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Abstract

Immunoglobulin G4 (IgG4)-related disease is a clinical entity characterized by elevated serum IgG4 concentrations and
infiltration of IgG4-immunopositive plasmacytes in various organs, including ophthalmic lesions. Diagnostic criteria for
IgG4-related ophthalmic disease (IgG4-ROD) were established in 2014 and describe the most affected ocular adnexal tis-
sues such as lacrimal glands, trigeminal nerves and extraocular muscles, but do not mention optic neuropathy, the most
severe indication of ophthalmic lesions. We reviewed published case reports of optic neuropathy in IgG4-related disease
(n=44), and in many cases, decreased visual acuities recovered well following treatment such as systemic corticosteroids,
rituximab, and orbital surgery. However, some patients did not recover, especially when pretreatment visual acuities were
as low as light perception or less. Herein, we propose a 2023 revised diagnostic criteria for [gG4-ROD, which include
a reminder not to overlook optic neuropathy. The 2014 diagnostic criteria specify mucosa-associated lymphoid tissue
(MALT) lymphoma as an important differential diagnosis for the relationship between IgG4-ROD and orbital lymphoma.
The 2023 revision directs physicians’ attention toward lymphomas other than MALT lymphoma, considering that the 2014
criteria might have placed too much emphasis on MALT lymphoma.

Keywords I1gG4-related disease - [gG4-related ophthalmic disease - Optic neuropathy - MALT lymphoma - Lacrimal
gland

Introduction

Immunoglobulin G4 (IgG4)-related disease (IgG4-RD)
is a clinical entity characterized by IgG4-immunopositive
lesions in various body organs accompanied by elevated
serum IgG4. Comprehensive diagnostic criteria for 1gG4-
RD were established in 2011 by the Research Program for
Intractable Disease of the Ministry of Health, Labor, and
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Welfare (MHLW) in Japan [1]. In 2011, the first international
symposium of IgG4-RD was held and its conclusions were
published as recommendations for the nomenclature [2] and
consensus statement on the pathology of IgG4-RD [3]. A
representative condition for ophthalmic lesions of [gG4-RD
is bilateral IgG4-positive lacrimal gland swelling accom-
panied by swollen salivary glands, known as IgG4-related
Mikulicz’s disease [4]. In 2014, a Japanese ophthalmology
study group established diagnostic criteria for IgG4-related
ophthalmic disease (IgG4-ROD) [5]. The criteria describe
the most affected ocular adnexal tissues of IgG4-ROD: lac-
rimal glands, trigeminal nerves, and extraocular muscles.
However, as clinical knowledge and the literature accumu-
lated, it became apparent that the most severe symptom of
ophthalmic lesions is visual loss due to optic neuropathy
[6], which we now recommend for the diagnostic criteria for
IgG4-ROD. We herein propose the 2023 revised diagnostic
criteria for [gG4-ROD.
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Original 2014 diagnostic criteria for IgG4-related
ophthalmic disease

The original diagnostic criteria for IgG4-ROD were pub-
lished in 2014 [5] and comprise three main items: (1)
Imaging studies show enlargement of the lacrimal gland,
trigeminal nerve, or extraocular muscle as well as masses,
enlargement, or hypertrophic lesions in various ophthalmic
tissues; (2) Histopathologic examination shows marked lym-
phocyte and plasmacyte infiltration, and sometimes fibrosis.
A germinal center is frequently observed. 1gG4 + plasma-
cytes are found and satisfy the following criteria: ratio of
IgG4 +cells to IgG +cells of 40% or above, or more than
50 IgG4 + cells per high-power field (x400); (3) Blood test
shows elevated serum IgG4 (> 135 mg/dL) [5]. The first cat-
egory (1) describes three major lesions of the IgG4-ROD,
lacrimal glands, trigeminal nerves, and extraocular muscles,
but the criteria do not mention optic neuropathy causing
decreased visual acuity and/or visual field impairment.

