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We present here seven cases of idiopathic multicentric Castleman’s disease (MCD) showing

effusion at the initial clinical presentation. This series includes a high proportion of middle-
aged and elderly females (5/7). Various autoantibodies were detected in six cases. Anemia
(Hb < 10 g/dl) was detected in four cases, leukocytosis (WBC > 10 x 10°/I) in three and throm-
bycytopenia (<100 x 10°/1) in five. Positivity for C-reactive protein or elevated erythrocyte
sedimentation rate was recorded in all seven cases. Elevated serum IgG level (>2000 mg/dl)
was recorded in only three cases. Elevated serum interleukin-6 level was recorded in all four
cases examined. At the onset of disease, four cases were associated with idiopathic thrombo-
cytic purpura. During the course of disease, one case each was diagnosed as systemic
sclerosis + Sjogren’s syndrome (SJS) and SJS. Histologically, five lesions exhibited a mixed
type of Castleman’s disease, and one case each exhibited a hyaline-vascular type and plasma
cell type. The non-neoplastic nature of the B-lymphocytes was demonstrated by immunohis-
tochemistry and polymerase chain reaction. There were no human herpes type-8 virus-positive
cells in any of the seven lesions. Good responsiveness to glucocorticoid therapy has been seen
in all six cases treated. From a therapeutic perspective, it is important to discriminate this

subtype of MCD. Lupus (2010) 0, 1-7.

Key words: autoimmune disease; effusion; lymph node; Multicentric Castleman’s disease

Introduction

Castleman’s disease (CD) is an uncommon lympho-
proliferative disorder (LPD)." Three disorders bear-
ing the eponym of CD have been identified and were
reviewed by Frizzera: localized CD of the hyaline-
vascular (HV) type, localized CD of the plasma cell
(PO ty1:2>e and ‘multicentric Castleman’s disease’
(MCD).” However, several studies have indicated
that MCD is composed of several disease entities,’

including idiopathic MCD and secondary MCD due
to human immunodeficiency type-1 (HIV) infection,
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autoimmune disease-associated lymphadenopathy,
POEMS syndrome (polyneuropathy, anasarca,
organomegaly, endocrinopathy, M-proteins and
skin lesions), and non-Hodgkin’s lymphomas.”

Moreover, the involvement of human herpesvirus-
8 (HHV-8) infection has been demonstrated in at
least 40-50% of MCD unrelated to HIV in western
countries.>'>!® However, as previously reported by
Suda et al. and confirmed by our previous study,
HHV-8 appears to be unrelated to the etiology of
MCD in Japan.'”'® Moreover, clinical findings
of MCD inJ apan are quite different from those of
western countries.'® MCD in western countries exhi-
bits an aggressive and usually fatal disease course
associated with infectious complications and risk
of malignant tumors; one-third of patients will
develop Ka]8051 s sarcoma and/or B-cell lym-
phoma > %1% MCD in Japan usually exhibits a
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chronic disease course. Moreover, MCD in Japan
does not appear to progress to Kaposi’s sarcoma or
B-cell lymphoma.'®

We report here clinicopathologic and immuno-
histochemical findings of MCD representing mas-
sive effusion at the initial clinical presentation.

Materials and methods

Seven cases were collected from a series by one of
the authors (MK) treated between 1994 and June
2009. Medical records of these seven cases were
extensively reviewed. Four cases (nos. 1, 2, 5 and
6) have been reported previously.”

The tissue specimens were fixed in formalin, rou-
tinely processed and embedded in paraffin. For
light microscopy, the sections were stained using
hematoxylin-eosin. Paraffin blocks of lymph node
biopsies from all seven patients were available.
Immunohistochemical studies were performed
using the antigen retrieval method on the strepta-
vidin-biotin-peroxidase method, Ventana auto-
mated (BenchMark™, Tucson, Arizona, USA)
stainer, or Histofine Histostainer (Nichirei
Bioscience Inc, Tokyo, Japan) according to the
manufacturer’s instructions.

A panel of antibodies against human immuno-
globulin light chain (kappa . and lambda)
(Novocastra, New Castle, UK), IgG (Novocastra),
IgA (Novocastra), IgM (Novocastra), MCOO011
(IgG4; Binding Site, Birmingham, UK), polyclonal-
CD3 (Dako; A/S, Glostrup, Denmark), L.26 (CD20;
Dako), cocktail of 2G9 (CD21; Novocastra) and RB
125 (CD35; Novocastra), Leu7 (CDS57; Becton
Dickinson, Mountain View, CA, USA), and 137B1
(HHV-8; Novocastra) was used. Sections with known
reactivity for antibodies assayed served as positive
controls, and sections treated with normal rabbit
and mouse serum served as negative controls.

In situ hybridization with EBV-encoded small
RNA (EBER) oligonucleotides was performed to
test for the presence of EBV small RNA in forma-
lin-fixed paraffin-embedded sections using a
Ventana automated (BenchMark™) stainer or
using the hybridization kit (Dako).

DNA was extracted from paraffin-embedded sec-
tions. The variable region (CDR2 and FW3) and
VDI region (CDR3) of the immunoglobulin heavy
chain (IgH) gene were amplified by semi-nested
PCR, using primers of FR2B, LJH and VLIJH,
according to a previously described method.?
Primers were as follows: 5-CCGG(A/G)AA(A/
G)(A/G)GTCTGGAGTGG-3, as  upstream

Lupus

consensus A% region primer (FR2B);
Y- TGAGGAGACGGTGACC-3/, as a consensus
J region primer (LJH); 5¥-GTGACCAGGGT [A/
C/G/T] CCTTGGCCCCAG-3', as a consensus J
region primer (VLJH). PCR products were esti-
mated to be 200-300 base pairs in length.

Cases exhibiting major clinical diagnostic criteria
for POEMS syndrome including a sensorimotor
peripheral polyneuropathy and a monoclonal PC
proliferative disorder were excluded.?!

Results

Clinical findings

The main clinical findings are shown in Tables 1
and 2. There were two males and five females
with a median age of 53 years (range 43-68
years). Massive effusion was recorded in five cases
(nos. 1, 3, 4-7) (Figure 1), whereas moderate (no. 6)
or slight effusion (no. 2) was recorded in one case
each. Characteristics of the effusion were recorded
in four cases (nos. 2, 4, 5 and 7). Three cases (nos.
2, 5, and 7) demonstrated an exudate and the
remaining case (no. 4) demonstrated a transudate.

