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ABSTRACT

Here we describe the case of a 78-year-old man with respiratory failure and right pleural effusion. Computed
tomography showed right pleural effusion with pleural calcification, tumor-like shadows induced by passive
atelectasis, and enlarged mediastinal lymph nodes. Positron emission tomography showed right pleural thick-
ening, rounded atelectasis, and enlarged mediastinal lymph nodes, without fluid accumulation in other organs.
The pleural effusion showed lymphocyte-dominated exudates with elevated adenosine deaminase (ADA) levels.
Tuberculous pleuritis was suspected, but thoracoscopic pleural biopsy revealed lymphoplasmacytic infiltration
and fibrosis, with 10 immunoglobulin G4 (IgG4)-positive plasma cells/high-power field, and 1gG4/IgG ratio of
40%. IgG4 concentrations in serum and right pleural effusion were 929 and 1120 mg/dL, respectively. The
patient was diagnosed with IgG4-related pleuritis without other systemic manifestations, and reduction in right
pleural effusion was confirmed by corticosteroid therapy. IgG4-related disease is typically a systemic disease
causing lymphoplasmacytic inflammation in multiple organs. We describe a rare form of IgG4-related pleuritis
showing pleural effusion with no other systemic manifestation.

1. Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a systemic
fibroinflammatory disorder characterized by high serum IgG4 levels and
IgG4-positive plasma cell proliferation in tissues, with fibrotic,
tumorous, and hypertrophic lesions in various organs. Currently, IgG4-
RD is shown to affect most organs, including the biliary tree, kidneys,
retroperitoneum, prostate, aorta, pericardium, lungs, thyroid, lymph
nodes, meninges, and skin. The pleural manifestations of IgG4-RD
include pleural mass, pleuritis with fibrosis, and pleural effusion.
Several recent studies reported pleural involvement in 28% of patients
with IgG4-related lung disease [1,2]. In a cohort of Chinese patients with
IgG4-RD, the frequency of thoracic involvement was reported to be
35.1% (87/248), and pleural effusion and thickening were noted in
4.6% and 16.1% of the patients, respectively [3]. Pleural effusions,
which are observed in a wide range of diseases, such as congestive
cardiac failure and infectious and malignant diseases, are a common
presentation of IgG4-RD. Occasionally patients may present with idio-
pathic exudative effusions even after extensive evaluation, including a
thoracoscopic biopsy. Murata et al. reported that 12 of 35 (34%) patients
with pleural effusions that were undiagnosed during follow-up (median,
5 years; range, 1-10 years) were found to have marked IgG4-positive

plasma cell infiltration in the pleura, which was shown by IgG4 immu-
nostaining, along with elevated IgG4 concentrations in the effusion [4].
These findings may indicate the idiopathic cause of IgG4-RD in some
patients. Here we report the case of a patient with IgG4-related pleuritis
presenting as exudative pleural effusion. The clinical features of
IgG4-related pleuritis are not yet fully understood; therefore, we
describe the characteristics of pleural effusion in IgG4-related pleuritis
in this case report.

2. Case presentation

A 78-year-old Japanese man was referred from a local hospital with a
report of worsening exertional dyspnea caused by right pleural effusion.
Dry cough and exertional dyspnea (British Medical Research Council
Grade 2) were apparent, with a percutaneous oxygen saturation of 88%
in room air. He had no family history of respiratory, pancreatic,
collagen, or autoimmune diseases; however, he had a past history of
hypertension and stomach cancer, along with a history of smoking and
asbestos exposure. Laboratory findings on the first visit were as follows:
white blood cell count, 6300 cells/uL (neutrophils, 64.2%; lymphocytes,
21.7%; eosinophils, 4.3%; basophils, 1.0%, and monocytes, 8.8%); he-
moglobin, 11.9 g/dL; thrombocytes, 21.7 x 10*/uL; and C-reactive
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Fig. 1. (A) Chest X-ray showing right pleural effusion at admission. (B) Chest X-ray showing improved right pleural effusion after 4 weeks of steroid treatment. (C, D)
CT at admission day showing right pleural effusions with pleural calcification and tumor-like shadows induced by passive atelectasis. (E, F) PET showing fluid
accumulation in the right thickened pleura (arrow), rounded atelectasis, and enlarged mediastinal lymph nodes.
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Fig. 2. Histopathologic examination of biopsy specimens from the right pleura showing lymphoplasmacytic infiltration. (A): Hematoxylin—Eosin (H&E) staining, x
40; (B): H&E staining, x 100. Immunohistochemical staining showing IgG4-positive plasma cells: IgG4-positive plasma cells >10/HPF, 1gG4/IgG cell ratio of 40%.
(C): Immunohistochemical staining for IgG, x 200; (D): Immunohistochemical staining for IgG4, x 200.

