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Abstract Immunoglobulin G4-related disease (IgG4-RD) is
a recently described immune-mediated fibroinflammatory dis-
ease with a characteristic histopathologic appearance that can
affect various organs. We report a 43-year-old Chinese female
patient with IgG4-RD involving polyserous effusions with
reports of worsening exertional dyspnea for 3 months.
Laboratory blood tests revealed that serum interleukin (IL)-
6, carbohydrate antigens (CA-199 and CA-125), and alpha-
fetoprotein levels were significantly increased, but serum
IgG4 levels were normal. Repeat pleural effusion and ascite
analysis showed lymphocyte-predominant exudates. In addi-
tion, computed tomography scan showed massive pleural ef-
fusion in the right pleural cavity, abdominal effusion, and
some pericardial effusion with a partial compression atelecta-
sis. Further, medical thoracoscopy was performed to examine
the pleural cavity and found multiple nodules on the pleura
and partly thickened pleura with a reddish color.
Histopathologic and immunohistochemical examination re-
vealed marked lymphocytes and IgG4-positive plasma cell
infiltration. The patient was finally diagnosed with IgG4-RD
according to the comprehensive diagnostic criteria, although
the patient presented similar serological and pathological

manifestations of Castleman disease (CD). Our case suggests
that IgG4-RD may be one of the causes of polyserous effu-
sions and shows the difficulties in differentiating between
IgG4-RD and CD.
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a chronic,
immune-mediated fibroinflammatory disease with a tendency
to form tumefactive lesions in almost every organ or system,
occurring in a synchronous or metachronous fashion [1, 2].
The pathologically characteristic features of the disease in-
clude a diffuse lymphoplasmacytic infiltration with abundant
IgG4-positive plasma cells, mild-to-moderate eosinophilia,
storiform fibrosis, and obliterative phlebitis [3, 4]. In addition,
most patients with IgG4-RD show elevated serum IgG4 levels
[5].

Castleman disease (CD), also known as angiofollicular
lymph node hyperplasia, includes unicentric CD and
multicentric CD (MCD) subtypes [6]. Interestingly, patients
with MCD also sometimes have elevated serum IgG4 concen-
trations and abundant infiltration of IgG4-positive cells in af-
fected organs [7]. Previous studies suggested that CD has a
predominant inflammatory background with high levels of
circulating interleukin (IL)-6, C-reactive protein (CRP), vas-
cular endothelial growth factor, and gammaglobulin [8, 9].
Hence, serum levels of these inflammatory parameters appear
particularly important when differentiating between CD and
IgG4-RD because a significant increase in these factors (such
as IL-6 levels) is less likely to be observed in patients with
IgG4-RD [10, 11].
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We report a case of IgG4-RD involving polyserous effu-
sions (effusions in multiple serous cavities) with high serum
IL-6 levels and show the difficulties in diagnosing and differ-
entiating between IgG4-RD and CD.

Case report

A 43-year-old Chinese female was referred from a local hos-
pital with reports of worsening exertional dyspnea for
3 months, but no cough, chest pain, or fever. She had never
smoked and had no history of diabetes, hypertension, tuber-
culosis, or autoimmune diseases. On physical examination,
she showed decreased breath sounds in the lower lobe of the
right lung. During hospital admission, the test results of com-
plete blood cell count, alanine aminotransferase, bilirubin, re-
nal function test, erythrocyte sedimentation rate, antinuclear
antibody, extractable nuclear antigen, antineutrophil cytoplas-
mic antibodies, toxoplasma, rubella, cytomegalovirus, herpes
(TORCH) test, tuberculosis-interferon gamma release assay,
immunoglobulin G (IgG), IgA, IgE, and κ and λ light chain
were unremarkable. CRP, procalcitonin, and aspartate amino-
transferase were mildly elevated (7.64 mg/l, 0.06 ng/ml, and
97I U/l, respectively), and complement (C3 and C4) in blood
serumwasmildly decreased (0.725 g/l and 0.111 g/ml, respec-
tively). Laboratory blood tests also revealed that serum carbo-
hydrate antigens (CA-199 and CA-125) and alpha-fetoprotein
(AFP) were increased (52.24 U/ml, 1065 U/ml, and
157.2 ng/ml, respectively), but the serum carcinoembryonic
antigen (CEA) level was normal. Hepatitis B surface antigen
(HbsAg), HbeAb, and HbcAb were positive, and hepatitis B
virus (HBV)-DNA test result was 8.95 × 104 IU/ml.
Moreover, serum IgG4 levels of 1.25 g/l (normal range
0.035–1.50 g/l) were normal, but serum IL-6 levels of
264 pg/ml (normal range 0–7 pg/ml) were obviously increased
(Table 1). Computed tomography (CT) scan showed massive
pleural effusion in the right pleural cavity, abdominal effusion,
and some pericardial effusion with a partial compression atel-
ectasis (Fig. 1). Additionally, the CTscan found a reduction in
liver volume, but the liver parenchyma remained unchanged
(no hepatic fibrosis).

