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Abstract. We describe an elderly man
with membranous nephropathy and lympho-
plasmacytic infiltration into the renal inter-
stitium who presented with a high serum
IgG4 concentration and no organ involve-
ment in the pancreatobiliary system. Al-
though the patient had hypocomplementemia
and was positive for antinuclear antibodies,
he was negative for antibodies against Sm,
SS-A, SS-B and RNP, and his anti-DNA anti-
body titer was not elevated. Immunohisto-
chemistry demonstrated that the infiltrated
plasma cells in the renal interstitium and glo-
merular capillary walls were strongly positive
for [gG4. Electron microscopy showed elec-
tron-dense deposits on the glomerular base-
ment membranes and tubular basement mem-
branes. The present case suggests that mem-
branous nephropathy, like tubulo-interstitial
nephritis, is one of the renal features of
IgG4-related systemic disease.

Introduction

Recently, autoimmune pancreatitis (AIP)
has been recognized as a pancreatic manifes-
tation of a systemic fibroinflammatory dis-
ease that affects not only the pancreas, but
also a variety of other organs including the
bile duct, salivary glands, retroperitoneum,
lymph nodes, lungs and kidneys [Chari 2007,
Kamisawa and Okamoto 2006]. In this condi-
tion, elevation of the serum IgG4 concentra-
tion and abundant IgG4-positive plasma cell
infiltration of the affected organs are charac-
teristic features, and steroid therapy is quite
effective. Among the renal lesions associated
with AIP, tubulo-interstitial nephritis (TIN) is
especially noteworthy. Recently, we reported
TIN patients without AIP, but in whom the
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clinicopathological features were quite simi-
lar to those of TIN associated with AIP, sug-
gesting that TIN is one of the renal features of
this systemic disease, irrespective of the pres-
ence of AIP [Saeki et al. 2007b]. In this report,
we present a non-AlP patient with membranous
nephropathy associated with IgG4-related sys-
temic disease.

Case report

An 83-year-old Japanese man was admit-
ted to alocal hospital with leg edema, protein-
uria and renal insufficiency. He had been
treated for a renal stone 10 years previously,
and undergone surgery for chronic subdural
hematoma 5 years before presentation. His
medical records had shown no abnormalities
except for mild glucose intolerance for sev-
eral years. He had not taken any drugs and had
no adverse lifestyle habits. Recently he had un-
dergone transurethral resection of the prostate
(TUR-P) because of bilateral hydronephrosis
caused by benign prostatic hypertrophy. Al-
though the leg edema and bilateral hydro-
nephrosis improved, proteinuria and renal in-
sufficiency persisted after TUR-P. Therefore,
he was referred to our hospital 5 weeks after
TUR-P. On admission, no characteristic physi-
cal findings or sicca complex were evident.
His blood pressure was 156/72 mmHg. Labo-
ratory findings were as follows: Hb [1.1 g/dl,
Ht 34.1%, WBC 4000/ul (St 2, Seg 47, Mono
7, Ly 43, Ba 1), platelets 32.7 - 10%/ul, serum
creatinine 1.48 mg/dl, blood urea nitrogen
21.4 mg/dl, total protein 7.8 g/dl, serum albu-
min 2.8 g/dl, and HbA lc 5.9%. Serum elec-
trolytes, and the results of liver function stud-
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Figure 1A.

Figure 1B.

Figure 2.

Figure 1. Light microscopy findings of the renal bi-
opsy. (A) Glomeruli showed segmental spike forma-
tion and subepithelial deposits on the glomerular
capillary walls (PAM-Masson trichrome x 800); (B)
Interstitium showed mononuclear cell infiltration
and interstitiai fibrosis with tubule atrophy (PAM-
Masson trichrome x 80).

Figure 2. Immunostaining of igG4 showed diffuse
staining of the glomerular capillary walls, and
strongly positive IgG4 staining on the infiltrated
plasma cells in the renal interstitium. IgG4 staining
was also shown on the tubular basement mem-
branes focally (x 300).

