
How to diagnose IgG4-related disease

We read with great interest the editorial by Fox and Fox1

describing the use of serum immunoglobulin G4 (IgG4) concen-
trations as a marker for IgG4-related disease (IgG4-RD).
IgG4-RD is a fascinating clinical entity including a wide variety
of diseases, formerly diagnosed as Mikulicz’s disease, auto-
immune pancreatitis (AIP), interstitial nephritis, prostatitis and
retroperitoneal fibrosis.2 3 However, universal criteria for
IgG4-RD have not yet been established at present, making its
diagnosis in some patients ambiguous leading to many IgG4-RD
mimickers.

A 3-year investigation by the Japanese IgG4 team, organised
by the Ministry of Health, Labour and Welfare (MHLW) of
Japan, has reached a consensus, in that IgG4-RD can occur in
various organs, with clinical symptoms depending on lesion
location. Characteristics common to all forms of IgG4-RD
include elevated serum IgG4 concentration and tissue in-
filtration by IgG4-positive plasma cells, accompanied by tissue
fibrosis and sclerosis.2 In 2011, the Japanese IgG4 team pub-
lished comprehensive diagnostic (CD) criteria for IgG4-RD,4

with the major characteristics being serum IgG4 concentration
>135 mg/dL, the infiltration of >10 IgG4+ cells per high-
powered field (HPF) and an IgG4+/IgG+ cell ratio >40%. The
cut-off of 135 mg/dL was based on receiver operating character-
istic curves and its validity was confirmed in patients with
AIP.5 6 Since then, serum IgG4 levels have been widely used as a
reliable criterion for the diagnosis of IgG4-RD.4 6

However, Dr Fox mentioned drawbacks of using serum IgG4
levels in diagnosing IgG4-RD, citing studies reporting that the
IgG4 cut-off >135 mg/dL had a low sensitivity and specificity
for the diagnosis of IgG4-RD.7 8 As increased serum concentra-
tions of IgG4 have been observed in several diseases with aber-
rant immunological condition unrelated to IgG4-RD, such as
malignant tumours, autoimmune diseases especially rheumatoid
arthritis and allergic diseases,9 10 increased IgG4 concentration
is not a specific marker for IgG4-RD. In contrast, recent large
cohort studies from the UK, Taiwan and Japan showed that
serum IgG4 concentration >135 mg/dL had overall sensitivities
of 82.8%, 86% and 88%, respectively, in diagnosing

IgG4-RD.10–12 As no universal criteria for IgG4-RD have been
developed to date, three criteria such as international consensus
diagnostic criteria for AIP,13 consensus statement on the path-
ology14 and CD criteria4 have been often used for diagnosis of
IgG4-RD. Therefore, the sensitivity and specificity of specific
markers may differ among studies that use different diagnostic
criteria.

Since this complex multisystem disease represented a single
pathogenetic disorder manifesting in a variety of target organs,
the diagnosis of IgG4-RD is largely based on biopsy results
showing enhanced infiltration by IgG4-positive plasma cells,
storiform fibrosis, obliterative phlebitis and moderate eosino-
philia, all of which are frequently observed in the affected
tissues of these patients.2 3 A high number of IgG4-positive
plasma cells in tissue is a hallmark of IgG4-RD, even when
serum IgG4 concentrations are below the cut-off level. The
number of IgG4-positive plasma cells differ among organs, and
consensus statement on the pathology emphasises tissue IgG4
cell counts in each organ for diagnosis of IgG4-RD.14 However,
these counts should be supplemented by IgG4+/IgG+ plasma
cell ratio of more than 40% to distinguish IgG4-RD.4

As stated by Fox and Fox,1 IgG4-RD tends to be both under-
diagnosed and overdiagnosed. Underdiagnosis is due to a lack of
recognition of this disease, and overdiagnosis results from the well-
intentioned enthusiasm of physicians and/or pathologists who rec-
ognise IgG4-RD and diagnose similar conditions as IgG4-RD.
Therefore, simple and strict criteria are required in the diagnosis
of patients with IgG4-RD. In this point, a definite diagnosis of
IgG4-RD by CD criteria requires that patients satisfy all three diag-
nostic characteristics: clinical evidence, high (>135 mg/dL) serum
IgG4 and pathological certification (>10 IgG4+ cells/HPF and
IgG4+/IgG cell ratio >40%), although some patients may not
satisfy these specific serological and/or histopathological criteria
because of the difficulty of obtaining biopsies, and therefore
cannot be diagnosed with definite IgG4-RD.4