Analysis of patient lifestyle did not suggest any
risk factors for HIV-1 infection, although serolog-
ical data regarding anti-HIV-1 antibodies were
available only in four cases (nos. 35 and 7).

Four cases (nos. 1, 4-6) were associated with idi-
opathic thrombocytic purpura (ITP) at the disease
onset. Two patients were associated with systemic
autoimmune disease during the course of disease.
One case (no. 1) was diagnosed as having systemic
sclerosis and Sjogren’s syndrome (SJS) 114 months
after onset of disease.”” One case (no. 2) was diag-
nosed as having SJS 3 months after the onset of
disease.?

Complete remission was achieved in all seven
cases. Two patients (nos. 3 and 5) are not currently
receiving treatment. The remaining five cases (1, 2,
4, 6 and 7) are receiving mainly low-dose predni-
sone (5-15mg/day).

Pathological and immunohistochemical findings

The sizes of the lesions ranged from 1-1.5cm in
diameter. Pathological and immunohistochemical
findings of MCD have been well described.
Briefly, the lymph node biopsies of six patients
(nos.1-6) contained numerous lymphoid follicles
with atrophic germinal centers (Figure 2a). Three
cases (nos. 3-5) demonstrated a few normal germi-
nal centers. However, the majority of the other
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3
Table 1 Summary of clinical findings
No  Age sex  Clinical presentation Site of LA (sizefem)  Site of effusion  tH 1S  Associated AID  Initial therapy and outcome
1 43/F Dyspnea, edema Systemic (1) Pl, Peri, Ascites — +  ITP*4SJS+SS  Prednisone, 50 mg/day, 186 mo alive
2 SI/F Low-grade fever Systemic (1.5) Pl + + SIS Prednisone, 250 mg/day, Recurred in
LN at 6 months, alive 35mo alive
3 52/F Fever, skin rash, edema Bil. Axilla & Pl, ascites - - - Prednisone 250 mg/day, 75 mo alive
inguinal (1)
4 S3/F Fever, fatigue, Bil. neck & axilla (1) P, Peri, Ascites — - ITP* Prednisone, 30 mg/day, 29 mo alive
abdominal distention
5 55/M Fever, edema Bil.axilla & Pl, Ascites + + ITP* Prednisone,60 mg/day 87 mo alive
inguinal (1)
6 65/F Low-grade fever, Systemic (1.5) Pl + +  ITP* Prednisone, 100mg/day +vincristine,
diarrhea, edema 2mg/day. Recurred in LN at 6mo.
Second recurrence in LN at 46 mo.
113 mo alive
7 68/M Dyspnea, abdominal Systemic (1.4) Pl, Peri, Ascites — + = Prednisone, 3mo alive
distention
LA: lymphadenopathy, 1H: hepatomegaly, 1S: splenomegaly, AID: autoimmune disease, Pl: pleural effusion, Peri: pericardial effusion, Bil.:
bilateral, ITP: idiopathic thrombocytic purpura, SJS: Sjégren’s syndrome, SS: systemic sclerosis, mo: months.
*ITP-associated onset of disease.
Table 2 Summary of laboratory findings
Hb WBC PL BMPC CRP IsG 1L-6 VEGF
No (gldl) (10°/L) (10°/L) (>5%) M-protein (mgjdl) (mg/dl) (pgiml) (pg/ml) Positivity of autoantibody
1 10.4 11.2 39 - - NE* 2358 + NE Anti-PA
2 13.6 9.79 102 - - 5.6 2124 4.86 NE SS-A/B antibody, ANA
3 9.1 9.3 105 - - 1.8 1160 11.6 540 -
4 10.5 10.1 47 NE - 18.9 1176 NE NE PA-IgG, ANA
5 9.5 12.1 12 - - 14.5 NE NE NE PA-IgG, ANA, RF
6 9.4 5.5 15 - — 7.3 1596 NE NE PA-IgG, Anti-Tbab, Anti-TyPO
7 73 5.7 93 - - 8.44 3272 12.6 135 D-Coombs
Hb: hemoglobin, WBC: white blood cell count, PLT: platelet count, BMPC: bone marrow plasma cytosis, CRP: C-reactive protein, IL-6:
interleukin-6, VEGF: vascular endothelial growth factor, anti-PA: antiplatelet antibody, ANA: antinuclear antibody, PA-IgG: platelet asso-
ciated-IgG, RF: rheumatoid factor, Anti-Tbab: antithyroglobulin antibody, Anti-TyPO: antithyroid peroxidase antibody, D-Cooms: direct-
Coombs’ test, NE: not examined.
*erythrocyte sedimentation rate was 30 mm/hr.
follicles were small HV (Figure 2b) and so-called
epithelioid types (Figure 2c). The latter type
consisted mostly of follicular dendritic cells
(FDCs) (Figure 2c). A portion of FDCs demon-
strated enlarged nuclei with prominent nucleoli
(Figure 2c). The mantle zones were occasionally
broad and concentrically arranged in the HV and
epithelioid types.

The interfollicular area was characterized by
moderate-to-prominent vascularity with short,
closely spaced venules containing high numbers
of endothelial cells in all lesions (Figure 2d).
Moderate-to-large sheets of mature plasma
cells were observed in five cases (nos.l, 3-6)
(Figure 2d), whereas a few scattered plasma cells
were observed in the remaining one case (no. 2).
A number of immature plasma cells and a few

Figure 1 Computed tomographic scan at the onset of disease. 1mmun0b135t5 were observed in one case (no. 6)
Note massive bilateral pleural effusion. Case 7. (Figure 2d). Five cases (nos. 1, 2, 4-6) were
Lupus
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Figure 2 (a) Medium-power field of the lymph node. Note numerous abnormal germinal centers and open sinus. Hematoxylin-
eosin (HE) x 25. Case 6. (b) High-power field of the germinal center demonstrating a hyaline-vascular type. HE x 100. Case 5. (c)
High-power field of the germinal center demonstrating an epithelioid type. Note the nuclear enlargement of follicular dendritic
cells. HE x 100. Case 6. (d) High-power field of the interfollicular area. The interfollicular area contained aggregates of mature and
immature plasma cells. Note numerous arborizing capillaries and postcapillary venules. HE x 100. Case 6. (¢) Medium-power field
of the lymph node. Note hyperplastic germinal centers. HE x 25. Case 7. (f) High-power field of the lymph node lesion demon-
strated sheet-like proliferation of plasma cells in the interfollicular area. HE x 100. Case 7.

diagnosed as mixed type and one (no.3) as HV type
according to Flendrig.?®

The remaining case (no. 7) demonstrated numer-
ous lymphoid follicles with normal germinal centers
(Figure 2¢). The interfollicular area was character-
ized by sheets of proliferating mature plasma cells
(Figure 2f). This case was diagnosed as the PC type.

