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To the Editor:

In 2019, the American College of Rheumatology (ACR) and the European League Against Rheumatism
(EULAR) proposed classification criteria for IgG4-related disease (IgG4-RD) [1, 2]. IgG4-RD can cause
fibroinflammatory lesions characterised by infiltration of abundant IgG4-positive plasma cells with fibrosis
and an elevated serum IgG4 concentration [3–5]. Approximately 35% of patients with IgG4-RD present
with intrathoracic lesions, including those involving the mediastinal lymph nodes, bronchial walls and
peribronchovascular bundles [6–8]. To increase diagnostic sensitivity and specificity, we previously
proposed diagnostic criteria for IgG4-related respiratory disease (IgG4-RRD) [9]. However, particularly for
cases with isolated pulmonary lesions, the diagnosis of IgG4-RRD is sometimes difficult and requires
multidisciplinary discussion (MDD) [10]. Additionally, we recently reported data for 16 patients with
IgG4-positive interstitial pneumonia, which should be treated as a separate entity from conventional
IgG4-RRD given the relative differences in disease behaviour and responses to glucocorticoid (GC)
treatment [11].

This study aimed to identify potential problems in the current diagnosis for IgG4-RRD using the 2019
ACR/EULAR classification criteria by applying these criteria in patients with interstitial lung diseases
(ILD) involving infiltration of IgG4-positive plasma cells.

We performed a secondary analysis of data from a retrospective study. Details of the study participants
have been described previously [11]. Briefly, nationwide recruitment of patients was conducted from
March to May 2019. All participants demonstrated ILD on chest high-resolution computed tomography
(HRCT), elevated serum IgG4 concentrations (⩾135 mg·dL−1), and infiltration of numerous IgG4-positive
plasma cells (ratio of IgG4-positive/IgG-positive cells >40%; IgG4-positive cells >10 per high-power field)
in specimens obtained via surgical lung biopsies. We reviewed the cases of 28 patients with suspected ILD
involving IgG4-positive plasma cell infiltration from 17 institutions across Japan.

We reviewed clinical, radiological and histopathological data at diagnosis for each patient. The diagnostic
gold standard for this study was the final diagnosis after expert MDD. Cases were classified as MDD
definite-IgG4-RRD (d-IgG4-RRD) or mimickers. Thereafter, the included patients were assessed according
to the 2019 ACR/EULAR classification criteria.

Briefly, a three-step classification process was proposed [1, 2]. First, entry criteria consisting of a
potential IgG4-RD case involving at least one of the 11 possible organs were applied. Second, exclusion
criteria comprising clinical, serological, radiological, and pathological items were applied. In this step,
known diseases, such as multicentric Castleman disease, were excluded as specific disease
exclusions. Additionally, cases exhibiting no objective response to GC treatment were excluded. Third,
inclusion criteria comprising eight weighted domains addressing clinical, serological, radiological and
pathological items were applied. If the total inclusion point score was ⩾20, the case was classified as
“IgG4-RD”.
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Continuous data are presented as the mean±standard deviation and were compared between groups using
Mann–Whitney U-tests or unpaired t-tests. Categorical data are presented as numbers and compared using
the χ2 test or Fisher’s exact tests. Statistical significance was established at p-values<0.05.

Among the 28 cases included, seven were diagnosed as MDD d-IgG4-RRD. The other 21 cases were
diagnosed as mimickers, including 16 cases of IgG4-positive interstitial pneumonia, three cases of multicentric
Castleman disease, one case of rheumatoid arthritis-associated ILD, and one case of lung cancer.

There were no significant between-group differences in age at diagnosis (66.7±8.3 and 63.1±9.5 years,
respectively), sex ratio (male: 6 and 16 patients, respectively) or smoking history (positive in 4 and 15,
respectively).

On histopathological examination, patients with d-IgG4-RRD had a significantly higher incidence of
obliterative phlebitis (4 and 3, respectively, p=0.043) and storiform fibrosis (3 and 0, respectively,
p=0.011) than mimickers.

All 28 patients had clinical or radiological involvement of intrathoracic lesions, as well as pathological
evidence of an inflammatory process accompanied by lymphoplasmacytic infiltration; therefore, they
fulfilled the initial entry criteria. In the second step, two of seven patients with d-IgG4-RRD and 17 of the
21 mimickers met the exclusion criteria (figure 1). Among those with d-IgG4-RD, one was excluded due
to positivity for antineutrophil cytoplasmic antibodies, while the other was excluded due to positivity for
specific autoantibodies. Among mimickers, one, two, and two patients were excluded due to peripheral
eosinophilia, fever and positivity for specific autoantibodies, respectively.

