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Proposal for a new clinical entity, IgG,-positive
multiorgan lymphoproliferative syndrome: analysis of
64 cases of lgG,-related disorders

Y Masaki," L Dong,™* N Kurose,® K Kitagawa,* Y Morikawa,® M Yamamoto,’

H Takahashi,” Y Shinomura,” K Imai,® T Saeki, A Azumi,’® S Nakada,"" E Sugiyama, '
S Matsui,'? T Origuchi,™ S Nishiyama,™ | Nishimori," T Nojima,® K Yamada,'

M Kawano,' Y Zen,"”” M Kaneko,'® K Miyazaki," K Tsubota,?® K Eguchi,?' K Tomoda,®
T Sawaki,' T Kawanami," M Tanaka,' T Fukushima,” S Sugai," H Umehara'

ABSTRACT

Background: Mikulicz's disease {MD) has been con-
sidered as one manifestation of Sjogren’s syndrome (SS).
Recently, it has also been considered as an lgG,-related
disorder.

Objective: To determine the differences between IgG,-
related disorders including MD and SS.

Methods: A study was undertaken to investigate
patients with MD and IgG,-related disorders registered in
Japan and to set up provisional criteria for the new clinical
entity IgG,-positive multiorgan lymphopraoliferative syn-
drome (IgG4+MOLPS). The preliminary diagnostic criteria
include raised serum levels of 1gG; (>135 mg/dl} and
infiltration of IgG4* plasma cells in the tissue {IgG;+/1gG+
plasma cells >50%) with fibrosis or sclerosis. The clinical
features, laboratory data and pathologies of 64 patients
with 1gG4+MOLPS and 31 patients with typical SS were
compared.

Results: The incidence of xerostomia, xerophthalmia and
arthralgia, rheumatoid factor and antinuclear, antiSS-A/Ro
and antiSS-B/La antibodies was significantly lower in
patients with 1gG,+MOLPS than in those with typical SS.
Allergic rhinitis and autoimmune pancreatitis were
significantly more frequent and total IgG, 1gG,, 1gG, and
IgE levels were significantly increased in lgG,+MOLPS.
Histological specimens from patients with IgG4+MOLPS
revealed marked IgG,+ plasma cell infiltration. Many
patients with 1gG4+MOLPS had lymphocytic follicle
formation, but lymphoepithelial lesions were rare. Few
lgG4+ cells were seen in the tissue of patients with
typical SS. Thirty-eight patients with IgG4+MOLPS treated
with glucocorticoids showed marked clinical improve-
ment.

Conclusion: Despite similarities in the involved organs,
there are considerable clinical and pathological differences
between IgG,+MOLPS and SS. Based on the clinical
features and good response to glucocorticoids, we
propose a new clinical entity: 1gG,+MOLPS.

In 1888, Johann von Mikulicz-Radecki reported a
man with symmetrical swelling of the lacrimal,
submandibular and parotid glands of unknown
aetiology.' Histologically, the swollen glands
showed massive mononuclear cell infiltration,
and this condition is called Mikulicz's disease
(MD).?® Since Morgan er al reported in 1953 that
MD was not a distinct clinical and pathological
disease but merely one manifestation of Sjégren’s

— 353 —

syndrome (5S5),' MD has attracted very little
interest.

However, more than 20 cases of MD were
reported between 1960 and 2006 in Japan, and
differences between MD and SS have been
investigated.>'® Previous case reports indicated that
MD may differ from SS in a number of respects:”
(1) MD occurs in both men and women whereas
SS occurs mainly in women; (2) patients with MD
show significant enlargement of the lacrimal and
salivary glands but relatively mild xerostomia and
xerophthalmia; (3) more complications such as
autoimmune pancreatitis have been reported in
MD; (4) raised levels of serum IgG, and IgGu+
plasma cell infiltration in tissues were reported in
patients with MD; (5) a better response to
glucocorticoid therapy is achieved in patients with
MD than in those with SS.

For analysis of IgGs-related disorders including
MD, autoimmune pancreatitis and other condi-
tions, we performed a retrospective analysis of data
from patients with MD and similar cases from all
over Japan. From these results, we propose a new
clinical entity for these disorders with character-
istic features: IgGg-positive multiorgan lympho-
proliferative syndrome (IgG,+MOLPS).

METHODS
Case reports of MD involving two or three sets of
swollen lacrimal, parotid or submandibular glands
on physical examination and [gG,-related disorders
have been collected from all over Japan since 2004.
A total of 85 patients from 10 collaborating
institutes were registered retrospectively. The
diagnosis of IgG+MOLPS was defined as both
raised serum IgGy levels (>135 mg/dh)" and
histopathological features including lymphocyte
and [gGs+ plasma cell infiltration (IgG4+ plasma
cells/IgG+ plasma cells >50%)" ** with typical
fibrosis or sclerosis in the tissue. Sixty-four of
these 85 cases were diagnosed as IgG+MOLPS. Of
these 64 patients with IgG4++MOLPS (mean age
57.0 years; median age 60.0 years; range 17-80), 33
were women (mean age 54.7 years; median age
56.0 years; range 17-77) and 31 were men (mean
age 59.4 years; median age 62.0 years; range 23-
83).