. -
A

ies including serum amylase, were all within
the normal ranges. Urinalysis revealed 3+
proteinuria and 3+ occult blood, although
hematuria had not been evident before
TUR-P. 24-hour urine collection yielded 2.3 g
of protein and showed a creatinine clearance
of 44.4 ml/min. The levels of urinary p2-
microglobulin  and  N-acetyl-B-D-glucos-
aminidase (NAG) were 10.7 mg/ day and 10.3
U/, respectively. Serum 1gG, IgA, IgM and
IgE levels were 3144 mg/dl, 385 mg/dl, 79
mg/dl and 32.1 1U/ml, respectively. Serum
IgG subclass concentrations and % IgG sub-
class studies showed IgGl = 1890 mg/dl
(46.2%),1gG2=1110mg/dl (27.1%),1gG3 =
170 mg/dl (4.1%) and I1gG4 = 924 mg/dl
(22.5%) (normal range of IgG4 < 105 mg/dl,
3 — 6%). C-reactive protem level was 0.47
mg/dl. Although antinuclear antibody (ANA)
was positive (x 2,560), anti-DNA antibody
was 6 [U/ml (normal < 6 TU/ml), and anti-Sm,
anti-SS-A, anti-SS-B, and anti-RNP antibod-
ies were not detected. Lupus anticoagulant,
anti-cardiolipin antibody, myeloperoxidase-
antineutrophil cytoplasmic antibody and
poteinase-3-antineutrophil cytoplasmic anti-
body were all negative. Complement studies
showed CHS0 = 16 U/ml (normal 30 — 45),
C3 =56 mg/dl (normal 65 - 135),and C4 =6
mg/dl (normal 13 — 35). Hepatitis B surface
antigen, hepatitis C antibody, and cryo-
globulin were not found. Serum M protein
was not detected, Chest X-ray, whole-body
CT examination and gallium citrate scinti-
graphy showed no abnormal findings.
Because of a suspected autoimmune dis-
2ase, renal biopsy was conducted. The speci-
men for light microscopy contained 18
glomeruli, of which 5 were globally sclerotic.
Fine subepithelial deposits on the glomerular
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Figure 3.

Immunofluorescence study revealed diffuse and global igG and C3 deposition along the glomer-

ular capillary walls. IgG and C3 depositions were also observed partially on the tubular basement mem-

branes. (A) IgG (x 400); (B) C3 (x 400).

Figure 4.
position and weak IgG2 deposition in the glomeruli and the interstitium. (A) IgG1 (x 400); (B) 1gG2 (x 400);
(C) 1gG3 (x 400); (D) IgG4 (= 400).

capillary walls were noticed on segmental
glomerular basement membranes by PAM-
Masson trichrome staining (Figure 1A). In-
terstitial cell infiltration consisting of lym-
phocytes and plasma cells and atrophic tu-
bules adjoining interstitial fibrosis were also
recognized in focal areas of the renal inter-
stittum (Figure 1B). Immunohistochemistry
demonstrated strongly positive [gG4 staining
on the infiltrated plasma cells in the renal
interstittum. and diffuse staining of the glo-
merular capillary walls. 1gG4 staining was
also shown on a part of the tubular basement
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Immunofluorescence staining for IgG subclasses showed diffuse and global IgG1 and 1gG4 de-

membranes (TBMs) (Figure 2). Routine im-
munofluorescence study revealed diffuse and
global IgG and C3 deposition along the glo-
merular capillary walls. [gG and C3 deposi-
tions were also observed partially on the
TBMs (Figure 3). There was no apparent de-
position of [gA, IgM, Clq or fibrinogen in the
glomeruli or interstitium. Although precise
evaluation was difficult because the speci-
mens were inadequate, immunofluorescence
staining for 1gG subclasses showed diffuse
and global deposition of TgG1 and 1gG4 and
weak deposition of [gG2 in the glomeruli and
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Figure 5B.

Figure 5. Electron microscopy showed elec-
tron-dense subepithelial deposits on the glomerular
basement membranes (A) and the tubular base-
ment membranes (B).

the interstitium (Figure 4). Electron micros-
copy showed electron-dense subepithelial de-
posits on the glomerular basement mem-
branes and the TBMs (Figure 5). In the
mesangial area, a slightly expanded mes-
angial matrix and tiny electron-dense deposits
were noticed. No microtubular structures
were found in the glomerular endothelial
cells. After daily administration of oral
prednisolone at 40 mg, the hypocomple-
mentemia and elevated IgG4 soon amelio-
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rated. 4 months later, the serum creatinine
level had decreased to 1.22 mg/dl, and pro-
teinuria to 1.6 g/day.

