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ARTICLE INFO ABSTRACT

Having the characteristic features of elevated serum IgG4 levels and prominent infiltration of 1gl4-
positive plasma cells with fibrosis in lesions, Milulice’s disease (MD) has been recognized as an IgGa-
related disease (IgG4-RD). Although incidence of autoimmune pancreatitis (AR, one of the organ
characteristics of 13G4-RD, has been internationally reported, there are only a few such reports of IgGd-
related MD. The limited number of reports might be attributable to the low recognition of {gpld-related
M as a clinical entity as well as its misdiagnosis as Sjtgren's syndrome (83). Thus, we comparad several
clinical features of MD with S8 to improve praper clinical dizgnosis of MDD in the clinical setfing, A total of
70 58 and 70 MD cases evaluated at Sappore Medical University Hospital were retrospectively analyzed,
In 55 patients, sicca symptoms were the most frequent (87%), followed by articular symptoms (23%),
while lacrimal and salivary gland swelling were a rare (10%) and transient manifestation. In contrast,
lacrimal or salivary gland swelling was observed in all patients with MD. Although nearly 60% of MD
patients complained of sicca syndrome, skin vash and arthralgia were rave symptoms. Hyper-
gammaglobulinemis was recognized in both $3 and MI patients, but the cccurrence of autoantibodies in
patients with lgG4-related MD was Jow, Extraglandular organ involvement, often involving the retro-
peritoneusn, pancreas, kidiey and Tung, was often discovered at the timne of igGa-related MD dlagnosis.
Although corticosterold therapy tended to delay the hypofunction of salivary gland in 88 patients,
vecovery of decreased function of salivary glands were observed in IgGd-related MD patienis. These
results suggest the beneficial effect of aggressive corticosteroid intervention in patients with gGa-
refated MDD, Although 55 and MD are both chronic inflammatory diseases affecting the lacrimat and
salivary glands, thelr clinical features and corticosteroirl responsiveness are different, Thus, differential
diagnosis of these conditions is warranted,
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1 Imdeoducton recovery of glandular, in contrast to the irveversible tissue damage

that accompanies 55 [3]. MD is frequently complicated by autoim-

As originally reported by Johann von Mikulice-Radecki in 1892,
Wikulicz's disease (M) is a disorder characterized with symmet-
vical and persistent swelling of the {acrimal and salivary glands due
to an unknown cause [1] Until recently, MDD has been categorized
as a subtype of Sjbgren's syndrome (S8), which is a chronic form of
dacryoadenitis and sialoadenitls of autoimmune origin, However,
in the sarly 2000s, Japanese researchers discovered that “Milkulicz's
tyoe” dacryoadenitis and sialoadenitis s assoclated with an
elevated serurn 1G4 level and significant infiltration of IgGa-
positive plasma with fibrosis [2], In addition, MD was also charac-
terized by good responsiveness to corticosiarsids and prompt

%.‘nrms;pomﬁng author, Tels 187 11 611 2113, fax: 1871 11 611 2282,
E-mail address: hiakahas@sapmed.acjp (H. Takahashi).
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coi 106/ jaut.2012.01.007

mune pancreatitis (AIP), retvoperitoneal Sbrosis, and tubulointer
stitial nepheitis (TIN} with extraglandular involvernent, Indeed, the
elevated serum [5G4 levels and fibrotic infiltration of lgG4-positive
plasma cells are also observed in these extraglandular lesions. Thus,
rather than a subtype of 5§, MD Is more appropriately regarded as
a component of IgG4-related disease (IsG4-RIV); a systemic disease
which shares an etiology and clinical condition with AP [41