These were compared with 31 patients with
patients with typical primary SS (male:female ratio

Ann Rheum Dis 2009,68:1310-1315. doi:10.1136/ard.2008.089169
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Table 1 Comparison of frequencies of symptoms and complications in patients with IgG,-positive multiorgan lymphoproliferative syndrome
{lgG4+MOLPS) and those with typical Sjéaren’s syndrome (SS)

IgG4+MOLPS Typical $§

Al Women Men All Women

(n = 64) {n =33) {n=31) {n=31) {n = 20} Japanese* p Valuet  p Valuef p Valued
Xerophthalmia 32.8% (21) 42.4% (14) 22.6% (7) 93.5% (29) 93.1% (27) <{.001 <0.001 0.114
Xerostomia 37.5% (24) 45.5% (15} 29.0% (9) 87.1% (27) 86.2% (25) <0.001 0.001 0.205
Arthralgia 15.6% (10) 15.2% (5) 16.1% {5) 48.4% (15) 51.7% (15) 0.001 0.002 1.000
Allergic rhinitis 40.6% (26) 54.5% (18} 25.8% {8) 6.5% (2) 6.9% (2) 5-10% 0.001 <0.001 0.024
Bronchial asthma 14.1% (9) 18.2% (6) 9.7% (3) 3.2% (1) 3.4% (1) 3-5% 0.158 0.109 0.476
Autoimmune 17.2% (11} 3.0% (1) 32.3% (10) 0.0% (0) 0.0% (0} <0.001% 0.014 0.532 0.002
pancreatitis
Interstitial nephritis 17.2% (11) 9.1% (3) 25.8% (8) 6.5% (2) 6.9% (2) <0.005% 0.210 1.000 0.074
Interstitial pneumonitis ~ 9.4% (6} 3.1% (3) 9.7% {3} 32.3% (10) 31.0% (9) <0.005% 0.008 0.051 1.000

Incidence rates {numbers of positive patients) are shown.
*Incidence rates in Japanese population.

TAIl IgG4+MOLPS vs all typical SS.

tFemale lgGs+MOLPS vs female typical SS.

§Female vs male lgG,+MOLPS.

2:29; mean age 52.0 years; median age 49.0 years; range 34-76).
Typical patients with S5 fulfilled both Japanese and
European'® SS criteria and were positive for both anti-SS-A/Ro
and anti-5S-B/La antibodies.

Histopathological findings were examined by haematoxylin
and eosin staining and immunohistochemical staining using
anti-CD3 antibody (rabbit polyclonal anti-human CD3 A0452;
Dako, Glostrup, Denmark), anti-CD20 antibody (mouse mono-
clonal anti-human CD20 M0755; Dako), anti-CD38 antibody
(mouse monoclonal anti-human CD38 NCL-CD38-290;
Novocastra, Newecastle-upon-Tyne, UK), anti-IgG antibody
(mouse anti-IgG antibody, M0828; Dako) and anti-IgGy anti-
body (mouse anti-human IgG4 antibody MC011; The Binding
Site, Birmingham, UK). Biopsy specimens of minor salivary

Kanazawa Medical University and those of each collaborating
institute. All data and samples from patients were collected
with their informed consent.

Statistical analysis

The frequencies of symptoms, complications and laboratory
data were compared between the groups. [gGs+MOLPS was
seen in both men and women, while the majority of patients
with typical SS were women. We therefore compared data of all
patients with IgG4+MOLPS patients and only female patients
with [gG4+MOLPS with those of typical SS patients. We also
compared female vs male patients with IgG+MOLPS.
Comparisons between the two groups were performed using
the x* or Fisher exact test with regard to the frequencies of

glands from 22 typical patients with SS with marked
lymphocytic infiltration were also examined by IgG, immuno-
staining.

Laboratory data and the clinical response to treatment were
investigated. The study was approved by the review board of

symptoms of xerostomia, xerophthalmia and arthralgia, and
complications of allergic rhinitis, bronchial asthma, auto-
immune pancreatitis, interstitial nephritis and interstitial
pneumonia, and the incidences of rheumatoid factor, antinuclear
antibody, anti-SS-A/Ro antibody, anti-SS-B/La antibody and

Table 2 Comparison of frequencies of laboratory findings in patients with lgG,-positive multiorgan lymphoproliferative syndrome (lgG4+MGLPS) and
those with typical Sjdgren’s syndrome (SS)

