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A B S T R A C T   

Granulomatous polyangiitis (GPA) is a multiple systemic necrotizing vasculitis. Diagnosis of pulmonary nodules in GPA is still challenging in clinical practice, 
however, other extrapulmonary manifestations, serology, and histopathology may help the diagnosis of GPA. This case series was of limed GPA with one of the largest 
pulmonary nodules which had a poor treatment response in contrast with previous literature.   

1. Introduction 

Granulomatous polyangiitis (GPA), previously called Wegener’s 
granulomatosis, is a multiple systemic necrotizing vasculitis first 
described by Friedrich Wegener in 1936 [1]. The median age at diag-
nosis of GPA is about 55 years old. It most commonly occurs in white 
patients (90%) without sexual difference [2]. Patients typically present 
with constitutional symptoms including fever, anorexia, malaise and 
weight loss [3]. Two interesting cases of GPA with large pulmonary 
nodules are described in this article. 

2. Case 1 

A 39-year old man was presented with painful sensation, redness and 
blurred vision of both eyes for 3 weeks. He also had multiple violaceous 
skin lesions on both arms and legs. His medical history was unremark-
able. He was a non-smoker, but he was social alcohol drinker. He did not 
have a history of tuberculosis contact. He recalled no family history of 
cancer, tuberculosis, nor autoimmune diseases. 

Physical examination revealed a temperature 38.1 �C, blood pressure 
126/85 mmHg, pulse rate 90/minute, respiratory rate 16/minute, and 
O2 saturation 98% on ambient air. Ophthalmic examination revealed 
bilateral swollen lids, chemosis, ciliary injection, compatible with 
bilateral diffuse scleritis. He did not have an oral ulcer, saddle-nose 
deformity, sinus tenderness, or hair loss. Multiple pulpable painless 

violaceous papules were found along his legs and arms. The neurolog-
ical, heart, lungs, abdomen, lymph nodes and musculoskeletal exami-
nations were unremarkable. 

The laboratory examination showed a hemoglobin of 10.3 g/dL, 
white blood cell count 11.9 � 103/μL (77% neutrophils, 11% lympho-
cytes), a platelet count 366 � 103/μL, CRP-QT 204.48, ESR 91 mm/hr, 
serum creatinine (Cr) 0.58 mg/dL, globulin 4.5 g/dL, albumin 3.6 g/dL, 
ALP 227 U/L (30–120), AST 39 U/L (0-32), ALT 25 U/L (0-25). Uri-
nalysis revealed 2þ protein, dysmorphic RBC of 10–20 cells/HPF. A 24- 
h urine total protein was 1333 mg/volume. Hepatitis B, hepatitis C, and 
anti-HIV antibodies were negative. Serum VDRL, TPHA, RT-PCR for 
herpes virus, and QuantiFERON-TB gold tests were also negative. The c- 
ANCA (indirect immunofluorescent assay, IFA) and anti-PR3 antibodies 
(western blotting) were positive. Anti-RF antibody was positive 26.4 IU/ 
L (0–20.0). Anti-MPO, ANA, anti-Ro and anti-La antibodies were 
negative. 

Initially, infectious scleritis was suspected. An orbits CT showed left 
eye proptosis with bilateral scleritis, enlargement of bilateral lacrimal 
glands with mildly retrobulbar fat stranding and sinusitis at bilateral 
sphenoid and ethmoid sinuses. Nasal endoscopy revealed suppurative 
discharge in sphenoid and ethmoid recesses and nasal crust without 
mass. A pus culture was negative. 

Chest radiography showed multiple pulmonary nodules in both 
lungs. A chest CT showed multiple lung masses with peripheral en-
hancements and perilesional ground glass opacities, the largest mass 
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was 10.1 � 5.6 � 6.0 cm. Sub-centimeter mediastinal lymphadenopathy 
was noted (Fig. 1a). An abdominal CT showed 10.5-cm heterogenous 
enhancements of the spleen without space-occupying lesion. Liver and 
portal veins were unremarkable. Neither adenopathy nor ascites were 
seen. 

Bilateral conjunctival debridement and administration of topical and 
systemic ceftazidime and vancomycin were done. The scleritis, however, 
did not improve, and no organisms were found, conjunctival recess 
resection was performed. Conjunctival tissues revealed focal multinu-
cleated giant cells with necrotizing vasculitis. AFB stains were negative. 
The IgG4 to IgG ratio was 0.29:1. Tissues from violaceous skin lesions 
were compatible with leukocytoclastic vasculitis. 

The CT-guided lung mass biopsies for cultures, PCR for Xpert MTB/ 
RIF assay, PCR for 18s rRNA were negative. The lung tissues showed 
geographic necrosis with few multinucleated giant cells, special staining 
for AFB, GMS, PAS, and cultures were negative. 

