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Summary
Granulomatosis with polyangiitis (Gpa) was diagnosed 
in a patient with a 16-month history of IgG4-
related lung disease that spontaneously became 
asymptomatic. Cytoplasmic antineutrophil cytoplasmic 
antibody (aNCa) was positive at the time of diagnosis 
of IgG4-related disease (IgG4-rD), but there was 
no vasculitis or kidney disease. sixteen months later 
he developed rapidly progressive glomerulonephritis 
that responded to cyclophosphamide treatment. 
While undergoing treatment for Gpa, he was found 
to have a lung mass identified as small cell lung 
cancer. this mass was present at the time of the IgG4-
rD diagnosis. Gpa can be confused with IgG4-rD 
histologically and they rarely coexist. aNCa antibodies 
are primarily IgG4 subclass. IgG4-rD has been 
associated with cancer and may improve prognosis. 
We speculate that this patient may have had small 
cell lung cancer that incited an IgG4 predominant 
immune response with coexistent aNCa antibodies 
that eventually resulted in Gpa. Immunosuppressive 
treatment of Gpa likely accelerated the progression of 
the lung cancer.

BaCkground 
It is important to recognise the difficulty of 
distinguishing IgG4-related disease (IgG4-RD) in 
the lung from granulomatosis with polyangiitis 
(GPA). The pathophysiology of IgG4-RD is not 
known and may be paraneoplastic or develop as 
an immune response against cancer in some indi-
viduals. Cancer surveillance should be considered 
after IgG4-RD diagnosis.

CaSe preSenTaTion
A 64-year-old man with a history of IgG4 lung 
disease presented to rheumatology clinic for 
routine follow-up with 3 weeks of progres-
sive productive cough, haemoptysis, myalgias, 
arthralgias and weakness, with fever and chills 
for 2–3 days. He was admitted for further eval-
uation. A diagnosis of IgG4 lung disease had 
been made at an outside facility 16 months 
prior to admission. Initial presentation at that 
time was haemoptysis and CT of the chest was 
notable for multiple lung masses with increased 
metabolic activity on positron emission tomog-
raphy CT. He underwent two non-diagnostic 
CT-guided core biopsies of the lung masses in 

the left lower lobe followed by video-assisted 
thoracic surgery to obtain a 4 cm wedge biopsy of 
the right lower lobe. The pathological specimen 
was evaluated at a centre known internationally 
for expertise in IgG4-RD and according to the 
report demonstrated ‘a plasma-cell rich nodular 
fibroinflammatory lesion with endothelialitis 
and marked increase in IgG4 +cells (>30/high 
power field [HPF]), heavy chronic inflammatory 
infiltrates and marked fibrosis. The inflamma-
tory cells were mainly comprised of plasma cells 
mixed with some lymphocytes and there was also 
prominent vascular involvement characterized by 
intimal inflammation without necrosis. Fibrotic 
areas showed active, whorled fibroblastic prolifer-
ation as well as collagen deposition. The visceral 
pleura wasdiffusely thickened due to organizing 
fibrinous exudate, granulation tissue and some 
collagen fibrosis. The underlying lung tissue 
showed patchy foci of organizing pneumonia and 
nonspecific inflammatory infiltrates. No granu-
lomas. No evidence for malignancy. Constellation 
of the above histopathological findings is most 
suggestive of IgG4-related lung disease. Indeed, 
the IgG4 immunostain supported this impression 
in that there were numerous IgG4-positive plasma 
cells among the IgG-positive cells with increased 
IgG4/IgG ratio greater than 10% as well as with 
absolute number greater than 30/HPF in hot 
spots (Mayo score 3) (figure 1). These findings 
were consistent with IgG4 related lung disease 
based on comprehensive diagnostic criteria 
for IgG4-RD with the exception of the IgG4/
IgG ratio of >10% since these criteria require a 
ratio >40%.1 Laboratory studies were remarkable 
for elevated IgG4 >135 mg/dL, positive ANCA 
and anti-proteinase 3 (PR3). On referral to our 
facility 13 months prior to this admission, repeat 
laboratory studies found a positive c-ANCA 
1:160 with a positive confirmatory PR3 antibody 
of 15 (positive >9). Haemoptysis resolved spon-
taneously without specific treatment. There was 
partial resolution of the lung masses by serial CT 
scans (figure 2). There was no other organ system 
involvement at that time. IgG4 remained elevated 
at 153 mg/dL.