The Japanese Society of Pancreatology propnsed diagnostic
criveria for AIP in 2008 and attempted to encoursge international
adoption of their definition [5]. Gradually, AlP received nterna-
tonal recognition that culminated with new infernational
consensus diagnosiic criteria developed by an international expert
panel at the Mih Congress of the nternations! Association of
Pancreatology in 2010 {6]. Unfortunately, the aumber of interna-
tional MD reports vemains very low in conirast to those of AIP
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reporis, Although few patients had been diagnosed with MD in
fapan until several years ago, an lncreased number of reported
cases would be predicted in response to the growing recognition of
MDD, Considering that lgGd-related AIP is frequently reported on an
international level, it could not be assumed that lgG4-related MD
occurs only in Japan. Rather, lgG4-related MD may continue o be
miscliagnosed as 35 in countries outside of Japan. Therefore, based
on the experience at a single medical Institution (Sapporo Medical
University Hospital), we compared several clinical features of MD
with 58 with an abn to improve proper clinical diagnosis of MD.

2. Wiaterials angd methods

A refrospective survey of 83 and MD was conducted in Sapporo
Medical University Hospital, A total of 70 S5 cases and 70 MD cases
were analyzed. The diagnosis of 58 was made according to the
sevised Japanese criteria with positivity of anti-58~A antibedy as
a minimum reguirement [7] and all cases were corresponding to
orimary S5, The diagnosis of MD was made according to the diag-
nostic criteria for IgG4-related MD determined by the Japanese
Society for §5 {81 All patients with lgGd-related MD exhibited an
increased level of serum [gG4 (840 £ 740 mg/dl) and a high ratio of
serum IgG4/ieG (25.1 & 9.4%). The average follow-up period among
85 and MD cases was 117.3 and 46.8 months, respectively (Table 1).
Antinuclear antibodies were measured using indivect fluorescence
and a serum dilution reference value of <1:80, Rheumatoid factor
levels were measured via a latex immunoassay (turbidimetric) with
a reference value of <15 W/ml The Cuchieriony methed with
a serum dilution reference value of <111 was used to assess the
presence of anti~—55-A and anti~S5-B antibodies. Salivary gland
function was evajuated using the Saxon test [9]

3. Resulls
21, Clivicnd features

As outlined tn Table 1, the average age at diagnosis was higher
among lgGa-related MD cases than in S8 cases (59,0 vs, 46.5 years,
respactively), The youngest age at diagnosis of 55 and 1gG4-related
MDD was 17 and 25 years, respeciively, The male-to fernale ratio of
reporied 58 and MD cases was 2:68 and 29:41, respectively, indi-
cating relative greater male visk for lgG4-related MDD in contrastto 55,
initial sicca symptoms were prasent in nearly all 55 patients (87.1%)
and 58.6% of igG4-related MD patients. Skin rash, arthralgia, and
Raynaud's symplom were present as initlal symptoms in numerous
38 patients, including 3 young patients diagnosed with a fever of
unknown origin. However, these symptoms were rarely found in
{gGd-refated MD patients. Although most (98.6%) IgG4-related MD
patients revealed swelling of lacrimal and submandibular glands at

Fabsie 1
Patient demographic characteristics at inclusion,

Sidigren's fg(id-related
syndrome Mikulicz disease
M. Patients 70 7Q
Average age ot diagnosis (yr) 46.5{17--74) 5803 {2588}
(Male/fomale) 2E8 2941

Follow-up perfod (monih)
Initial symptom
Sicca syndrome

117.3 (15-394) 46,3 (1--208)

51 {87.1%) 41 (58.6%)

Axthralgia 16 (22.9%) 4 (0.0%)
Sldn rash 9 (12.9%) 1{1.4%)
Lavrimalfsalivary gland swellig 7 (10.0% 70 {100.0%)
Nasal obstruction 0 {0.0%) 36 (51.4%)
Fever 7 (10.0%) 0 (0.0%)
Raynaud’s phenomenon 3 (4.5%) 0.{0.0%)

diagnosis, only 10% of patients with 83 had swelling of salivary glands
and a transient enlargement of the parotid glands.