A recent multicenter study in Japan of 378 patients with
I1gG4-ROD supports the three most frequent lesions, which
are in the lacrimal glands (86%), extraocular muscles (21%),
and trigeminal nerves (20%) [6]. The study also describes
major ophthalmic symptoms, including dry eye (22%), dip-
lopia (20%), decreased vision (8%), and visual field defects
(5%) [6]. The latter two symptoms due to optic neuropathy
may lead to blindness. Therefore, we recommend the men-
tion of severe symptoms in the revised version of the diag-
nostic criteria for [gG4-ROD.

Optic neuropathy in IgG4-RD

To our knowledge, patients with decreased visual acuity due
to optic neuropathy in IgG4-RD were first reported in 2011
[7, 8]. Thereafter, other patients with cases of optic neuropa-
thy caused by IgG4-RD were reported to date [9-37], and
are summarized in Table 1. The references in Table 1 were
selected using a PubMed search for reports describing case
findings including visual acuities published before May
2023, using the keywords, “IgG4 optic neuropathy,” “IgG4
optic perineuritis,” and “IgG4 pachymeningitis visual loss,”
and by examining the reference lists of the articles found by
the search. The ages of the patients ranged from 17 to 86
(median 61, n=43) years, and the ratio of male-to-female
patients was 30/14 (n=44), indicating male dominance.
Serum [gG4 levels ranged from 57.9 to 2650 mg/dL (median
355 mg/dL, n=27). Magnetic resonance imaging (MRI) and
computed tomography (CT) findings revealed that the most
frequent causes of optic neuropathy were compression by a
mass around the optic nerve, swollen extraocular muscles,
and swollen supraorbital nerve. By contrast, other reports
describe optic perineuritis accompanied by lesions of the
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optic nerve in the orbit and the optic canal, optic chiasma
and cavernous sinus, and by hypertrophic pachymeningitis
(Table 1, cases :12, 13, 14, 17, 19, 24,27, 37, 38, and 44). In
many cases, decreased visual acuity recovered well through
systemic corticosteroids, rituximab, and orbital decompres-
sion surgery. Even though the pretreatment visual acuities
such as counting fingers or hand motion were very low,
visual acuity recovered somewhat after treatment (Table 1,
cases: 14, 21, 33, 36, and 44). However, deteriorated visual
acuities in other eyes did not recover, (Table 1, cases:13, 14,
24,29, 30, 32,37, and 39), especially in patients with severe
pretreatment decreased visual acuities, such as light percep-
tion or less (cases:13, 14, 37).

A representative case of IgG4-ROD with optic neuropa-
thy is presented in Fig. 1, in which visual function responded
well to corticosteroid therapy. We obtained the approval of
the Kanazawa University Institutional Review Board (IRB)/
Ethics Committee to review the case. An elderly man pre-
sented with decreased visual acuity to counting fingers OS
during the past month. His right best-corrected visual acu-
ity was 0.9 at the initial visit. MRI showed bilateral exter-
nal ocular muscles swelling and mass lesions at the orbital
apex compressing the optic nerves (Fig. 1a). Hematologic
studies revealed elevated serum levels of IgG4 746 mg/
dL (normal range < 135 mg/dL), suggesting a diagnosis of
IgG4-related optic neuropathy. He immediately underwent
steroid pulse therapy, and after the first course of intrave-
nous methylprednisolone (1000 mg/day for 3 days), the
visual acuities increased to 1.0/0.5 (OD/OS), and the visual
field presented paracentral scotoma OD and large central
scotoma OS (Fig. 1b). After the second course, the visual
acuities increased to 1.2/0.8 (OD/OS), the right visual field
improved to normal, and the left visual field showed only
paracentral scotoma (Fig. Ic). He underwent three courses
of steroid pulse therapy, followed by oral prednisolone
tapering therapy with an initial dose of 30 mg/day, resulting
in the left visual acuity improving to 1.0. MRI after this ste-
roid therapy showed that the orbital apex mass lesions dis-
appeared (Fig. 1d). This case and previous studies teach us
that we should keep in mind the possibility of IlgG4-ROD as
a differential diagnosis of optic neuropathy and that prompt
steroid therapy for [gG4-ROD can lead to a good prognosis.