The overall findings were compatible with GPA by ACR/EULAR 
2017 provisional classification criteria. Prednisolone 1 mg/kg/day and 
intravenous cyclophosphamide 800 mg were started. The scleritis and 
lung mass were improved. Bronchoscopy was done 6 days later, 
hypervascularization and inflammation were seen along the bronchus 
(Fig. 2a). A transbronchial biopsy was done at the lateral segment of 
right middle lobe, and showed organizing pneumonia foci, a few 
necrotic tissues, no chronic granulomatous inflammation, no neoplasm, 
no vasculitis lesions, special staining for AFB, GMS, PAS, and cultures 
were negative. The final diagnosis was GPA with diffuse scleral, sino-
pulmonary, splenic, and mild renal involvements. 

After the 3rd dose of cyclophosphamide, the bilateral scleritis dete-
riorated, the right lung mass was enlarged, and the patient also had a 
new onset of bilateral sensorineural hearing loss. ESR was raised from 29 
to 58 mm/hr. Bronchoscopy revealed progression of bronchial inflam-
mation, and a transbronchial biopsy showed necrotic tissue with 
neutrophil infiltration. The bronchoalveolar lavage for mycobacterial, 
fungal cultures, and PCR for herpes were negative. Intravenous ritux-
imab 375 mg/m2 was given due to clinical deterioration. During treat-
ment, he developed severe secondary infection, clinical deterioration, 
and then expired. 

3. Case 2 

A 58-year-old woman presented with progressive painless visual loss 
in both eyes for 1 month. She had low grade fever, non-productive 
cough, and weight loss for 6 months. 

Her medical history was notable for right Bell’s palsy and bilateral 
hearing loss 1 year ago and was improved after a short course of oral 
corticosteroid. She denied any history of tuberculosis contact. She 
acknowledged no family history of cancer, tuberculosis, nor 

autoimmune diseases. 
Physical examination revealed body temperature 37.7 �C, blood 

pressure 133/80 mmHg, pulse rate 96/minute, and respiratory rate 18/ 
minute. Ophthalmic examination revealed peripheral ulcerative kera-
titis, necrotizing scleritis, impending corneal perforation on both eyes, 
right visual acuity (VA) 3/60, left VA 6/24, normal intraocular pressure 
(IOP). The examination of ear-nose-throat (ENT), cardiovascular system, 
lung, abdomen, extremities, lymph nodes, skin and neurological system 
were unremarkable. 

The laboratory examination showed hemoglobin 12.2 g/dL, white 
blood cell count 12,930 cell/mm3 (74.6% neutrophils, 18% lympho-
cytes, 5.7% monocytes, 0.9% eosinophils), platelet count 927,000/mm3, 
Cr 1.0 mg/dL, BUN 15.2 mg/dL, globulin 3.7 g/dL, albumin 3.8 g/dL, 
and no hepatitis. Urinalysis revealed trace protein, WBC 0-1 cell/HPF, 
and RBC 0-1 cell/HPF. Serum VDRL, TPHA, hepatitis B, hepatitis C, and 
anti-HIV antibodies were negative. Anti-RF antibody was 124.60 IU/ml 
(0–20 IU/ml) but Anti-CCP antibody was <7 U/mL. ANA was positive 
for nucleolar pattern with titer 1:320. The c-ANCA (IFA) and anti-PR3 
antibody (western blotting) were positive. 

The chest radiograph revealed multiple mass-like lesions. A chest CT 
showed two heterogenous enhancing masses, one 3.6 cm in size located 
at the lateral segment of the right middle lobe and the other was 4.4 cm 
in size located at the superior segment of the right lower lobe. A CT- 

Fig. 1a. Chest CT showed the largest pulmonary mass at lateral segment of 
right middle lobe. 

Fig. 1b. Areas of multinucleated giant cells (yellow arrow), central necrosis 
(blue outlined area with arrow), and palisaded histiocytes (red arrow). (For 
interpretation of the reference to colour in this figure legend, the reader is 
referred to web version of this article.) 

Fig. 2. a: Hypervascularization and inflammation of carina.  
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guided lung mass biopsy was done at right lower lobe lesion. The 
pathological findings were one focus of necrotizing vasculitis. The AFB 
stain, gram stain, GMS stain, PAS stain, and cultures were all negative. 

One-gram methylprednisolone was given for 3 days as initial ther-
apy, followed by monthly intravenous 800-mg cyclophosphamide and 
prednisolone for 6 months. During treatment, the ophthalmic and pul-
monary lesions were improved. After 6 months of therapy, she devel-
oped new mass-like lesions at right lower lungs without ophthalmic 
lesion. Bronchoscopy was done and revealed an ulcerative lesion along 
the carina through the right main bronchus. All microbiological testing 
was negative. 