The immunoglobulin light chain reactivity of
plasma cells and their precursors was polyclonal
with a kappa to lambda ratio of 2 to 1 (Figure 3a
and 3b). Studies of heavy chain antigens in inter-
follicular plasma cells and their precursors demon-
strated that IgG was predominantly expressed in all
seven cases. In addition, a moderate number of
such cells expressing IgA was also seen in all

Lupus

seven cases. There were only a few IgM-positive
cells. IgG4 immunostain also demonstrated only a
few positive plasma cells.

Few Leu7+4 T-cells were observed in the HV
germinal centers and the majority of epithelioid
germinal centers (Figure 3c), whereas numerous
Leu7-positive cells were predominant in the light
zone in the normal reactive germinal centers and
a minority of epithelioid germinal centers.

FDCs showed strong immunoreactivity to a
cocktail of 2G9 and RB L25 monoclonal antibo-
dies. The majority of the FDC networks showed a
tight/concentric or expanded/disrupted pattern
(Figure 3d), with the exception of a few follicles and
a normal/reactive pattern in six cases (nos. 1-6).2*
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Figure 3 Immunostaining for light chain determinant of immunoglobulins demonstrated the polytypic nature of the plasma cells
and their precursors (a) kappa and (b) lambda. x 50, Case 6. (c) Leu7 immunostaining demonstrated only a few positive T cells in
an epithelioid germinal center. x 50 (d) A cocktail of 2G9 and RB L25 immunostain demonstrated an expanded/disrupted pattern

of the follicular dendritic cell network. x 50.

The FDC networks showed a normal/reactive pat-
tern in one PC-type case (no. 7), with the exception
of a few expanded/disrupted follicles in all cases.
There were no HHV-8 or EBER-positive cells in
any of the seven cases.

Genotypic study

PCR assay for the IgH gene demonstrated only
germ line bands with IgH chain probes in all
seven cases.

Discussion

In the early 1980s, Mori et al. demonstrated a new
clinicopathologic entity, namely idiopathic plasma-
cytic lymphadenopathy with polyclonal hyperim-
munoglobulinemia (IPL) showing normal germinal
centers and sheet-like proliferation of polyclonal
plasma cells in the lymph node lesion, which are
the same pathological findings as the PC type of
CD.? Later, Frizerra concluded that IPL is identical
to MCD.*® However, we have demonstrated at least
two subtypes of MCD in Japan, namely the IPL and
non-IPL types. IPL appears to be a homogenous
disease entity, whereas non-IPL type is a heteroge-
neous cluster of disease entities. '

IPL is characterized by (1) prominent poly-
clonal hypergammaglobulinemia (gamma globu-
lins >4.0g/dl or serum IgG level >3500mg/dl),
(2) multicentric lymphadenopathy, (3) high level
of serum IL-6, and g4) the absence of distinct auto-
immune disease.'®? We found occasional effusion
(6/10) in the non-IPL type at the onset of disease.'®

To further clarify the clinicopathological find-
ings of MCD presenting with effusion at the
onset of disease, seven such cases were studied.
Interestingly, both IPL and non-IPL types of
MCD having effusion showed an elevated serum
interleukin-6 (IL-6) level.'® However, the clinico-
pathologic findings of the present cases are quite
different from those of IPL. Clinically, the seven
cases under discussion were characterized by
(1) predominance of middle-aged and elderly
females (5/7); (2) massive effusion (5/7); (3) multi-
centric lymphadenopathy (7/7); (4) high frequency
of positivity for various autoantibodies (6/7); and
(5) frequent association with autoimmune disease
(6/7). Histologically, six of seven cases demon-
strated the HV t;/spe or mixed type of CD according
to the Flendrig.

Autoimmune disease frequently occurs in middle-
aged women and occasionally shows serositis, parti-
cularly in systemic lupus erythematosus (SLE).*
Four cases (nos. 1, 4-6) were associated with ITP
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at disease onset. Moreover, two cases (nos. 1 and 2)
were associated with systemic autoimmune disease
(SS+SJS and SJS). Indeed, autoimmune diseases
including rheumatoid arthritis (RA) and SLE show-
ing clinico%)athological findings of MCD have been
reported.'*'* Moreover, high serum levels of IL-6
have been recorded in RA and SLE.> As initially
proposed by Frizzera et al., a portion of idiopathic
MCD was considered an ill-defined autoimmune
disease. The present seven cases indicated that at
least a portion of the non-IPL type of MCD present-
ing with effusion appears to be autoimmune disease-
associated LPDs in Japan.

POEMS syndrome is an important differential
diagnostic problem.”?! However, none of our
seven patients exhibited monoclonal plasma cell
proliferation such as the presence of M-proteins
and sensory motor neuropathy, which are minimal
clinical diagnostic criteria for POEMS syndrome,
during the course of follow-up.?! Histologically,
lymph node lesions in POEMS syndrome frequently
show the mixed type of CD.” Moreover, immuno-
histochemical study demonstrated monotypic
plasma cell nature.” However, the non-neoplastic
nature of B-cells in lymph node lesions was demon-
strated by immunohistochemistry and PCR.

In Japan, lymph node lesions in IgG4-related
disorders appear to be another important differen-
tial diagnostic problem.?® Lymph node lesions of
IgG4-related disorders are characterized by reactive
follicular hyper?lasia and prominent interfollicular
plasmacytosis.?® However, there were only a few
IgG4+ plasma cells in our seven cases.