protein, 0.28 mg/dL. Serum IgG and IgG4 levels were markedly mm?® (lymphocytes, 79.2%; neutrophils, 12.9%), total protein concen-
elevated: 3404 and 929 mg/dL, respectively. Tests to detect autoanti- tration of 5.9 g/dL, adenosine deaminase (ADA) level of 71.9 U/L, and

bodies for collagen vascular disease (antinuclear antibodies, double- 1gG4 concentration of 1120 mg/dL. Bacterial cultures and polymerase
stranded DNA antibodies, anti-CCP antibodies, rheumatoid factor, pro- chain reaction analyses for DNA of Mycobacterium tuberculosis, M. avium,
teinase 3-antineutrophil cytoplasmic antibody, and myeloperoxidase- and M. intracellulare were negative. Positron emission tomography (PET)
antineutrophil cytoplasmic antibody) were negative. Chest X-ray and showed fluid accumulation on the right side of the thickened pleura,
computed tomography (CT) showed right pleural effusion with pleural rounded atelectasis, and enlarged mediastinal lymph nodes, with a
calcification, tumor-like shadows induced by passive atelectasis, and maximum standardized uptake value of 5.4 (Fig. 1E and F). No fluid
mediastinal lymph node swelling (Fig. 1A, C, and D). The right pleural accumulation was found in other organs.

effusion appeared as cloudy yellow fluid with a total cell count of 2300/ For definitive diagnosis of the unknown pleural effusion, we
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Table 1
Reported cases of IgG4-related disease with pleural effusion.
Author Status Serum Pleural effusion Pathology
Age/ side 18G 18G4 1gG 18G4 ADA Cell counts Findings 1gG4+/ 1gG4/1gG
sex (mg/ (mg/ (mg/ (mg/ (U/L) HPF ratio (%)
dL) dL) dL) dL)
Nagayasu 81/M Bilateral = 2807 233 NA NA 85 lymphocyte- lymphoplasmacytic infiltration >50 >40
et al. [10] predominant
Yamamoto 78/M Bilateral 1604 483 2515/ 590/- 34.1/ Lymphocyte lymphoplasmacytic infiltration 17.6 85.4
etal. [11] 1491 46.7 /neutrophil and fibrosis
Tanaka et al. 85/M Bilateral = 4121 2740 3404 2090 122 lymphocyte- lymphoplasmacytic infiltration NA NA
[12] predominant (gastric mucosa biopsy)
Suzuki et al. 73/M Right 4219 1500 3358 907 59.8 lymphocyte- not performed NA NA
[13] predominant
Suzuki et al. 68/M  Left 1471 372 2809 571 104.4 lymphocyte- lymphoplasmacytic infiltration NA NA
[13] predominant and fibrosis
Hara et al. 69/M Right 3570 2380 4276 NA 70.6 lymphocyte- lymphoplasmacytic infiltration NA 50
[14] predominant and fibrosis
Kato et al. 69/M Bilateral 1539 277 NA 571/ 39.9/ lymphocyte- lymphoplasmacytic infiltration NA 90
[15] 653 40.8 predominant and fibrosis
Kita et al. [16] 65/M Bilateral 1490 164 NA 125/ 23/ lymphocyte- lymphoplasmacytic infiltration 50 40
124 20.5 predominant and fibrosis
Xianetal. [17]  43/F Right NA 1250 NA NA 4.6/ lymphocyte- lymphoplasmacytic infiltration 80 >40
7.0 predominant
Tkuyama et al. 70/M Bilateral =~ 2518 1030 4409 2070 75.6 lymphocyte- lymphoplasmacytic infiltration >10 >40
[18] predominant and fibrosis
Masaki et al. 70/M Left 1878 352 NA 331 56.7 lymphocyte- lymphoplasmacytic infiltration NA 89
[19] predominant and fibrosis
Eun et al. [20] 16/M Bilateral NA 1650 NA NA 10.7/ NA lymphoplasmacytic infiltration 62 >40
15.0 and fibrosis
Present case 78/M Right 3404 929 3075 1120 71.9 lymphocyte- lymphoplasmacytic infiltration 10 40
predominant and fibrosis