Discussion

Although the name and definition of the
disease have not been established, the con-
cept of IgG4-related systemic disease has
been recognized recently [Kamisawa and
Okamoto 2006]. Although AIP is a represen-
tative form of IgG4-related systemic disease,
there has been a recent increase in the number
of articles dealing with various organ in-
volvements associated with IgG4-related sys-
temic disease [Nakanuma and Zen 2007,
Yamamoto et al. 2006}, irrespective of the
presence of AIP, and the condition is now rec-
ognized as a multi-organ disease. We recently
described that renal parenchymal lesions in
IgG4-related systemic disease are due to
dense lymphoplasmacytic infiltration of the
renal interstitium, and that the lesions vary
from diffuse TIN to tumor-like masses ac-
cording to the distribution patterns of the in-
filtrating cells [Saeki et al. 2007a]. Indeed,
many case reports of TIN associated with
IgG4-related systemic disease including AIP
have been reported [Cornell et al. 2007,
Yoneda et al. 2007]. In most of them, marked
infiltration of lymphocytes and [gG4-positive
plasma cells into the renal interstitium with
mterstitial fibrosis were characteristic, and
the glomerular lesions were minor. However,
there are a few case reports of 1gG4-related
disease showing glomerular changes in addi-
tion to TIN [Katano et al. 2007, Uchiyama-
Tanaka et al. 2004, Watson et al. 2006]. Wat-
son and colleagues {2006] described a patient
with AIP who developed focal sclerosing
lymphoplasmacytic TIN and concurrent
membranous nephropathy. The clinicopatho-
logical features of the patient were quite simi-
lar to thosc in the present case, although our
patient did not have associated AIP. Both of
the patients were elderly men and showed
markedly elevated serum 1gG4 levels. Mem-
branous nephropathy with dense infiltration
of plasma cells and lymphocytes into the re-
nal interstitium were demonstrated by renal
biopsies. Immunofluorescence studies re-
vealed global capillary wall deposits of 1gG
and granular peritubular immunopositivity for
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IgG. Electron microscopy demonstrated sub-
epithelial deposits on the glomerular basement
membrane and in the TBMs. Immunohisto-
chemistry for [gG4 showed numerous 1gG4-
positive plasma cells infiltrating the renal cor-
tex and immunoreactivity for IgG4 in the glo-
merular capillary walls and renal interstitium.
An increased percentage of serum IgG4 and
predominant IgG4 staining of glomerular
capillary walls have also been documented in
patients with idiopathic membranous ne-
phropathy [Kuroki et al. 2002]. However, in
both patients, the percentage of 1gG4 was
quite high (30% in Watson’s case and 22.6%
in ours, respectively) in comparison to patients
with primary membranous nephropathy (8
6.4%) [Kuroki et al. 2002]. Abundant IgG4-
positive plasma cell infiltration in the renal
interstitium and electron-dense deposits in the
TBMs are frequently described in TIN associ-
ated with IgG4-related systemic diseases [Cor-
nell et al. 2007, Sacki et al. 2007b]. However,
they have not been documented in idiopathic
membranous nephropathy. Furthermore, our
patient showed hypocomplementemia often
observed in IgG4-related disease [Muraki et
al. 2006, Saeki et al. 2007a,b], but not in idio-
pathic membranous nephropathy. Taken to-
gether, the present case was diagnosed as
membranous nephropathy associated with
IgG4-related systemic disease.

Although high serum IgG4 and IgG4-pos-
itive plasma cell infiltration are characteristic,
the pathogenesis of the disease has not been
elucidated. IgG4 is an unusual antibody. It is
the rarest of [gG subclasses and is unable to
bind Clq complement [van der Zee et al.
1986]. High serum [gG4 concentrations have
been reported in a limited number of diseases,
including atopic dermatitis [Aalberse et al.
1993] and pemphigus vulgaris and pemphigus
foliaceus [Futei et al. 2001]. IgG4 behaves as
a pathogenic antibody in pemphigus [Rock et
al. 1989], and as a suppressive antibody in al-
lergic diseases [Platts-Mills et al. 2001]. Zen
and colleagues [2007] demonstrated that Th2
and regulatory immune reactions are up-reg-
ulated in the affected tissues of patients with
1gG4-related
cholangitis and suggested that an allergic na-
ture might be associated with the patho-
genesis of [gG4-related disease.

sclerosing pancreatitis and

On the other hand, Hamano and col-
leagues [2001] showed that IgG4-type im-
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mune complexes are closely associated with
the disease activity in patients with AIP, sug-
gesting that immune complexes are related to
the pathogenesis of AIP. Cornell and cowork-
ers [2007] demonstrated [gG4 immune-com-
plex deposition in the renal TBMs of patients
with TIN associated with AIP, also suggest-
ing an immune complex mechanism. Muraki
and colleagues [2006] demonstrated that AIP
showed high levels of serum circulating im-
mune complex in its active state, linking ittoa
complement activation system with the clas-
sical pathway. Interestingly, high circulating
immune complex levels determined by Clq
assay were significantly associated with ele-
vated serum IgG1, and not with serum [gG4.
It was considered that, in the pathogenesis of
ATP, an IgG 1 -type immune complex might in-
duce complement activation through the clas-
sical pathway. Van der Zee and coworkers
[1986] demonstrated that IgG4 antibodies
protect against the biological effects of the
complement-fixing 1gG subclasses under
conditions of high IgG4 antibody titers result-
ing from prolonged exposure to antigens.
Ig(G4 might act as a blocking antibody under
such conditions.

Membranous nephropathy is caused by
immune complex localization in the subepi-
thelial zone of glomerular capillaries. Be-
cause the target antigen in human idiopathic
membranous nephropathy has not been eluci-
dated, the pathogenic mechanisms of human
idiopathic membranous nephropathy remain
incompletely understood. As mentioned
above, the significance of IgG4 has been doc-
umented in idiopathic membranous nephrop-
athy [Kuroki et al. 2002]. Several hypotheti-
cal roles of 1gG4 in the pathogenesis of
idiopathic membranous nephropathy have
been discussed, but nothing definitive has yet
emerged. Concerning clinical and histological
features, there are many differences between
IgG4-related systemic disease and idiopathic
membranous nephropathy. However, predom-
inance of Th2 cytokines is common [Kuroki
et al. 2005] and IgG4 seems to play an impor-
tant role in both conditions. Further examina-
tions are therefore needed.