All 16 patients with IgG4-positive interstitial pneumonia had an inclusion criteria score ⩾20 points.
However, 15 of these 16 patients were treated with GCs; nine demonstrated poor response to GC treatment

MDD definite-IgG4-RRD (n=7) Mimicker (n=21)

Yes Yes
No No

n=2 n=17

ILD with high serum IgG4(≥135 mg·dL–1), and IgG4-positive cell

infiltration (IgG4+ cells/IgG+ cells>40%; IgG4+ cells>10/HPF)

Exclusion criteria

Total inclusion points  ≥20 points 

n=5 n=4

n=5 n=4

Positive anti-Centromere, n=1

Positive MPO-ANCA, n=1

MDD diagnosis

  IgG4-positive interstitial pneumonia, n=16

  MCD, n=3

  RA-ILD, n=1

  Lung cancer, n=1

IgG4-positive interstitial pneumonia

  Fever, n=2

  Peripheral eosinophilia, n=1

  Positive anti-Ro, n=1

  Positive anti-RNP, n=1

  Poor response to GC treatment, n=9

  *some patients had multiple items

MCD, n=3

RA-ILD

  Positive anti-CCP, n=1

Lung cancer

MDD diagnosis

  IgG4-positive interstitial pneumonia, n=4

FIGURE 1 Performance of the 2019 ACR/EULAR classification criteria for IgG4-RD. ANCA: antineutrophil cytoplasmic antibody; GC: glucocorticoid;
HPF: high-power field; IgG4-RRD: IgG4-related respiratory disease; ILD: interstitial lung disease; IP: interstitial pneumonia; MPO: myeloperoxidase;
MCD: multicentric Castleman disease; MDD: multidisciplinary discussion.
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and the remaining patients had residual reticular opacities and/or cystic lesions on HRCT. Furthermore,
three patients died (two due to chronic respiratory failure and one due to acute exacerbation). Therefore,
these patients were excluded in the second step.

All remaining patients with d-IgG4-RRD and mimickers had an inclusion criteria score ⩾20 points. Five
IgG4-positive interstitial pneumonia cases were classified as IgG4-RD based on the 2019 ACR/EULAR
classification score. The sensitivity, specificity, positive predictive value, and negative predictive value of
the ACR/EULAR classification criteria were 71.4%, 81.0%, 55.6%, and 89.5%, respectively.

IgG4-RD typically affects the lungs [9, 10, 12], while IgG4-RRD presents with few respiratory symptoms [10].
Therefore, most patients with IgG4-RD exhibit incidental pulmonary lesions or abnormal lung shadows while
examining extrathoracic IgG4-RD lesions.

Our results indicated that the 2019 ACR/EULAR classification criteria demonstrated excellent performance
for patients with IgG4-RD exhibiting pulmonary lesions. However, other diseases, such as IgG4-positive
interstitial pneumonia, were classified as IgG4-RD before GC treatment. In the 2019 ACR/EULAR
classification criteria, the weights of certain inclusion criteria tended to be higher in the calculation of the
inclusion score, especially for patients with multiple organ involvement and those with abundant
infiltration of IgG4-positive plasma cells. Thus, it is important to exclude mimickers [1, 2, 5], but this is
not easy in clinical practice, especially in patients with isolated pulmonary lesions [13, 14].

We recently proposed that clinical characteristics differ between IgG4-positive interstitial pneumonia and
IgG4-RRD [11]. The most common findings on HRCT in patients with IgG4-positive interstitial pneumonia
were ground-glass opacities, fine reticular opacities, and traction bronchiectasis [11]. On the other hand,
typical findings on HRCT in patients with IgG4-RRD was thickening of the perilymphatic interstitium
(bronchovascular bundle and interlobular septa) [10]. Moreover, even though the ground-glass opacities
improved with GC treatment, the fine reticular opacities did not improve in most cases of IgG4-positive
interstitial pneumonia. While most patients with IgG4-positive interstitial pneumonia demonstrated a poor
response to GC treatment, most patients with IgG4-RRD demonstrated a good response to GC treatment and
benign prognosis. Moreover, in some patients with IgG4-positive interstitial pneumonia, fibrosis eventually
progressed despite the temporary effectiveness of GC treatment, and some of these patients died. Since most
patients with IgG4-positive interstitial pneumonia were excluded according to the classification criteria, we
believe that IgG4-positive interstitial pneumonia differs from IgG4-RD.

IgG4-RD status must be reconsidered when patients exhibit no objective response to GC treatment [1, 2, 5].
However, responsiveness to GC is not identified until the induction of treatment. Therefore, we advocate
that IgG4-positive interstitial pneumonia should be excluded from IgG4-RRD at the time of diagnosis.