IgG4+/HPF, IgG4-positive plasma cells per high power field; NA, not available.

performed thoracoscopic pleural biopsy, transbronchial lung biopsy,
and endobronchial ultrasound-guided transbronchial needle aspiration,
referring to the CT and PET findings. As a result, there were no specific
findings from the lung and mediastinal lymph node biopsy specimens.
However, thoracoscopy revealed right pleural thickening and biopsy
specimens retrieved from the right pleura revealed lymphoplasmacytic
infiltration associated with fibrosis, with no malignancy or granuloma
(Fig. 2A and B). Immunohistochemical staining revealed 10 IgG4-
positive plasma cells/high-power field and an 1gG4/1gG ratio of 40%
(Fig. 2C and D).

The patient met the comprehensive diagnostic criteria for IgG4-RD
and was therefore diagnosed with IgG4-related pleuritis with unilat-
eral pleural effusion and no other organ disorder. Treatment with
prednisolone 30 mg/day was initiated, and the pleural effusion gradu-
ally decreased with the treatment (Fig. 1B). One month after steroid
treatment was initiated, his serum IgG4 level decreased to 362 mg/dL.
Therefore, prednisolone was gradually tapered to 5 mg/day over a
period of 10 weeks. Presently, prednisolone 10 mg/day is being used as a
maintenance dose, and his serum IgG4 level is within the normal range.

3. Discussion

The Ministry of Health, Labour and Welfare of Japan proposed the
comprehensive diagnostic criteria for IgG4-RD in 2011 as follows:
clinical examination showing characteristic diffused/localized swelling
or masses in single or multiple organs; hematological examination
showing elevated serum IgG4 concentrations (>135 mg/dL); histo-
pathologic examination showing marked lymphocyte and plasmacyte
infiltration, fibrosis, and IgG4-positive plasma cell infiltration; and a
ratio of IgG4-positive/IgG-positive cells of >40%, with more than 10
IgG4-positive plasma cells/HPF [5]. Additionally, the diagnostic criteria
for IgG4-related respiratory disease were also proposed as follows:
abnormal shadow on chest CT; serum IgG4 level of >135 mg/dL; his-
topathologic features fulfilling the comprehensive diagnostic criteria;
and presence of extrathoracic lesions [6].

This case report describes the case with IgG4-related pleuritis pre-
senting as pleural effusion and elevated ADA levels. ADA levels in
pleural effusion is a frequently used marker for auxiliary diagnosis of
tuberculous pleuritis. Although diagnostic performance of ADA depends
upon the prevalence of tuberculosis, a previous study reported a sensi-
tivity of 100% and a specificity of 93.9% for tuberculous pleuritis when
the cut-off value of ADA was set at 40.3 U/L [7]. We strongly suspected
tuberculous pleuritis in our patient due to the predominance of lym-
phocytes in the pleural effusion and high ADA levels. However, the
definitive diagnosis of IgG4-related pleuritis was made by pleural bi-
opsy. IgG4-related pleuritis was difficult to suspect at the first visit
because there were no specific clinical laboratory features or imaging
findings. Additionally, increased serum IgG4 levels are only typically
reported in approximately 30% of patients with IgG4-RD [8,9]. There-
fore, we summarized the features of pleural effusion in 13 patients
diagnosed with IgG4-related pleuritis in Table 1. To our knowledge, only
12 patients with IgG4-related pleuritis could be identified from the re-
sults of pleural effusion analysis in the past reports. According to
Table 1, 10/13 patients (77%) had lymphocyte-dominated pleural
effusion with high ADA levels and 2/13 patients (15%) had ADA levels
of >100 U/L. All 13 patients had serum IgG4 levels of >135 mg/dL, and
pleural effusion IgG4 levels were higher than serum IgG4 levels in 5/9
patients (56%). It is still unclear why some patients with IgG4-related
pleuritis show elevated ADA levels in pleural effusion. A similar mech-
anism of ADA-driven cell-mediated immunity in tuberculosis pleuritis
may be involved. Considering the characteristics of pleural effusion in
IgG4-related pleuritis, patients with exudative pleural effusion con-
taining both lymphocyte-predominant exudates and high ADA levels
may need to be evaluated for the possibility of two diagnoses:
IgG4-related pleuritis and tuberculosis pleuritis.