In conclusion, the present case suggests
that membranous nephropathy is one of the
renal features of IgG4-related systemic dis-
ease, and can develop irrespective of the pres-
ence of AIP. IgG4-related systemic disease
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should be considered as an additional patho-
genesis of membranous nephropathy.
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Abstract Recently, a new clinical entity, IgG4-positive
multi-organ lymphoproliferative syndrome (IgG4+ MOLPS),
characterized by hyper-IgG4 gammaglobulinemia and
IgG4-positive plasma cell tissue infiltration, has been pro-
posed. It includes autoimmune pancreatitis (AIP), Miku-
licz’s disease, and many other inflammatory conditions
affecting multiple organs. However, diagnosis is difficult if
the disease is not suspected because serum IgG subclasses
are not measured routinely and the affected organs vary.
Because hypocomplementemia is often observed in this
condition, we investigated the serum subclasses of I1gG in
patients with hypocomplementemia, especially of unknown
etiology. We found 6 patients with high serum IgG4 levels
among 10 patients with hypocomplementemia of unknown
etiology who visited our hospital between December 2004
and September 2007. The results of additional pathological
and imaging examinations in the 6 patients with high serum
IgG4 levels were compatible with IgG4+ MOLPS. Our
results suggest that hypocomplementemia of unknown eti-
ology offers an opportunity to find cases of IgG4+ MOLPS.
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Introduction

Autoimmune pancreatitis (AIP) is a chronic fibroinflamma-
tory condition characterized by an elevated serum IgG4
concentration, abundant IgG4-positive plasma cell infiltra-
tion of the pancreas, and a favorable response to steroids
{1-3]. Because increased numbers of IgG4-positive plasma
cells have been documented not only within the pancre-
atobiliary system but also in other organs, a concept of
IgG4-related systemic disease has been proposed [1]. On
the other hand, Mikulicz’s disease has been shown to be a
spectrum of IgG4-related systemic disease, rather than a
part of Sjogren’s syndrome (4], and currently, various con-
ditions associated with TgG4-related disease are being dis-
cussed [4-9]. Recently, a new clinical entity, IgG4-positive
multi-organ ltymphoproliferative syndrome (IgG4+ MOLPS),
characterized by hyper-IgG4 gammaglobulinemia and
IgG4-positive plasma cell tissue infiltration, has been pro-
posed [10]. IgG4+ MOLPS includes AIP, Mikulicz’s dis-
ease, sclerosing cholangitis, Kiittner’s tamor, inflammatory
pseudotumor of the lung, liver, and breast, retroperitoneal
and mediastinal fibrosis, interstitial nephritis, autoimmune
hypophysitis, and many other inflammatory conditions
affecting multiple organs [10]. Although the distribution of
the involved organs in IgG4+ MOLPS is similar to that in
Sjogren’s syndrome, there are obvious differences in clini-
cal and pathological features between them, and IgG4+
MOLPS is an entirely new systemic disease [10]. However,
diagnosis is difficult in the absence of AIP or Mikulicz’s
disease, which is the representative condition of IgG4+
MOLPS, because serum [gG subclasses are not measured
routinely and the affected organs vary. Although the patho-
genesis has not been elucidated, hypocomplementemia has
often been documented in IgG4+ MOLPS (11, 12]. This
situation prompted us (o examine the serum subclasses of
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fgG in patients with hypocomplementemia, especially that
of unknown etiology.

Patients and methods

Between December 2004 and September 2007, serum C3,
C4, and CH50 levels were measured in 5,826 serum sam-
ples (some from the same patients) at the Department of
Internal Medicine, Nagaoka Red Cross Hospital, at the
request of the attending physicians. In 121 patients, the
CHS50 level was found to be decreased, together with a
decrease in the serum level of C3, C4, or both. Among
these patients, the etiology of the hypocomplementemia
was clarified in 11! (systemic lupus erythematosus in 72
patients, parvovirus infection in 9, rheumatoid arthritis with
vasculitis in 8, autoimmune hemolytic anemia in 6, liver
failure in 6, cryoglobulinemia in 3, membranoproliferative
glomerulonephritis in 3, acute glomerulonephritis in 2, and
AIP in 2). In the remaining 10 patients, the etiology of the
hypocomplementemia was initially unclear, and we mea-
sured the serum subclasses of IgG in 8 of them.