IgG4-related ophthalmic disease and lymphoma

Some studies have found that mucosa-associated lymphoid
tissue (MALT) lymphoma can arise in the background of
IgG4-ROD [38-40]. In addition, a case of IgG4-producing
orbital MALT lymphoma de novo is reported [41]. A multi-
center study of orbital lymphoproliferative diseases in Japan
[42] indicates that MALT lymphoma is an important dif-
ferential diagnosis of IgG4-ROD. Based on these reports,



295

The 2023 revised diagnostic criteria for IgG4-related ophthalmic disease

SO
‘AdO XId 10319p
‘Sd ‘dO AVINBOT(Q YVINS0T0T [e303 3sow]y  NO Surssardwod Jur[joms NOS 1S d d/L1 1T LIOZ TR OM 0T
SNUIS SNOUIDABD Y} JO SUl[[oMmS (osoueder)
Adexoyy ou S0 S1°0 aN ‘NO Surpuno.ins suoIso| Ss¢ d N/OL 0T 9roz BIBeN 61
SO ‘Sd 05/0T 001/0T aN STUIS SNOUISAED SY) UI SSBIA [ewou d /19 61 910T TeR JYoIM 81
(ssog xade j1q10 ‘[eueo ondo ‘sosnuts
AdD ‘Sd aN [ensiA)AN AN SNOUIDAED [LIOJE[Iq Ul SUOISI'] 91 174 N/SL 81 9107 [e Juemy L]
(uorsa|
SO €0 €0°0 aN asudjuLpdAy) Aydone NO 0be 1 d/6L LT 9l0T Tew3ueyz 9]
dO ‘SO AdN  (sseupurq)aN aN NO Surpunoxms ssejy €88 d N/6€ 91 SI0Z [elomysoN [
wseryo Ade1oyy
002/0T WH aN ‘NO [BIUBIOBIIUL UI SUOISI] Sump,, 1
S10¢
XI¥ ‘SO ‘Sd 0 d1 an NO [ewseryoad ut suoIsa| ! d N/9€ Sl e eyoqueg b
dT dIN aN Isays NO 1
XL ‘Sd d1 dIN AN Yy suolsa[ [eagurudwiAyoed 81 d /S vl SI0T e3¢
Tl WH an 1
Y102
SO ‘sd 01 NH aN  suiSuruowkyoed srgdontodAH 6'LS d d/sL €1 ‘Tejo emeSnsy ]
Id XI1d
‘SO ‘Sd 9¢/9 dIN Surfjoms INOH 8¢ d WL 4! vI0Z TeRUWYD [
BUWO)00S
02/0T STI1/0T [e900110g 1
jods ¥10T
SO ‘Sd 02/0T 0T/0c  purq pasre[ug NO Surpunouins ssejy 0581 K| N/T9 I e IyseyedeL Q[
an an 60 AN NO Surssardwoo ssew [e)1q10 aN d N/8S 01  +10T T8 aqesog 6
aN aN 90 AN NO Suissaxdwod 3urfoms NOS aN 1 W/EL 01  +10T Te 3 aqesog 8
NO Sut
an an €0 AN -ssaxdwoo ssew ‘uloms NOS aN 1 W/EL 01  +10T Te 1 aqesog L
an an 90 aN uoIsa] Jey Asnyig aN d d/9¢ 01  +10T T8 aqesog 9
NO 3ut
an an 0 AN -ssaxdwoo ssew ‘uloms NOS aN 1 /LS 01  +10T T8 aqesog S
an an 10 AN NO Suissaxdwod urfoms NOS aN 1 d/09 01  +10T Te 3 aqesog 14
SUOISa|
aN aN 0T/0T  199Jop JoLioju] SAERNYUL INOH/UHRYS NO €TT d N/09 6 TI0T Te 19 goqny €
110T
SO ‘Sd S'1 0 an Suroms WOH 0L1T 1 4/89 8 '[e 30 eweArysesiy 4
par AN (pasearosp)aN aN ssew yyeays NO aN d /LE L 1102 'Te 30 eze[d I
(1P
Amoe /3w $O3]
[ensIA jusw A)moe [ensIA  J03J9p PIoY [eNSIA Ayredomau ondo  wnias juow #
JUSUNBAI],  -1BOINSOd JUoUNBINIJ JUOUNBINIJ Sursnes s3urpuy 1L.O/TIN -18oN01g Aeroje Iopua3) (s1eok) 98y  90uIJOY jodoy ose)