On admission, his temperature was 38.1°C, 
pulse was 105 beats/min, respiratory rate was 
20/min, blood pressure was 100/70 mm Hg and 
oxygen saturation was 90% on room air. He was 
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in moderate respiratory distress. His right eye was mildly 
injected. The pharynx was clear. There was diffuse tender 
cervical lymphadenopathy. No jugular venous distension or 
bruit was noted. He had a grade II/VI systolic murmur at 
right upper sternum. Lung exam revealed diffuse crackles and 
decreased breath sounds at both bases. The abdominal exam 
was normal. There was 1+ oedema in the lower extremities.

inveSTigaTionS
Admission laboratory results are shown in table 1. Chest CT 
showed marked interval increase in diffuse opacities in the lungs, 
some coalesced into mildly irregular marginated nodules and 
masses (figure 1).

He underwent renal biopsy and bronchoalveolar lavage, 
which revealed copious blood in the right main stem bronchus 
and right middle lobe. Following bronchoscopy he required 
100% high-flow oxygen and intubation for hypoxic respira-
tory failure. Renal biopsy was read as diffuse acute necrotising/
crescentic glomerulonephritis, pauci-immune type.

TreaTmenT
Broad-spectrum antibiotics were begun for presumed infection. He 
was treated with intravenous methylprednisone 1 g/day for 3 days, 

pulse intravenous monthly cyclophosphamide and seven cycles of 
plasmapheresis. He subsequently required haemodialysis. After 2 
weeks he was extubated and made a slow recovery. After 1 month, 

Figure 1 Pathology from initial right lower lobe lung wedge resection 
in 2011 (A–G) and from left upper lobe biopsy in 2012 (H–M): (A) 
storiform fibrosis and lymphocytoplasmic inflammation, (B) high-
power view of plasma cells and fibrosis, (C) IgG immunostain, (D) 
IgG4 immunostain, (E) leucocytoclastic vasculitis, (F) lymphocytic 
endothelialitis, (G) obliterative phlebitis, (H) small cell carcinoma 
low-power view, (I) small cell carcinoma high-power view, (J) small 
cell carcinoma oil-immersion view with mitotic figures, (K) small cell 
carcinoma - chromogranin immunohistochemical stain, (L) small cell 
carcinoma - pankeratin immunohistochemical stain and (M) small cell 
carcinoma - synaptophysin immunohistochemical stain.

Figure 2 Sequential chest CT scans from the time of: (A) initial IgG4-
related diagnosis, (B and C) showing partial resolution of lower lobe 
masses and left upper lobe mass without treatment, (D) diffuse alveolar 
haemorrhage and enlargement of the left upper lobe mass at the time 
of diagnosis of GPA and (E) resolution of all, but the left upper lobe 
mass after treatment for GPA. GPA, granulomatosis with polyangiitis.

Table 1 The patient’s laboratory findings on admission 

Laboratory study result

WBC 10.9x109/L 

Haemoglobin 97 g/L

Haematocrit 29.7%

Platelets 348 x109/L

AST 30 U/L

ALT 32 U/L

BUN 43 mg/dL

Creatinine 3.7 mg/dL

C-reactive protein 150.00 mg/dL (normal range 0–3.0 mg/L)

Sedimentation rate >120 mm/hour

IgG4 289 mg/dL

c-ANCA 1:640 (confirmatory PR3  not done)

Urinalysis: Protein 200 mg/dL

RBC: 148/hpf

WBC: 85/hpf

Negative nitrates

ALT, aspartate aminotransferase; AST, alanine aminotransferase; BUN, blood urea nitrogen; 
c-ANCA, cytoplasmic-antineutrophil cytoplasmic antibody; PR3, proteinase 3; RBC, red 
blood cell; WBC, white blood cell. 
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he was discharged home with oxygen. One month later, he was 
significantly improved, his creatinine was 3.6 mg/dL and he no 
longer required dialysis.