This study had several limitations, including its retrospective design and small sample size. However, we
recruited patients from across Japan, all of whom underwent detailed clinical, radiological, and
pathological assessments through MDD, suggesting high diagnostic reliability. Furthermore, the study
cohort was mainly designed to assess patients with ILD, indicating possible selection bias.

In conclusion, the 2019 ACR/EULAR classification criteria for IgG4-RD excluded most cases of
IgG4-positive interstitial pneumonia when used to assess ILD cases involving IgG4-positive plasma cell
infiltration; thus, the current study highlights the need to remove this potentially lethal condition from the
diagnostic criteria for IgG4-RRD. It also highlights the need for different management strategies prior to
therapy initiation.

Masamichi Komatsu 1, Hiroshi Yamamoto1, Shoko Matsui2, Yasuhiro Terasaki3,4, Akira Hebisawa5,
Tae Iwasawa6, Takeshi Johkoh6, Tomohisa Baba7, Atsushi Miyamoto 8, Tomohiro Handa9,
Keisuke Tomii 10, Yuko Waseda11, Masashi Bando 12, Haruyuki Ishii13, Yasunari Miyazaki 14,
Akihiko Yoshizawa15, Tamiko Takemura16, Yoshinori Kawabata17, Masayuki Hanaoka1,
Takashi Ogura7 and the Tokyo Diffuse Lung Disease Study Group

1First Dept of Internal Medicine, Shinshu University School of Medicine, Matsumoto, Japan. 2Health
Administration Center, University of Toyama, Toyama, Japan. 3Dept of Analytic Human Pathology,
Nippon Medical School, Tokyo, Japan. 4Division of Pathology, Nippon Medical School Hospital, Tokyo,
Japan. 5Division of Clinical Pathology, Asahi Central Hospital, Asahi, Japan. 6Dept of Radiology,
Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan. 7Division of Respiratory Medicine,

https://doi.org/10.1183/23120541.00120-2022 3

ERJ OPEN RESEARCH RESEARCH LETTER | M. KOMATSU ET AL.

https://orcid.org/0000-0002-1228-1490
https://orcid.org/0000-0002-3444-0536
https://orcid.org/0000-0002-3524-6217
https://orcid.org/0000-0002-7244-0385
https://orcid.org/0000-0002-9073-9815


Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan. 8Dept of Respiratory Medicine,
Respiratory Center, Toranomon Hospital, Tokyo, Japan. 9Dept of Advanced Medicine for Respiratory
Failure, Graduate School of Medicine, Kyoto University, Kyoto, Japan. 10Dept of Respiratory Medicine,
Kobe City Medical Center General Hospital, Kobe, Japan. 11Third Dept of Internal Medicine, Faculty of
Medical Sciences, University of Fukui, Fukui, Japan. 12Division of Pulmonary Medicine, Dept of
Medicine, Jichi Medical University, Tochigi, Japan. 13Dept of Respiratory Medicine, Kyorin University
School of Medicine, Tokyo, Japan. 14Dept of Respiratory Medicine, Tokyo Medical and Dental
University, Tokyo, Japan. 15Dept of Diagnostic Pathology, Kyoto University Hospital, Kyoto, Japan.
16Dept of Pathology, Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan. 17Division of
Diagnostic Pathology, Saitama Cardiovascular and Respiratory Center, Kumagaya, Japan.

Corresponding author: Hiroshi Yamamoto (yama5252@shinshu-u.ac.jp)

Acknowledgements: The authors thank Shinichi Sasaki (Juntendo University Urayasu Hospital) and Shinyu Izumi
(Central Hospital of the National Center for Global Health and Medicine), who supported the clinical and
pathologic review conferences. We also thank Kiminobu Tanizawa (Kyoto University Hospital), Sho Yamada (Kitano
Hospital), Machiko Arita, Shinya Yokoe (Kurashiki Central Hospital), Ryosuke Hirabayashi (Kobe City Medical Center
General Hospital), Takafumi Yamaya, Masato Asaoka (Kanagawa Cardiovascular and Respiratory Center), Miwa
Yamanaka (Shinshu University School of Medicine), Yuhei Ito (Ise Red Cross Hospital), Naoki Hamada (Kyushu
University), Toshikazu Takasaki, Hiroyoshi Yamauchi (Jichi Medical University), Nobuhito Arakawa (International
University of Health and Welfare Hospital), Hiromi Tomioka (Kobe City Medical Center West Hospital), Kosuke
Okuma, Kojiro Honda (Kyorin University School of Medicine), Seiko Takasawa (Tokyo Medical and Dental
University), Shun Shinomiya (Saitama Medical University) and Yutaro Nakamura (Hamamatsu University School of
Medicine) for case registrations from their respective institutions.

Provenance: Submitted article, peer reviewed.

