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Abstract
Background: Antineutrophil cytoplasmic antibody (ANCA)‐associated vasculitis 
(AAV) and immunoglobulin G4‐related disease (IgG4‐RD) have some common fea-
tures. The co‐occurrence/concurrence of AAV and IgG4‐RD was recently published 
by the collaborative European Vasculitis Study Group. First, we aimed to investigate 
ANCA positivity of our IgG4‐RD cohort. Second, a literature review of co‐occur-
rence/concurrence of AAV and IgG4‐RD was done.
Methods: Data of 62 patients with IgG4‐RD in Hacettepe Vasculitis Center Database 
were used. Patient dataset was designed to include demographic data, clinical char-
acteristics, imaging and IgG4‐RD, AAV and ANCA test results. At the next step, we 
performed a systematic literature review in PUBMED database covering the time 
period from 1976 until April 2018. Relevant publications were searched using these 
MeSH terms ‘‘IgG4‐related disease and Anti‐Neutrophil Cytoplasmic Antibody‐
Associated Vasculitis’’, “IgG4‐related disease and Eosinophilic Granulomatosis with 
Polyangiitis”, “IgG4‐related disease and Microscopic Polyangiitis” and “IgG4‐related 
disease and Granulomatosis with Polyangiitis”.
Results: Three (10.3%) of 29 patients had low titer ANCA positivity. These three 
patients didn't have any findings of vasculitis and no granuloma was seen in biopsy. 
In the literature review, we found 17 cases had features of both IgG4‐RD and AAV. 
These cases were re‐evaluated according to the Comprehensive Diagnostic Criteria 
for IgG4‐RD. ANCA were positive in 15 of 17 patients (88%).
Conclusion: None of our IgG4‐RD patients overlapped with AAV. Only two patients 
in the literature review seemed to be fully compatible with both diseases. Even 
though AAV and IgG4‐RD share similar clinical features, we think this might be a 
co‐occurrence instead of a histopathological link.
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1  | INTRODUC TION

Immunoglobulin G4‐related disease (IgG4‐RD) is an emerging fi-
broinflammatory condition characterized with both single and 
multiple organ involvements.1 Pancreatitis, retroperitoneal fibrosis 
and salivary gland involvement are the most frequent features of 
IgG4‐RD.

Antineutrophil cytoplasmic antibodies (ANCA)‐associated vas-
culitides (AAV) include granulomatosis with polyangiitis (GPA), eo-
sinophilic granulomatosis with polyangiitis (EGPA) and microscopic 
polyangiitis (MPA). They are mainly characterized by manifestations 
related to necrotizing small‐vessel vasculitis and some of them may 
be related to granulomatous inflammation, particularly in GPA and 
EGPA.2,3

Pseudotumor orbita, pachymeningitis, periaortitis may be seen 
in both AAV and IgG4‐RD. Due to these similar clinical features 
sometimes it may be difficult to differentiate these two diseases. 
The co‐occurrence/ concurrence of AAV and IgG4‐RD was recently 
published by the collaborative European Vasculitis Study Group.4

In this study, we evaluated the patients with an IgG4‐RD diagno-
sis. Therefore, we aimed to report ANCA positivity rate in our IgG4‐
RD cohort. In addition, we made a comprehensive literature review 
about the possible relationship between these two clinical entities.

2  | METHODS

2.1 | Patient selection

The institutional ethics committee of Hacettepe University ap-
proved the study. There were 62 IgG4‐RD patients registered at 
Hacettepe Vasculitis Center. In 2017 we published the data of 52 
patients followed up in our center.1 A standardized dataset including 
demographic data, clinical characteristics, imaging and laboratory 
findings of IgG4‐RD was filled for each patient. ANCA tests were 
performed by immunofluorescence assay (IFA). Enzyme‐linked im-
munosorbent assay (ELISA) method was also used for determination 
of target antigens of ANCAs as proteinase‐3 (PR3) or myeloperoxi-
dase (MPO). Concentrations of the IFA assay were used to indicate 
antibody titer.

Patients were diagnosed with IgG4‐RD according to 
‘Comprehensive diagnostic criteria for IgG4‐related disease’. In 
2011, Umehara et al published the article about the criteria with 3 
features: (1) clinical/radiological examination showing characteristic 
diffuse or localized swelling or masses in single or multiple organs; 
(2) serum IgG4 concentration >135 mg/dL; (3) histopathological 
examination showing (i) marked lymphocyte and plasmocyte infil-
tration and fibrosis, and (ii) infiltration of IgG4+ plasma cells with 
ratio of IgG4+/IgG+ plasma cells greater than 40% and a total of ≥10 
IgG4+ plasma cells per high‐power field.5 All 3 criteria (1 + 2 + 3) are 
needed for definite diagnosis of IgG4‐RD.