ouTCome and FoLLow-up
Two months later, because of the continued dyspnoea on 
exertion repeat chest CT was done and revealed a left upper 
lobe mass that was increased in size compared with 2 months 
earlier. This mass was located in the same area as one of the 
initial masses identified at the time of IgG4-RD, but had never 
been biopsied. Subsequent biopsy revealed small cell carcinoma. 
The patient underwent one cycle of chemotherapy, but declined 
further treatment. He received 6 monthly cyclophosphamide 
infusions for GPA then transitioned to maintenance azathio-
prine. Six months later he remained on 2 L/min of home oxygen, 
but did not require dialysis. He succumbed to the small cell lung 
cancer 1 year after this admission.

diSCuSSion
Granulomatosis with polyangiitis (GPA, previously known as 
Wegener’s granulomatosis) is one of the ANCA-associated vascu-
litides (AAV), which involves the upper and lower respiratory 
tract and kidneys.2 It is a multisystem disorder characterised 
by necrotising granulomatous inflammation and pauci-immune 
vasculitis. Nasal discharge, sinusitis and epistaxis are common. 
Lungs are involved in 90% of patients.3 Arthralgias, cutaneous 
vasculitis and mononeuritis or polyneuritis can develop. More 
than 70% of patients have renal involvement with necro-
tising glomerulonephritis.4 There is a strong association with 
antibodies to PR3, a constituent of neutrophilic azurophilic gran-
ules. Antibodies to c-ANCA, which targets PR3, has good speci-
ficity for the diagnosis of GPA, although the sensitivity is not as 
good.4 The presence of such antibodies is a strong indicator for a 
diagnosis of GPA, but should not substitute for tissue diagnosis.5 
The differential diagnosis includes microscopic polyangiitis and 
Churg-Strauss vasculitis. The use of aggressive immunotherapy 
in this disease is critical as survival in patients with untreated 
GPA is very poor with up to 90% of patients dying within 2 years 
from pulmonary or renal failure. Malignancies have been asso-
ciated with AAV, but they are thought to be related to cytotoxic 
immunosuppressive therapy and generally occur years after the 
diagnosis of AAV.6

Our patient carried a diagnosis of IgG4 related lung disease 
that was established by open lung biopsy 16 months before his 
current presentation. Although the pathological diagnosis was 
established by a reputable laboratory, it is possible that the find-
ings were misinterpreted and that the overlapping characteristics 
between GPA and IgG4-RD led to an inaccurate diagnosis. The 
prevalence of IgG4 +cells in GPA tissues may be increased. In a 
recent study done at the Mayo Clinic, of 26 patients confirmed 
as GPA by a thorough clinical and pathological assessment, eight 
patients revealed increased IgG4 +cells (>30/HPF and >40% in 
IgG4+/IgG +ratio).7 Interestingly, ANCA autoantibodies have a 
predominance of IgG1 and IgG4 subclasses suggesting they may 
be related to a hypersensitivity reaction.8

IgG4-RD is an immune-mediated lymphoproliferative disorder 
characterised by lymphoplasmacytic infiltrates containing 
IgG4 + plasma cells in the affected organs and hyper IgG4 glob-
ulinemia.9 Two major presentations of this condition are type 1 
autoimmune pancreatitis (IgG4-related pancreatitis) and sialad-
enitis, however, involvement of other organs has been reported. 
Several patterns of lung involvement have been described.10–12Pa-
tients often present with subacute development of a mass in the 

affected organ or diffuse enlargement of an organ. Multiple 
organs are affected in 60% to 90% of patients with IgG4-RD. 
Cases of cholangitis, dacroadenitis, retroperitoneal fibrosis, 
mediastinal fibrosis, tubulointerstitial nephritis, interstitial pneu-
monitis hepatitis, thyroiditis, prostatitis and gastritis have been 
reported as well.13 This disease generally responds well to immu-
nosuppression, but can resolve spontaneously.