In conclusion, the present seven cases may be a
unique subtype of MCD in Japan. As previously
indicated, the chronic disease course in these cases
appears to be related to nesgativity for HHV-8 infec-
tion among Japanese.>'>'® There was a good
response to glucocorticoid therapy in all six cases
treated. From a therapeutic perspective, it is impor-
tant to discriminate this subtype of MCD.
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Cytological findings of igG4-related pleural
effusion: a case report

DOI: 10.1111/5.1365-2303.2012.00961.x

Dear Editor, We report here the cytological findings of
a case of an immunoglobulin G4 (IgG4)-related
pleural lesion showing massive pleural -effusion.
IgG4 is the least common of the four subclasses of
1gG (IgGl, IgG2, IgG3 and IgG4) and comprises only
3-6% of the entire IgG fraction. IgG4-related disease is
a recently recognized entity characterized clinically by
tumour-like enlargement of one or more exocrine
glands or other extranodal sites by lymphoplasmacytic
infiltrates and sclerosis, accompanied by increased
IgG4-positive plasma cells in the tissues and elevated
IgG4 titre in the serum.’ The most common man-
ifestations of IgG4-related disease are autoimmune
pancreatitis, chronic sclerosing sialoadenitis of the
submandibular gland and chronic sclerosing dacryo-
adenitis.

A 57-year-old Japanese man presented with a 2-
month history of dyspnoea. Chest radiograph and
computed tomography demonstrated massive bilateral
pleural effusions and pleural thickening. The results of
a complete blood count and differential analysis were
normal. Total serum protein was 7.7 g/dl, and serum
protein electrophoresis demonstrated a polyclonal
hypergammaglobulinaemia (30%). The serum IgG4
level (970 mg/dl; normal <135 mg/dl) and interleu-
kin-2 (IL-2) receptor level (1710 U/ml; normal
<500 U/ml) were markedly elevated. However, C-
reactive protein (CRP) was negative and the serum
lactate dehydrogenase (LDH) level was within the nor-
mal range (189 IU/1; normal <220 IU/1). The patient
responded well to steroid therapy and remained well at
12 months of follow-up.
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The Giemsa-stained smears obtained from the
pleural effusion contained numerous small lympho-
cytes admixed with plasma cells, plasmacytoid cells
and large immunoblasts showing plasma cell differ-
entiation, together with a few mesothelial cells
(Figure la—c). Binucleated plasma cells were also
observed (Figure la). The nuclei of the small lym-
phocytes were usually round (Figure la). The immu-
noblasts contained one or two prominent, central,
basophilic nucleoli and broad basophilic cytoplasm
(Figure 1b). The smear also contained a few grape
cells and eosinophils (Figure 1c¢). Haemophagocytic
histiocytes were occasionally observed (Figure 1c).

Pleural biopsy specimens demonstrated pleural
thickening with prominent lymphoplasmacytic infil-
tration and a few eosinophils (Figure 2a). Using
formalin-fixed, paraffin-embedded sections, immuno-
histochemical study for light chain determinant dem-
onstrated the polytypic nature of plasma cells and
their precursors. There were numerous IgG4-positive
plasma cells in the lesion, comprising more than 40%
of the IgG-positive plasma cells (Figures 2b,c). Poly-
merase chain reaction assay for the immunoglobulin
heavy chain gene demonstrated only germline bands.*

The pathological findings of IgG4-related pleural
lesion characterized by pleural thickening and prom-
inent polyclonal lymphoplasmacytic infiltration have
been well described.’”® However, little is known
about the cytological findings of pleural effusion in
IgG4-related pleural lesion.” The presence of numer-
ous plasma cells and their precursors appears to result
from prominent pleural infiltration of plasma cells,
their precursors and small lymphocytes. Moreover,
Giemsa-stained specimens demonstrated a few eosin-
ophils, which is one of the characteristic histomor-
phological findings of IgG4-related disease.>> The
laboratory findings of the present case, such as
increased serum IgG4 level and IL-2 receptor level,
normal serum LDH level and negativity of CRP, are
characteristic.>?

IgG4-related disease more frequently affects Asian
populations.®* In the literature, reactive plasmacytosis
in serous effusion has been reported in chronic inflam-
matory processes® and the majority of IgG4-related
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Figure 1. Pleural fluid cytology. (a) Numerous small lymphocytes admixed with plasma cells, plasmacytoid cells and large
immunoblasts showing plasma cell differentiation together with a few mesothelial cells. Arrow indicates a binucleated plasma
cell. The nuclei of the small lymphocytes were usually round (Giemsa, X150). (b) Immunoblasts containing one or two
prominent, central, basophilic nucleoli and broad basophilic cytoplasm. Arrow indicates a haemophagocytic histiocyte (Giemsa,
%x150). (c) Numerous plasma cells, plasmacytoid cells, small lymphocytes and haemophagocytic histiocytes. A grape cell and an

eosinophil can be seen (Giemsa, x150).

Figure 2. Pleural biopsy. (a) Numerous mature plasma cells and small lymphocytes with a few eosinophils (haematoxylin
and eosin, x100). Immunoperoxidase (x100): (b} IgG4-positive plasma cells comprising more than 40% of IgG-positive plasma
cells (c).

disease appears to be benign. However, occasionally,
the disease can be complicated by the development of
malignant lymphoma.?*® Cheuk et al.” reported two
cases of ocular adnexal extranodal marginal zone B-cell
lymphoma showing sclerosing inflammation in the
background and numerous IgG4-positive monotypic
plasma cells. Several cases of pancreatic adenocarci-
noma have been described in association with 1gG4-
related sclerosing pancreatitis.”> Moreover, rarely,
pulmonary adenocarcinoma has also been reported
with features of IgG4-related disease.

Finally, IgG4 disease must be differentiated from
malignant pleural effusions including multiple mye-
loma, and carcinomatous and lymphomatous effu-
sions that may include numerous plasma cells and
their precursors.® However, immunohistochemical
and genotypic studies demonstrated the polytypic
nature of the plasma cells and their precursors in the
pleural lesions.
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Visual Field Deficit: A Rare Initial Symptom
of Autoimmune Pancreatitis
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Abstract

An autoimmune pancreatitis (AIP) patient with metachronous and multiple extrapancreatic lesions is re-
ported. Initial symptoms were proptosis, oculomotor deficits, and a visual field deficit of the left eye, and
swelling of bilateral lacrimal glands. Swelling of the right salivary gland and elevated serum levels of hepato-
biliary enzymes were detected. AIP associated with IgG4-related orbital pseudotumor, IgG4-related sclerosing
dacryoadenitis and sialadenitis, and IgG4-related sclerosing cholangitis was diagnosed. All symptoms and le-
sions improved with steroid therapy. Although an orbital pseudotumor is a rare extrapancreatic lesion of AIP,
we should know that AIP patients may describe unusual symptoms such as abnormal visual field.

