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A case report of IgG4-related respiratory disease

with pleural effusion and a literature review
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Abstract

Rationale: IgG4-related respiratory disease (IgG4-RRD) is a chronic autoimmune disease that affects the respiratory SyS’[}
and organs outside the respiratory system. This study explored the diagnosis and treatment of a case of IgG4-RRD with unilateral
pleural effusion diagnosed using medical thoracoscopy, and provides an associated literature review. This report summarizes the
clinical characteristics of IgG4-RRD involving the pleura to improve the diagnosis of this disease.

Patient concerns: A 39-year-old man presented with a 2-week history of cough and chest tightness. Both physical examination
and imaging supported the presence of left pleural effusion.

Diagnosis: Medical electronic thoracoscopy was performed to obtain a pleural biopsy, which showed lymphoplasmacytic
infiltration, 40 1gG4+ plasma cells per High Power Field (HPF) on microscopy, 19G4/IgG ratio >50%, phlebitis obliterans, and
storiform fibrosis. The final diagnosis was IgG4-RRD.

Interventions and outcomes: The patient was treated with methylprednisolone, after which his symptoms improved, and
he was discharged. Oral hormone therapy was continued outside the hospital. After 4 months, the patient returned to the hospital
and his condition had improved significantly.

Lessons: Pleural involvement in IgG4-RRD is rare, and its diagnosis depends on pleural biopsy. Thoracoscopy usually reveals
pleural thickening, pleural nodules, and milky white plaques.

Abbreviations: ADA = adenylate deaminase, CT = computerized tomography, HPF = high power field, IgG4-RD = IgG4-related

disease, IgG4-RRD = IgG4-related respiratory disease.
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1. Introduction

IgG4-related disease (IgG4-RD) is a chronic systemic and
progressive autoimmune disease involving multiple organs or
tissues. It is characterized by an increase in serum IgG4 level,
infiltration of tissue IgG4-positive plasma cells, and involvement
of all tissues and organs in the whole body. IgG4-RD involv-
ing the respiratory organs and their accessory structures in the
thoracic cavity is collectively referred to as IgG4-related respi-
ratory disease (IgG4-RRD).IY [gG4-RRD involving the pleura
is rare in clinical practice.”! Therefore, the present study ana-
lyzed the diagnosis and treatment process of a patient diagnosed
with IgG4-RRD following medical thoracoscopy with unilateral
pleural effusion as the major manifestation and associated with
relevant literature review, so as to improve the understanding of
IgG4-RRD and explore its diagnosis.
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2. Case report

A 39-year-old man, who had an otherwise healthy physical
condition, was transferred to our hospital because of “cough
and chest tightness for 2 weeks.” The patient was diagnosed
with left pleural effusion at another hospital, with poor out-
comes following conservative treatment. The patient under-
went physical examination after admission, which found a
body temperature of 37.6 °C, no enlargement of the super-
ficial lymph nodes, low respiratory sounds on the left side,
dullness on percussion, and no pleural friction sounds. The
patient underwent further relevant investigations, which
found a red blood cell count of 4.29 x 10'?/L, white blood
cell count of 8.49x10'*/L, hemoglobin of 132¢g/L, erythro-
cyte sedimentation rate of 92.00 mm/h, C-reactive protein of
97.00 mg/L, procalcitonin of 0.080ng/mL, complement C3
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Figure 1. Under thoracoscopy, a large amount of light red effusion was
observed in the thorax, with multiple matriform adhesions (red arrows in
A and B), some of which were honeycomb, parietal and diaphragmatic pleura
hyperemia and edema (blue arrows in A), milky white plaques (white arrows in
B), thickened and uneven surface.

