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Immunoglobulin G4 (IgG4)–related chronic rhinosinusitis (CRS) has recently been proposed to be a new
clinical entity of nasal disease, with no consensually agreed criteria for diagnosis. Moreover, the patholog-
ical features of IgG4-related CRS often overlap with other sinonasal inflammatory and autoimmune diseases
such as granulomatosis with polyangiitis (GPA), Rosai-Dorfman disease (RDD) and fungal rhinosinusitis
(FRS). We aimed to explore the specific similarities and differences in clinicopathologic features between
IgG4-related CRS, and GPA, RDD and FRS, in order that these conditions can be diagnosed more accurate-
ly. Biopsy specimens collected from nasal mucosa of 20 IgG4-related CRS, 10 GPA, 10 RDD and 10 FRS
patients were assessed by hematoxylin and eosin staining and immunohistochemical techniques for specific
histochemical differences. The number of IgG4-positive plasma cells /high-power fields (HPF) in biopsies
from IgG4-related CRS patients (mean = 79.6 ± 51.59; range = 15/HPF to 230/HPF) was significantly
higher than in biopsies from GPA (mean = 13 ± 9.428; P b .0001) and RDD (mean = 12.5 ± 8.267;
P b .0001) patients, but not from FRS (mean = 47.4 ± 26.48; P N .05) patients. Similarly, the ratio of
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IgG4/IgG-positive plasmacytes was N40% in 90% (18/20) of IgG4-related CRS patients, compared to N40%
in 10% (1/10) of GPA patients, 20% (2/10) of RDD patients and 20% (2/10) of FRS patients. The sinonasal
diseases GPA, RDD and FRSmight present with similar histopathologic features such as the increased num-
bers of plasma cells and fibrosis, which are characteristic of IgG4-related CRS. A comprehensive consider-
ation combining the clinical signs and symptoms with a histopathological assessment of IgG4-positive
plasma cells may provide accurate diagnoses of these conditions.
© 2017 Elsevier Inc. All rights reserved.

1. Introduction

Immunoglobulin (Ig) G4-related disease (IgG4-RD) is a
newly recognized fibro-inflammatory condition characterized
by several features; including a tendency to form tumefactive
lesions in multiple sites, a characteristic histopathological ap-
pearance and often, but not always, elevated serum IgG4 con-
centrations [1]. While the primary clinical feature in IgG4-RD
is an inflammatory tumor-like presentation coupled with
tissue-destructive lesions, the multitude of clinical manifesta-
tions makes differential diagnosis of an IgG4-RD particularly
challenging. The disease entity, however, is thought to be a re-
sult of plasma cell–mediated over-production of the IgG4 sub-
class of immunoglobulin IgG [2]. A consensus statement on
IgG4-RD by a group of international experts has indicated that
the diagnosis of IgG4-RD rests on the combined presence of
the characteristic histopathological appearance and increased
numbers of IgG4-positive plasma cells. IgG4 and IgG immu-
nostaining in tissue biopsies is an essential test for the patho-
logical diagnosis of IgG4-RD. Although immunostaining
may not be necessary for straightforward cases with increased
serum IgG4 concentrations, IgG4 immunostaining is neverthe-
less strongly recommended even in these cases because it is a
simple, highly reproducible test that provides strong confirma-
tory evidence for the diagnosis of IgG4-RD [1].

The characteristics of IgG4-RD in nose and sinuses have
not been widely investigated, and the reports of IgG4-related
chronic rhinosinusitis (IgG4-related CRS) available in the lit-
erature document mostly case reports [3-9]. We have recently
demonstrated that in patients with Mikulicz's disease with
concomitant CRS (CRS-MD), both the concentration of serum
IgG4 and IgG4-positive plasma cells infiltration in the lacri-
mal/salivary glands and the nasal mucosa, was significantly
higher than in patients with onlyMDor commonCRS, respec-
tively [10]. To date, there is no consensus regarding the exact
organ-specific criteria for the diagnosis of IgG4-related CRS.

Moreover, several studies have indicated that IgG4-related
CRS often overlapped with other nasal and sinonasal inflam-
matory and autoimmune diseases, such as granulomatosis with
polyangiitis (GPA), Rosai-Dorfman disease (RDD) and fungal
rhinosinusitis (FRS), in terms of similar pathologic features in-
volving large numbers of lymphocytes and plasma cells infil-
tration, fibrosis, and IgG4-positive plasma cells infiltration
[11-17]. Thus, when IgG4-related CRS is comorbid with these
inflammatory nasal and sinus diseases, it may be misdiag-
nosed or missed altogether.

The aim of the present study was thus to explore the simi-
larities and differences in the clinicopathological features be-
tween IgG4-related CRS patients and GPA, RDD and FRS
patients, in order to improve differential diagnosis of IgG4-
related CRS among these diseases.

2. Materials and methods

Twenty patients with IgG4-related CRS were recruited
from the Pathology Department of Beijing TongRen Hospital.
Diagnosis of IgG4-related CRS was made according to Inter-
national comprehensive diagnostic criteria (CDC) for IgG4-
RD, 2011 [18] and based on (1) Clinical examination showing
characteristic diffuse/localized swelling or masses in single or
multiple organs; (2) Hematological examination showing ele-
vated serum IgG4 concentrations (≥135 mg/dL); and (3) His-
topathologic examination showing (1) Marked lymphocyte
and plasmacyte infiltration and fibrosis. (2) Infiltration of
IgG4+ plasma cells; with ratio of IgG4+/IgG+ cells N40%
and N10 IgG4+ plasma cells/HPF.

Diagnosis was classified as “Definite” when criteria
(1) + (2) + (3) were demonstrable; “Probable” when criteria
(1) + (3) were demonstrable and “Possible” when criteria
(1) + (2) were demonstrable. In this respect, 7 patients were
classified as definite cases, 6 as probable cases and 7 as possi-
ble cases.

Ten patients each with confirmed diagnosis of GPA, RDD
and FRS, according to relevant internationally recognized
standards [11-13], were analyzed retrospectively for compari-
son with the IgG4-related CRS patients. All the FRS cases
belonged to fungus ball sinusitis; with Aspergillus being the
main fungus type.

Written informed consent was obtained from each partic-
ipant before the study began. The study was performed ac-
cording to the Declaration of Helsinki. The study protocol
was approved by the Ethics Committee of Beijing Institute
of Otolaryngology (date: 2014-1-10, approval number:
2014-0110).

2.1. Serological test

Blood was drawn from all patients and assessed for serum
levels of IgG, IgG4, IgE, IgA, IgM, erythrocyte sedimentation
rate (ESR), rheumatoid factor (RF), C-reactive protein (CRP),
complement C3 and complement C4.
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