Key words: autoimmune pancreatitis, [gG4, orbital pseudotumor, sclerosing sialadenitis, sclerosing dacryoad-

enitis

(Intern Med 50: 887-891, 2011)
(DOI: 10.2169/internalmedicine.50.5012)

Introduction

Autoimmune pancreatitis (AIP) is a peculiar type of pan-
creatitis of presumed autoimmune etiology. It is character-
ized clinically by a preponderance of elderly males, jaundice
as a frequent initial symptom, and responsiveness to steroid
therapy; serologically by elevation of serum IgG or IgG4
levels; radiologically by enlargement of the pancreas and ir-
regular narrowing of the main pancreatic duct; and histopa-
thologically by dense fibrosis with lymphoplasmacytic infil-
tration in the pancreas (1, 2). Other prominent features of
this disease involve a variety of extrapancreatic complica-
tions (1-3).

We found dense fibrosis with abundant infiltration of T
lymphocytes and IgG4-positive plasma cells and obliterative
phlebitis in extrapancreatic lesions associated with AIP, such
as sclerosing cholangitis, sclerosing cholecystitis, sclerosing
sialadenitis, and retroperitoneal fibrosis. Furthermore, we
also found dense infiltration of IgG4-positive plasma cells
and T lymphocytes in various organs of AIP patients, such

as the periportal area of the liver, gastric mucosa, colonic
mucosa, dermis, lymph nodes, and bone marrow (1, 2, 4, 5).
Therefore, we proposed the existence of a novel clinicopa-
thological entity, “IgG4-related sclerosing disease” (1, 2, 4),
which is a systemic disease characterized by extensive
IgG4-positive plasma cell and T lymphocyte infiltration of
various organs. In some cases, only 1 or 2 organs are clini-
cally involved, while in others, 3 or 4 organs are af-
fected (1, 2).

From this point of view, both AIP and the extrapancreatic
lesions of AIP may occur randomly. We report an AIP pa-
tient who developed a visual field deficit of the left eye and
swelling of bilateral salivary glands, which were metachro-
nously associated with sclerosing sialadenitis and sclerosing
cholangitis.

Case Report

A 76-year-old man noticed swelling in the left upper eye-
lid in October 2007 and visited another hospital. The patient
was suspected to be having an allergic reaction at the initial
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1

(a) Visual field examination shows lower visual field deficit of the left eye before steroid

therapy. (b) The visual field deficit improved significantly after steroid therapy.

visit, but the eyelid swelling gradually increased. In April
2009, the patient felt proptosis, oculomotor deficits, and a
visual field deficit of the left eye, as well as swelling of bi-
lateral lacrimal glands. The left orbital lesion was biopsied
on suspicion of malignant tumor, but there was no malig-
nancy, and he was followed without treatment. In June
2009, swelling of the right salivary glands and elevated se-
rum levels of hepatobiliary enzymes were detected. He was
referred to our hospital for further examination.

The physical findings on admission included proptosis
and oculomotor deficits of the left eye and painless swelling
of bilateral lacrimal glands and the right salivary gland. No
superficial Iymphadenopathy, hepatomegaly, or
splenomegaly was noted. The visual acuity of the right eye
was 1.2, left eye was 0.2. The ophthalmologic examinations
showed a lower visual field deficit (Humphrey Field Ana-
lyzer, Carl Zeiss Meditec, Dublin, CA) (Fig. 1a) and an om-
nidirectional ocular motility disorder of the left eye. '

Laboratory examinations showed elevation of serum hepa-
tobiliary enzyme levels: alanine aminotransferase, 307 (nor-
mal range, 5-40) IU/L, aspartate aminotransferase, 319 (5-
35) IU/L, alkaline phosphatase, 1191 (80-260) IU/L, v-
glutamyl transpeptidase, 988 (5-70) IU/L, lactic dehydroge-
nase, 205 (115-245) IU/L, and leucine aminopeptidase 193
(<170) TU/L. Hepatitis B surface antigen and antibody to
hepatic C virus were negative. Immunologically, the serum
IgG level was 4,135 (<1,700) mg/dL and IgG4 level was
2,490 (<135) mg/dL; antinuclear antibody(ANA) was posi-
tive (x80). Anti-Ro antibody (SS-A), anti-La antibody (SS-
B), anti-mitochondrial antibody, and anti-smooth muscle an-
tibody were all negative.

Head magnetic resonance imaging (MRI) showed propto-
sis of the left eye due to an orbital tumor and swelling of
bilateral lacrimal glands (Fig. 2a, b). There were no sites of
involvement on head MRI. Re-examination of the biopsied
piece of the orbital tumor in the previous hospital revealed

abundant infiltration of IgG4-positive plasma cells and lym-
phocytes, and focally storiform-like fibrosis (Fig. 3a-d).
There were no findings of obliterative phlebitis or MALT-
lymphoma.

Abdominal computed tomography (CT) and MRI revealed
diffuse pancreatic enlargement and mild thickening of the
gallbladder and bile duct wall (Fig. 4a). An endoscopic ret-
rograde cholangiopancreatography indicated diffusely irregu-
lar narrowing of the main pancreatic duct and stenosis of the
lower bile duct. The patient was diagnosed as having AIP
according to the Japanese Clinical Diagnostic Criteria for
Autoimmune Pancreatitis 2006 (6).

Percutaneous liver biopsy performed for liver dysfunction
after admission to our hospital revealed dense infiltration of
lymphocytes and IgG4-positive plasma cells and mild fibro-
sis in the periportal area of the liver (Fig. 5).

The patient was diagnosed as having AIP associated with
IgG4-related sclerosing dacryoadenitis, orbital pseudotumor,
IgG4-related sialadenitis, and IgG4-related sclerosing cho-
langitis. He was begun on treatment for systemic IgG4-
related disease with 30 mg prednisolone daily for 2 weeks.
The dose was tapered by 2.5-5 mg every two weeks. Four
weeks after starting steroid therapy, findings on abdominal
CT/MRI (Fig. 4b) and blood tests improved. The visual acu-
ity, lower visual field deficit, and omnidirectional ocular
motility disorder of the left eye also improved significantly
(Fig. 1b), along with improvement of proptosis and lacrimal
gland swelling (Fig. 2c, d).

