " nuirgrdun1siandmiaailadnisuenn infe-
rior rectus MINA2E superior rectus-levator complex,
lateral rectus, medial rectus, inferior oblique LAY su-
perior oblique Iﬂﬂ@ﬂamzﬁmmi NanNATLAIUn
nIsuadAUN DU

1.4 msone vludhauuuiweiia( sclerosing
orbital inflammation) 81awUsAINTD Aasiaila wiad
orbital myositis $uGEVTe LA LH>™

15 Buq Qﬂ'gﬂmamﬁ'zﬂmmivimfﬁmqmﬁu
dUAIDNL VLY nongranulomatous anterior uveitis

1138 scleritis'’

2. fiaNthane
sostaednlanuy aele wNesiu uaziin
Toannda 2 siesduly ulnglsidu Tufleanmsthnudis
wazinFoIMsuuIundn 3 wiieu dundsiinuldtesfa
submandibular gland
3. ﬁ’ua’auuazqeﬁﬂﬁ
919 8DINTINUUUTIBS FnRBY ALRBY (ob-
structive jaundice) N3V uzBIRUBaURALNG YA ¥
impaired glucose tolerance’® a1 fufasuenlsaiulsa
NIEITOIITUUNINAUNG uasziSedusou
4. szuumaiumela
infuseiRniul u Us:’?ﬁiwwagﬂé’m U
lend &nt vuazvieufiadinge'™ S pulmonary lesion
Tu 19G4-RD gnutiaiu 2uuy ledun bronchial lesion

v A 1%

Andpnsadeviauiin  AwaleenLsIABNRIADS



IgG4 Related Ophthalmic Disease

3’1/77' 3 Lacrimal gland H&E stains; dense lymphoid tissue showing focal lymphoid follicles
with germinal center, fibrosclerosis especially around duct, dense plasma cell infiltra-

tion
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31 4 Lacrimal gland H&E stain; A: lymphoid follicle with reactive germinal center

B: plasma cells C, D: duct, fibrosclerosis and plasma cells

31!7“7. 5 Immunohistochemistry stains; A: CD20 demonstrate residual B-follicles, B: CD138
positive in increased plasma cells, C, D: 1gG4: IgG ratio 40-50%
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91aMuNIi9T89 bronchial %38 bronchiolar finunedu
WazUUY alveolar lesion fihednlifiennis aranu
interstitial #38 organizing pneumonia®® 1§
5. lnuazsiangnyan
3nfiladn. DWUY tuberlointerstitial nephritis
#9 awal#iin glomerulonephritis D19FULTIIULNA
anslansldnslunuuideundunisuuuizess s
A9231NBLIIPDNAILADS WU\Lmﬁmmﬂ‘[mﬁm’auﬁuﬁ
mild enhancement?’ Tuw195188138 hydronephrosis
91N ureteral obstruction LLAZUNNAUBIAINY prostatitis
‘lﬁzz
6. Lﬁatﬁawﬁaﬁatﬁaqﬁmﬁm (retroperitoneal
cavity)
pransrawuiilaiasdnndaifaytosiias
(retroperitoneum fibrosis) 16 i USuvasaLAaALAY
aorta 5 AviiaifewRnu3ia0 Teven (sclerosing me-
diastinitis) azTuaJuILnanes Uy (multiple fibroscle-

rosis)

7. ABNULRRY
p1aNUAaNUNWABIlA (lymphadenopathy)
ANUSIUANNT Fediasusniulsa lymphoma %3

Castleman’s disease *

awaede”

NMNEB59 2891 B1ANWY bilateral lacrimal gland
enlargement, orbital fat involvement, orbital nerve
enlargement, EOM enlargement %38Wu bone remo-
deling liusilaiwy bone destruction uananiifa 1w3n
7379878 whole body FDG-PET/CT %4 1s1sauen
funiesaslsa wazn1Iney usedansSnm e

N133UaBN1e 1IgG4-ROD
91AEDINNINNARTINTINAUA WA WanTIe
JLALYN 1gG4 Tuidenuaznaduiionwendinegn &
A9 1