Among the 8 patients with hypocomplementemia of
unknown etiology, 3 male patients (patients 1 to 3) were
diagnosed as having tubulointerstitial nephritis; in which
two of them (patients 1 and 2) had accompanying systemic
lymphadenopathy, and one (patient 1) had a history of
chronic pancreatilis, sialadenitis, and idiopathic thrombo-
cytic purpura. One male patient (patient 4) was referred to
us because of proteinuria, and a renal biopsy showing
membranous nephropathy with lymphoplasmacytic infiltra-
tion into the renal interstitium and another male patient
(patient 6) was referred to us because of asymptomatic
hypergammaglobulinemia. One female patient (patient 5)
was referred to us because of edema, eosinophilia, and lym-
phadenopathy. The other 2 patients (patients 7 and 8) were
diagnosed as having pleuritis and pneumosilicosis, respec-
tively. They did not have AIP or Mikulicz’s disease at the
time when hypocomplementemia was diagnosed. Labora-
tory examinations demonstrated hypergammaglobulinemia
in all of them. Although 6 out of the § patients were posi-
tive for antinuclear antibodies, they were negative for anti-
bodies against Sm, SS-A, S§S-B, Scl-70, Jo-1, and RNP, and
their anti-DNA antibody titers were not elevated. All of
them were negative for cryoglobulin, lupus anticoagulant,
anti-cardiolipin antibody, perinuclear and cytoplasmic anti-
neutrophil cytoplasmic antibodies, and M-protein.

We also measured the serum subclasses of IgG in 11 of
the patients with systemic lupus erythematosus (SLE) and 2
of the patients with cryoglobulinemia, which are represen-
tative conditions characterized by hypocomplementemia.
SLE was diagnosed in accordance with the 1982 SLE clas-
sification criteria. In the 2 patients with cryoglobulinemia,
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one case was idiopathic, and the other was associated with
chronic hepatitis C. The 13 patients with SLE or cryoglobu-
linemia had various degrees of organ involvement. Among
a total of 21 patients for whom the serum subclasses of IgG
were measured, 3 were receiving steroid treatment and the
others were seen before steroid therapy. We conducted
additional imaging and histological studies of the patients
with high serum IgG4 levels because of suspected IgG4+
MOLS.

Results

Among the 8 patients with hypocomplementemia of
unknown etiology, 6 patients (patients 1 to 6) showed both
markedly high serum IgG4 concentrations (305-2340 mg/dl;
normal: <105) and percentage IgG4 levels (IgG4/total IgG)
(16.7-35.5%; normal: 3—6%; Table I). In patient 7, the
serum IgG4 level was slightly increased, but pleuritis,
hypocomplementemia and the increased serum 1gG4 level
ameliorated without therapy, and the significance of this
feature was obscure. All of the 13 patients with a definitive
diagnosis of SLE or cryoglobulinemia had normal serum
1gG4 concentrations and percentage IgG4 levels (Table 2).
In the 6 patients with high serum concentrations of 1gG4
(patients | to 6), we conducted additional imaging and his-
tological studies because of suspected IgG4+ MOLPS.
Immunohistological studies of tissues obtained by biopsy
revealed abundant infiltration of IgG4-positive plasma cells
in the renal interstitium in patients | to 3, and in the sali-
vary gland in patient 2. In patients 2 and 3, the results of
gallium citrate scintigraphy demonstrated gallium-67 accu-
mulation, although salivary gland swelling was not evident.
(We have previously reported patients 1 to 3 in references
[7-9]). In patient 4 with membranous nephropathy, glomer-
ular capillary walls and infiltrated plasma cells in the renal
interstitium were strongly positive for IgG4. An increased
percentage of serum IgG4 and predominant IgG4 staining
of glomerular capillary walls have also been documented in
patients with idiopathic membranous nephropathy [13].
However, the percentage of IgG4 was quite high in com-
parison with patients having primary membranous
nephropathy (13], and abundant IgG4-positive plasma cell
infiltration in the renal interstitium has not been docu-
mented in idiopathic membranous nephropathy, although it
has been frequently described in tubulointerstitial nephritis
associated with IgG4-related systemic diseases [8]. There-
fore, the patient was diagnosed as having membranous
nephropathy associated with IgG4+ MOLPS [14]. In
patient 5, minor salivary gland biopsy revealed IgG4-posi-
tive plasma cell infiltration, although the salivary glands
were not swollen. Therefore, we diagnosed patients 1 to 5
as having IgG4+ MOLPS, also taking into account the
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Table 2 Profiles of patients with SLE and cryoglobulinemia

Patient Age/Sex Diagnosis  Clinical features IgG [gGt 1gG2  1gG3  IgG4 (mg/dl) C3 C4 CHS0
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (IgG4/1gG %) (mg/dl) (mg/dl) (UM
1 45/F SLE Pancytopenia 1187 636 532 S1 10.6 (0.9) 51 4 14
2 64/F SLE Erythema. pleuritis, 2390 1470 580 59 89.5(4.1) 31 2 <10
lymphadenopathy
3 17/F SLE Lymphadenopathy 2169 1410 293 151 36.5(1.9) 40 2 <10
4 65/M SLE LLupus nephritis (WHO V) 1443 865 532 48.3 19 (1.3) 58 11 28
5 30/F SLE Erythema, arthritis 1476 899 436 67 25(1.8) 50 10 24
6 53/M SLE Erythema, pancytopenia 3725 2700 168 137 17.6 (0.6) 40 9 18
7 24/F SLE Thrombocytopenia, eosinophilia 1476 577%  292% 17.5%  154*1.7%) 66 10 20
8 32/F SLE Lupus nephritis (WHO V), ATHA 672 453 79 34 31(0.5) 65 3 13
9 56/M SLE Lupus nephritis (WHO V), 825 307 305 24 16 (2.5) 39 10 t7
thrombocytopenia
10 SUF SLE Lupus nephritis (WHO V), ATHA 2387 1450 319 25 41(2) 68 5 15
11 36/F SLE Pancytopenia 1493 880 508 28 32(2.2) 39 2 2
12 S52/M Cryo Purpura, arthritis 2186 1440 936 74 90 (3.5) 27 1 <10
13 At Cryo, HCV  Purpura, hematuria 2095 1020 306 175 0 10 NE <10