To resolve this problem, several Japanese medical societies,
including those for gastroenterology, pancreas, biliary tract,
rheumatology, ophthalmology and respiratology, have published
organ specific criteria for IgG4-RD.13 15–18 Each criterion con-
tains organ-specific clinical symptom and characteristic radio-
logical findings of IgG4-RD, even with steroidal trial in some

Figure 1 Combination of
comprehensive diagnostic (CD) criteria
and organ-specific criteria for
diagnosing IgG4-related disease
(IgG4-RD). HPF, high powered field;
IgG4, immunoglobulin G4.
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criteria. We recently published a paper describing the optimal
method of diagnosing IgG4-RD, based on combinations of CD
and organ-specific criteria19 (figure 1).

None of the diagnostic criteria have been approved to date by
the American College of Rheumatology for reasons that include
insufficient sensitivity and specificity, implications for billing and
reimbursement, healthcare priorities and treatment implications
for patients.20 Physicians in every field of medicine, however,
may encounter this new disease in daily practice, and proper
diagnostic criteria are required immediately. Therefore, we
believe that a careful and intensive judgement using combination
of CD and organ-specific criteria is the current best way for
diagnosis of IgG4-RD.

Hisanori Umehara,1 Kazuichi Okazaki,2 Mitsuhiro Kawano,3

Tsuneyo Mimori,4 Tsutomu Chiba5

1Division of RA and Autoimmune Diseases, Nagahama City Hospital, Nagahama,
Shiga, Japan
2Division of Gastroenterology and Hepatology, The Third Department of Internal
Medicine, Kansai Medical University, Osaka, Japan
3Division of Rheumatology, Department of Internal Medicine, Graduate School of
Medical Science, Kanazawa University, Ishikawa, Japan
4Department of Clinical Immunology, Graduate School of Medicine, Kyoto University,
Kyoto, Japan
5Department of Gastroenterology and Hepatology, Graduate School of Medicine,
Kyoto University, Kyoto, Japan

Correspondence to Professor Hisanori Umehara, Division of Rheumatology and
Immunology, Nagahama City Hospital, 313, Oinuicho Nagahama, Shiga 526-0043,
Japan; umehara606@gmail.com

Funding This study was supported by Intractable Diseases, the Health and Labour
Sciences Research Grants from MHLW, Japan.

Competing interests None declared.

Patient consent Obtained.

Ethics approval Intractable Diseases, the Health and Labour Sciences Research
Grants from MHLW, Japan.

Provenance and peer review Not commissioned; internally peer reviewed.

REFERENCES
1 Fox RI, Fox CM. IgG4 levels and plasmablasts as a marker for IgG4-related disease

(IgG4-RD). Ann Rheum Dis 2015;74:1–3.
2 Umehara H, Okazaki K, Masaki Y, et al. A novel clinical entity, IgG4-related

disease (IgG4RD): general concept and details. Mod Rheumatol 2012;22:1–14.
3 Stone JH, Zen Y, Deshpande V. IgG4-related disease. N Engl J Med 2012;366:539–51.
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 Hamano H, Kawa S, Horiuchi A, et al. High serum IgG4 concentrations in patients

with sclerosing pancreatitis. N Engl J Med 2001;344:732–8.
6 Okazaki K, Kawa S, Kamisawa T, et al. Clinical diagnostic criteria of autoimmune

pancreatitis: revised proposal. J Gastroenterol 2006;41:626–31.
7 Carruthers MN, Khosroshahi A, Augustin T, et al. The diagnostic utility of serum

IgG4 concentrations in IgG4-related disease. Ann Rheum Dis 2015;74:14–18.
8 Wallace ZS, Mattoo H, Carruthers M, et al. Plasmablasts as a biomarker for

IgG4-related disease, independent of serum IgG4 concentrations. Ann Rheum Dis
2015;74:190–5.

9 Su Y, Sun W, Wang C, et al. Detection of serum IgG4 levels in patients with
IgG4-related disease and other disorders. PLoS ONE 2015;10:e0124233.

10 Yu KH, Chan TM, Tsai PH, et al. Diagnostic performance of serum IgG4 Levels in
patients with IgG4-related disease. Medicine (Baltimore) 2015;94:e1707.