4. Conclusions

When we met with patients with exudative pleural effusion con-
taining both lymphocyte predominant exudates and high ADA levels, an
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evaluation for the possibility of IgG4 related pleuritis should be
considered.

Funding

This research received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

Ethical approval

Informed consent was obtained from the patient and it is available
upon request.

Author contribution

Z.S. designed the case report and drafted the manuscript. M.Y., AK.,
K.T., K.K. contributed to review of this manuscript. All authors read and
approved the final manuscript.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

[1] S. Matsui, A. Hebisawa, F. Sakai, H. Yamamoto, Y. Terasaki, Y. Kurihara, et al.,
Immunoglobulin G4-related lung disease: clinicoradiological and pathological
features, Respirology 18 (3) (2013) 480-487.

[2] D. Inoue, Y. Zen, H. Abo, T. Gabata, T. Demachi, T. Kobayashi, et al.,
Immunoglobulin G4-related lung disease: CT findings with pathologic correlations,
Radiology 251 (1) (2009) 260-270.

[3] Y. Fei, J. Shi, W. Lin, Y. Chen, R. Feng, Q. Wu, et al., Intrathoracic involvements of
immunoglobulin G4-related sclerosing disease, Medicine (Baltim.) 94 (2015),
e2150.

[4] Y. Murata, K. Aoe, Y. Mimura-Kimura, T. Murakami, K. Oishi, T. Matsumoto, et al.,
Association of immunoglobulin G4 and free light chain with idiopathic pleural
effusion, Clin. Exp. Immunol. 190 (2017) 133-142.

[5]

[6]

[71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Respiratory Medicine Case Reports 29 (2020) 101019

H. Umehara, K. Okazaki, Y. Masaki, M. Kawano, M. Yamamoto, T. Saeki, et al.,
Comprehensive diagnostic criteria for IgG4-related disease (IgG4-RD), 2011, Mod.
Rheumatol. 22 (2012) 21-30.

S. Matsui, H. Yamamoto, S. Minamoto, Y. Waseda, M. Mishima, K. Kubo, Proposed
diagnostic criteria for 1gG4 related respiratory disease, Respir. Invest. 54 (2016)
130-132.

R. Krenke, A. Safianowska, M. Paplinska, J. Nasilowski, B. Dmowska-Sobstyl,

E. Bogacka-Zatorska, et al., Pleural fluid adenosine deaminase and interferon
gamma as diagnostic tools in tuberculosis pleurisy, J. Physiol. Pharmacol. 59
(Suppl) (2008) 349-360.

J.H. Stone, Y. Zen, V. Deshpande, IgG4-related disease, N. Engl. J. Med. 366 (6)
(2012) 539-551.

R.P. Sah, S.T. Chari, Serologic issues in IgG4-related systemic disease and
autoimmune pancreatitis, Curr. Opin. Rheumatol. 23 (1) (2011) 108-113.

A. Nagayasu, S. Kubo, K. Nakano, S. Nakayamada, S. Iwata, I. Miyagawa, et al.,
1gG4-related pleuritis with elevated adenosine deaminase in pleural effusion,
Intern. Med. 57 (2018) 2251-2257.