hepatits

SLE systemic lupus erythematosus, cryo cryoglobulinemia, ATHA autoimmune hemolytic anemia, * under treatment

effectiveness of corticosteroid therapy for the organ
involvement. Although patient 6 had no symptoms, and
liver and renal functions were normal, CT and magnetic
resonance imaging scans showed intrahepatic biliary stric-
tures resembling primary sclerosing cholangitis and wall
thickening of the renal pelvis, which were compatible with
IgG4+ MOLPS. This patient has been followed up without
therapy.

Discussion

Hypocomplementemia is generally induced by consumption
of, or a defect in complement. Various immune-complex-
mediated conditions including SLE, post-streptococcal
acute glomerulonephritis, membranoproliferative glomeru-
lonephritis, cryoglobulinemia, and some complement
deficiency states are well known etiologies of hypocomple-
mentemia. Recently, a new concept of IgG4-related disease
has been discussed, and hypocomplementemia in 1gG4-
related disease has been receiving attention. The levels of
serum complement are decreased in 17-36% of patients
with AIP when examined by different assays [11], and in
30% of patients with Mikulicz’s disease [12].

In IgG4+ MOLPS, high levels of serum IgG4 and IgG4-
positive plasma cell infiltration in tissues are the most
important features for diagnosis [10]. However, as neither
of the parameter is examined routinely, diagnosis is difficult
if the disease is not suspected. Recently, it is becoming
more widely known that AIP, Mikulicz’s disease, some
types of sclerosing cholangitis, and retroperitoneal fibrosis
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are the manifestations of 1gG4+ MOLPS, although many
other conditions could also potentially be involved [10]. In
this study, we have shown that hypocomplementemia of
unknown etiology offers an opportunity to find patients
with IgG4+ MOLPS. We found 6 patients with high serum
1gG4 levels among patients with hypocomplementernia of
unknown etiology who visited our hospital during the last
few years. Generally, the level of IgG4 does not vary with
sex or age, and the quality of TgG4 and IgG4/total IgG ratio
tends to remain constant [15]. Because in these 6 patients
the [gG4/total IgG ratio was extremely high, in addition to
the serum IgG4 concentration, the high serum [gG4 level
must have been significant not because of hypergamma-
globulinemia. The results of additional pathological and
imaging examinations in these 6 patients were compatible
with 1gG4+ MOLPS. Abundant IgG4-positive plasma cell
infiltration was confirmed in the tissues of 5 patients
(patients | to 5). In patient 6, CT and magnetic resonance
imaging scans showed intrahepatic biliary strictures resem-
bling sclerosing cholangitis, and also wall thickening of the
renal pelvis. As sclerosing cholangitis and pelvic lesions
are often accompanied by AIP [1, 2, 3, 16], this case might
fall within the spectrum of IgG4-related systemic disease,
though IgG4-positive plasma cells were not verified histo-
logically.

As the subjects of this study were limited in number, the
frequency of [gG4+ MOLPS among patients with hypo-
complementemia is unknown. As the serum IgG4 levels in
the patients with definitively diagnosed SLE or cryoglobu-
linemia were all normal, IgG4+ MOLPS do not seem to
be considerable in such a classical autoimmune disease.
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However, a large-scale study is required to elucidate the
relationship between IgG4 and hypocomplementemia.
Although immune-complex mechanisms are suggested
[3, 11,12, 17], the pathogenesis of IgG4-related systemic
disease is still unclear, and accumulation of further case
reports will be essential for clarifying its nawre. In a clini-
cal setting, the levels of complement are measured rou-
tinely, and hypocomplementemia is observed in a relatively
restricted proportion of patients in comparison with hyper-
gammapathy, which is one of the characteristic features of
[gG4+ MOLPS [10]. Of course, many patients with IgGd+
MOLPS show normal complement levels. Masaki et al.
showed that serum CH50 levels were decreased in 57.8%
of patients with IgG4+ MOLPS [10]. However, hypocom-
plementemia (especially that of unknown etiology) can be a
key fealure for differentiation of patents with IgG4+
MOLPS. Clinicians should be aware of this possibility
when encountering such patients, in whom IgG subclasses
should be determined and histological studies including
immunohistochemistry and imaging studies should be con-
sidered if the IgG4 levels are found to be elevated.
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Summary