Sursstw uonde) | 3|qeL

pringer

&H's



M. Takahira et al.

296

720¢
SO 0 0 aN NO Surpunoxms suoIsa| €9t 1 N/09 9¢ el eyorwe  [¥
Tl 90 T
70T
SO 1 ') BUWOJOOS [eNUd) NO Surpunoins suoiso| 676 N W/CsS 9¢ ‘Te 19 eyjoewieH o
dO ‘XI¥ NO Surssor
‘SO ‘Sd dIN 05/0T AN -wod da00onw snuis prousydg 182 1 /61 S¢€ TTOTIeR ISned 6§
10 9100 an T
SO ‘sd 9100 dIN dN  smSuruswAyded orydonted (4114 Rl N/98 143 1207 Te@ 0oM 8¢
6/9 6/9  BUWOJOJS [BNUI)) T
dO ‘SO ‘sd dIN dIN an spiduruowiyoed €€t K| W/YL €€ 120z Tereoegd L€
SO ‘Sd 0t/0T 40 aN NO Surpunoxms ssejy| 1z 1 /19 43 [z0z e Wy 9¢
AVINSoT
SO dO ['0-  dVINSOTL0 aN NO Surpunoxmns ssejy SsTl d N/€9 1€ [20T TERBPON  S€
$T/0T 0t/0T aN 1
VZV ‘SO 02/0C 0£/0¢ aN NO SuIpunonmns suorsd | 059T d IN/8€ 0€  0T0TTeR3Sunyg  p¢
SO 0£/0¢ I an NO Surpunoxns ssejy aN d N/S9 6¢C 020T TP YO €€
XIN
‘qeturxTgur
‘d0O ‘SO ‘Sd dIN 0001/0T AN NO Surssardwoo ssew [e)1q10 aN 1 d/61 8¢ 0z0T Tew IR ¢
do ‘VzZv
‘SO ‘Sd 02/0T 0€/0C aN NO punore uonenyuy aN d 4/0 8T 0z0T TewIRT ¢
NO
VZV ‘SO ‘Sd 02T/0T 05/0C AN punole uonen[yur paje[nqo| aN 1 N/69 8¢ 0T0T TR T 0f
do XI¥ snuis sno
‘SO ‘Sd 0 0021/0¢T AN -UI9AED Je UOISO dAISsaIdwo)) aN 1 4/8¢ 8¢ 0T0T TR IeT 6T
VZV ‘Sd 0€/0T 0t/0C AN NO Surssardwoo sseuw [e)1q10 aN K| d/zs 8¢ 0T0T Tew IR 8T
SO ‘Sd 0t/0C 0L/0T AN NO Surssardwod ssew [e)q1Q aN d /L9 8¢ 0T0T Tew IR LT
SO 1 0 BUWOJ00S IOLIJU]  SNUIS SNOWIdABI/N( UI SUOIS9T 6 1 A/vL LT ‘e mwmchmﬁ%%m 9T
XI¥ ‘SO ‘Sd 0T/0T 0S/0T  BUWOJOIS JOLIOFU] judwagre[us WO aN d /0¥ 97 8l0z Tewtpueyy  ¢g
kO] 0¥/0C ®ewolods Hoﬁvm.:w 1
XId ‘SO 05/0¢ 02/0C [eWLION sprmautiad ondo 1L A N/SL ST 810 dneWdT T
aN an T
XId ‘SO ‘Sd AaN  (sseupurqQ)aN 109J9p Te30], snisuruowAyoed asngiq aN d Apmpe Sunok ¥ 8I0TOUOL-B[[pd €T
do
XINd ‘SO aN aN aN NO SuIpeAut sseu [e31q1Q 161 d /19 €T LT0T sBso10n 7T
NO Surssardwod
SO ‘sd 90 4D BWOjOOS [BNUS) SSew [e)1q10 ‘ul[[ams WOHT 44 A d/9L 44 LTOT WSIOYEL [T
(1P
Aymoe /3w) D3]
[ensIA judw A)moe [ensiA  J03Jap P[oY [eNSIA Ayredormnau ondo  winas juow #
jusuneal],  -jeamisod juauneanaId JjuouneanaId Sursnes s3urpuy 1L.O/TIN -1eanaIld Arerde| Iopuag) (s1eak) 98y  90u0I0JOY yodoy  ase)