1gG4+MOLPS Typical §S

All Women Men All Women Normal

{n = 64) {n=133) {n=31) {n=31) {n = 29) range p Valuet p Valuei p Value$
RF 26.6% (17) 33.3% (11) 19.4% (6) 87.1% (27) 86.2% (25) <0.001 <0.001 0.263
ANA 23.4% (15) 15.2% (5) 32.3% (10} 90.3% (28) 89.7% {26} <0.001 <0.001 0.143
A-SSA 1.6% (1) 0.0% {0) 3.2% {1) 100.0% (31} 100.0% (29) <0.001 <0.001 0.484
A-SSB 0.0% (0) 0.0% {0} 0.0% {0) 100.0% (31) 100.0% {29) <0.001 <0.001 NE
Low CH50 57.8% (37) 57.6% {19) 58.1% (18} 48.4% (15) 51.7% (15) 0.510 0.799 1.000
1gG (mg/dl) 2960.1 {1.7) 2661.3 (1.7) 33158 (1.7) 2473.4 (1.4) 2459.2 (1.4) 870-1700 0.042 0.458 0.104
1gG, (mg/dl) 1155.3 {1.6) 1025.2 {1.5} 1338.4 (1.7) 1437.1 {1.5) 1417.1 (1.5) 320--748 0.039 0.004 0.038
1gG {mg/d!) 786.5 (1.5) 737.2 {1.6) 851.7 (1.5) 566.6 (1.6) 545.8 {1.5) 208-754 0.001 0.009 0.208
1gG; {mg/dl) 57.6 (2.8} 48.2 (2.8) 71.9 {2.8) 81.9 (1.8) 83.5 (1.8) 6.6-88.3 0.047 0.613 0.147
1gG4 {mg/dl) 697.7 (2.6} 690.9 (2.6) 7055 (2.7) 235 (2.1} 21.3 (1.9) 4.8-105 <0.001 <0.061 0.933
1gA (mg/dl} 194.7 (1.80) 178.3 (2.0) 213.8 (1.5) 389.7 (1.7) 3771 (0.7) 110-410 <0.001 <0.001 0.199
1gM (mg/di) 63.0 (2.0} 69.6 (2.0) 56.6 (2.1} 1473 (1.7} 145.7 (1.7} 35-220 <0.001 <0.001 0.249
IgE (1U/mi) 307.4 (4.0) 182.6 (4.3} 566.5 (2.8) 15.3 (1.4) 15.2 (1.3) <173 0.005 0.030 0.033

Values are shown as geometrical means (geometrical SD) for IgG, 1gGy, 1gGy, 1gGs, 1gGs, 1gE, IgA and igM.

Incidence rates {(numbers of positive patients} are shown for RF, ANA, A-SSA, A-SSB and low CH50,

IgE was examined in 50 patients (not all} with 1gG,+MOLPS. 1gG,, 'gG; and igG; were examined in 58 patients {not all} with igG4+MOLPS.

1Al lgG4+MOLPS vs typical SS.

jFemale 1gG4+MOLPS vs typical SS.

§Female vs male [gG4+MOLPS.

ANA, antinuclear antibody; A-SSA, anti-SS-A/Ro antibody; A-SSB, anti-§S-B/La antibody; CH50, 50% haemolytic unit of complement; NE, not examined; RF, rheumatoid factor.
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Figure 1 Histopathological findings of
labial minor salivary gland biopsy in (A~F)
patients with 1gG,+MOLPS/Mikulicz's
disease and (G, H} patients with Sjdgren’s
syndrome, (A, G) H&E staining; {B) CD3;
(C) CD20; (D) CD38; (E) IgG; (F, H) lgG,4
immunostaining. Massive lymphacyte
and plasmacyte infiltration and lymphoid
follicle formation were seen in
1gG4+MOLPS. The ducts remained clearly
without lymphocytic infiltration. CD20+ B
cells remained in the follicle and CD3+ T
cells were seen around the follicle. CD38+
plasma cells, lgG+ cells and IgG,+
plasma cells were scattered in the
periphery of the follicle. The ratio of IgG,+
plasma cells/lgG+ plasma cells was >
50%. On the other hand, there were few
or no lgGa+ celis in typical SS, even in
cases with severe lymphocytic
infiltration.

decreased CH50 (50% haemolytic

unit of complement).
Comparisons of immunoglobulin classes and subclasses (IgG,
[gGy, IgGo, 1gGs, 1gGy, IgA, IgM and IgE) were performed using
the Mann-Whitney U test. All analyses were performed using
SPSS V.11 (SPSS, Chicago, llinois, USA).

RESULTS

As shown in table 1, the numbers of patients with symptoms of
xerostomia, xerophthalmia and arthralgia were significantly
lower in all cases of IgG4+MOLPS than in typical cases of SS
(82.8% vs 93.5%, 37.5% vs 87.1% and 15.6% vs 48.4%,
respectively). Similar results were seen in the comparison of

1312

fernale patients with [gG4+AMOLPS compared with patients
with typical SS. Allergic rhinitis and autoimmune pancreatitis
were significantly more common in IgGs+MOLPS than in
typical SS (40.6% vs 6.5%, 17.2% vs 0%, respectively).
Interstitial pneumonitis was significantly rarer in all patients
with IgGs+MOLPS than in patients with typical S5 (9.4% vs
32.3%). We compared gender differences among IgG4+MOLPS
cases and found that autoimmune pancreatitis was significantly
more common in men than in women (32.3% vs 3%).