Localized Castleman's disease (CD) has been divided two types, the classical
hyaline vascular (HV) type and rare plasma cell (PC) type. Recently, we have
reported two cases of IgG4-related disorder of the retroperitoneum showing PC type
of CD. To further clarify the clinicopathological findings of CD of the retroperitoneum,
eight such cases have been studied. A single lesion was located in the
retroperitoneum (n=3), ureter (n=2) and renal hilum (n=2). One case had bilateral
ureter lesions. The HV type of CD accounts for approximately 90% of cases.
However, 50% (n=4) of our cases was PC type of CD. Three of the four lesions of
HV type had lymph node lesions, whereas all four PC type of CD were soft tissue
mass. These clinicopathologic findings appear quite different from previous
description. Immunohistochemical study demonstrated numerous IgG4+ plasma
cells accounting for more that 50% of lgG4+ cells in three cases of the four PC type
of CD. Moreover, serum IgG4 concentration was increased in two of the four case
of PC type of CD that was examined. The serum interleukin-6 level was within the
normal range in two cases of PC type that was examined. Present study suggested
that a majority of the PC type of CD arising in the retroperitoneum appears

lgG4-related disorder.
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introduction

In 1956, Castleman et al described an entity involving localized mediastinal
lymph node hyperplasia that resembled thymoma.' Since the original description,
Castleman's disease (CD) has been extended to included two types, the classical
hyaline vascular (HV) type and plasma cell (PC) type.?* The HV type of CD accounts
for approximately 90% of cases®*. This type is usually located to a single lymph
node, asymptomatic, and showing benign clinical course. Histologically, HV type of
CD is characterized by abnormal lymphoid follicles and interfollicular vascularity. The
PC type of CD is occasionally multifocal and may be associated with systemic
problems such as fever, weight loss, hemolytic anemia and
hypergammaglobulinemia.?* Histologically, the PC type of CD is defined by
numerous lymphoid follicles with an active germinal center (GC) and interfollicular
polyclonal plasmacytosis.**

lgG4 is the least common subclass of IgG, normally accounting for only 3% to 6%
in the serum (normal range; 4.8-105mg/dl). IgG4-related sclerosing disease is a
recently recognized syndrome characterized clinically by tumor like enlargement of
one or more exocrine glands or extranodal tissues and raised serum IgG4 level, and
pathologically by lymphoplasmacytic infiltration and sclerosis, as well as increasing
IgG4-secreting plasma cells.®® IgG-related sclerosing disease is defined by elevated
serum IgG4 level (> 135mg/dl) and/or numerous IgG4+ plasma cells accounting for
more than 50% of IgG+ cells in the affected organs.®

Recently, we have reported two cases of |gG4-related disorder of the
retroperitoneum showing histological findings of PC type of CD®. To further clarify the
clinicopathological findings of CD of the retroperitoneum, we have examined eight

such cases.
Materials and Methods
Eight cases were collected from a series by one of the authors (M.K) treated

between 1988 and June 2009. Medical records of eight cases were extensively

reviewed. Two cases (nos. 5 and 7) have been reported previously®.
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Surgical specimens were fixed in formalin, routinely processed and embedded in
paraffin. For light microscopic examination, the sections were stained with
hematoxylin-eosin (HE) and elastica van Gieson (EVG) stain.

Immunohistochemical studies were performed using the antigen retrieval method
on the avidin-biotin- peroxidase method or Ventana automated (BenchMark™)
stainer according to the manufacture’s instructions.

The panel of antibodies included human immunoglobulin light chains (kappa and
lambda)(Dako A/S, Glostrup, Denmark), Ig A (Dako), IgD (Dako ), IgG (Novocastra),
MCOO011 (IgG4; Binding Site, Birmingham, UK), IgM (Dako), PS-1 (CD3;
Immunotech, Marseille, France), 56C6 (CD10;Novocastra, Newcastle, UK ), L26
(CD20; Dako), cocktail of 2G9 (CD21; Novocastra ) and RB L25 (CD35; Novocastra) ,
DFT-1 (CD43; Dako), 1B16 (CD56; Novocastra), SP-4 (Cyclin D1; Nichirei Co.
Tokyo, Japan), 124 (bcl-2; Dako) and 137B1 (human herpes virus type-8 [HHV-8];
Novocastra). 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 (ISH) with Epstein-Barr virus (EBV)-encoded small RNA
(EBER) oligonucleotides was performed to test for the presence of EBV small RNA
in formalin-fixed paraffin-embedded sections using a Ventana automated
(BenchMarkTM) stainer or using the hybridization kit (Dako).

