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CASE REPORT 

A case of IgG4-related interstitial lung disease 
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Unusual case for histological features with 
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Abstract 
The case was a 71-years-old male with chest abnormal shadow and persistent dry cough. Chest CT showed ground-glass 
opacities, traction bronchiectasis, and honeycomb-like change in the bilateral lower lobes. Laboratory tests revealed high 
serum IgG4 concentration. Pathological examination of the video-assisted thoracoscopic surgery biopsy taken from the 
right lung showed a pattern compatible with usual interstitial pneumonia (UIP) with strong infiltration of IgG4-positive 
plasma cells. Based on these findings, diagnosis of IgG4-related interstitial lung disease (ILD) was made. One year later, 
when ILD was progressed with the appearance of swelling of both submandibular glands, treatment with prednisolone 
(PSL) was started. When the dose of PSL was tapered to 7.5 mg, left pleural effusion emerged in chest CT. Further 
examination yielded the diagnosis of lung adenocarcinoma and he was treated with chemotherapy. After two cycles of 
chemotherapy, IgG4-related interstitial lung disease exacerbated, thus he was re-treated with moderate dose of PSL. 
Response to PSL treatment was good, but unfortunately, chemotherapy for lung cancer was discontinued due to the risk for 
re-exacerbation of ILD. To our knowledge, this is the eighth case of IgG4-related ILD ever reported and the second case 
diagnosed as UIP pattern pathologically. 
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1 Introduction 
IgG4-related disease (IgG4-RD) is a newly recognized fibroinflammatory condition characterized by a dense lympho- 
plasmacytic infiltrate rich in IgG4-positive plasma cells into multiple organs, and often but not always, elevated serum 
IgG4 concentrations [1]. IgG4-RD has been described in virtually every organ system: the biliary tree, salivary glands, 
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periorbital tissues, kidneys, lungs, lymph nodes, meninges, aorta, breast, prostate, thyroid, pericardium, and skin [1]. 
Although lung lesions in the IgG4-RD have been usually recognized for manifesting as interstitial pneumonia or 
inflammatory pseudo-tumor [2-4], the clinical features of IgG4-related lung diseases were not fully elucidated. In recent 
years, seven cases of IgG4-related interstitial lung disease (ILD) with pathological confirmation had been reported [2, 5-7]. 
Of these seven cases, six cases were pathologically diagnosed as non-specific interstitial pneumonia (NSIP) pattern, 
indicating that usual interstitial pneumonia (UIP) pattern was a rare manifestation in IgG4-related ILD. 

In the present report, we describe a rare case of IgG4-related ILD that was pathologically confirmed as UIP pattern. 

2 Case presentation 
A 71-years-old male with diabetes mellitus was referred to our hospital for further examination of chest abnormal shadow 
(see Figure 1) and persistent dry cough. He was a current smoker (30 cigarettes/day for 50 years), but had no obvious 
history of exposure to any dust. 

Figure 1. Chest X-ray film obtained upon 
admission in December 2008 shows volume 
loss and reticular shadows in both lower lungs.  

Physical examination revealed bilateral middle-to-late inspiratory fine crackles in the lower lung field, and finger clubbing. 
The percutaneous oxygen saturation in room air was 94%. Chest CT showed the enlargement of axillary and mediastinal 
lymph nodes, ground-glass opacities, traction bronchiectasis, and honeycomb-like change especially in the bilateral lower 
lobes (see Figure 2). PET-CT revealed a large number of FDG-positive lymph nodes on both side of neck, parotid gland, 
bilateral hilar, axillary regions, and mediastinum. The results of pulmonary function tests are as follows; a vital capacity 
(VC) of 3.03 L (95.6% predicted), forced expiratory volume in one second (FEV1.0) of 2.17 L (69.8% predicted), and 
mildly reduced diffusing capacity (DLCO) of 7.15 ml/min/mmHg (43.2% predicted). 

 
Figure 2. Chest CT shows pale ground-glass opacities, traction bronchiectasis, and honeycomb-like change especially in 
the bilateral lower lobes pleural side advantage.  
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Peripheral blood examination was as follows: C-reactive protein was 0.27 mg/dl. Serum electrolytes, renal function  
and liver function were normal. Notable laboratory values included: serum KL-6 307 IU/ml (normal: < 500 U/ml), SP-D 
207.3 ng/ml (normal: < 110.0 ng/ml), SP-A 61 ng/ml (normal: < 43.8 ng/ml), ACE 16.2 IU/ml, TP 10.1 g/dl (alb 34.4%, 
α1-globlin 2.1%, α2-globlin 8.2%, β-globlin 4.9%, γ-globlin 50.4%), IgG 4,589 mg/dl, IgA 115 mg/dl, IgM 20 mg/dl,  
IgE 1054.6 IU/ml, and IgG4 was increased to 2,970 mg/dl, 64.7% of total IgG (IgG4 normally comprises less than  
6% of total IgG). Anti-nuclear antibody was barely positive (×40 homogenous and speckled pattern). Perinuclear 
anti-neutrophil cytoplasmic antibody (ab), anti-RNP-ab, anti-SSA-ab, anti-SSB-ab, anti-Sm-ab, anti-Jo-1-ab, anti-Scl- 
70-ab, anti-dsDNA-ab, and anti-centromere-ab, were negative. 