3.2, Leboratory findings

As noted in Table 2, hypergammaglobulinemia was a chavacter-
istic feature of both diseases, Average levels of serum 1gG at diag-
nosis in S5 and IgGd-related MD patients were 1830 and 2533 mg/
dl, respectively. Although hypocotplementemia («30 Ufml of
CHA0) was rarely recognized (v S5 patients, approximately 20% of
patients with IgG4-related MD demonstrated this finding, With the
exception of a single patient, all others with lgGd-related MD
showed negativity of the anti-85—A antibody, Additionally, only
afew positive cases for antinuclear antibody and rheumnatoid factor
were observed, Hematological tests were predominanily nornal
Flevated serum CRP levels (0.3 me/dl) were observed in 3 patients
{4.3%) with 85 and 9 patients (12.9%) with lgG4-related MD,

3.3, Exsroglandular lesions

+ As noted in Table 3, the most frequent extraglandular lesions in
38 patients during the follow-up period were arthralgias (20.0%),
followed by skin rashes (14.3%), chelestasis including primary
biliary circhosis {8.6%), liver dysfunction (4.3%), and renal tubular
acidosis (4.3%). The pattern of organ involvement was similar
those conventionally reported with 55 {10} Conversely, 1ghd-
related MD was most frequently accompanied by retroperitoneal
fibrosis (20.0%), followed by AP (18.5%), TIN (18.7%), and lung
involvement (15.7%). Prostatitis and hypophysits were also
observed in lgGd-related MD. Although 8 patients (12.9%) with
lgGd-related MD had superficial lymph node swelling, which
required differential diagnosis from malignant lymphoma, systemic
iymphadenopathy including the involvernent of mediastinal lymph
nodes was observed in 44 patients (62.9%) with lgG4-related ML
The introduction of the F-18 fludeoxygiucose positron emission
tomography (an FDG-PET) scan has enabled early and highly
sensitive detection of extraglandular lesions in igG4-related MD,
interestingly, multiple organ involvement (with the exception of
mediastinal lymph nodes) exdsted at diagnosts of [gCa-related MD
i 41 (93.2%) out of 44 patients, While the effect of corticosteroid
therapy after the diagnosis of {gG4~related MD should be consid-
erad, only 3 patients developed new exiraglandular lestons during
follow-up,

3.4, Prognosis in salivary glend funciion

As estimated using Seaxon's test, the 85 patients’ salivary gland
function at diagnosis and end of follow-up was 182 & 145 g2 min

Table 3
Laboratory findings at diagnosis.

Sbgren’s syndrome
(1t = 70}

{g(i4-related
Milwlicz disease
e 70)

180G (mg/d) 18304 L 49938 2533,9 416332
Tgd (rngfdt) 2924 1 138.6 196,05 871
teM (mg/di) 131.7 L 688 3.8 4 6832
CHEG (/L) 435 L &85 A82 5 128
Hypocomplimentemia 363 (4.3%) 15{70(21.4%)
Antinuciear antibody - {3180x) FALTO (48,650 170 (15.7%)
Rlweurnatoid fagtor 28/70 {400 AP0 (20.0%)
Anti-S$5--A antibody - 070 (100%) 70 {1.45)

Anti~35--8 aniibody

WEBC (fmim®)

PLT (¢ 107 mn®)

Elevation of CRP (:20.3 mighdly

/70 {0.0%
6006 & 1567
235 460
9170 (12.9%)

4964 -+ 1608
216 4 A4S
370 {453}
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Organ involvement in Sjagren’s syndrome and lgGd-related Miludics's disease.