The incidences of rheumatoid factor, antinuclear antibody,
anti-S5-A/Ro antibody and anti-SS-B/La antibody were sig-
nificantly lower in patients with IgGs+MOLPS than in those

Ann Rheum Dis 2009;68:1310-1315. doi:10.1136/ard.2008.089169
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Figure 2 Effect of glucocorticoid
therapy on swolien lacrimal glands. (A-D)
Photographs of face and eyes. (E-H)
MRCT T1 imaging of another patient. (E,
G) Frontal cross-section. {F, H) Coronal
cross-section. (A, B, E, F) Before
treatment, markedly swollen lacrimal
glands were seen. (C, D, G, H) After
glucocorticoid treatment, lacrimal
swelling was reduced.

with typical SS (table 2). The same tendency was seen when
women with [gG+MOLPS were compared with patients with
typical SS. We compared immunoglobulin classes and subclasses
and found that not only IgG, but also total IgG, IgG; and IgE
levels were significantly higher in IgG+MOLPS than in typical
SS. In contrast, IgG;, IgGs, IgA and IgM levels were significantly
lower in [gG4+MOLPS than in typical SS.

Patients with IgG4+MOLPS showed marked lymphocyte and
IgGy+ plasma cell infiltration with fibrosis (sclerotic lesions).
Furthermore, lymphocytic follicle formation was observed in
many patients (fig 1). Lymphocytic infiltration into the ducts
(formation of lymphoepithelial lesions) was rare, and many
TG+ cells were scattered in the periphery of the follicles. In situ
hybridisation of kappa and lambda indicated polyclonal B cell
proliferation (see figure in online supplement). In contrast, few

Ann Rheum Dis 2009;68:1310-1315. doi:10.1136/ard.2008.089168

or no IgGs+ cells were seen in biopsy specimens of minor
salivary glands from 22 patients with typical SS with severe
lymphocytic infiltration.

Thirty-eight of the 64 patients with [gGs+MOLPS were
treated with glucocorticoids. The starting dose of prednisolone
was 10-30 mg/day for the majority of patients (n=25), and
higher doses of 40-60 mg/day for those patients suffering severe
complications (n = 13) such as pancreatitis, interstitial nephri-
tis, interstitial pneumonitis or hydronephrosis due to retro-
peritoneal fibrosis. Twenty-six patients were followed up
without glucocorticoid treatment because their symptoms were
mild or they refused glucocorticoid treatment. Glucocorticoid
treatment markedly improved clinical signs and symptoms such
as gland swelling (fig 2), but recurrence was seen in some
cases (n=15) when the glucocorticoid was tapered early or

1313
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IgG4+MOLPS

Retroperitoneal fibrosis

Lung/breast
ungfbreas Mediastinal fibrosis

Figure 3 Spectrum of 1gG4+MOLPS. 1gG,+MOLPS included Mikulicz's
disease, autoimmune pancreatitis and many other inflammatory
conditions. A-SSA, anti-SS-A/Ro antibody; A-SSB, anti-SS-B/La
antibody.

discontinued. A maintenance dose of 2.5-10 mg/day predniso-
lone was then used in most patients (37/38 patients).

DISCUSSION

We propose a new clinical entity, IgG4#+MOLPS, a syndrome
characterised by hyper-IgGs gammaglobulinaemia and IgGs+
plasma cell infiltration in the tissue (lymphoproliferative
disorder). IgG4s+MOLPS includes MD, autoimmune pancreati-
tis," 2! sclerosing cholangitis,'® Kittner’s tumour,” inflamma-
tory pseudotumour of the lung,” liver® and breast,'”?
retroperitoneal and mediastinal fibrosis* interstitial nephri-
tis,® #® autoimmune hypophysitis’ and many other inflamma-
tory conditions in multiple organs (fig 3). The distribution of
involved organs in IgG,+MOLPS is similar to that in SS, but
there are obvious differences in clinical and pathological features
between these classifications. SS is also a very broad-spectrum
syndrome, as both anti-S5-A/Ro antibody-positive and anti-SS-
B/La antibody-positive SS patients are thought to be typical SS.
We compared IgG4+MOLPS with 31 cases of typical SS.

The age range of patients with IgG4++MOLPS was broad in
our series, ranging from 17 to 80 years with mean and median
ages similar to those of SS. On the other hand, the gender
distribution was quite different. Male patients with SS are very
rare (2/31), but almost half (31/64) of the patients with
[gG4+MOLPS were men. These results suggest that the
differential diagnosis of IgG,+MOLPS should be re-examined
in men with SS, even if they meet the SS criteria.

Although swollen glands are usually correlated with xerosto-
mia and xerophthalmia in patients with SS, the incidence of
xerostomia and xerophthalmia was significantly lower in
[gG4+MOLPS, even in cases where the lacrimal, parotid or
submandibular glands were swollen. Histopathological exam-
ination showed that lymphocytic infiltration in the ducts and
formation of lymphoepithelial lesions are rare in IgG4+MOLPS,
even in cases showing severe lymphocyte and plasma cell
expansion. This may explain the marked.swelling of the glands
without severe dryness in IgG4+MOLPS. The decreased num-
bers of apoptotic cells and abnormal expression and function of
Fas ligand in MD tissue” ¢ are compatible with this observation.