Discussion

AIP patients frequently have significantly elevated serum
IgG4 levels and various extrapancreatic lesions. AIP and its
extrapancreatic lesions show similar histopathological find-
ings and good responsiveness to steroid therapy. Currently,
they are recognized as organs clinically involved in IgG4-
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Figure 2. Magnetic resonance imaging of orbit reveals swelling of bilateral lacrimal grands (short
arrow) (a, axial T2-weighted imaging) and an orbital floor pseudotumor (long arrow) (b, coronal
T1-weighted fat-suppressed imaging). (c, d) These lesions improved markedly after steroid therapy.

Figure 3. Histology of the biopsied orbital tumor showing lymphoplasmacytic infiltration and fo-
cally storiform-like fibrosis [(a) lower power view, Hematoxylin and Eosin staining; (b) high power
view, Hematoxylin and Eosin staining; (c) Elastica Van Gienson staining]. (d) Immunohistochemi-
cally, abundant infiltration of IgG4-positive plasma cells was detected (IgG4-immunostaining).
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Figure 4.

(a) Magnetic resonance imaging showing diffuse enlargement of the pancreas. (b) The

pancreatic enlargement improved after steroid therapy.

b

Figure 5. Histology of liver biopsy showing dense lympho-
plasmacytic infiltration and mild fibrosis in the periportal
area of the liver (Hematoxylin and Eosin staining).

related systemic sclerosing disease. In some cases, only 1 or
2 organs are clinically involved, while in others, 3 or 4 or-
gans are affected (1, 2). Cases with significantly higher se-
rum IgG4 levels, as in this patient, show higher AIP activity
and frequently have associated extrapancreatic lesions (7).
Extrapancreatic lesions with AIP sometimes appear metach-
ronously. In our previous study, sclerosing sialadenitis, swel-
ling of the lacrimal glands, lymphadenopathy, and retroperi-
toneal fibrosis were found to be the extrapancreatic lesions
preceding AIP, while sclerosing cholangitis occurs synchro-
nously (8). It is unclear why the onset period of each lesion
differs in IgG4-related systemic sclerosing disease. AIP oc-
curs most frequently with obstructive jaundice due to associ-
ated sclerosing cholangitis (1-3). Compared with AIP, swel-
ling of the salivary or lacrimal glands can be easily noticed
even without symptoms. AIP might exist subclinically when
preceding salivary or lacrimal gland lesions are diagnosed.
In the present case, the visual acuity, lower visual field
deficit, and omnidirectional ocular motility disorder of the
left eye improved along with improvement of proptosis.
There was no abnormality of the optic nerve and brain on
head MRI. Therefore, these ophthalmic symptoms would
have been caused by an orbital pseudotumor. Orbital pseu-
dotumor is an idiopathic, benign, inflammatory condition

that accounts for approximately 10% of all orbital mass le-
sions (9, 10). The etiology of orbital pseudotumor is un-
known (11). The presentation may be acute or subacute and
may occasionally exhibit chronic progression. Orbital pseu-
dotumor may be unifocal or diffuse and may affect any part
of the orbit (12). It is usually unilateral, but it may occa-
sionally be bilateral. Chirapapaisan et al. reported that the
presenting symptoms included proptosis (80%), oculomotor
deficits (61%), pain (51%), lid swelling or a mass (45%),
ptosis (25%), and chemosis (18%) in 49 patients with or-
bital pseudotumor (13). Some patients with orbital pseudotu-
mor may have decreased visual acuity due to optic nerve
compression (14). Orbital pseudotumor is sometimes diffi-
cult to differentiate from MALT-lymphoma, there was no
finding of lymphoma in the biopsy specimen of this case.
Multifocal fibrosclerosis is an uncommon fibroproliferative
systemic disorder with multiple manifestations, including
retroperitoneal fibrosis, sclerosing cholangitis, and salivary
gland fibrosis. There are some reports that multifocal fibro-
sclerosis was complicated by fibrotic orbital pseudotu-
mor (15-17). We have reported a close relationship between
AIP and multifocal fibrosclerosis (5). Some orbital pseudo-
tumors including the present case appear to be orbital le-
sions involved in IgG4-related systemic disease.

Lacrimal gland swelling is also a rare extrapancreatic le-
sion of AIP. Lacrimal gland swelling was detected in 3.6%
of 56 cases in our study (8). Hamano et al (18) reported that
lacrimal gland swelling was detected in 8 (12.5%) of 64
AIP patients, and 6 of them had salivary gland swelling. Re-
cently, it was reported that serum IgG4 levels were elevated,
and abundant infiltration of IgG4-positive plasma cells with
fibrosis was detected in the lacrimal glands in patients with
Mikulicz’s disease (19, 20), which is a unique condition that
refers to bilateral, painless, symmetrical swelling of the lac-
rimal, parotid, and submandibular glands (21). Mikulicz’s
disease is currently recognized as the lacrimal and salivary
gland lesions of IgG4-related systemic disease (20).

IgG4-related sclerosing cholangitis is frequently associ-
ated with AIP, and the stenosis is usually located in the
lower part of the common bile duct (1-3). In cases with
stenosis of the lower bile duct, thickening of the bile duct
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wall consists of fibrosis with infiltration of IgG4-positive
plasma cells that sometimes spread extensively to the upper
bile duct (1, 2). In the present patient, infiltration of mono-
nuclear cells, including IgG4-positive plasma cells, and mild
fibrosis were observed in the periportal area obtained by
liver biopsy.

AIP sometimes develops with various symptoms due to
associated extrapancreatic lesions. According to the classifi-
cation (head and neck, thoracic, hepatic and pancreatobili-
ary, retroperitoneal, and systemic group) of IgG4-related dis-
ease by Zen and Nakanuma (22), the present case would be
classified into systemic group with multiple lesions not re-
stricted to 1 area. However, a visual field deficit due to or-
bital pseudotumor appears to be quite rare. An AIP patient
who developed a visual field deficit of the left eye and
swelling of bilateral salivary glands, which was metachro-
nously associated with sclerosing sialadenitis and sclerosing
cholangitis, was reported.
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Abstract

Background Autoimmune pancreatitis (AIP) is consid-
ered to be a pancreatic lesion of IgG4-related systemic
disease, but about 20% of AIP patients do not have ele-
vated serum IgG4 levels. This study aimed to clarify the
pathophysiology of AIP patients without elevated serum
1gG4 levels.