Sitgren’s IgGd-related

syndrome Milaslicz disease

(11w 700 (= 703
Joing 14 {200%) G {G.0%)
Skin 10 (14.3%) 1{1.4%)
Eye 2{2.9%) G (0.0%)
Pancreas O {0.0%) 13 (18.6%)
Biliary G (8.6%) 2{2.8%)
Liver 3 (435 1(1.4%)
Ridney 3{4.3% T{I57%)
Retroperitoneun 0 {0.0%) 14 (20.0%)
Prostata G (0.08) 5 (7.1%)
Lusng 1 (14 11{15.7%)
Haart 0 (0.0%) 2(2.8%)
Piiuitary 3 {0.0%) 1 {1.4%)
Parotid 7100 19 (27.1%
Submandibular 2 (2.9%) 68 (97.1%)
Lacrimal 1{1.4%) 69 (98.6%)

and 1.20 & 0.98 g/2 min, respectively (Table 4, Fig. 1). The monthly
anct yearly rate of salivary gland function decrease in 55 patients
was 0,008 gf2 min and -0 g/2 min, respectively. The monthly
rate of salivary gland function decrease was -0.0105 2/2 min in 58
patieats without corticosteroid therapy and ~0.0048 /2 min in S§
patients with corticosteroid therapy. In contrast, salivary zland
function at diagnosis and end of follow-up among 28 patients with
lgGa-related MD was 2,24 & 187 gf2 min and 3.02 & 151 /2 min,
respectively (Table 5).

&, PHscussion

Chronle  dacryoadeniiiz  and  sialoadenitls, which  showed
symimetrical, persistent swelling of the lacrimal and salivary glands
{50 called MD), has been considered a subtype of S5 [11 ], However,
recent research from Japan reported that an increased level of
serum 1gG4 and significant infiltration of igG4-positive plasma cells
with fibrosis in the lacrimal and salivary glands were observed in
MD, and similarly io AIP [2], In addition, MD has heen found to be
accompanied by a wide variety of extraglandular lesions. Thus, MD
is mow considered to comprise IgG4-RD with AIR rather than
belonging to 85 [4] In particular, AIP cases have been reported all
over the world and international consensus diagnostic crireria were
recently developed [5]. Although the diagnostic criteria for Igt4-
related MD were created by the Japanese Society for 8 [8], inter-
national consensus on clinical criteria for MD has vet to be estab~
lished [12]. Theve are few reports regarding MD from countries
other than Japan. However, many cases of IgG4-RD with AIP have
been already reported Internationally. Considering that about one-
third of idiopathic retyoperitoneal fibroses arve assumed to be [gGa-

Table 4

Freguency of extraorgan involventent in Sjligren’s syndrome on Hterature repoct,

Fauchais AL [15] Baimpa B [16] Ramos-Casals [17]

{n . 445) {n ~ 536} (n 1010}

Articudar 500 30% A8%
Cutaneous 6% T

Renal 8% 8% 5%
Pulingnary 125 19% 1%
Hepatobiiary - 7%
Neuropathies (6% 1899 £1%
Museudar 17 0.4% .

Thyroid - 14% -

Pancreas 0.5%

&

3.9
3.0 o
25

] 1,82
wag -

/2 i

190
iR = 3
& &
g 16 - (“H 1.20 “_5 £ 14 &
3 " @ "
g o+ |8 s
[ 63 T G [
05 151 1 “ &
il
| i i j L j L i
Ttat Steroid No stergid toG4-MD
{n=70) (n=18) (n=52} (n=28)
Sidgran's syndrome

Fig. L Salivary gland function before and after follow-up in Sibgren’s syudrome and
lgGd-related Mikulicr's disease patients,

refgted [13], MD is unlikely 1o be endemic to Japan. Rather, given
that MD had previously been considered to be a subtype of S and
that the recognition {or 1gG4-RD Is quite low in western countries,
patients with IgG4-related MD might have been misdiagnosed with
58, Therefore, by comparing 58 to IgGd-related MD patients eval-
uated at our institution, the puwrpose of this study was w find
characteristic clinical features of 1gG4-RD in order to help make
a differential agnosis,