A151971 1 Diagnostic criteria for IgG4-related ophthalmic disease

Comprehensive diagnostic criteria for IgG4-RD 2011 by Umehara et al *®

1) AWM ENLIMTLINTEafaulalus 9N Muvafeviaraismuvie Tuadeiznierdasnnnnin

2) A573LRDA WUSEAY IgG4 9ni1135 mg/dL
3) NARIINBULLBNWNEBINY WD

- lymphocyte e plasma cell FIUIUNIN Wazd fibrosis

- 991 WD IgG4+ 6D IgG+ cells NINNI13DBAT 40 LATWU IgG4+ plasma cell > 10 61 6B high power field

Iﬂﬂ Definite 1+2+3, Probable 1+3, Possible 1+2

Consensus diagnostic criteria for IgG4-RD by Deshpande et al ®

1) wansFUlananendinevaiiatasentiinn wudnwusdsslUilatnetiay 1 49 viaulaaluithen wunin

AIMIEIWINNY 2 18

A: lymphocyte LAz plasma cells infiltrate ¥iunLLU

B: fibrosis Sesinifluanuaue storiform fibrosis

C: obliterative phlebitis

2) 9R91 UV IgG4+ 6D IgG+ cells NMNNINTBEAY 40 WAL IgG+ plasma cells ¥1NN31 100 @7 6B high power field

Tow Highly suggestive of 1gG4-related disease: 1+2
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Tspduq fienaionisw avrdrafeiu IgG4-RD
oA omsanluu asnlédou i

Sjogren’s syndrome ’lm‘imﬁmaﬂi’iﬂﬁﬁiau
auasdentinaeie aedldndoutu  uwedng
ansmuriannn Gelddaanuli IgG4-RD ATI9LEBANL
anti-Ro, anti-La tfuuin uazazlinwy 1gG4+ plasma
cell infiltrate IuLfIaLﬁa

Grave’s disease Lian1sent vluiimuas
néanilanladuus thyroid orbitopathy FsH{anMUL
spare tendon WA= restriction N’mﬂ’i’ﬂuﬂf\ju lgG4-
RD

lymphoid neoplasm ﬂf\ju extranodal marginal
zone lymphoma Tagamne mucosal-associated lym-
phoid tissue Fawuldvosdl aluvdiind uslu 1gGs-
RD azifiu T-lymphocyte 1fu wulnal Tuneusdl lym-
phoma 9z1flu B-lymphocyte infiltrate N1301973 flow
cytometry 9 1WIINUBNANBULIDILTRE 1901923 PCR
ILee Southern blot hybridization Ig heavy-, light-chain
re-arrangements unsauenansziii monoclonal
lymphocyte population ‘ﬁwﬂu lymphoma nansue
polyclonal population Tu IgG4-RD'™

granulomatosis with polyangiitis (GPA) WU
fiseulsaluitiign 50-60% s1nsiwLLasAaiifiou
Tuhen episcleritis, scleritis D19gNAWNIIN sinus
Hri@esld orawudl 1gG4+ plasma cells infiltrate L¢i
M ORI IEY granulomatous lesion, vasculitis Las neutro-

phillic microabscess wWatdaa ANA uuan Feazly
wulungw IgG4-RD ™
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El’lﬂfjuwé'n\l@iuri corticosteroids F9naL UBIGD
masnmduasnnauuty 970 Japanese consensus
guideline USaaufiuuziirde 06 Asdnsusatinming
foU Usennu 2-4 “Ua it wazAowg anad 5 AaanIy
NN 2-4 “Uam waeiin3@n¥IN13¥ maintainance dose
25-10 Anansusiatu Fruaanisnauiiugh®?