Second, in 2012, Deshpande et al published the article 
‘Consensus statement on the pathology of IgG4‐related disease’. In 
the article, three major histopathological features were underlined 

as associated with IgG4‐RD: (1) dense lymphoplasmacytic infiltrate; 
(2) fibrosis, arranged at least focally in a storyform pattern; (3) oblit-
erative phlebitis.6

Recently, Danlos et al hypothesized that there may be an 
overlap between AAV and IgG4‐RD.4 We performed a systematic 
literature review in PUBMED database covering the time period 
from 1976 until April 2018 (Table 1). Relevant publications were 
searched using these MeSH terms: ‘‘IgG4‐related disease and 
Anti‐Neutrophil Cytoplasmic Antibody‐Associated Vasculitis’’, 
“IgG4‐related disease and Eosinophilic Granulomatosis with 
Polyangiitis”, “IgG4‐related disease and Microscopic Polyangiitis” 
and “IgG4‐related disease and Granulomatosis with Polyangiitis”. 
Results were restricted to studies in humans and articles written 
in English language. The articles were excluded if the information 
was given in a form of general information and the cases which 
were not reviewed in detail. We found 17 cases that had both fea-
tures of IgG4‐RD and AAV.

2.2 | Statistical analysis

Statistical analysis was performed with SPSS 22.0 (IBM, Armonk, 
NY, USA). Descriptive statistics included mean (standard deviation, 
SD) and proportion.

3  | RESULTS

Twenty‐nine patients (46.7%) in our cohort had positive ANCA 
results. Twenty of 29 (68.9%) patients were female. Mean age of 
the patients was (SD) 49.2 (14.6). Fifteen (51.7%), 10 (34.5%) and 4 
(13.8%) patients were considered as being probable, possible and 
definite IgG4‐RD patients, respectively. Three of 29 patients (10.3%) 
had ANCA positivity. Types and titers of ANCA tests were; MPO‐
ANCA 1/100, MPO‐ANCA 1/32 and PR3 ANCA 1/100, respectively. 
None of these patients had granuloma formation in their biopsies 
and clinical features related with AAV. The 3 patients were consid-
ered as definite, probable and possible regarding the Ig G4‐ RD cri-
teria. Two of three patients were male (66.6%). None of the patients 
with negative ANCA test had a clinical feature suggesting AAV.

Cases reviewed from literature were re‐evaluated according 
to the 'Comprehensive Diagnostic Criteria for IgG4‐RD (Table 1). 
Diagnosis of IgG4‐RD were definite in 10 cases, probable in two 
cases and possible in five cases. ANCA were positive in 15 of 17 
patients (88%). ANCA were directed against PR3‐ANCA in six pa-
tients and MPO‐ANCA in five patients. Another four cases had both 
MPO‐ANCA and PR3‐ANCA positivity. All PR3‐ANCA positive cases 
have high titers of antibodies, whereas only 1 MPO‐ANCA positive 
case had high titers of ANCA antibodies.

Seven cases (41.1%) were compatible with IgG4‐RD, especially 
with regard to biopsy (or with clearly definitive clinical findings). The 
cases had either negative ANCA or positive ANCA with low‐titers 
and they showed no findings supportive for vasculitis (Case num-
bers: 1, 2, 7, 11, 12, 13 and 17).
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Only one case (5,8%) among cases that had negative ANCA or 
positive ANCA with low‐titers demonstrated findings compatible 
with IgG4‐RD together with vasculitis‐supportive clinical and histo-
pathological findings (Case numbers: 9).

There were compatible biopsy findings with both AAV (gran-
uloma) and IgG4‐RD in 5 patients (29.4%) who had high titers of 
ANCA. These cases had no clinical findings for vasculitis (Case num-
bers: 4, 5, 8, 10 and 14).

Two cases (11.7%) showed high titers of ANCA and they also ex-
hibited biopsy findings compatible with both AAV (granuloma) and 
IgG4‐RD. Further, these cases manifested clinically supportive find-
ings for vasculitis (Case numbers: 6 and 16).

4  | DISCUSSION

In our evaluation of the literature, only 2 (11.7%) cases which were 
reported to be IgG4‐RD and AAV overlap, met the criteria for both 
diseases.

When our IgG4‐RD database was reviewed, none of the patients 
had features of AAV, and ANCA positivity was detected only in three 
patients (10.3%; ANCA test was performed in 29 patients).

The presence of arteritis does not exclude the diagnosis of IgG4‐
RD and systemic vasculitis might also be regarded as a secondary 
vasculitis associated with IgG4‐RD.6,7 It was seen that only 3 (17.6%) 
of 17 cases had findings for vasculitis in our literature review.