This study found that the typical igG4-related MD patient is
2 male or female around 60 years of age, presenting with swelling
of the submandibular region and upper evelids. Articular Sy~
toms, pyrexia, and skin rash suggestive of systemic rheumatic
diseases were rarely observed among JeG4-related MD patients,
Sicea syrptoms were initially recognized in approximately 60% of
IgG4-related MD patients, lower than in 5§ patients. Thus, a diag-
nosis of 85 and also Igld-related MD should be considerad when
patients present with sicca symptoms such as oral thirst and dry
eyes, Although IgG4-~related MD patients showed a slightly higher
level of serum 1gG compared with 88 patients, the positivity of
disease-specific or -nonspecific autoantibodies was lower in igld-
related MD patients. Hypocomplementemia was ohserved in
approximately 20% of IgGd-related MD patients, particularly among
cases with multiple organ involvement containing renal lesions
[ 14]. When IgGa-related MDD is suspected based on these Sy
tors, physical Aodings, and laboraiory data, it is essential to
perform serum [5G4 level measurement as well as immunostaining
with anti-lgG4 antibody for tissue specimens from lacrimal and
salivary glands. If the serum level of IgG4 exceeds 135 mg/d] and
lgG4-positive plasma cells prominently infiltrate tissues with
fibrosis, IgGd-related MD should be highly suspected. Finally,
malignant  diseases should be excluded prior to achisving
a diagnosis,

In general, the most frequent extraglandular lesions in 88
patients were arthralgias, followed by organ involvement such as
Kidney and lung according to Htevature report (Table 4) [15+171. On

Table 5
Salivary gland function before and after fallow-up,

Fullow-up
period (moenth)
mean (50

Saxon's test (g} min)

Befora After Monthly change
tean (30}
SjGgran’s syndrorme (i1 - 70) 117.3 £ 832 1482 120 00090 - 00186
sterobd therapy (.= 18) 12376 2983 158 137 00048 L 00187
uo steroid therapy (1« 52} U103 £ 1603 190 114 00105 &£ 0.0158
Mikuticz's disease (n . 28) 66.9 - 411 224 303 00181 400286
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the viher hand, the extraglandular organs involved in lgGd-related
MED are clearly different from those involved in 88, Thus, 1gGd-
velated MD should be suspected when various organ involve-
ment, characterized by various indicators such as pancreatic
syvelling or refroperitoneal fibrosis, s recognized. In particular, the
pancreatic involvement corresponding to AP s characteristic of
gl4-RDy, There are fow reports regarding pancreatic lesion asso-
clated with 58 [18] Although Ramos-Casals reported 0.5% of
pancreatitis in 58 patients as one of exiraglandular features,
detailed disease description was not avaflable [17] In the case of
igGarelated MD, mudtiple organ involvement will be present at
initial diagnosis. Therefore, systemic examination, including an
FRG-FET scan, should be performed [18],

There have been only a few reports to assess the effectiveness of
corticostercid for the improvement of salivary gland function in 5%
patients. One earlier contrelled trial compared oral prednisolone
{30 myg, alternate days for 6 months) and placebo in 85 [20], There
was no difference between groups in sativary flow rate, suggesting
no beneficlal effect of corticosteraid. However, a prospective study
in 20 patients with 38 found that low dose prednisolone mainte-
nance (initial dose 15 mg daily, maintenance dose 5-7.5 mg daily)
ledt to an increase of saliva production during 26,3 months of mean
follow-up period [21]. This study confirmed that corticosteroid
treatment did not cause significant improvement for salivary gland
function in 5$ patients, and prognosis of salivary gland function was
remarkably different between 88 and lgGd-related MD (Fig. 1)
Although conservative treatment without corticosiercid might be
chosen for igG4-related MD patients not presenting with subjective
symptoms, the introduction of corticosteroid appeared to have
a beneficial effect on glandular function,