(penunuoo) | ajqeL

pringer

Ns



The 2023 revised diagnostic criteria for IgG4-related ophthalmic disease

297

-
=
5}
=
< =
= %) 1%} =
= o o 2
=
bib =
2 53 p=§ Q9
£33 N S o S S
A E & — IS} Q&
273
s =
=)
B g N =
2.2 N 2e S
2T (=) o o Q O
-
é ) )
5 g g
- 3 )
=B 2 2
(S S S
Eﬂ) @ @
= = — —
< < <
L= =] i=}
B=]
Sz 5 5§ op
A O O Z Z
o
s}
) ‘7
E wn
on ©n 9]
g Z Z .Sg =1 E
7] o o = 9 9]
3 S .S =
2 o0 o0 g = 3
S =) ) L o o 5]
: § £ &5 |8 2
o 2 = = SIS} b
g% = = - o =
g 8 o 53 28 |2 g
s £ =) = 8 b 5
<] 5 5 o 2 = =
Q:E‘ 7 7 2 'a .on 19
= 2 ) ) w S sl I
O = =] = = 3| o =
= o 2 .2 .QE’gﬁ 2
= ©n ©n @»n '8 =
E‘a 5} 5} o2 gl IS
o — — — ©'w| 15}
Z o
£ 5]
— e et
=}
¢Eté° g 20
5 0 Z >
S 2~ o, & -
= 2 < o o Lo
S50~ < 0 o = &
;-Ew._lo = I 3 = o
=% — TN < — Q < Qo
- B8 =
=]
= =
) © €
— g O
> = g 2
= A &=
= 5 .=
£ = 23
g £z =
S 0O &
— =4 — 2R gm‘zg
.n.n':
E ¥ s 8
o = =)
[ g88.~
5} s Z2 = =
o = X =
£ - & 2 X
& 2 5 EF 3
=~ T =2 <
z TEE
5] 5 8 ¢ <
= 225y
Z 5 5 = |EZEE
o0 = Iy B e o = &
< N o NS s S 8 <
';Om.ﬂ
) gm~04
5} = gg
= S . B
15} S u =
= DI =
2 E o5 L2
DO'_'
2 g 2 5 [9ES%
5 2 35 ©
8 g o
5 = 2 2 >
I < O § A
< o = B O
— — N s Z -
—_ < < — -0 8% uw
= - - < N . = =
Q (5] 153 - B =S
=) et et 153 Z & &K
£ < < 3 5 S g 2
= | s & & = o 5]
o | g EN"% .gc‘?*.:
o | & ] o = 5 & £ B
= | o S o S o < < =)
_ | T & T & M ';5%5
2 o
Q2 | o 5:;;;><
= |8 a o< s & 8E
= O % < <+ < <= F =

the original diagnostic criteria of [gG4-ROD in 2014 states
that “Mucosa-associated lymphoid tissue (MALT) lym-
phoma may contain IgG4 + cells; therefore, careful differ-
entiation is necessary” [5]. However, lymphomas other than
MALT lymphoma related to IgG4-ROD are also reported:
these were follicular lymphoma [38, 43] and diffuse large B
cell lymphoma [44—47]. We should be vigilant for chronic
inflammatory states of 1gG4-ROD, which could cause the
development of not only MALT lymphoma but also other
B-cell lymphomas.