Our patient had IgG4 lung disease characterised by diffuse 
pulmonary nodules and haemoptysis. IgG4 related pulmo-
nary disease may be asymptomatic or present with cough, 
haemoptysis, dyspnoea, pleurisy or chest pain. As Della-Torre 
et al14 reported previously in a review of six patients with biop-
sy-proven IgG4-RD and positive ANCA, AAV in patients with 
established IgG4-RD presented with systemic manifestations 
beyond the ear/nose/throat region. These observations suggest 
that patients with IgG4-RD and positive ANCA might be more 
at risk of developing a systemic form of AAV, raising the possi-
bility that ANCA in these patients might sustain an underlying 
vasculitic process rather than being primarily linked to IgG4-
RD. Indeed, both myeloperoxidase (MPO)- and PR3-ANCA of 
patients with AAV have been previously shown to induce respi-
ratory burst, calcium flux and degranulation of neutrophils, thus 
directly contributing to the pathophysiology of AAV. It is known 
that IgG4 ANCA elicit a more vigorous generation of reactive 
oxygen species in vitro compared with those elicited by IgG1 
ANCA.15 These authors speculate that the prominent IgG1 and 
IgG4 production that is characteristic of IgG4-RD might foster 
the development of AAV in some patients with an appropriate 
genetic background.14

The diagnosis of GPA in our patient was established on the 
basis of renal biopsy, pulmonary haemorrhage and high-titer 
PR3-ANCA antibodies. Although he carried a diagnosis of 
IgG4 related lung disease and previously had positive c-ANCA 
(and no clinical concern for AAV), he had been asymptomatic for 
14 months and sequential urinalyses showed no abnormality till 
the day of admission. The most common renal involvement in 
IgG4-RD is tubulointerstitial nephritis,16 however, mild mesan-
gioproliferative glomerulonephritis, membranous nephropathy 
and focal segmental endocapillary hypercellularity have also 
been reported.13 Given the usual poor prognosis of patients with 
GPA in the absence of treatment, it is likely that if GPA was 
present at the time of open lung biopsy, it was in early stages that 
progressed over time to be symptomatic.

This case is unique in that although both AAV and IgG4-RD 
disease have been associated with malignancy, this may be the 
only case of all three diseases occurring concurrently. We believe 
that our patient may have developed GPA on the background of 
IgG4-RD that may have developed as an immune response to an 
occult malignancy, which in retrospect was present on the orig-
inal chest CT. The pathophysiology of IgG4 disease is complex 
and is thought to be partly due to altered interaction between 
the innate and adaptive immune system characterised by T 
helper cell type 2-dominated cytokine production, increased 
IgG4 production and increased regulatory T cells.17 Likewise 
the pathogenesis of AAV is attributed to a triggering environ-
mental or infectious exposure followed by pro-inflammatory 
signals and triggering of the innate immune system and activa-
tion of the adaptive immune system in genetically susceptible 
people. However, this may trigger a break in immune tolerance 
and result in the development of autoimmunity and reduced 
regulatory T cells. The pathophysiological differences between 
these two diseases suggests that one may be an attempt to regu-
late the other. There may be a higher incidence of malignan-
cies in patients with IgG4-RD disease.18 One hypothesis about 
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the association of IgG4 disease and malignancy is that the IgG4 
response arises as a paraneoplastic response and is hypothesised 
to improve the prognosis in non-small cell lung cancer.8 Check-
point inhibitors now commonly used to treat malignant disease 
work by activating T cells specific for tumour antigens and by 
reducing regulatory T cell inhibition of the immune response, 
often resulting in autoimmune-type side effects.19 It is interesting 
to speculate that the presence of a persistent left upper lobe mass 
in our patient that improved with IgG4 disease, but worsened 
after immunosuppression, might reflect a native immunologic 
anti-tumour response followed by loss of immunologic surveil-
lance with immunosuppression due to chemotherapy.

Finally, it is possible that this was the coexistence of two rare 
autoimmune diseases in the same patient over a period of 2 years 
with a coincident, but unrelated malignancy.

Learning points

 ► The presence antineutrophil cytoplasmic antibody 
autoantibodies in concert with a pathological diagnosis 
of IgG4-related disease (IgG4-RD) should prompt close 
follow-up for symptoms and signs of granulomatosis with 
polyangiitis (GPA). In the rare patient with both IgG4-RD 
pulmonary disease and pulmonary GPA, screening for lung 
cancer would be a good practice.

 ► Even expert pathological evaluation can confuse IgG4-RD 
with GPA.

 ► A better understanding of the relationship and 
pathophysiology of malignancy, IgG4-associated diseases and 
GPA is needed.
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