of 2.09 g/L (normal range: 0.9-1.8 g/L), and complement C4
of 0.41 g/L (normal range: 0.9-1.8 g/L); antinuclear antibody
quantitative determination, antinuclear antibody profile,
anti-keratin antibody, and alpha fetoprotein results were all
negative. Mycobacterium tuberculosis-specific T cells were
not seen. The patient was provided underwent medical elec-
tronic thoracoscopy, which revealed a large number of light
red effusions in the chest; multiple curtain-like adhesions
with honeycomb-like appearance in some parts; congestion
and edema of the parietal layer, diaphragm, and pleura; and
uneven surface thickening. Multiple biopsies were taken
from the parietal pleural lesions of the patient (Fig. 1A and
B). Examination of the pleural effusion found pH 7.0, Rivalta
test result of 2+, monocyte count of 0.95 x 10%/L, and specific
gravity of 1.032. Biochemical analysis of the pleural effusion
revealed a total protein of 53.1g/L, lactate dehydrogenase
of 371 U/L, glucose of 5.3 mmol/L, adenosine deaminase
of 10.5 U/L. Investigation of tumor markers in the pleural
effusion and ascites revealed a carcinoembryonic antigen of
4.26 ng/mL. In the left parietal pleural biopsy, pathological
examination found fibrous connective tissue with chronic
inflammatory cell infiltration, lymphoid tissue hyperplasia
and follicular formation with the infiltration of a large num-
ber of mature plasma cells and interstitial fibroblast pro-
liferation, hyaline degeneration, and storiform fibrosis in
some parts, and phlebitis obliterans with the possibility of
IgG4-related sclerosing disease in combination with immu-
nohistochemical labeling results. The immunohistochemical
results were: CD3 (+), CD20 (+), IgG (+), IgG4 (+), CK (-),
K (+), A (+), CD21 (+), and Ki-67 (+, approximately 5%);
and IgG4/IgG ratio >50% following pathological immu-
nofluorescence investigation of the pleural biopsy sample,
with 40 IgG4+ plasma cells per high power field (HPF) on
microscopy (Fig. 2A-D). Serum IgG4 was determined to be
1.36 g/L quantitatively. Chest and abdomen enhanced com-
puterized tomography (CT) revealed: 1. left pleural effusion,
atelectasis, and left pleural thickening and 2. enlarged lymph
nodes in the left supraclavicular area, mediastinum, left car-
diophrenic angle, and hepatogastric space (Fig. 3A-C).

In our case, [gG4-RRD was diagnosed primarily based
on the diagnostic criteria of respiratory involvement pro-
posed in the seminar at the 54th Annual Meeting of the
Japanese Respiratory Society (2014).1' The diagnostic cri-
teria for IgG4-RRD include: (1) chest imaging changes
including any of hilar/mediastinal lymphadenopathy, bron-
chial wall/bronchovascular bundle thickening, interlobu-
lar septal thickening, nodular shadow, infiltration shadow,
pleural thickening, and/or pleural effusion; (2) increase in
the concentration of serum IgG4 to >135mg/dL;(3) tis-
sues and organs in the thoracic cavity with >2 pathologi-
cal features (a: n > 3; b: n = 2) of (i) a large number of
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lymphoplasmacytic infiltration around the bronchial ves-
sels, interlobular septum, and/or pleura; (ii) IgG4+/1gG+
cell count >40% and/or >10 IgG4+ cells/HPF; (iii) phlebitis
obliterans or arteritis obliterans; and (iv) storiform fibrosis
or fibrosis consisting of spindle cells proliferating around
infiltrating lymphocytes;(4) lesions in extrathoracic organs
that meet the diagnostic criteria for IgG4-RD, such as scle-
rosing dacryocystitis/sialadenitis, autoimmune pancreatitis,
IgG4-related sclerosing cholangitis, IgG4-related renal dis-
ease, and retroperitoneal fibrosis; and (5) hypocomplemen-
taemia. A definite diagnosis was made if (1), (2), and (3)a or
(1), (2), (3)b, and (4) were present; a definite diagnosis was
made histologically if (1) and all 4 items of (3) were pres-
ent. A highly possible diagnosis was considered if (1), (2),
and (4) or (1), (2), (3)b, and (5) were present. Possible diag-
nosis was considered if (1), (2), and (3)b were present. CT
examination of revealed pleural effusion and pleural thick-
ening. Additionally, and increased concentration of serum
IgG4 of 1.36 g/L; Pleural biopsy found: lymphoplasmacytic
infiltration, 40 IgG4+ plasma cells per HPF on microscopy,
an IgG4/IgG ratio >50%, phlebitis obliterans, and storiform
fibrosis, which met the diagnostic criteria of (1), (2), and
(3)a. The patient was confirmed to have IgG4-RRD after
joint consultation and discussion between the Department
of Respiratory Medicine, Department of Rheumatology and
Immunology, and Department of Pathology. The patient was
given methylprednisolone (40 mg, once a day) as treatment,
and discharged from the hospital with improved symptoms.
After discharge, the patient continued oral hormone treat-
ment and maintained a stable condition during follow-up.
After 4 months, the patient underwent hospital follow-up
and chest computerized tomography (CT) examination; dis-
appearance of the pleural effusion, significant reduction of
the enlarged mediastinal lymph nodes (Fig. 3B vs D), and
obvious improvement of the thickened pleura on the left side
(Fig. 3C vs E) were seen.