3. Conclusion

IgGd-related MU comprises an important component of lgG4-
B, which is associated with AR Although thers are few reporis
of MD from countries other than Japan, the number of reporied
lgGd-related MD cases will likely increase internationally over
coming years, just as the number of AIP cases i also increasing.
Most lgGa-related MD patients might be misdiagnosed with 58.
Patients presented with a swelling of the lacrimal and salivary
glands and sicca syrptoms should be suspecied for a diagnosis of
IgGd-related MID, Physical examination for lacrimal and salivary
glands and measurement of serum 1gG4 are essential for proper
diagnosis, In addition, negativity of anti-58--A antibody and char
acteristic extraglandular lesions common to AIP might also suggest
igGa~related MD. Corticosteroid therapy is effective in improving
salivary function armong lgGé-related MD parients.
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Abstract

Since Morgan’s report in 1953, Mikulicz’s disease (MD) has been considered part of primary Sjogren’s syndrome (SS). However, MD has
a unique presentation, including persistent swelling of the lacrimal and salivary glands, and is characterized by good responsiveness to
glucocorticoids, leading to recovery of gland function. Recently, it has been revealed that MD patients show elevated serum immunoglobulin
G4 (1gG4) levels and prominent infiltration of 1gG4-positive plasmacytes. The complications of MD include autoimmune pancreatitis,
retroperitoneal fibrosis, tubulointerstitial nephritis, autoimmune hypophysitis, and Riedel’s thyroiditis, all of which show IgG4 involvement in
their pathogenesis. Thus, MD is a systemic ““IgG4-related disease.” In addition, recent analyses have revealed that Kiittner’s tumor (KT), a
chronic sclerosing sialadenitis that presents with asymmetrical firm swelling of the submandibular glands, is also associated with prominent
infiltration of IgG4-positive plasmacytes. MD and KT differ from SS and are thought to be singular systemic IgG4-related plasmacytic

diseases. Here we discuss the results of recent studies and provide an overview of MD as an IgG4-related disease.

@© 2011 Elsevier Ireland Ltd. All rights reserved.

Key words: Mikulicz’s disease; Kiittner’s tumor; Sjogren’s syndrome; 1gG4-related disease; Immunoglobulin G4

\

\l

1. Introduction

In humans, the serum immunoglobulin G (IgG)
subclasses are defined as 1gGl, 1gG2, IgG3, and IgG4. In
healthy adults, the mean serum level for IgG4 is lower than
5% [1]. Generally, the amount of IgG4 does not vary with
sex or age, and the amount of IgG4 as well as the IgG4/total
IgG ratio tends to remain constant [2]. Although the
physiological role of IgG4 remains unclear, several diseases,
including Mikulicz’s disease (MD) and Kiittner’s tumor
(KT), have recently been reported to be associated with
elevated serum IgG4 levels and prominent infiltration of
plasmacytes expressing IgG4 [3-5].

MD refers to idiopathic, bilateral, painless, and symme-
trical swelling of the lacrimal, parotid, and submandibular

* Corresponding author at: South 1, West 16, Sapporo 060-8543, Japan.
Tel.: +81 11 611 2111x3491; fax: +81 11 615 5405.
E-muail address: himi@sapmed.ac.jp (T. Himi).

glands. Because MD and Sjogren’s syndrome (SS) are
histologically similar, MD is considered as a subtype of SS
[6]. However, MD and typical SS differ in some clinical
features. In MD, the enlargement of lacrimal and salivary
glands is persistent and secretory dysfunction is either minor
or not detectable. Further, MD shows good responsiveness to
steroids. Serologically, MD patients exhibit normogamma-
globulinemia or hypergammaglobulinemia and normocom-
plementemia or hypocomplementemia, but they lack anti-
SS-A and anti-SS-B antibodies. It has also been confirmed
that MD patients show elevated serum IgG4 levels and
infiltration of 1gG4-positive plasmacytes in the lacrimal and
salivary glands [3]. Thus, MD is apparently distinct from SS.
Attention has also been paid to the pathological similarities
between MD and autoimmune pancreatitis (AIP), particu-
larly to the role of IgG4, and new developments are expected
to clarify the pathogenesis of both diseases.

In this review, we summarize the results of recent studies
and provide an overview of MD.
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