Repeat pleural effusion and ascite analysis showed
lymphocyte-predominant (range 80 to 97%) exudates on the
basis of Light’s criteria. The adenosine deaminase levels of
pleural effusion and ascites were low (range 4.6–7.0 IU/l),
while the values of CA125 and AFP were high (range
514.5–1035.0 U/ml, 88.16–110.5 ng/ml, respectively), and
CEA levels were normal. The TB-DNA, microbiology, and
exfoliocytology examination in pleural effusion and ascites
were also negative.

The pleural biopsy result at the local hospital was chronic
inflammation, which did not suggest any specific disease. To
further diagnose the disease, medical thoracoscopy of the right

thoracic side under local anesthesia was performed, and the
pleural cavity was examined. Multiple nodules were observed
on the pleura, which were partly thickened with a reddish
color (Fig. 2). Biopsy specimens retrieved from the nodules
revealed lymphoplasmacytic infiltration and follicular lym-
phoid hyperp las ia wi th abundan t p lasma ce l l s .
Immunohistochemistry staining showed that plasma cells
were positive for IgG4 (80 cells per high-power field, Ki-67/
MIB-1 (5%), and a high ratio of IgG4-positive/IgG-positive
cells (>40%) (Fig. 3). Additionally, κ and λ chain-positive
plasma cells were partly discovered by immunohistochemis-
try. According to the criteria [12] and combined with these test
results, we diagnosed the patient with probable IgG4-RD in-
volving polyserositis, but with suspected CD because of the
significantly elevated concentrations of serum IL-6 and nor-
mal levels of serum IgG4. Thus, the patient underwent gluco-
corticoid therapy (prednisone, 30 mg/day), which quickly im-
proved her difficulty in breathing. Additionally, with the rec-
ommendation of the infectious disease physician, anti-HBV
therapy (entecavir, 1 mg/day) was administered. Follow-up
CT scan and laboratory tests conducted 4 months after treat-
ment indicated an obvious absorption of pleural effusion and
ascites (Fig. 4), and the value of IL-6 significantly decreased
(Table 1). At present, the patient has continued prednisone
10 mg/day and maintains a good quality of life.

Discussion

Here, we report a woman involving polyserous effusions,
mainly with reports of worsening exertional dyspnea, who
was finally found to have IgG4-RD according to the histo-
pathologic and immunohistochemical examination. This re-
cently identified fibroinflammatory disease can involve virtu-
ally all organs, including the pancreas, biliary tree, lacrimal
and salivary glands, periorbital tissues, lung, liver, kidney,
lymph nodes, prostate, retroperitoneum, arteries, thyroid, peri-
cardium, meninges, and skin [4, 13] However, it is not a novel
disease because a wide variety of diseases previously consid-
ered Bidiopathic^ sclerosing lesions are now included in the
clinical IgG4-RD spectrum, such as Mikulicz’s disease,
Ormond’s disease, autoimmune pancreatitis, Küttner’s tumor,
Riedel’s thyroiditis, multifocal fibrosclerosis, and subsets of
interstitial lung disease [1, 4]. In light of previous literature,
IgG4-RD is characterized by several features, including
marked lymphoplasmacytic infiltration, abundant IgG4-
positive plasma cell infiltration, storiform fibrosis, phlebitis,
and frequently elevated serum IgG4 level [14, 15].
Unfortunately, thus far, only little is known about the epide-
miology, pathogenesis, and treatment of IgG4-RD.