3. Literature review

Ten patients with IgG4-RD involving the pleural®!? were
reported to have been diagnosed using medical thoracoscopy
following literature review in China National Knowledge
Infrastructure, the PubMed database, and Google Scholar. The
patient we reported is the 11th case. The clinical data of these
patients (Tables 1-3) are summarized below:

Among the 11 patients, the male to female ratio was 8:3,
with an average age of 61.5 years old. There were two cases
of acute onset (the onset time <2 weeks) and nine cases of
chronic onset. Symptoms included dyspnea after exer-
cise (9/11), cough (5/11), fever (1/11), chest pain (1/11),
and abdominal pain (1/11). Signs included pleural effusion
(11/11), palpable superficial lymph nodes (0/11) and hepato-
splenomegaly (0/11). Blood tests revealed an increase in CRP
levels (normal range: 0-10mg/L) (5/7) and increased serum
IgG4 levels (10/11). Imaging examination revealed pleu-
ral effusion(11/11), enlargement of the hilar or mediastinal
lymph nodes (4/8), and involvement of additional extrapul-
monary organs (6/11). Pleural effusion examination found
that the effusion was exudate (11/11), and predominated by
monocytes/lymphocytes (9/9), increased in adenylate deami-
nase (ADA) [normal range: 35-50 U/L, critical value of 45
U/L] (3/6), and increase in lactate dehydrogenase (critical
value of 200 U/L) (2/4). Diseased pleura manifestations under
medical thoracoscopy: pleural thickening (7/11), milky white
plaque (4/11), nodular change (3/11), adhesions (4/11), vas-
cular proliferation (4/11), vascular congestion and edema,
and inflammatory changes (6/11). Treatment and prognosis
included hormone therapy (11/11) and a length of 2 weeks
to 2 years from onset to final diagnosis, with an average of
approximately 6 months.
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Figure 2. Pathology: Fibroconnective tissue with chronic inflammatory cell infiltration, lymphoid tissue hyperplasia and follicular formation, a large number of
mature plasma cell infiltration with stromal fibroblast hyperplasia and hyaline degeneration can be seen in some areas (figure A HE, original magnification 100x).
Phlebitis obliterans (red arrow in B HE, original magnification 200x); Matstriatal fibrosis (black arrow in C HE, original magnification 100x); Immunohistochemistry
revealed 40 IgG4+ plasma cells (yellow arrow in D) per HPF, with an IgG4/IgG ratio greater than 50% (figure D Immunohistochemical staining, original magni-
fication 400x).