Methods Fifty-eight AIP patients were divided into 2
groups: those with elevated serum IgG4 levels (>135 mg/dl;
SIgG4-positive AIP) and those without (SIgG4-negative
AIP). The 2 groups’ clinical, serological, radiological, and
histological findings, as well as salivary and lacrimal gland
function, were compared.

Results  Serum IgG4 levels were elevated in 45 AIP
patients and normal in 13 patients. In SIgG4-negative AIP
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patients, the female ratio tended to be high; obstructive
jaundice was less likely; abdominal pain and acute pan-
creatitis were more likely; segmental swelling of the pan-
creatic body and/or tail was more common; sclerosing
extrapancreatic lesions, salivary and lacrimal gland dys-
function, and abundant infiltration of IgG4-positive plasma
cells in the gastric mucosa were less likely; and conser-
vative follow-up was sometimes implemented. Histological
examination of the pancreas of SIgG4-negative AIP
showed lymphoplasmacytic sclerosing pancreatitis (LPSP)
rather confined to the pancreas (n = 4), inadequate mate-
rial (n = 2), and pancreatic fibrosis showing infiltration of
lymphocytes without infiltration of IgG4-positive cells or
neutrophils (n = 2).

Conclusions Clinicopathological features of SIgG4-
negative AIP differed from those of SIgG4-positive AIP.
Some SIgG4-negative AIP cases are LPSP rather confined
to the pancreas. SIgG4-negative AIP may include idio-
pathic duct-centric pancreatitis (IDCP) or sclerosing pan-
creatitis other than LPSP or IDCP, but further studies are
needed to clarify this issue.

Keywords Autoimmune pancreatitis - IgG4 -
Lymphoplasmacytic sclerosing pancreatitis -
Idiopathic duct-centric pancreatitis

Introduction

Autoimmune pancreatitis (AIP) is a distinct entity that is
being recognized with increasing frequency worldwide.
Since it responds dramatically to steroids, an autoimmune
process has been implicated in its etiology. The histological
pattern of AIP is called lymphoplasmacytic sclerosing
pancreatitis (LPSP), which is characterized by dense
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infiltration of IgG4-positive plasma cells and T lympho-
cytes, storiform fibrosis and obliterative phlebitis [1-3].
Since AIP is frequently associated with various sclerosing
extrapancreatic lesions, such as sclerosing cholangitis,
sclerosing sialadenitis, and retroperitoneal fibrosis, showing
similar histological findings to the pancreas, AIP can be
considered to be a pancreatic lesion of IgG4-related sys-
temic disease, and its extrapancreatic lesions are clinical
manifestations of organs involved in this systemic disease
[4-6].

Another characteristic feature of AIP is significant
elevation of serum IgG4 levels [1-3]. Hamano et al. [7]
reported that the serum IgG4 level was >135 mg/dl in 19
of 20 AIP patients and that an IgG4 cutoff value of
135 mg/dl resulted in high accuracy (97%), sensitivity
(95%), and specificity (97%) in distinguishing AIP from
pancreatic cancer. However, in a recent study, the sensi-
tivity of an elevated serum IgG4 level was 68% [8] to
81% [1].

From retrospective, histological examination of the
resected pancreases of patients with mass-forming chronic
pancreatitis, American and European pathologists descri-
bed another unique histological pattern, which they called
idiopathic duct-centric pancreatitis IDCP) [9] or AIP with
granulocyte epithelial lesions (GEL) [10]. It is histologi-
cally characterized by ductal epithelial granulocytic infil-
tration leading to ductal damage and obstruction, a feature
not seen in LPSP. The lobular infiltrate contains neutro-
phils. Obliterative phlebitis is uncommon in IDCP, and
the tissue does not generally stain for IgG4-positive cells
[3, 9—11]. Although the typical clinical features of IDCP
have not yet been clarified, typical serological abnormali-
ties seen in AIP are not seen in IDCP [3]. IDCP is some-
times detected in Western countries, but it is uncommon in
Japan and Korea [2].

In this study, to clarify the pathophysiology of AIP
patients without elevated serum IgG4 levels (SIgG4-nega-
tive AIP), clinicopathological differences detected between
AIP patients exhibiting elevated serum IgG4 levels (SIgG4-
positive AIP) and SIgG4-negative AIP patients were
examined.

Patients and methods
Study patients

Serum IgG4 levels were measured by nephelometry using
IgG subclass kits (BS-NIA IgG4, Medical & Biological
Laboratories, Nagoya, Japan) in 58 AIP patients [43 males
and 15 females; average age 63.2 £ 12.9 (mean £ SD)
years] before steroid therapy or surgical resection. They
were diagnosed as having AIP according to the Asian

diagnostic criteria [12] based on radiological, serological
and histological findings, and responsiveness to steroid.
The serum IgG4 cutoff value was 135 mg/dl, which has
been used widely [7]. Serum IgG4 levels were measured at
least more than twice in patients without an elevated serum
IgG4 level on the first examination.

Pancreatic resection and bypass operation were per-
formed on suspicion of pancreatic cancer in 7 and 4 patients,
respectively; steroid therapy was performed finally in 42
patients; and 6 patients have been followed conservatively.
Steroid therapy was started at 0.6 mg/kg/day of predniso-
lone and gradually tapered to a maintenance dose over a
period of 3-6 months. To prevent relapse, steroid mainte-
nance therapy (2.5 mg-5 mg/day) was performed for
1-3 years. Relapse of AIP was defined as reappearance of
symptoms with the development or reappearance of pan-
creatic and/or extrapancreatic abnormalities on imaging
studies [13, 14].

Clinical, serological, and radiological analysis

The following clinical factors were retrospectively assessed:
age at the time of diagnosis; sex ratio; drinking and smoking
habits; present or past history of allergic diseases such as
acute allergic rhinitis, atopic dermatitis, and bronchial
asthma; and treatment. Drinking habit was defined as
drinking more than 80 g of alcohol/day for more than
7 years, and smoking habit was defined as smoking more
than 20 pack-years (the number of packages of cigarette per
day times years of smoking). Acute pancreatitis was diag-
nosed when both severe upper abdominal pain and elevated
serum amylase levels (>3 times normal) were met. Fur-
thermore, SIgG4-negative AIP patients were subdivided
into 2 groups according to the degree of serum IgG4 levels:
slightly lower SIgG4 patients (IgG4 70-135 mg/dl) and
extremely lower SIgG4 patients (IgG4 <70 mg/dl), and
clinical features were compared between the 2 groups.