The following are interesting findings in the present case.
First, serum IgG4 levels were not elevated, while major his-
topathologic features, including abundant lymphocytes and
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IgG4-positive plasma cell infiltration, were noted. Previously,
some studies reported that serum IgG4 levels were increased
in only about 30% of patients with IgG4-RD, and the range
varies widely, which lacks sufficient clinical value [15, 16].
Recently, Inoue et al. collected data from 235 patients with
IgG4-RD and found that the serum IgG4 levels in 88% of
patients were more than 135 mg/dl and that 71% of patients
had levels elevated to >270 mg/dl [17]. On the other hand,
Carruthers et al. indicated that the cutoff value of serum IgG4
levels of more than 135 mg/dl had a low sensitivity and spec-
ificity for the diagnosis of IgG4-RD [18]. In contrast, a recent
meta-analysis showed that a sensitivity of 87.2% and a spec-
ificity of 82.6% were produced for a cutoff value of IgG4 and
ranged from 135 to 144mg/dl [19]. Interestingly, some studies
also found that the diagnostic value of serum IgG4 levels
strongly depends on the underlying population (the retrospec-
tive diagnostic value of serum IgG4 levels seems to be even

worse among biopsy-proven patients, while studies using da-
tabases of patients with any IgG4 elevation usually report a
high sensitivity and specificity for IgG4-RD) [20].
Additionally, elevated serum IgG4 concentrations have been
observed in several other diseases, including autoimmune dis-
eases and malignancies [21, 22]. Therefore, serological exam-
ination alone is not sufficient, and increased serum IgG4
levels also did not serve as a specific marker for IgG4-RD.
If IgG4-RD is suspected, pathologic examination that includes
immunohistochemical staining should be considered. In addi-
tion, more rigorous and uniform studies are needed to evaluate
the value of serum IgG4 levels in IgG4-RD, especially in
biopsy-proven patients.

Second, IgG4-RD can involve virtually every organ, but
isolated polyserositis (pleuritis and peritonitis) involvement of
the disease is still rare. Interestingly, in our case, the
polyserous effusions were the only pulmonary manifestation.

Fig. 1 Contrast-enhanced CT
scan showed massive pleural
effusion in the right pleural cavity
and abdominal effusion with a
partial compression atelectasis

Table 1 Summary values of
parameters in pretreatment and
post-treatment over time

Parameters Pretreatment Post-treatment (7 days) Post-treatment (4 months) Reference value

IgG4 1.25 g/l 1.08 g/l 1.16 g/l 0.035–1.50 g/l

IL-6 264.0 pg/ml 173.0 pg/ml 47.0 pg/ml 0–7.0 pg/ml

WBC 3.36 × 109/l 6.62 × 109/l 4.53 × 109/l 3.9–9.5 × 109/l

HGB 129.0 g/l 120.0 g/l 136.0 g/l 115.0–150.0 g/l

ESR 17.0 mm/h 6.0 mm/h 8.0 mm/h <26.0 mm/h

ALT 13.0 IU/l 6.0 IU/l 11.0 IU/l <40.0 IU/l

AST 97.0 IU/l 25.0 IU/l 27.0 IU/l <35.0 IU/l

CRP 7.64 mg/l 4.32 mg/l 3.23 mg/l <5.0 mg/l

CA-199 52.24 U/ml 37.30 U/ml 21.43 U/ml <22.0 U/ml

CA-125 1065.0 U/ml 780.0 U/ml 135.0 U/ml <35.0 U/ml

AFP 157.2 ng/ml 88.0 ng/ml 37.6 ng/ml <8.0 ng/ml

IgG4 immunoglobulin G4, IL interleukin, WBC white blood cell, HGB hemoglobin, ESR erythrocyte sedimen-
tation rate, ALT alanine aminotransferase, AST aspartate aminotransferase, CRP C-reactive protein, CA carbohy-
drate antigen, AFP alpha-fetoprotein
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Thus far, few epidemiologic studies on the IgG4-related lung
and pleural diseases have been reported. Zen et al. identified
21 cases of IgG4-RD and found pleural lesions in five patients

[23]. The two most recent studies indicated that pleural in-
volvement has been reported in 28% of patients with IgG4-
related lung disease [24, 25]. Moreover, a previous study

Fig. 2 Medical thoracoscopy of the right pleural cavity found multiple nodules on the pleura and partly thickened pleura with a reddish color

Fig. 3 Histopathologic
examinations of biopsy samples
from the nodules on the pleura
showed lymphoplasmacytic
infiltration and follicular
lymphoid hyperplasia with
abundant plasma cells (a
hematoxylin and eosin (H&E)
stain, ×100; b H&E stain, ×200).
Immunohistochemical staining (c,
d ×200) showed that plasma cells
were positive for IgG4 (80 cells
per high-power field, Ki-67/MIB-
1 [5%]) and a high ratio of IgG4-
positive/IgG-positive cells
(>40%)
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suggested that the serum IgG4 concentrations did not increase
in all patients with IgG4-related pleural disease [23].
However, it is interesting that IgG4 levels of pleural effusion
were higher than the serum levels in some case reports [26,
27]. To date, it is unclear whether levels of serosal IgG4 could
have more diagnostic specificity than serum IgG4 concentra-
tions, but it is undeniable that the serosal IgG4 levels were a
useful and potential biomarker to diagnose IgG4-related pleu-
ral or polyserous disease.