4. Discussion and Conclusions

IgG4-RRD is a systemic autoimmune disease closely related to
IgG4. The disease mainly involves the respiratory organs in the
chest and their accessory tissues, and can be accompanied by
the involvement of different extrathoracic tissues and organs,
showing diverse and non-specific symptoms. Thus far, there is
a rare report of patients with [gG4-RRD involving the pleura
who presented with pleural effusion. Here, we reported a case
of IgG4-RRD, and reviewed the literature on clinical cases of
IgG4-RD involving the pleura presenting with pleural effusion
to improve the understanding of the diagnosis of IgG4-RRD.
Our study summarized the clinical features of 11 cases of
IgG4-RD involving the pleura. This disease commonly has a
chronic onset commonly and shows a high incidence in mid-
dle-ages and elderly men, with an average age at onset of 61.5
years. It is characterized by diverse clinical manifestations,
including intrathoracic manifestations such as dyspnea and
cough more frequently, as well as the manifestations of pleu-
risy such as low fever and pain. Additionally, it may also prog-
ress to other tissues and organs (e.g., pancreas, heart, bile duct)
outside of the respiratory system. Patients with IgG4-RD may
present with pleural effusion and pleural thickening through
imaging, as well as another image feature of mediastinal lymph
node enlargement. Furthermore, the biochemical examination
of the pleural effusion fluid typically identifies it as exudation,
mainly lymphocytic exudate, which can be accompanied by an
increase in ADA and lactate dehydrogenase, but relatively low
level of the tumor marker CEA, and normal or increased of
serum CRP. The increased of IgG4 serum level is an important
but nonspecific index for the diagnosis of [gG4-RRD, which can

be found in other diseases, such as tumors and chronic infec-
tion."3! Moreover, there may be no abnormality in the serum
IgG4 level in patients with IgG4-RRD.* In thoracoscopy,
patients may have diffuse or local pleural thickening, pleural
nodules; milky white pleural plaques, pleural vascular hyperpla-
sia and congestion, and even pleural adhesion. Clinically, in the
cases of unexplained pleural effusion, electronic thoracoscopy
can be regarded as an important examination. The possibility of
IgG4-RRD should be suspected when patients are identified to
have pleural thickening, nodular changes, milky white plaques,
vascular hyperemia, hyperplasia and inflammatory changes on
Mmicroscopy.

The diagnosis of IgG4-RRD depends primarily on the patho-
logical results of the pleural biopsy. Massive lymphoplasma-
cytic infiltration. phlebitis obliterans or arteritis obliterans; and
storiform fibrosis are the major pathological changes seen in
IgG4-RRD. Phlebitis obliterans was only found in the present
case among the 11 cases we summarized. According to the liter-
ature review, Shota Okamoto reported 17 cases of IgG4-related
pleural diseases diagnosed using pleural histopathology.?! The
corresponding results revealed that there was only one case
of phlebitis obliterans; the other 10 cases showed fibrosis on
pathological examination, with two cases of storiform fibro-
sis. Both phlebitis obliterans and storiform fibrosis are rare in
patients with [gG4-RRD. Meanwhile, the principle of individu-
alization should be followed in the medical treatment of IgG4-
RRD. Glucocorticoid is the first-line drug for treating patients
with IgG4-RRD. Immunosuppressive therapy can be considered
as an auxiliary strategy when there is poor disease control.'*!
The prognosis is good in most patients with I[gG4-RRD.!
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Figure 3. Enhanced chest and abdomen CT: left pleural effusion (blue arrow in A), enlarged lymph nodes in the mediastinum (yellow arrow in B), atelectasis;
Pleural thickening at the left (green arrow in C); and changes in mediastinal lymph nodes and pleural at D and E after treatment.

Furthermore, there is a need to differentiate [gG4-RRD from
the following diseases:

pleural thickening, thickening of the mediastinal pleura,
and destruction of multiple ribs.!'8! In addition, there may
be specific changes in the exfoliative cytology of pleural
effusion and on pathological examination.

