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Immunoglobulin G4-Related 
Lung Disease with Waxing and 
Waning Pulmonary Infiltrates: 
A Case Report
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Immunoglobulin G4 (IgG4)-related lung disease can have various clinical courses. To our knowledge, 
reports of IgG4-related lung disease with waxing and waning pulmonary infiltrates only are very rare. 
A few lung nodules and ground glass opacities were incidentally found in a pre-operative evaluation 
in a 36-year-old female. The lung lesions showed waxing and waning in the follow-up chest CT. She 
underwent a surgical biopsy, and IgG4-related lung disease was confirmed.

Index terms   Immunoglobulin G; Immunoglobulins; Lung Diseases; Computed Tomography, X-Ray

INTRODUCTION

Immunoglobulin G4 (IgG4)-related disease is a systemic fibroinflammatory disease charac-
terized by the substantial infiltration of IgG4-positive plasmacytes into various organs (1). 
IgG4-related lung disease accounts for 14%–54% of patients with IgG4-related disease. The 
patterns of IgG4-related lung disease are divided into five types. They are solid nodular, 
round-shaped ground glass opacity (GGO), bronchovascular, alveolar interstitial, and alveolar 
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consolidative types (2, 3). When left untreated, the disease spreads and progresses. This study 
describes the case of a 36-year-old female with solid nodular and round-shaped GGOs in bilat-
eral lung fields. The lung lesions showed waxing and waning features in follow-up studies. The 
patient underwent surgical resection and was confirmed to have IgG4-related lung disease.

CASE REPORT

A 36-year-old female had incidental abnormal basal lung findings on pre-operative abdom-
inal CT. She was a non-smoker with an unremarkable medical or drug history. The patient 
had no history of raw food ingestion and no respiratory symptoms. Laboratory testing 
showed a white blood cell count of 4960/μL, C-reactive protein (CRP) of < 0.1 mg/dL, and 
erythrocyte sedimentation rate (ESR) of 15 mm/h (reference: 0–20 mm/h). Chest CT was con-
ducted, and several GGOs were noted in the right lung (Fig. 1A). The initial radiological diag-
nosis was focal pneumonia. Since she had no respiratory complaints, the patient remained 
under close observation.

On follow-up CT 8 months later, previous GGOs were completely resolved. However, sever-
al new GGOs developed bilaterally in the lungs (Fig. 1B). The patient remained asymptomat-
ic. The radiological impression was eosinophilic pneumonia. Subsequent laboratory tests 
showed an elevated IgE level (230 IU/mL, reference: < 100 IU/mL), CRP level of 0.1 mg/dL, 
ESR of 36 mm/h, and an eosinophil level within the normal range (1.2%, reference: 0%–7%). 
Additionally, the sparganum IgG test result was positive. The patient was diagnosed with 
sparganum infection, and praziquantel 600 mg was administered thrice daily for two days.

In the follow-up CT 26 months later, the previous GGOs had resolved, but new solid nod-
ules were observed (Fig. 1C). The serum IgE level (227 IU/mL) and ESR (65 mm/h) were ele-
vated. The CRP level was normal (0.19 mg/dL), and the sparganum IgG was negative. A surgi-
cal biopsy was performed to confirm the diagnosis. Right middle lobe (RML) wedge resection 
was done. The H&E staining of the pathological specimen revealed an inflammatory nodule 
with heavy infiltration of lymphoplasma cells (Fig. 1D). Immunohistochemical staining of 
the specimen showed positive for IgG and IgG4 (Fig. 1E). There was no evidence of sparga-
num infection. The serum IgG was 1516 mg/dL, and the serum IgG4 was 650 mg/dL. The 
IgG4+ IgG ratio was 0.43. We made the diagnosis of IgG4-related lung disease based on the 
2019 American College of Rheumatology/European League against Rheumatism classifica-
tion criteria for IgG4-related disease (4). Steroids were administered. The follow-up chest CT 
a month after treatment showed almost complete resolution of the GGOs in the left and right 
lung fields (Fig. 1F). At the follow-up four months later, the patient was healthy without addi-
tional symptoms. 

This study was approved by the Institutional Review Board of our hospital, and the require-
ment for informed consent was waived (IRB No. KNUH 2022-10-030). 

DISCUSSION

IgG4-related diseases are rare, with an incidence from 0.28 to 1.08/100000. Among those 
patients, 14% to 35% have lung involvement (5). About 75% of patients with IgG4-related lung 
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disease are asymptomatic and identified only by imaging. Chest CT images can show hilar or 
mediastinal lymphadenopathy, bronchovascular bundle thickening, interlobular septal wall 
thickening, nodules or infiltrations, and pleural thickening or pleural effusions (5).