Allergic rhinitis and bronchial asthma were more common in
[gG4+MOLPS than in typical SS. This tendency towards an
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increased incidence of these allergic conditions may be related to
the observation that IgG4 and IgE levels were significantly higher
in [gG4+MOLPS than in SS. With regard to gender differences,
autoimmune pancreatitis and interstitial nephritis were more
common in men with IgG4+MOLPS than in women. Thus, the
clinical picture was more severe in men with IgG4+MOLPS.

The incidence of rheumatoid factor, antinuclear antibody,
anti-SSA/Ro antibody and anti-5SB/La antibody was signifi-
cantly lower in IgG4+MOLPS than in SS. [gGs+MOLPS should
therefore be suspected in patients with symptoms of SS but
without autoantibodies, and IgG subclasses should be examined
in such patients. Total IgG, IgG,, IgGs and IgE were
significantly higher and IgG,, IgGs, IgA and IgM were
significantly lower in patients with IgG#MOLPS than in
patients with typical SS. The amount of immunoglobulin
protein differed markedly between IgG4+MOLPS and typical 5S
and, thus, immunoglobulin gene usage, rearrangement pattern
or regulation by T cells may be different in the two groups. The
gene fragments Cy2, Cy4 and Ce—which code IgG,, 1gG, and
IgE, respectively—Iline up side by side and therefore gene linkage
may explain the observed association.

Histopathological differences are important to differentiate
IgGs+MOLPS from SS. IgGs+ plasma cell infiltration in tissue
was seen in patients with [gG,+MOLPS but not in those with
SS. Expansion of IgG4+ plasma cells with fibrosis or sclerosis is
an important histopathological finding in IgG4+MOLPS which
is not usually seen in SS. Furthermore, lymphocytic follicle
formation is commonly observed in IgG4+MOLPS but lympho-
cytic infiltration in the ducts (formation of lymphoepithelial
lesions) is rare. In cases in which differential diagnosis is
difficult, serum IgG subclasses and IgG.+/IgG+ immunostaining
of tissue should be examined.

A good response to glucocorticoid therapy is usually seen in
IgG4+MOLPS, and this is the most important reason for
separating IgG4+MOLPS from SS. It will be necessary to
develop guidelines for standard glucocorticoid therapy (indica-
tions, doses and tapering) based on the results of a larger study.

The differential diagnosis of IgG4+HMOLPS from multicentric
Castleman’s disease (MCD) or idiopathic plasmacytic lymph-
adenopathy (IPL) is important. Hyper-IgGs gammaglobulin-
aemia and IgGs plasma cell infiltration with fibrosis and
sclerosis of tissue may be present in these conditions,® and
therefore discrimination may sometimes be difficult based on
histological findings. On serological analysis, increased levels of
interleukin-6 are seen in MCD and IPL but not in IgG4+MOLPS.
IgG4+MOLPS shows a good response to glucocorticoid therapy
while MCD and IPL do not. Measurement of the serum
interleukin-6 level in such cases is therefore necessary for
differential diagnosis and to determine whether glucocorticoids
should be used. Patients with raised interleukin-6 levels should be
diagnosed as having MCD or IPL, and not IgG+#+MOLPS. An
IgG4+/1gG+ cell ratio of >50% is usually not seen in MCD or IPL.

In Wegener's granulomatosis, hyper-IgG; gammaglobulin-
aemia and IgGy plasma cell infiltration of tissue may be
present.”® However, it is not difficult to discriminate between
Wegener's granulomatosis and IgGs+MOLPS based on the
histological differences between these two conditions. IgGst
plasma cells are also seen in other inflammatory or neoplastic
conditions, and it is necessary to determine the IgGs+/1gG+ cell
ratio to make a definite diagnosis of [gGs+MOLPS.

In conclusion, we propose a new clinical entity, [gG,+MOLPS,
which has a similar distribution of involved organs to SS but has
clinical (symptoms, complications, immunological data, including
autoantibodies and immunoglobulin classes/subclasses) and
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histological (sclerosis or fibrosis and percentage of IgGu+ cells)
differences. Owing to the good response to glucocorticoid
treatment, [gG4+MOLPS should be excluded from the SS criteria.
However, these conditions are still rare, and the aetiology and
mechanism of development of [gGy+ cells are still unknown. It is
therefore necessary to collect and analyse more of data from
patients worldwide.
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IgG4-related disease—the diagnostic confusion and how to avoid it.
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suminary