Bronchoscopy with bronchoalveolar lavage was performed through the right B4 bronchus. The total cell number was  
6.25 × 105 cells/ml (macrophages 66.5%, lymphocytes 19.1%, neutrophils 0.2%, eosinophils 14.3%) and the CD4/8 ratio 
was 1.37. By transbronchial lung biopsy, neither malignant nor granulomatous lesions were observed. The result of Saxon 
test was within normal limits. The patients did not meet the criteria for a diagnosis of any collagen disease. 

 
Figure 3. a, b: Histological findings of video-assisted thoracoscopic surgery biopsy specimen from right lower lung. 
Honeycomb lung structure (*) is detected, and fibroblastic foci are definite (arrows). Pleura shows thickening with 
inflammatory and fibrous granulation (a). Numerous plasma cells, lymphocytes and some eosinophils infiltration to the 
pleura and alveolar interstitium are observed (b). c, d: Immunostaining shows the infiltrates of IgG4-positive plasma cells 
in the interstitium. The mean number of IgG4-positive plasma cells (c) is about four times more than IgG1-positive plasma 
cells (d). 
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To assist with diagnosis and its pathogenesis, video-assisted thoracoscopic surgery (VATS) of the right lower lung and 

superior mediastinal lymph nodes were performed in October 2009. Pathological specimens showed a pattern compatible 

with UIP with many plasma cells infiltration. Like moderate honeycomb changes, significant diffuse interstitial and 

pleural fibrosis was observed with fibroblastic foci on pathologic findings (see Figure 3a, 3b). There was no evidence of 

vasculitis and granulomatous lesions. Immunostaining showed infiltrates of IgG4-positive plasma cells in the interstitium. 

The mean number of IgG4-positive plasma cells was four times more than IgG1-positive plasma cells (see Figure 3c, 3d). 

Based on these findings, diagnosis of IgG4-related ILD was made. As ground-glass opacities in lung field ameliorated 

spontaneously and the patient did not exhibit any symptoms, he was followed up without any medication. 

In October 2010, he became aware of a dry cough and shortness of breath upon exertion. In addition to respiratory 

symptoms, symmetric swelling on both submandibular glands was found by physical examination. Chest CT has been 

shown that the ground-glass opacity appeared again extensively, and DLCO in the respiratory function test was reduced 

significantly to 5.20 ml/min/mmHg (32.2% predicted). From these findings, he was diagnosed as the exacerbation of 

IgG4-related ILD. Moderate dose of prednisolone (PSL; 35 mg, 0.5 mg/kg/day) therapy was started in November 2010, 

and his symptoms and laboratory findings were improved. Serum IgG was normalized (993 mg/dl) and SP-D decreased 

gradually. Chest X-ray and chest CT findings as well as pulmonary function test demonstrated significant improvements. 

Dose of PSL was tapered gradually with good clinical course. 

When the dose of PSL was tapered to 7.5 mg, chest CT showed no exacerbation of IgG4-related ILD, but revealed  

the presence of left pleural effusion. Cytopathologic examination of pleural fluid yielded the diagnosis of lung adeno- 

carcinoma without EGFR mutation, then treatment with Carboplatin and Paclitaxel was started in March 2012. After 2 

cycles of chemotherapy, IgG4-related ILD again exacerbated with diffuse ground-glass opacities in chest CT, thus he was 

re-treated with moderate dose of PSL. Response to PSL treatment was good, but unfortunately, chemotherapy for lung 

cancer was discontinued due to the risk for re-exacerbation of ILD. 

3 Discussion 
Recently, increasing attention has been paid for IgG4-RD in various fields. IgG4-RD was firstly reported with regard to 
autoimmune pancreatitis (AIP) in 2001 [8]. In this report, the authors suggested that increasing IgG4 is associated with 
pathology in AIP, and measuring IgG4 was a useful means of distinguishing this disorder. Later, Hamano et al. reported 
that IgG4-positive plasma cell infiltration was observed characteristically in retroperitoneal fibrosis and tissue lesions of 
the pancreas [9]. 