11 Inoue D, Yoshida K, Yoneda N, et al. IgG4-related disease: dataset of 235
consecutive patients. Medicine (Baltimore) 2015;94:e680.

12 Culver EL, Sadler R, Simpson D, et al. Elevated serum IgG4 levels in diagnosis,
treatment response, organ involvement, and relapse in a prospective IgG4-related
disease UK cohort. Am J Gastroenterol 2016;111:733–43.

13 Shimosegawa T, Chari ST, Frulloni L, et al. International consensus diagnostic
criteria for autoimmune pancreatitis: guidelines of the International Association of
Pancreatology. Pancreas 2011;40:352–8.

14 Deshpande V, Zen Y, Chan JK, et al. Consensus statement on the pathology of
IgG4-related disease. Mod Pathol 2012;25:1181–92.

15 Ohara H, Okazaki K, Tsubouchi H, et al. Clinical diagnostic criteria of IgG4-related
sclerosing cholangitis 2012. J Hepatobiliary Pancreat Sci 2012;19:536–42.

16 Kawano M, Saeki T, Nakashima H, et al. Proposal for diagnostic criteria for
IgG4-related kidney disease. Clin Exp Nephrol 2011;15:615–26.

17 Goto H, Takahira M, Azumi A, Japanese Study Group for IgG4-related Ophtalmic
Disease. Diagnostic criteria for IgG4-related ophthalmic disease. Jpn J Ophthalmol
2015;59:1–7.

18 Matsui S, Yamamoto H, Minamoto S, et al. Proposed diagnostic criteria for
IgG4-related respiratory disease. Respir Investig 2016;54:130–2.

19 Umehara H, Okazaki K, Nakamura T, et al. Current approach to the diagnosis of
IgG4-related disease-combination of comprehensive diagnostic and organ-specific
criteria. Mod Rheumatol 2017. doi: 10.1080/14397595.2017.1290911.
[Epub ahead of print 6 Feb 2017].

20 Aggarwal R, Ringold S, Khanna D, et al. Distinctions between diagnostic and
classification criteria? Arthritis Care Res (Hoboken) 2015;67:891–7.

2 of 2 Ann Rheum Dis November 2017 Vol 76 No 11

To cite Umehara H, Okazaki K, Kawano M, et al. Ann Rheum Dis 2017;76:e46.

Accepted 20 February 2017 
Published Online First 10 March 2017

Ann Rheum Dis 2017;76:e46. doi:10.1136/annrheumdis-2017-211330

Correspondence
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2017-211330 on 10 M
arch 2017. D

ow
nloaded from

 

http://crossmark.crossref.org/dialog/?doi=10.1136/annrheumdis-2017-211330&domain=pdf&date_stamp=2017-03-18
http://dx.doi.org/10.1136/annrheumdis-2014-205476
http://dx.doi.org/10.1007/s10165-011-0508-6
http://dx.doi.org/10.1056/NEJMra1104650
http://dx.doi.org/10.1007/s10165-011-0571-z
http://dx.doi.org/10.1056/NEJM200103083441005
http://dx.doi.org/10.1007/s00535-006-1868-0
http://dx.doi.org/10.1136/annrheumdis-2013-204907
http://dx.doi.org/10.1136/annrheumdis-2014-205233
http://dx.doi.org/10.1371/journal.pone.0124233
http://dx.doi.org/10.1097/MD.0000000000001707
http://dx.doi.org/10.1097/MD.0000000000000680
http://dx.doi.org/10.1038/ajg.2016.40
http://dx.doi.org/10.1097/MPA.0b013e3182142fd2
http://dx.doi.org/10.1038/modpathol.2012.72
http://dx.doi.org/10.1007/s00534-012-0521-y
http://dx.doi.org/10.1007/s10157-011-0521-2
http://dx.doi.org/10.1007/s10384-014-0352-2
http://dx.doi.org/10.1016/j.resinv.2015.09.002
http://dx.doi.org/10.1080/14397595.2017.1290911
http://dx.doi.org/10.1002/acr.22583
arvinth
Sticky Note
None set by arvinth

arvinth
Sticky Note
MigrationNone set by arvinth

arvinth
Sticky Note
Unmarked set by arvinth

arvinth
Sticky Note
None set by arvinth

arvinth
Sticky Note
MigrationNone set by arvinth

arvinth
Sticky Note
Unmarked set by arvinth

http://ard.bmj.com/

	How to diagnose IgG4-related disease
	References