The 2023 revised diagnostic criteria for IgG4-related
ophthalmic disease

To improve elucidation over the initial version of the diag-
nostic criteria for [lgG4-ROD, a revised version of the diag-
nostic criteria is proposed for 2023, as shown in Table 2.
The revised diagnostic criteria were established through dis-
cussions among members of the [gG4-ROD team organized
by the Research Program for Intractable Disease by the
Ministry of Health, Labor and Welfare (MHLW), Japan. In
this revised version, the three main items and the list of dif-
ferential diagnoses remain unchanged. However, the most
severe symptom of IgG4-ROD, visual loss, should be men-
tioned, and in accordance, a section labeled Attention I was
added with the following statements. Clinicians must be
vigilant for optic neuropathy causing visual acuity and field
deterioration. Attention needs to be paid to hypertrophic
pachymeningitis as the cause of optic neuropathy. Another
section, Attention II was added, relating to the possibility
of IgG4-positive lymphomas other than MALT lymphoma.
Lymphomas, as represented by mucosa-associated lym-
phoid tissue (MALT) lymphoma, may contain IgG4 + cells;
therefore, careful differentiation is necessary.

Relationship to the comprehensive diagnostic
criteria for IgG4-related disease

The initial version of the “comprehensive diagnostic criteria
for IgG4-related disease” was established in 2011 [1], and
is used to diagnose IgG4-RD in all organs. These compre-
hensive diagnostic criteria were revised in 2020 [48]. In the
2020 revised comprehensive diagnostic (RCD) criteria [48],
Item 3, pathological diagnosis is described as: Positivity for
two of the following three criteria, (1) Dense lymphocytes
and plasma cell infiltration with fibrosis, (2) Ratio of IgG4-
positive plasma cells /IgG-positive cells greater than 40%
and the number of IgG4-positive plasma cells greater than
10 per high powered field. (3) Typical tissue fibrosis, par-
ticularly storiform fibrosis, or obliterative phlebitis.

We found that although some cases proved definite
according to the diagnostic criteria of IgG4-ROD, they did

@ Springer
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Fig. 1 A case of optic neuropathy in IgG4-related disease treated by
steroid pulse therapy. a) Magnetic resonance imaging (MRI) before
therapy shows bilateral extraocular muscle swelling and mass lesions
at the orbital apex (arrows) compressing the optic nerves. b) After the
first course (3 days) of steroid pulse therapy, the left visual field pres-

not meet the definite 2020 RCD criteria [48] because fibro-
sis was not always seen in biopsy samples. For instance, in a
38-case series according to the diagnostic criteria for IgG4-
ROD at Kanazawa University Hospital, 5 cases failed to
meet the 2020 RCD criteria because there was no fibrosis in
the biopsy samples (unpublished observation). However, an
Explanatory note 1 in the 2020 RCD criteria describes the
combination of organ-specific diagnostic criteria as, patients
with a possible or probable diagnosis by comprehensive
diagnostic criteria who fulfill the organ-specific criteria for
IgG4-RD are regarded as being definite for IgG4-RD [48].
Therefore, patients with IgG4-ROD without fibrosis can
also be considered definite.