M5 pulse corticosteroids NNVIRBALRBARN
WUIIREY UBdd uslaifinsfemunalusazeny 2

WuINIEiU 1gG4 TuiRaafianandenissne ana
yann13 Juzaelsald Tunenduiu seiy 1gG4 Tuiian
fifa_andanssnen “uiusfunisnduiiusaaslee®

BINGN immunosuppressant Pldwas lewn
rituximab #9151 anti-CD20 monoclonal antibody Wy
315 rituximab 1000 RaAn5N NIVIRBALABAGM
2 afs Ve 14 Yu nsamuANpIN1Iinely 1
Wau uazlsn yuwiule 6 Wau wazpey uasRLiialH
31" upnanniliofinisTsnagdduiu duq léun aza-
thioprine, metrotexate, mycophenolate mofetil I‘Lmﬁju

vﬁﬂaﬂﬁﬁmmﬂﬂuﬁmé’wqﬂm corticosteroids®’

Wensailsa
fwpnsailind winuan “sslunisiaunzise
\inLdam217%9A Non-Hodgkin Lymphoma 1Ty 3-5
I vde3fiade 19G4-RD ® uasfwunaiianzi5adus wu
wziSoten war Neideanl wnndnauialy®



IgG4 Related Ophthalmic Disease

BN 1591989

1.

10.

11.

12.

13.

14.

15.

Andrew N, Kearney D, Selva D. IgG4-related orbital disease:
a meta-analysis and review. Acta Ophthalmol 2013;91:694-
700.

Khosroshahi A, Stone JH. A clinical overview of IgG4-related
systemic disease. Curr Opin Rheumatol 2011;23:57-66.

Griepentrog GJ, Vickers RW, Karesh JW, et al. A clinico-
pathological case study of two patients with pediatric orbital
IgG4-related disease. Orbit 2013;32:389-91.

Kalapesi FB, Garrott HM, Moldovan C, et al. IgG4 orbital
inflammation in a 5-year-old child presenting as an orbital
mass. Orbit 2013;32:137-40.

Sane M, Chelnis J, Kozielski R, Fasiuddin A. Immunoglobulin
G4-sclerosing disease with orbital involvement in a 12-year-
old girl. JAAPOS 2013;17:548-50.

Notz G, Intili A, Bilyk JR. IgG4-related dacryoadenitis in a 13-
year-old girl. Ophthal Plast Reconstr Surg 2014;30:e161-3.

Andrew NH, Sladden N, Kearney D, Selva D. An analysis of
IgG4-related disease (IgG4-RD) among idiopathic orbital in-
flammations and benign lymphoid hyperplasias using two
consensus-based diagnostic criteria for 1gG4-RD. Br J
Ophthalmol 2015;99:376-81.

Deshpande V, Zen Y, Chan JK, etal. Consensus statement
on the pathology of IgG4-related disease. Mod Pathol 2012;
25:1181-92.

Deshpande V, The pathology of IgG4-related disease: criteria
issues and challenges. Semin Diagn Pathol 2012;29:191-6.

Mahajan VS, Mattoo H, Deshpande V, et al. IgG4-related
disease, Annu Rev Pathol 2014;9:315-47.

Yamamoto M, Takahashi H, Shinomura Y, Mechanisms and
assessment of IgG4-related disease: lessons for rheumatolo-
gist. Nat Rev Rheumatol 2014;10:148-59.

Sogabe Y, Ohshima K, Azumi A, et al. Location and fre-
quency of lesions in patients with IgG4-related ophthalmic
diseases. Graefes Arch Clin Exp Ophthalmol 2014;252:531-8.

Ohshima K, Sogabe Y, Sato Y. The usefulness of infraorbital
nerve enlargement on MRI imaging in clinical diagnosis
of IgG4-related orbital disease. Jpn J Ophthalmol 2012;56:
380-2.

Wallace ZS, Deshpande V, Stone JH. Ophthalmic manifesta-
tions of IgG4-related disease: single-center experience and
literature review. Semin Arthritis Rheum 2014;43:806-17.