Since Hamano et al. have first reported serum IgG4 elevation in sclerosing pancreatitis in 2001, various systemic
disorders have been reported to be related to elavated IgG4, and many names have been proposed from the point of
view of the systemic condition. Despite similarities in the organs damaged in IgG4-related Mikulicz’s disease and
Sjogren’s syndrome, there are marked clinical and pathological differences between the two entities. IgG4—related
Mikulicz’s disease and Kiittner’s tumor are related diseases and complete differentiation is very difficult. The majority of
cases diagnosed with autoimmune pancreatitis in Japan are IgG4-related sclerosing pancreatitis, and it should be recog-
nized that this is distinct from the western type. There is a likelihood that cases once diagnose as Castleman’s disease
that showed good responsiveness to glucocorticoid treatment may have been IgGd4-related lymphadenopathy, and
should be re-assessed in light of recent findings. Diagnosis of [gG4~related disease is defined by both 1) Elevated serum
IgG4 (> 135 mg/dl) and 2) Histopathological features including lymphocyte and [gG4+ plasma cell infiltration (IgG4+
plasma cells/IgG* plasma cells >>50% on a highly-magnified slide checked in five points), however differential diagno-
sis from other distinct disorders, such as sarcoidosis, Castleman’s disease, Wegener’s granulomatosis, lymphoma, can-
cer, and other existing conditions is necessary. To avoid diagnostic confusion, simpler and more scientific names should
be used where disease-specific pathogenesis or markers have been ascertained.

Key words——Mikulicz’s disease; Kiittner’s tumor; autoimmune pancreatitis; Castleman’s disease; Sjdgren’s syn-
drome
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ATFEA FEBEET-> THLXORBEEIBRENHTH
M, ¥ IL-6 Lt/ &% —¥i{k tocilizumab (7 7 57 A
S®) OBFIGTH VW, FRBILEKRE S L TLHE
- 7o 3@ B H ODIEEEE B8 K & < B 0 &
ZHIPERETHS. MF L LS/ —viEgGy /o
TYUVIERRL, £HCERYIER I SHESILR
LTWw5. EA&EL T, IgG4BEEE TS
IgG4 MAE & MK 1eG4 BT E M S A E4 T
HY, IL-6 EFELDIETFTLEFL TOAEHR
HHHODO, FWERMAT L, RIERIG
(CRP E&) ©&MIFE Biriizv. —F, &%
% Castleman #§ Tt IME IL-6 LA HEFEHT, Th
IEWERRRERG (CRP &, 7471 /—
SUEm), g, MfhRHEE, K7 VT IV IME

wET L. /2L, %M Castleman 7 T4 &
[gG4 MFE M oG4 B E Mg E R o 5
WL FAETAH-OEELLIETY, Lo [L-6 %
HICH D MO RAEM A RG89 50 1gG4 B
BEER LY L %5 Castleman 55 & 4 5 N X
TH5H.

FRIKHY - BRI R D BB EEE ThH 5D
% FH Castleman 5 TH S5 5, £OfD % 7
H—vtk~FVdsu—vEgy 787 ) VilfEx
¥4 B (Crow-Fukase fEfERE7: &), Wegener B
ZEMEAE?Y, Sarcoidosis ZIC BV Th, & IgG4 MfE
LM eG4 UV EMRE N 2RO L REN D
D, EANNEETHAS.

V. IgG4BERBELBHY > NELSLUE

Sjogren FEMERF CTIXEM Y VSBO AL WE
BEONTW5E. FEOMITICES &, 6.56 fF~
188 FEDEENRERLDH EINTERYBM, |
VIOSEROTEEACRREDSRVEGINC U v/ A FSHE L
RFnEINTWA. —, IgG4BEERBIC BT
LMY VSEOREY AL iR F—4
migw. L L, 1G4 B#EEE» EBICENY v
NEAFRIEL 728 W OHEDHRNTE N2, 4
RO U v NETIE, 1gG4 BIdEES &L O
HERNLLEPD L. KERD 1gG4 BAHEEESE
OB UKDy OF ) F 43S 0— T
& B M¥, Sjogren FEMREE & RFRICIREDEBIL | &
UEHEIC DB 7 o - HEEE L 5 5080,
HEEOR/I-hbEATHS.

F/z, BEMBEOEATHAYA ALY,
Hooa— gy /A7) VIERETAZ A TD
UV, BICmMERBEFRE T My v~ &
(angioimmunoblastic T—cell lymphoma ; AITL) i
BWTd, & IgG4 i M4 1sG4 M E M
BimaxgL 5570, BEHNFEETHS. LEHRE
TREABVWCETHBRVY 72 —OFER O
WAEERTHALELDS.

[gG4 BEEEBICBT AOREY A7 ICBL T
R TF— 23w, —F, Bl bR 0%
KBOWTHECERE  OBNPRBE L 5. T
F, BEUEHEERT b & 1G4 MUAE < M #% eG4 Btk
WEMBENE RO &3 584G 0 D3,
IgG4 BIEEBOBZE & A7 10 4 FiRFICHEL,
FEOZW L EEPENS LD IO hBERECKS
WEIIZIRNETHAH.
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Abstract We describe a 64-year-old woman with chronic
sclerosing sialadenitis and dacryoadenitis, which developed
during treatment for cervical lymph node tuberculosis. Anti-
tuberculosis treatment did not improve the swelling in the
lacrimal and submandibular glands, and a biopsy specimen
of the lacrimal gland showed inflammation, with abundant
lymphoid follicles with fibrosis and granuloma without
caseous necrosis. Immunohistological examination of a
repeat biopsy specimen showed abundant immunoglobu-
lin (Ig) G4-positive plasma cell infiltration. Corticosteroid
therapy improved the salivary gland swelling without
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reactivation of the tuberculosis. This case suggests that an
abnormal immunological reaction to tuberculosis may be
one of the etiological candidates for IgG4-related disease.