@ Springer
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ents central scotoma (visual acuity 0.5). ¢) After the second course
of steroid pulse therapy, the left visual field shows only paracentral
scotoma (visual acuity 0.8). d) MRI after intravenous and oral steroid
therapy shows that the orbital apex mass lesions disappeared (arrows)

Perspective

The main purpose of the present article is to establish optic
neuropathy as the most severe symptom of IgG4-ROD in
the diagnostic criteria. Another severe symptom of 1gG4-
ROD is diplopia, ocular movement impairment caused by
extraocular muscle swelling and/or orbital mass lesions.
The effect of systemic corticosteroids for these symptoms
of IgG4-ROD is generally good, but in some cases there are
limitations in its recovery. Therefore, we highly recommend
prompt adoption of corticosteroid therapy.

IgG4-RD has been designated as a specified intractable
disease (specific disease) in Japan, but the criteria does not
include optic neuropathy. A treatment guideline for IgG4-
RD describing serious circumstances, including optic neu-
ropathy, is warranted.
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Table 2 The 2023 revised diagnostic criteria for IgG4-related ophthal-
mic disease

(1) Imaging studies show enlargement of the lacrimal gland, trigem-
inal nerve, or extraocular muscle as well as masses, enlargement, or
hypertrophic lesions in various ophthalmic tissues

(2) Histopathologic examination shows marked lymphocyte and
plasmacyte infiltration, and sometimes fibrosis. A germinal center
is frequently observed. IgG4+ plasmacytes are found and satisfy
the following criteria: ratio of IgG4+ cells to IgG+ cells of 40% or
above, or more than 50 IgG4+ cells per high-power field (x400).
(3) Blood test shows elevated serum 1gG4 (>135 mg/dl)

Diagnosis is classified as “definitive” when (1), (2), and (3) are
satisfied; “probable” when (1) and (2) are satisfied; and “possible”
when (1) and (3) are satisfied

Differential diagnosis of IgG4-related ophthalmic disease

Sjogren syndrome,

Lymphoma,

Sarcoidosis,

Granulomatosis with polyangiitis (Wegener granulomatosis),
Thyroid-related orbitopathy,

Idiopathic orbital inflammation,

Dacryoadenitis or orbital cellulitis caused by bacteria or fungi
Attention I) Clinicians must be vigilant for optic neuropathy, caus-
ing visual acuity and field deterioration. Attention needs to be paid
to hypertrophic pachymeningitis as the cause of optic neuropathy.
II) Lymphomas, as represented by mucosa-associated lymphoid
tissue (MALT) lymphoma, may contain IgG4+ cells; therefore,
careful differentiation is necessary.

Appendix

The members of the Japanese Study Group for [gG4-Related
Ophthalmic Disease organized by the Research Program for
Intractable Disease by the Ministry of Health, Labor and
Welfare of Japan are as follows:

Atsushi Azumi, Department of Ophthalmology, Kobe
Kaisei Hospital.

Minoru Furuta. Department of Ophthalmology, Fuku-
shima Medical University / Soma Central Hospital.

Hiroshi Goto, Department of Ophthalmology, Tokyo
Medical University.

Kazuko Kitagawa, Department of Ophthalmology,
Kanazawa Medical University.

Yoko Ogawa, Shinjuku City Eye Clinic / Department of
Ophthalmology, Keio University School of Medicine.

Koh-ichi Ohshima, Department of Ophthalmology,
National Hospital Organization Okayama Medical Center.

Tokuhide Oyama, Medical Corporation Oculus, Uonuma
eye clinic, Niigata / Division of Ophthalmology and Visual
Sciences, Graduate School of Medical and Dental Sciences,
Niigata University.

Yuka Sogabe, Department of Ophthalmology, Mitoyo
General Hospital.

Shigenobu Suzuki, Department of Ophthalmic Oncol-
ogy, National Cancer Center Hospital.

Masayuki Takahira, Department of Ophthalmology,
Kanazawa University Graduate School of Medical Science.

Hideki Tsuji, Department of Ophthalmology, The Can-
cer Institute Hospital of the Japanese Foundation of Cancer
Research.

Yoshihiko Usui. Department of Ophthalmology, Tokyo
Medical University.
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