Paraffin-embedded tissues from the operatively resected specimen were
prepared for polymerase chain reaction (PCR), and the rearranged immunoglobulin
heavy-chain (IgH) genes were amplified using the seminested PCR method as

described by Wan et al.™
Resulis

Main clinicopathological findings are shown in Table.
1. Clinical findings
The patients, three men and five women, ranged in age from 21 to 75 years with
a median age of 58.5 years. “B” symptoms such as fever was recorded in only one
patient (no. 7). The tumor was located in the retroperitoneum in three cases (nos. 1,
2 and 4), periureter tissue in three cases (nos. 3, 6 and 7) and in the renal hilum in

two cases (nos. 5 and 8). Case 3 had bilateral periureter tissue tumors. The other
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cases had a single solitary lesion.

In one patient (no. 3) an association of chronic sclerosing sialoadenitis which is
belonged to the IgG4-related disease'".

Postoperatively, the serum IgG4 level was examined in four cases (nos. 3, 5-7),
and serum |gG4 level was increased in two cases (nos. 3 and 7). The serum
interleukin-6 [IL-6] level was within normal range in two cases examined (nos. 3 and
7).

One patient (no. 3) was given prednisolone after the tumor biopsy, the remaining
six patients did not receive medication. Follow-up data were obtained except one
patient (no. 4). Seven patients were alive during follow-up period ranging four to 108
months (median 12 months).

2. Pathological, inmunohistochemical and EBV findings

The size of the lesion is from 1.5 to 5 cm in diameter (mean= 3.6cm).
Macroscopically, all eight lesions were solitary and firm which were relatively well
circumscribed.

HV type
Under low magnification, the lesion in four cases (nos. 1, 2, 4 and 8) was found to .

contain numerous lymphoid follicles. Three types of the lymphoid follicles were
delineated. (i) The lymphoid follicles with normal hyperplastic GCs.  (ii) Large
nodules of mantle cells contained multiple small atrophic GC with increased
vascularity (multiple GC pattern) (Fig. 1a).® (iii) Large, often irregularly shaped
nodules of mantle cells with inconspicuous GCs. Frequently, these nodules were
radically penetrated by small vessels and somewhat resembled primary follicles
(primary follicular pattern).® A portion of follicular dendritic cells (FDCs) in these GCs
demonstrated enlarged nuclei with prominent nucleoli (Fig. 1b) The majority of the
lymphoid follicles in all four cases showed primary follicular pattern and/or multiple
GC pattern. There were no plasmacytoid dendritic cells in any of the four lesions.
Marked small vessel proliferation and perivascular fibrous masses were observed in
all four subjects (Fig. 1c). There was interfollicular sclerosis in all four lesions and
that was prominent in one case (no.4) (Fig.1c).

The results of immunohistochemical study of these patients were similar to

those described in previous reports*'2.
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Briefly, mantle cells in primary follicular pattern and multiple GC pattern were
CD20+, slgM+, sigD+, CD3-, CD10-, CD43-, bcl-2+ and cyclinD1-* 2. Staining with
monoclonal antibodies cocktail of 2G9 and RB L25 highlighted the meshwork of
FDCs. The FDC networks of the primary follicular pattern and multiple GC pattern
showed a tight/concentric pattern or expanded/disrupted pattern as previously
described by Nguyen et al.™®. There were only a few |gG4-positive plasma cells in all
four lesions.

There were no HHV-8 and EBER-positive cells in any of the four cases.

PC type
All four lesions were composed of a dense lymphoplasmacytic infiltration. The

inflammatory process extended to the periureter adipose tissue. Numerous
lymphoid follicles with active germinal centers were also observed (Fig.1d). The
interfollicular area was characterized by sheets of proliferating mature plasma cells
(Fig. 1e). A few immature plasma cells and immunoblasts were intermingled with
mature plasma cells. Many plasma cells containing numerous basophilic rounded
cytoplasmic inclusions (Mott cells) were seen in Case 7. However, there were no
Dutcher bodies, centrocyte-like (CCL) cells or amyloid deposition in any of the four
lesions. In the interfollicular area, there was no marked proliferation of blood vessels
in any of the four lesions. However, in the interfollicular area, there were marked
fibrous sclerosis in two lesions (nos. 3 and 6). Partially obstructive phlebitis was
observed in the two lesions (nos. 5 and 6)(Fig. 1f)

The immunoglobulin light chain reactivity of plasma cells showed a polyclonal
pattern in all four lesions (Figs. 2a and b).> There were numerous IgG-positive
plasma cells with scattered IgA- or IgM-positive plasma cells in all four cases.
[gG4-positive cells comprised 50-60% of IgG-positive plasma cells in three cases
(nos. 3, 5, 7)(Figs. 2c and d), whereas Case 6 contained only a few IgG4-postitve
plasma cells .

CD20 immunostain demonstrated that there were no intraepithelial
B-lymphocytes in the renal pelvis or ureter mucosa. B-cells in the germinal centers
were Bcl-2-in both lesions. There were no CD43+, cyclin D1+ small B-cells in either
lesion. There were no CD56+ plasma cells in any of the four lesions.

There were no HHV-8 and EBER-positive cells in any of the four cases.

3. Genolypic study
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