Keywords Immunogiobulin G4 (IgG4) -
Mikulicz’s syndrome - Sclerosing dacryoadenitis -
Sclerosing sialadenitis - Tuberculosis

Introduction

Mikulicz’s disease (MD) is a chronic inflammatory disor-
der of unknown etiology {1]. For many years, MD and
Sjogren’s syndrome had been considered to be the same
clinical entity [2}. However, recent advances have revealed
that these two disorders are histopathologically extremely
different with respect to immunoglobulin G4 (IgG4)
involvement [3].

Mikulicz’s original patient had symmetrical swelling of
the lacrimal, parotid, and submandibular glands [1], and
recently proposed diagnostic criteria for MD include
bilateral swelling of the lacrimal and salivary glands [3].
However, Morgan reported that more MD cases were
confined to the salivary glands in the absence of lacrimal
gland swelling, and slightly more than haif of cases showed
unilateral involvement [4]. In this respect, IgG4-related
chronic sclerosing sialadenitis {5] and/or dacryoadenitis [6]
encompasses a wider disease spectrum than Yamamoto’s
criteria for MD, with the former including the latter.

Recently, many inflammatory conditions have been
reported to have common histological features of abundant
IgG4-positive plasma cell infiltration with fibrosis, and the
concept of IgG4-related disease was proposed {5-8].

In this report, we describe a case of IgG4-related chronic
sclerosing sialadenitis and dacryoadenitis possibly
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associated with latent or reactivated tuberculosis infection,
and we discuss the possible etiological involvement of
tuberculosis infection in 1gG4-related disease.

Case report
Patient

A 64-year-old woman was admitted to our hospital because
of a swelling in her right lacrimal gland. Three years before
admission, she had noticed swelling of her right cervical
lymph nodes. Cervical ultrasound showed swelling in the
right cervical and right supraclavicular lymph nodes and
bilateral swelling in the submandibular lymph nodes. In
addition, a small swelling in the left cervical lymph nodes
was detected. A computed tomography (CT) scan of her
chest showed neither lung lesions suggestive of tuberculosis
nor hilar or mediastinal lymph node swelling. Histological
examination of the right cervical lymph node revealed
epitheloid granuloma with multinucleated giant cells and
caseation necrosis compatible with tuberculosis. Although
Mycobacterium spp. were not detected in the lymph nodes,
reactivation of latent primary tuberculosis was highly
suggested, and anti-tuberculosis therapy with isoniazid,
300 mg/day, rifampicin, 450 mg/day, and ethambutol,
750 mg/day, was started and continued for 8 months. One
month after she had started the anti-tuberculosis therapy, the
swelling in her right supraclavicular lymph nodes disap-
peared. Two months later, swelling in the right lacrimal
gland appeared. Three months after the initiation of triple
therapy for tuberculosis, the size of the left cervical lymph
node had increased, in spite of continuing anti-tuberculosis
therapy. Nineteen months before entry, a mass in her right
lacrimal gland had been resected because of a gradual
increase in size. Histological examination revealed that
it was not lymphoma but inflammation with abundant
lymphoid follicles with fibrosis. There were scattered
eosinophils and obliterative phlebitis. Granuloma without
caseous necrosis was also noted (Fig. 1). Despite the sur-
gical removal of this mass, the swelling in the right lacrimal
gland gradually recurred, and she consulted our hospital for
further examination. At the time of her admission, the
bilateral submandibular glands were also swollen. Labora-
tory study revealed a white blood cell count of 4,500/mm3,
with a slightly increased percentage of eosinophils (7.9%), a
platelet count of 189,000/mm>, and a hemoglobin value of
13.9 g/dl. C-reactive protein (CRP) level was 0.1 mg/dl, and
erythrocyte sedimentation rate was 8 mm/h. Findings for
rheumatoid factor, anti-nuclear antibodies, anti-Sjogren’s
syndrome A (anti-SSA) antibodies and anti-Sjogren’s syn-
drome B (anti-SSB) antibodies were all negative. Serum
IgG level was 1,820 mg/dl, including 486 mg/dl of IgG4

@_ Springer

Fig. 1 A biopsy specimen from the right lacrimal gland. Granuloma
without caseous necrosis is noted. Hematoxylin and eosin (H&E)
x 100

Fig. 2 IgG4 Immunostaining of biopsy specimen from right lacrimal
gland. Abundant IgG4-positive plasma cells have infiltrated around
the lacrimal glands. x200