(3) Malignant pleural mesothelioma: Most patients with

(1) Tuberculous pleurisy: Tuberculous pleurisy is the most
common cause of pleural effusion in China. Common

symptoms include chest pain, hot flashes, night sweats
and other symptoms of tuberculosis poisoning. In addi-
tion, patients may be found to have local thickening of
the pleural cavity, encapsulated pleural effusion, extensive
pleural adhesion, and calcification on CT.!') Under med-
ical thoracoscopy, there may be pleural necrosis, diffuse
miliary tubercles, single or multiple pleural nodules, con-
gestion, edema, thickening and adhesion.!"”! Significantly,
patients with IgG4-RRD involving the pleura have differ-
ent thoracoscopic manifestations, without the appearance
of symptoms of tuberculosis poisoning.

(2) Metastatic tumor of pleura: The possibility of the meta-

static malignant tumor should be considered when there
is a bloody pleural effusion. Malignant tumors are more
common in middle-ages and elderly people over 45 years
old, with clinical manifestations of chest pain, dyspnea,
and weight loss. CT findings generally include thicken-
ing of the parietal pleura (>1cm), nodular and peripheral

malignant pleural mesothelioma have a history of occu-
pational exposure to asbestos, mostly unilateral pleural
effusion,” and clinical manifestations of progressive
dyspnea, chest pain and cachexia. The imaging findings
generally are annular pleural thickening and involve-
ment of the mediastinal pleura and pleural nodules. The
differential diagnosis can be made in combination with
the detection of markers, such as the serum or pleural
mesothelin,?% calretinin and WT-1.21 Pleural biopsy and
pathological examination may provide the major defining
characteristics for differentiation.

(4) Lymphoma: Painless lymphadenopathy is generally the

first symptom for most patients with lymphoma. Some
lymphomas, especially inert lymphomas, can be detected
based on elevated serum IgG4 levels,??! which makes it
difficult to be differentiated from IgG4-RD. Clinically, a
lymph node or pleural biopsy can be performed to achieve
a diagnosis according to the pathological results.
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Table 3
Thoracoscopic characteristics and treatment prognosis.
Lymph node

Hilar lung Mediastinum Thoracoscopic manifestations Treatment and response Refs
1 No Yes Mild pleural thickness with white and dense granular lesions, hypervascularization, and redness  PSL/effective Bl
2 Unknown  Unknown Multiple nodules, thickness and redness, a reduction in liver volume Prednisone/effective “
3 No No Blister-like nodules PSL/effective bl
4 Unknown  Unknown Milky white pleural plaques PSL-+pericardiectomy/effective B
5 No Yes Thickness PSL/effective "
6 No No Thickness and redness TD+ Pleurodesis+pre dnisone/effective @
7 Unknown  Unknown Normal PSL/effective ol
8 No No A diffffuse inflflammation and fifibrin deposits Methylprednisolone/effective tol
9 No Yes Thickness Prednisone/effective 0
10 No No Mobile mass lesions, diffuse pleural thickening PSL/effective 02
11 No Yes Adhesions, thickening, hyperemia and edema Methylprednisolone/effective

PSL = prednisolone, refs = reference, and TD = thoracic drainage.

To summarize, IgG4-RRD involving the pleura is rare
clinically. Affected patients mainly have clinical symptoms
of cough and dyspnea, and may have pleural effusion, pleu-
ral thickening, and mediastinal lymph node enlargement on
imaging. Furthermore, these patients may also be character-
ized by exudative pleural effusion, and normal or increased
ADA levels. It is difficult to diagnose IgG4-RRD based on
clinical manifestations and imaging features, and through
pleural effusion examination. Its final diagnosis depends
on pathological examination. Findings in our study support
that the possibility of IgG4-RRD should be considered in
cases of pleural thickening, pleural nodules, and milky white
plaques on medical thoracoscopy.
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