Finally, we observed significantly elevated serum IL-6
levels in our patient. Generally, abundant infiltration of
lymphoplasmacytic and IgG4-positive cells is considered a
pathological feature of IgG4-RD, but these characteristics
are not sufficiently specific to diagnose IgG4-RD [28]. In fact,
CD’s clinical and pathological characteristics were partially
similar to or overlapping IgG4-RD, including elevated serum
IgG4 levels and marked IgG4-positive cell infiltration [29,
30]. Previous studies found that 72.7% of patients with plasma
cell-type infiltrates were accorded with the diagnostic criteria
for IgG4-RD, which could easily cause a misdiagnosis [31].
However, some studies showed that the elevated serum IL-6
and CRP levels were obviously more frequently observed in
patients with CD compared to IgG4-RD [7, 10]. Brandt et al.
found that IL-6 transgenic mice constitutively secrete IL-6,
which induced an MCD-like condition, including multifocal
lymphadenopathy, splenomegaly, hypergammaglobulinemia,
and plasmacytosis [32]. The other studies showed that the
nuclear factor kappa B pathway activation may lead to IL-6
overproduction [33], and IL-6 causes a systemic response by
stimulating CRP production; it also promotes the expression
of vascular endothelial growth factor, resulting in angiogene-
sis [34–36]. This may contribute to the prominent capillary

proliferation and inflammatory background, which are histo-
logic characteristics of CD. Moreover, many studies indicated
that therapy with anti-IL-6/IL-6 receptor antibodies resulted in
improved symptoms and biochemical abnormalities associat-
ed with CD [37, 38].

In addition, some studies suggested that responses to cor-
ticosteroids and prognoses were different between IgG4-RD
and CD. Patients with IgG4-RD may often be receptive to
corticosteroid treatment, but patients with CD may be aggres-
sive or smoldering, and this treatment has been associated
with a high mortality rate [12, 23, 29]. Interestingly, in our
present patient, the immunohistochemical staining showed al-
most 80 IgG4-positive plasma cells per high-power field, and
follow-up indicated satisfactory response to corticosteroids,
which strongly suggests IgG4-RD with high specificity.
However, significantly increased serum IL-6 levels were not
compatible with the previous results. Recently, two studies
also indicated that patients’ IgG4-RD was associated with
high serum levels of IL-6 [39, 40]. Even though the mecha-
nism remains unclear, we speculate that IL-6 might play an
important role in the pathogenesis of IgG4-RD, similar to that
of CD. Moreover, it is still unknown whether an association
exists between clinical severity of IgG4-RD and the serum
levels of IL-6. Therefore, serum IL-6 levels may be difficult
to use to distinguish between the IgG4-RD and CD. More
studies on the biomarkers, including serum IL-6 levels in
IgG4-RD and CD, are required in the future.

Additionally, it is interesting to note that the CA-125 and
AFP levels of serum and serosal fluid were significantly in-
creased, but the CEA was normal. Many previous studies
found that the CA125 and AFP levels were high in patients
with HBV infection [41, 42]. Moreover, a series of studies

Fig. 4 Follow-up (after
4 months) computed tomography
scan showed that massive pleural
effusion and abdominal effusion
were obviously reduced except
for a small amount of
encapsulated effusion
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revealed that these tumor biomarkers were increased in pa-
tients with inflammation [43, 44]. Considering the patient’s
current condition was also combined with HBV, the substan-
tially elevated CA125 and AFP may be appropriately ex-
plained. However, we must note that IgG4-RD is a chronic
fibroinflammatory disease, which may also lead to an increase
in these tumor biomarkers. Besides, clinicians need to be vig-
ilant that a patient might have a malignancy when patients
have severe polyserous effusions and elevated tumor bio-
markers. Therefore, we should closely monitor the change of
these indicators during the course of treatment.

In conclusion, we report a case of IgG4-RD presenting as
polyserous effusions with elevated serum IL-6 levels. This
paper mainly highlights through analysis some difficulties in
differentiating between IgG4-RD and CD because no strongly
specific laboratory or histopathologic findings exist that could
appropriately diagnose IgG4-RD. We suggest that researchers
design and report more studies to explore the pathological and
clinical features of IgG4-RD in the future, which may help
differentiate these diseases and may influence their prognoses.
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