On histological examination, AAV, especially GPA, can mimic 
IgG4‐RD. AAV histological examination can reveal findings sug-
gestive of vasculitis and/or granulomatous inflammation, and also 
some fibrosis and/or lymphoplasmacytic infiltration.8 In our eval-
uation of the literature, 5 (5/17) cases were diagnosed as IgG4‐
RD, despite the presence of granulomatous infiltrates. However, 
the 'consensus statement on the pathology of IgG4‐RD' formed 
the opinion that presence of granulomas excludes the diagnosis 
of IgG4‐RD.6 From this point of view, although they fulfilled the 
criteria for IgG4‐RD, we believe that these cases had concomi-
tant AAV. While granuloma formation seen in biopsy means the 
exclusion of IgG4‐RD, the presence of other features for IgG4‐RD 
(especially lymphoplasmacytic infiltration) could be a source of 
confusion for AAV diagnosis. After all, the authors who declare 
the overlap of these two disease stated that: “… histologic patterns 
did not overlap in the same tissue samples”.4 It should be kept in 
mind that the criterion used for AAV diagnosis is a classification 
criterion. It should also be noted that the International Chapel Hill 
Consensus Conference (CHCC) is a nomenclature system (nosol-
ogy) for AAVs. As they have stated, these criteria should not be 
used as diagnostic criteria.

Biopsy is important for the diagnosis of these diseases. However, 
in some cases biopsy does not include eligible diagnostic informa-
tion or biopsy cannot be performed due to patients’ preferences or 
localization of an involved tissue (such as aortitis). Therefore, clini-
cal features and supportive imaging or laboratory findings can lead 
to diagnosis in some cases for AAV or IgG4‐RD. However, these 

diagnoses often are called as possible or probable, especially in 
IgG4‐RD. It is appropriate to assess patients with a definite diagno-
sis when we are talking about overlap as a new entity. The patients 
with definite diagnosis should be evaluated to define the limits of 
this new concept, because possible or probable diagnoses can be 
confusing. Further, ANCA positivity or high levels of IgG4 may be 
caused by a lot of conditions, not only AAV and IgG4‐RD.

Compared with the other IgG subclasses, IgG4 has a negligible 
ability to activate the classic complement pathway, and its binding 
capacity to Fcγ receptors is lower than IgG1.9 IgG4 antibodies are 
thought to be blocking antibodies neutralizing antigens.9 ANCA an-
tibodies, generally IgG1 subclass, are able to activate neutrophils 
and play a main role in pathophysiological mechanisms of AAV. 
Furthermore, the IgG4 subclass of ANCA can play a role in AAV.10 
On the other hand, high serum level of IgG4 in some patients can 
be explained by the predominance of IgG4 subclasses of ANCA in 
patients with granulomatosis with GPA.11 Moreover, reproducibility 
for antibody serology varies between laboratories. These technical 
properties may be a reason for an incorrect diagnosis. Particularly, 
it should be considered in patients who have insufficient clinical 
features.

Bravais et al supposed that the IgG4 production found in IgG4‐
RD might promote the development of AAV in some specific pa-
tients.12 Activation of T‐regulator (T‐Reg) and T‐helper 2 (TH2) 
responses are responsible for elevated IgG4 levels in IgG4‐RD. 
Vaglio et al hypothesized that predominant TH2 responses in pa-
tients diagnosed as eosinophilic granulomatosis with polyangiitis 
may enhance the production of IgG4 antibodies,9 and their study 
demonstrated this. In their study, they found highly elevated serum 
IgG4 levels in EGPA patients with active disease. However, in situ 
analysis of IgG4 immune responses in tissue biopsies taken from 
active EGPA patients showed that there was marked IgG4+ plasma 
cell infiltration in a few cases. These finding suggest that IgG4 re-
sponses occur as a systemic perturbation rather than localized re-
action, in EGPA.9

Chang et al wrote two articles including 26 patients with GPA 
and 43 cases with IgG4‐RD, respectively. In their initial study 
based on 26 GPA cases, they reported increased IgG4+ cells (in-
crease in IgG4+ cells was defined as greater than 30 per high‐
power field [HPF]) in biopsy of eight cases and all of them were 
taken from head and/or neck including sinonasal and orbital re-
gions.10,13 In their last study, biopsy of 8/43 (18.6%) patients with 
GPA showed increased IgG4+ plasma cells.13 These patients were 
the same as the previous study; all of the biopsies were obtained 
from head and/or neck area met the criteria for increased IgG4+ 
cells (>30 per HPF and >40% in IgG4+/IgG+ cells). All eight cases 
with increased IgG4+ cells had ANCA positivity. They concluded 
that the morphologic and clinical manifestations of GPA and IgG4‐
RD may overlap; it could be a significant diagnostic pitfall in the 
differential diagnosis of these entities.13 Other histologic features 
such as granulomas and necrotizing vasculitis should be consid-
ered before making a diagnosis of IgG4‐RD, especially in the pres-
ence of ANCA positivity.13
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According to the literature and our data, we realized it is not easy 
to imply with the existing findings that these two diseases overlap. 
As we clarified above, we always observed that evidence is mostly 
incomplete in terms of diagnosis for both diseases in the available 
literature. Based upon our explanation on physiopathology, we be-
lieve there is a synergy in the laboratory rather than an overlap.
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