Serologically, serum IgG levels (n = 58), autoantibod-
ies (n = 56) including antinuclear antigen and rheumatoid
factor, serum IgE levels (n = 30), peripheral eosinophil
count (n = 49), and serum amylase levels (n = 58) were
reviewed.

Radiologically analyzed findings were as follows:
enlargement of the pancreas (diffuse/segmental) and
extrapancreatic lesions on CT, fluorine-18 fluorodeoxy-
glucose (FDG) uptake and maximum standardized uptake
value (SUV) on FDG positron emission tomography (PET)
(n = 13) [15, 16], and high signal intensity and apparent
diffusion coefficient (ADC) value on diffusion-weighted
magnetic resonance imaging (DWI) (n = 13) [17]. The
presence of 4 extrapancreatic lesions that were detected
with a relatively high frequency in AIP patients (sclerosing
cholangitis of the hilar or intrahepatic bile duct, sclerosing
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cholecystitis, sclerosing sialadenitis, and retroperitoneal
fibrosis) was evaluated. Though stenosis of the lower bile
duct occurred frequently in AIP patients, sclerosing cho-
langitis as an extrapancreatic lesion of AIP was defined as
presence of stenosis of the hilar or intrahepatic bile duct on
cholangiography to rule out stenosis of the lower bile duct
induced by compression by the swollen pancreas. Scle-
rosing cholecystitis was defined as gallbladder wall thick-
ening of more than 4 mm. The presence of salivary gland
swelling and retroperitoneal fibrosis was determined based
on the CT findings. FDG uptake was first evaluated visu-
ally. A region of interest (ROI) was placed over the entire
area of any abnormal FDG uptake. SUVmax (maximum
ROI activity/injected dose/body weight) was then com-
puted at the early period [15, 16]. DWI was obtained using
a single-shot echo-planar imaging sequence, and the high
signal intensity area was assessed. All ADC values
were calculated on a workstation with standard software
(ShadeQuest; Yokogawa Electric, Tokyo, Japan). The
ADC values were determined by measurements of the ROI
created on each ADC map [17].

To assess glucose tolerance, fasting serum glucose
and glycosylated hemoglobin levels were examined in
all patients. N-Benzoyl-L-tyrosyl-p-aminobenzoic acid
(BT-PABA) excretion tests (normal >70%) were performed
on 9 patients to assess pancreatic exocrine function.

Salivary and lacrimal gland functions

If AIP and its extrapancreatic lesions are clinical mani-
festations of organs involved in IgG4-related systemic
disease [4-6], salivary and lacrimal gland functions may be
impaired in AIP patients. Therefore, we investigated sali-
vary gland function with sialochemistry and lacrimal gland
function with Schirmer’s test.

Salivary fluid is normally isotonic with plasma, and Na*
and ClI™ are extensively resorbed via the ductal system to
produce a hypotonic secreted fluid. Salivary Na™ concen-
trations are increased in patients with Sjogren’s syndrome,
since resorption is altered in Sjogren’s syndrome by the
periductal lymphocytic infiltration [18]. The salivary
f2-microglobulin level shows high specificity for inflam-
mation of the salivary glands, and the salivary f2-micro-
globulin level increases in Sjogren’s syndrome [19]. Saliva
was collected without stimulation in 25 patients. Patients
allowed saliva to drain continuously from the lower lip or
spit it out for 30 min in the morning. Salivary concentra-
tions of Na™ and 2-microglobulin were investigated [20].
The sialochemistry data of 30 normal individuals were
used as controls.

To examine tear production as a measure of lacrimal
gland function, Schirmer’s test was performed prospec-
tively in the 14 AJP patients before steroid therapy.
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Schirmer’s test involves measuring the amount of wetting
of a special filter paper, which is 5-mm wide and 35-mm
long. First, the filter paper is folded 5 mm from one end
and inserted between the middle and outer third of the
lower lid. The patient is then asked to keep his eyes open
and to blink as necessary. After 5 min, the filter strip is
removed, and the amount of wetting from the fold is
measured. A normal eye will wet between 10 and 25 mm
during that period. Measurements between 6 and 10 mm
are considered borderline, and values of 5 or <5 mm are
indicative of impaired secretion [21]. A participant with
one or both eyes yielding abnormal test results was defined
as having tear secretion dysfunction. The lower of the
right and left lacrimal gland test results was used for the
analysis [22].

Histological and immunohistochemical examination

Surgically resected (n = 7) and surgically or US-guided
biopsied (n = 7) pancreatic specimens, and endoscopic
ultrasonography-guided fine-needle aspiration EUS-FNA
specimens taken with a 19-gauge needle (n = 2) and
21-gauge needle (n =5) were examined histologically
and immunohistochemically using anti-CD3, anti-CD20,
and anti-IgG4 antibodies. Endoscopically biopsied speci-
mens from the stomach (n = 24) were stained with anti-
IgG4 antibody, and the number of IgG4-positive plasma
cells was counted per high power field (hpf).

Statistical analysis

Data were expressed as mean == SD. The data were com-
pared between S. IgG4-positive and S. IgG4-negative AIP.
For statistical analyses, Student’s ¢ test, Fisher’s exact
probability test, and Mann-Whitney’s U test were employed.
A value of <0.05 was considered statistically significant.
When repeated comparisons were made, a value of <0.01
was considered significant.

Results
Clinical, serological, and radiological differences

Serum IgG4 levels were elevated in 45 (78%) of the 58 AIP
patients (604.2 + 526.0 mg/dl) and ranged from 11 to
123 mg/dlin the other 13 patients. No significant differences
in age, presence of drinking and smoking habit, and allergic
disease history were found. The female ratio tended to be
higher in SIgG4-negative AIP patients, but the difference
was not significant. As an initial symptom, obstructive
jaundice was significantly more frequent in SIgG4-positive
AIP patients (71%, p = 0.002), and abdominal pain was
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