H. Yamamoto, T. Suzuki, M. Yasuo, O. Kobayashi, K. Tushima, M. Ito, et al., IgG4-
related pleural disease diagnosed by a re-evaluation of chronic bilateral pleuritis in
a patient who experienced occasional acute left bacterial pleuritis, Intern. Med. 50
(2011) 893-897.

H. Tanaka, H. Ichiyasu, D. Notsute, A. Yamashita, J. Hamamoto, H. Kohrogi, A case
of systemic IgG4-related disease with bilateral pleural effusions, Nihon Kokyuki
Gakkai Zasshi 49 (2011) 214-220, in Japanese, Abstract in English.

N. Suzuki, T. Saeki, Y. Shimaoka, H. Kuriyama, T. Nishibori, Y. Ebe, et al., Two
cases of IgG4-related disease with pleural effusion, Nihon Kokyuki Gakkai Zasshi
49 (2011) 97-102, in Japanese, Abstract in English.

Y. Hara, M. Shinkai, N. Yamaguchi, M. Toda, A. Kawana, Y. Ishigatsubo, et al.,
A case of steroid effective pleuritis and lymphadenopathy needed to distinguish
1gG4-related disease from multicentric Castleman’s disease, Nihon Kokyuki Gakkai
Zasshi 2 (2013) 544-548, in Japanese, Abstract in English.

E. Kato, N. Takayanagi, T. Ishiguro, N. Kagiyama, Y. Shimizu, Y. Sugita, IgG4-
related pleuritis with chylothorax, Intern. Med. 53 (2014) 1545-1548.

T. Kita, T. Araya, Y. Ichikawa, N. Terada, A. Kawashima, S. Kasashima, et al., 1gG4-
related pleuritis with no other organ involvement, Am. J. Med. Sci. 356 (2018)
487-491.

X. Tong, M. Bai, W. Wang, Q. Han, P. Tian, H. Fan, IgG4-related disease involving
polyserous effusions with elevated serum interleukin-6 levels: a case report and
literature review, Immunol. Res. 65 (2017) 944-950.

Y. Ikuyama, T. Hachiya, M. Komatsu, T. Nakamura, H. Yamamoto, M. Hanaoka,
A case of pleuritis diagnosed with IgG4-related disease, Nihon Kokyuki Gakkai
Zasshi 6 (2017) 78-82, in Japanese, Abstract in English.

Y. Masaki, H. Furuse, T. Tsuda, K. Suzuki, H. Abo, H. Taniguchi, A case of 1gG4-
related disease with pleuritis, Nihon Kokyuki Gakkai Zasshi 4 (2015) 473-477, in
Japanese, Abstract in English.

E.K. Goag, J.E. Park, E.H. Lee, Y.M. Park, C.Y. Kim, J.M. Lee, et al., A case of
extensive IgG4-related disease presenting as massive pleural effusion, mediastinal
mass, and mesenteric lymphadenopathy in a 16-year-old male, Tuberc. Respir. Dis.
78 (2015) 396-400.


http://refhub.elsevier.com/S2213-0071(19)30300-4/sref1
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref1
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref1
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref2
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref2
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref2
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref3
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref3
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref3
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref4
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref4
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref4
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref5
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref5
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref5
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref6
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref6
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref6
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref7
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref7
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref7
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref7
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref8
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref8
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref9
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref9
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref10
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref10
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref10
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref11
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref11
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref11
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref11
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref12
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref12
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref12
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref13
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref13
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref13
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref14
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref14
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref14
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref14
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref15
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref15
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref16
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref16
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref16
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref17
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref17
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref17
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref18
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref18
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref18
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref19
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref19
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref19
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref20
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref20
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref20
http://refhub.elsevier.com/S2213-0071(19)30300-4/sref20

	Characteristics of pleural effusion in IgG4-related pleuritis
	1 Introduction
	2 Case presentation
	3 Discussion
	4 Conclusions
	Funding
	Ethical approval
	Author contribution
	Declaration of competing interest
	References