Author contributions: M. Komatsu, H. Yamamoto, S. Matsui, M. Bando, H. Ishii, Y. Miyazaki, M. Hanaoka and
T. Ogura conceptualised the study. M. Komatsu, H. Yamamoto, S. Matsui and T. Ogura designed the
study. M. Komatsu, H. Yamamoto, S. Matsui, Y. Terasaki, A. Hebisawa, T. Iwasawa, T. Johkoh, T. Baba, A. Miyamoto,
T. Handa, K. Tomii, Y. Waseda, M. Banda, H. Ishii, Y. Miyazaki, A. Yoshizawa, T. Takemura and Y. Kawabata acquired
and analysed the data. M. Komatsu performed the statistical analysis and interpreted the data. M. Komatsu,
H. Yamamoto, S. Matsui, M. Hanaoka and T. Ogura wrote the manuscript. H. Yamada, S. Matsui, Y. Terasaki,
A. Hebisawa, T. Iwasawa, T. Johkoh, T. Baba, A. Miyamoto, M. Bando, H. Ishii, Y. Miyazaki and T. Ogura provided
administrative support.

Conflict of interest: None declared.

Support statement: This study was supported by the Ministry of Health, Labor and Welfare Research Program on
Rare and Intractable Diseases (number JPMH20FC1040), the Japan Society for the Promotion of Science (number
21K08175), and the Tokyo Diffuse Lung Diseases Study Group. Funding information for this article has been
deposited with the Crossref Funder Registry.

References
1 Wallace ZS, Naden RP, Chari S, et al. The 2019 American College of Rheumatology/European League Against

Rheumatism classification criteria for IgG4-related disease. Arthritis Rheumatol 2020; 72: 7–19.
2 Wallace ZS, Naden RP, Chari S, et al. The 2019 American College of Rheumatology/European League Against

Rheumatism classification criteria for IgG4-related disease. Ann Rheum Dis; 2020; 79: 77–87.
3 Stone JH, Zen Y, Deshpande V. IgG4-related disease. N Engl J Med 2012; 366: 539–551.
4 Umehara H, Okazaki K, Masaki Y, et al. Comprehensive diagnostic criteria for IgG4-related disease (IgG4-RD),

2011. Mod Rheumatol 2012; 22: 21–30.
5 Umehara H, Okazaki K, Kawa S, et al. The 2020 revised comprehensive diagnostic (RCD) criteria for IgG4-RD.

Mod Rheumatol; 2021: 529–533.
6 Fei Y, Shi J, Lin W, et al. Intrathoracic Involvements of Immunoglobulin G4-Related Sclerosing Disease.

Medicine (Baltimore) 2015; 94: e2150.
7 Yamada K, Yamamoto M, Saeki T, et al. New clues to the nature of immunoglobulin G4-related disease: a

retrospective Japanese multicenter study of baseline clinical features of 334 cases. Arthritis Res Ther 2017; 19:
262.

8 Wallace ZS, Deshpande V, Mattoo H, et al. IgG4-related disease: clinical and laboratory features in one
hundred twenty-five patients. Arthritis Rheumatol 2015; 67: 2466–2475.

https://doi.org/10.1183/23120541.00120-2022 4

ERJ OPEN RESEARCH RESEARCH LETTER | M. KOMATSU ET AL.

mailto:yama5252@shinshu-u.ac.jp
https://www.crossref.org/services/funder-registry/


9 Matsui S, Yamamoto H, Minamoto S, et al. Proposed diagnostic criteria for IgG4-related respiratory disease.
Respir Investig 2016; 54: 130–132.

10 Matsui S, Hebisawa A, Sakai F, et al. Immunoglobulin G4-related lung disease: clinicoradiological and
pathological features. Respirology 2013; 18: 480–487.

11 Komatsu M, Yamamoto H, Matsui S, et al. Clinical characteristics of immunoglobulin G4-positive interstitial
pneumonia. ERJ Open Res 2021; 7: 00317-2021.

12 Inoue D, Zen Y, Abo H, et al. Immunoglobulin G4-related lung disease: CT findings with pathologic
correlations. Radiology 2009; 251: 260–270.

13 Matsui S. IgG4-related respiratory disease. Mod Rheumatol 2019; 29: 251–256.
14 Terasaki Y, Ikushima S, Matsui S, et al. Comparison of clinical and pathological features of lung lesions of

systemic IgG4-related disease and idiopathic multicentric Castleman’s disease. Histopathology 2017; 70:
1114–1124.

https://doi.org/10.1183/23120541.00120-2022 5

ERJ OPEN RESEARCH RESEARCH LETTER | M. KOMATSU ET AL.


	Respiratory lesions in IgG4-related disease: classification using 2019 American College of Rheumatology/European League Against Rheumatism criteria
	References