The long-term clinical outcomes of IgG4-related lung disease have been evaluated in sever-
al studies. The common clinical course of IgG4-related lung disease is increased number and 
size of preexisting nodules in intervals. Depending on the stage of the disease, it varies from 
nodules to fibrosis (6). The atypical clinical course of IgG4-related lung disease is character-

Fig. 1. IgG4-related lung disease with waxing and waning pulmonary infiltrates in a 36-year-old female.
A. Initial chest CT scan reveals a small ground glass opacity (arrow) in the RML. 
B. Follow-up chest CT eight months later shows the disappearance of previous ground glass opacities and 
several newly developed ground glass opacities in bilateral lungs (arrows). 
C. Follow-up chest CT 26 months later shows the resolution of previous lesions and a new nodule (arrow) 
after praziquantel administration. 
D. H&E staining of the specimen from the lung (RML) shows an inflammatory nodule with heavy infiltration 
of lymphoplasma cells (× 200). 
E. Immunohistochemical staining of the specimen positive for IgG and IgG4 (× 100). 
F. Follow-up chest CT one month after RML wedge resection shows postoperative changes and decreased 
size of the previous nodule (arrow) in the right lung. 
IgG = immunoglobulin G, RML = right middle lobe 
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ized by waxing and waning lung lesions. Lee & Ham (6). reported a case of a 73-year-old male 
with waxing and waning IgG4-related lung disease. Another atypical clinical course of IgG4-
related lung disease is characterized by the spontaneous regression of the lung lesions. Seki 
et al. (7) reported cases of IgG4-related lung disease that underwent spontaneous regression. 
Waxing and waning of lung lesions in the clinical course of IgG4-related disease is rare. 
Jandee & Boonsri (8) reported the case of a 50-year-old male with IgG4-related disease, multi-
ple liver abscesses, and waxing and waning lung nodules, mimicking a parasite infection. 
However, IgG4-related lung disease with waxing and waning pulmonary infiltrates only is 
very rare. In this case, the patient presented with several solid nodules and GGOs that exhib-
ited a waxing and waning pattern. 

The radiological differential diagnosis of typical IgG4-related lung disease includes infec-
tions, malignancies, and vasculitis (9). The lung lesions exhibited a waxing and waning na-
ture in the present case. The differential diagnoses of waxing and waning pulmonary infil-
trates include recurrent aspiration, cryptogenic organizing pneumonia, parasitic infections, 
and eosinophilic granulomatosis with polyangiitis. The patient had no underlying conditions 
(e.g., gastroesophageal reflux), resulting in recurrent aspiration. Additionally, the lesions 
were not distributed in dependent lung regions. The lung lesions did not exhibit a subpleural 
distribution or a reverse halo sign, characteristic of cryptogenic organizing pneumonia. 
Rather, he had a normal eosinophil count and no history of asthma. Therefore, eosinophilic 
granulomatosis with polyangiitis was unlikely.

Differentiating a parasitic infection was difficult in our patient. The patient was positive for 
serum sparganum antibody, which led to a misdiagnosis of sparganum infection. However, the 
serum sparganum antibody was negative in the follow-up study. The initial sparganum test 
likely yielded a false positive result (10). The false positive rate of the sparganum test is 6% (10).

Our patient underwent a surgical biopsy of the lesion in the RML and was diagnosed with 
IgG4-related lung disease according to the 2019 American College of Rheumatology/Europe-
an League against Rheumatism classification criteria (4). In patients with IgG4-related lung 
disease, atypical features, such as the waxing and waning nature of nodules or GGOs, may be 
observed on chest CT.
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호전과 악화를 반복하는 폐 병변을 가진 면역글로불린 
G4 관련 폐 질환: 증례 보고

백요한1 · 박종민1* · 박병건1 · 임재광1 · 임춘근1 · 서안나2

면역글로불린 G4 (immunoglobulin G4; 이하 IgG4) 관련 폐 질환은 다양한 임상 경과를 가

질 수 있다. 우리가 아는 한, 호전과 악화를 반복하는 폐 침윤을 동반한 IgG4 관련 폐 질환의 

단독 보고는 매우 드물다. 36세 여성이 수술 전 평가에서 폐에 결절성 및 둥근 모양의 간유리

음영을 발견했다. 폐 병변은 후속 흉부 컴퓨터 단층 촬영에서 호전과 악화를 반복하였다. 병

변은 수술 후 IgG4 관련 폐 질환으로 확인되었다.
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