Costa RM, Dumitrascu OM, Gordon LK. Orbital myositis:
diagnosis and management. Curr Allery Asthma Rep 2009;9:
316-23

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Paulus YM, Cockerham KP, Cockerham GC, Gratzinger
D.lgG4positive sclerosing orbital inflammation involving the
conjunctiva: a case report. Ocul Immunol Inflam 2012;20:
375-7.

Kosakai A, Ito D, Yamada S, Ideta S, Ota Y, Suzuki N. A case
of definite 1gG4-related pachymeningitis. Neurology 2010;
15:1390-2.

Kubota T, Moritani S. Orbital IgG4-related disease: clinical
features and diagnosis. ISRN Rheumatol 2012:412896.

Matsui S, Hebisawa A, Sakai F, Yamamoto H, Terasaki Y,
Kurihira Y, et al. Immunoglogulin G4-related lung disease:
clinicoradiological and pathological features. Respirology. 2013;
18:480-7.

Matsui, S., et al, Respiratory involvement in lgG4-related
Mikulicz's disease. Mod Rheumatol, 2012. 22(1): p. 31-9.

Saeki T, Nishi S, Imai N, Ito T, Yamazaki H, Kawano M.t al.
Clinicopathological characteristics of patients with IgG4-re-
lated tubulointerstitial nephritis. Kidney Int. 2010;78:1016-23.

Yoshimura Y, Takeda S, leki Y, Takazakura E, Koizumi H,
Takagawa K. IgG4-associated prostatitis complicating auto-
immune pancreatitis. Intern Med. 2006;45:897-901.

Sato Y, Kojima M, Takata K, Morito T, Asaoku H, Takeuchi Tet
al. Systemic IgG4related lymphadenopathy: a clinical and
pathologic comparison to multicentric Castleman’s disease.
Mod Pathol. 2009;22:589-99.

Ebbo M, Grados A, Gued] E, et al. Usefulness of 2-[18F]-
fluoro2-deoxy-D-glucose-positron emission tomography/com-
puted tomography for staging and evaluation of treatment
response in IgG4-related disease: a retrospective multicenter
study. Arthritis Care Res (Hoboken) 2014;66:86-96.

Umehara H,Okazaki K, Masaki Y, Kawano M, Yamamoto
M,Saeki T, et al. Comprehensive diagnostic criteria for IgG4-
related disease(lgG4-RD), 2011. Mod Rheumatol. 2012;22:
21-30.

Kamisawa T, Shimosegawa T, Okazaki K, et al. Standard
treatment for autoimmune pancreatitis. Gut 2009;58:1504-7.

Yamamoto M,Harada S, Ohara M, Suzuki C, Naishiro
Y,Yamamoto H. Beneficial effects of steroid therapy for
Mikulicz's diseas Rheumatology(Oxford). 2005;44:1322-3.

Tomiyama T, Uchida K, Matsushita M, et al. Comparison of
steroid pulse therapy and conventional oral steroid therapy
as initial treatment for autoimmune pancreatitis. Gastroenterol
2011;46:696-704.

Carruthers MN, Khosroshahi A, Augustin T, Deshpande V,
Stone JH. The diagnostic utility of serum IgG4-related
disease. Ann Rheum Dis 2015;74:14-8.



32 IWDIAN DN UASANY

30. Khosroshahi A,Carruthers MN, Deshpande V, Unizony S,Bloch

31.

DB, Stone JH. Rituximab for the treatment of IgG4-related
disease: lessons from 10 consecutive patients. Medicine (Bal-
timore). 2012;91:57-66.

Khosroshahi A, Stone JH. Treatment approaches to IgG4-
related systemic disease. Curr Opin Rheumatol 2011;23:
67-71.

Vol. 30 No. 1 January-June 2016

32. Takahashi N, Ghazale AH, Smyrk TC, et al. Possible associa-
tion between IgG4-associated systemic disease with or with-
out autoimmune pancreatitis and non-Hodgkin lymphoma.
Pancreas2009;38:523-6.

33. Yamamoto M, Takahashi H, Tabeya T, et al. Risk of malignan-
cies in lgG4-related disease. Mod Rheumatol2012;22:
414-8.