Accumulating recent evidences revealed that similar pathological change also occurs in multiple organs, including the 

lungs [10]. Lung lesions in the IgG4-RD have been usually recognized for manifesting as interstitial pneumonia or 

inflammatory pseudo-tumor [2-4]. However, there are few case reports regarding IgG4-related lung diseases at present, and 

the clinical features of IgG4-RD in the lungs are not fully elucidated. Moreover, cases with pathological confirmation of 

IgG4-positive cell infiltration in the lungs were even less. 

The present case indicates three interesting points regarding IgG4-related ILD. The first point is that the histological 

pattern of ILD was UIP. In recent years, seven cases of IgG4-related ILD with pathological confirmation had been 

reported [2, 5-7]. Of these seven cases, six cases are diagnosed as NSIP pattern pathologically, and only one case was a UIP 

pattern. In the only reported IgG4-ILD case that was diagnosed as UIP pattern, chest CT findings were strikingly different 

from the radiologic pattern expected in idiopathic pulmonary fibrosis (IPF) [7]. Unlike this case, chest CT findings were 

relatively compatible with radiologic pattern of IPF in our case. But as with the previous case, serum IgG4 concentration 

and radiologic features met all diagnostic criteria recently proposed for IgG4-related disease, which led to the definite 

diagnosis of IgG4-related ILD [11]. In addition, the appearance of the bilateral swelling of submandibular glands one year 
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after VATS and the rapid and significant response to steroid treatment supported this diagnosis. Serum IgG4 was also 

decreased with the treatment, indicating that IgG4 might be a good biomarker to assess disease activity. 

The second useful information could be that there is a case of ILD preceding the appearance of typical IgG4-RD such as 

AIP as well as Mikulicz’s disease like the present case. Similar to the cases reported before [2, 5, 7]. AIP and Mikulicz’s 

disease was not clinically apparent in the present case. However, swelling of the salivary glands was observed one year 

after VATS diagnosis of ILD in this case. As IgG4-positive plasma cell infiltration into salivary glands was observed by 

histology, the present case was considered to be complicated by Mikulicz’s disease during the disease progression, but not 

at the first visit. 

Third point is in the relation of IgG4-RD and malignancy. Recently, Yamamoto et al. analyzed the relationship between 

IgG4-RD and malignancies [12]. They reported that malignant disease including lung cancer, colon cancer, and lymphoma 

has occurred in 11 cases out of 106 cases of IgG4-RD (10.4%) and that the standardized incidence ratio for these 

malignancies in IgG4-RD was 383.0, which was higher than that for the general population. These observations 

emphasized the importance of the systemic screening of the possible existence of malignancies in patients with IgG4-RD 

at the time of diagnosis and during follow-up care. The present case was also complicated by lung cancer (adenocarcinoma) 

during his clinical course. While IgG4-related ILD ameliorated at the time of diagnosis of lung cancer, it has again 

deteriorated as possibly triggered by the chemotherapy for lung cancer, which resulted in the cessation of lung cancer 

treatment. These observations suggested that the complication of lung cancer with IgG4-related ILD might lead to 

unfavorable outcomes because of the difficulties of adequate medical treatment. The present case has progressed at an 

advanced stage of lung cancer when diagnosed. Adžić et al. reported that majority of patients who complicated with lung 

cancer in connective tissue disease (CTD) also presented at an advanced stage of lung cancer with 87% having stage III or 

IV disease [13]. And they also proposed that the necessity of making efforts for earlier recognition of lung cancer in patients 

with CTD with regular follow-up, including chest imaging. Current investigations in oncogenesis and stimulations of 

fibrogenous processes will contribute to our better understanding of the pathogenesis of lung cancer and CTD [14]. It may 

be related to pathological of lung cancer complicated with IgG4-related ILD. 

Although the diagnostic criteria of some IgG4-RDs, such as AIP and IgG4-related Mikulicz’s disease, have been 

established, the diagnostic criteria of IgG4-related ILD without systemic involvement have not been created yet due to 

little understanding of its clinical features and laboratory and radiologic findings. Further studies addressing the evaluation 

of IgG4 concentration in the lung and serum in patients with ILD may shed further light on the association of IgG4 with 

ILD and the underlying pathophysiology. 

In conclusion, we reported a rare case of IgG4-related ILD that was pathologically confirmed as UIP pattern, preceding the 

appearance of typical IgG4-RD. To the best of our knowledge, this is the eighth case of IgG4-related ILD ever reported 

and the second case pathologically diagnosed as UIP pattern. Despite its histological pattern as UIP, a favorable response 

was obtained by steroid treatment, suggesting the therapeutic efficacy of moderate dose of PSL. Moreover, the compli- 

cation of lung cancer emphasized the importance of the systemic screening of the possible existence of malignancies in 

patients with IgG4-RD. 
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