(26.7% of 1gG), IgA 221 mg/dl, IgM 59 mg/dl, and IgE
90 U/ml. Tuberculin skin test result was positive, and result
of QuantiFERON®-TB gold test (Cellestis Ltd., Australia)
was also positive, with 8 TU/ml of interferon gamma (IFN-y)
response to the early secreted antigenic target 6 kDa (ESAT-
6) protein. However, findings from repeated smears and
cultures for Mycobacterium spp. and the polymerase chain
reaction (PCR) test for tuberculosis were all negative. To
clarify whether the lacrimal gland swelling was related to
tuberculosis, we repeated the biopsy of the right lacrimal
gland. Histological examination showed severe lympho-
plasmacytic infiltrates with fibrosis composed of abundant
IgG4-positive plasma cells (Fig. 2). No granuloma was
detected. These findings were compatible with IgG4-related
chronic sclerosing sialadenitis and dacryoadenitis, and
administration of 30 mg/day of corticosteroid was started.
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Isoniazid was also administered, for tuberculosis prophy-
laxis, and the bilateral swelling in the submandibular gland
decreased without reactivation of tuberculosis.

Discussion

In this report we have described a case of IgG4-related
chronic sclerosing sialadenitis and dacryoadenitis with
increased serum IgG4 levels, in which latent or reactivated
tuberculosis infection was highly suggested.

Our case did not fulfill the criteria for MD, proposed by
Yamamotoetal,, i.e., (1) persistent (for more than 3 months)
symmetrical swelling of more than two lacrimal and major
salivary glands; (2) prominent mononuclear infiltration of
lacrimal and salivary glands; and (3) exclusion of other
diseases presenting glandular swelling, such as sarcoidosis
and lymphoproliferative disease [3], because our patient had
only unilateral swelling in the lacrimal gland and bilateral
swelling of the submandibular glands. However, Morgan
reported that more MD cases were confined to the salivary
glands in the absence of lacrimal gland swelling, and slightly
more than half of cases showed unilateral involvement [4].
Thus, although our case did not strictly fulfill the diagnostic
criteria of Yamamoto et al., it did meet those of Morgan,

Histological analysis of a lacrimal gland revealed IgG4
producing plasma cell infiltration with fibrosis and partial
granuloma formation with giant cells. In addition, reacti-
vation of latent tuberculosis infection was highly
suggested, because histological analysis of the cervical
lymph node had revealed granuloma with caseation
necrosis. Decreased size of the supraclavicular lymph node
after anti-tuberculosis therapy also supported reactivation
of tuberculosis. Several reports are available about lacrimal
gland granuloma in patients with sarcoidosis {9] or Crohn’s
disease [10]. Tuberculous dacryoadenitis is also known as a
disease with lacrimal gland granuloma, though it is a very
rare condition [11]. However, granuloma has not been
reported in MD. In our case, neither sarcoidosis nor Cro-
hn’s disease was detected. These findings suggest that
some relationship might have existed between lacrimal
gland inflammation with IgG4-positive plasma cell infil-
tration and tuberculosis in this patient.

After the original description of MD, many cases of
enlargement of the lacrimal or salivary glands resembling
MD were accumulated. However, while the etiology of MD
remains unknown, it had been recognized that many sys-
temic diseases such as leukemia, lymphoma, sarcoidosis,
and tuberculosis can also induce similar bilateral swelling
of the lacrimal and salivary glands, and systemic disease
associated with MD-like symptoms were separated as
‘Mikulicz’s syndrome’ [12]. In this respect, our case might
be considered as Mikulicz’s syndrome associated with

tuberculosis. The relationship between Mikulicz’s syn-
drome associated with tuberculosis and tuberculous
dacryoadenitis is not well recognized, and tuberculous
dacryoadenitis is usually unilateral [11]. Although no report
is available about the relationship between Mikulicz’s
syndrome associated with tuberculosis and IgG4, our case
suggests that tuberculosis-associated Mikulicz’s syndrome
shares the same immunopathological findings with MD.

In association with host defenses against tuberculosis,
activation of T helper (Th)l cells and production of
Thl-associated cytokines, such as IFN-y and interleukin-12
(IL-12), are critical [13]. However, recent reports suggest
that Th2 activation may also be elicited by tuberculosis,
resulting in increased IgE production [14]. In particular, the
fact that successful treatment for tuberculosis reduces
serum IgE concentration [15] supports this hypothesis.
IgG4 is also produced under the condition of Th2 activa-
tion {16]. The underlying mechanism in our case can be
explained by latent or reactivated tuberculosis inducing
Th2 activation, resulting in IgG4-related MD.

Although the clinical entity of IgG4-related disease is
widely accepted now, and many cases have been accu-
mulated [5-8], the etiology of IgG4-related disease is still
unknown. In our case, the clinical and histological features
were those of typical IgG4-related disease, while the strong
T cell response to the mycobacterial antigen, ESAT-6,
shows that this patient was in an immunologically active
state against M. tuberculosis. In addition, granuloma was
not only detected in the cervical lymph node but also in the
lacrimal gland, where IgG4-positive plasma cell infiltration
was noted. These findings suggest a causal link between
IgG4-related disease and tuberculosis as a possible patho-
gen that can induce IgG4-related disease through an
allergic mechanism. Further analyses of a larger number of
cases are needed to clarify whether tuberculosis plays a
significant pathogenetic role in IgG4-related disease.
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