A right lower lobe wedge resection was performed due to isolated 
pulmonary lesions, and showed epithelioid histiocyte aggregation with 
central necrosis, eosinophils and multinucleated giant cells, lympho-
plasmacytic infiltration in the vascular wall, compatible with granulo-
matous inflammation with destructive leukocytic angiitis. Special 
strains for AFB, GMS and PAS revealed no microorganisms (Fig. 1b). The 
final diagnosis was GPA with diffuse necrotizing scleritis, central 
airway, and lungs involvements by ACR/EULAR 2017 provisional clas-
sification criteria. Azathioprine and oral prednisolone were given for 
maintenance of remission. She was in remission state. 

4. Discussion 

Lung nodules are a common lower respiratory tract manifestation of 
GPA, they are usually multiple bilateral and generally tend to spare the 
apices. The size is typically 2–4 cm in diameter but can be as large as 10 
cm4. Approximately, 25% of nodules larger than 2 cm have thick or thin 
wall cavitation, mimicking lung abscesses, metastases or septic infarcts 
[4,5,6]. A rapid incremental of gas-fluid levels is suggested super-
imposed on the infection. Hemorrhage secondary to small-vessel 
vasculitis may occur around the nodules and manifests as ground glass 
opacity on chest HRCT (halo sign) [7] which can mimic bronchio-
loalveolar carcinoma, hypervascular metastases or angioinvasive 
infection such as Asperillus fumigatus. Diffuse alveolar hemorrhage 
(DAH) due to capillaritis is a life-threatening manifestation seen with an 
estimated incidence of 7–45% [8]. A few necrotizing granulomas may be 
present, with angiocentric inflammatory changes. The inflammatory 
cells including neutrophils, lymphocytes, multinucleated giant cells and 
rarely eosinophils, are abundant in eosinophilic granulomatous poly-
angiitis (EGPA) [9]. Small areas of organizing pneumonia are often seen 
in association with small suppurative granulomas, foci of bland necrosis, 
multinucleated giant cells, and microabscesses [10]. The presence of 
vasculitis in an area of uninvolved lung tissue and necrosis of the 
vascular media are the findings that favors GPA over granulomatous 
infections [11]. 

This present case series was of two cases of large pulmonary nodules 
in GPA, one of them had cavitation, and was approximately 10.1 cm. In 
diameter, which was one of the largest reported pulmonary nodules in 
GPA, and was initially suspected as lung metastases, or lung abscesses, 
which are more common in clinical practice. Both cases presented with 
ocular involvement which is seen in 15% at presentation. The scleritis is 
found in 40% of ocular involvements, it often presented with sudden 
onset of bilateral diffuse anterior scleral inflammation with moderate- 
to-severe pain, peripheral ulcerative keratitis and corneal ulcer are 
more commonly observed in GPA, other ocular involvements are orbital 
pseudotumor, nasolacrimal duct obstruction, conjunctivitis, keratitis, 
episcleritis, and uveitis [12–14]. All of cases had hearing impairment. 
Nasal crusting is the most common manifestation (>90%) [2], while 
chronic rhinosinusitis, nasal septal perforation, saddle-nose deformity, 
and serous otitis can also be found in GPA [15]. 

All of cases had central airway involvement, which usually occurs 
with ENT involvement. More than one-half of the GPA had broncho-
scopic lesions, which includes bronchial stenosis (32%), inflammatory 
lesions without stenosis (24%), and isolated hemorrhage (24%), ulcer-
ation or pseudotumor (17%), and isolated purulent secretion (3%) [16]. 

The central airway lesions usually have good response to a combination 
of immunosuppressive therapy. The airway dilation (with or without 
stenting) is required only in case of airway stenosis [16]. More than 
one-half of the GPA had cutaneous manifestation. The leukocytoclastic 
angiitis, which is purpura involving the lower legs that may be accom-
panied by focal necrosis and ulceration, is the most common manifes-
tation. Urticaria, livedo reticularis, erythema nodosum, pyoderma 
gangrenosum, and sweet syndrome may also be found [17]. The splenic 
infraction, resulted from occlusion of the distal parenchymal splenic 
arteries, is a rare manifestation [18], which may appear on CT scan as a 
hypodense lesion. The possible complications were bleeding, splenic 
rupture, and abscess [18]. 

Renal manifestation is common in GPA, which ranges from asymp-
tomatic microscopic hematuria to rapidly progressive glomerulone-
phritis. Absence of renal manifestation within first two years of onset is 
present in 15–23% [19]. The classic triad of GPA, which is upper res-
piratory tract, lung and renal involvement, is present in only 13% [20]. 

Approximately 90% of GPA, 70% of microscopic polyangiitis (MPA) 
and 50% of EGPA have a positive ANCA [2]. The major of patients with 
GPA have autoantibodies against serine proteinase 3 (PR3), which have 
a diffuse cytoplasmic staining pattern (c-ANCA), while autoantibodies 
against myeloperoxidase (MPO), which are perinuclear staining pattern 
(p-ANCA), are found in MPA, EGPA, pauci-immune glomerulonephritis 
and the drug-induced ANCA-associated vasculitis. About 20% of GPA 
have the alternative ANCA, and at least 10% of GPA have a negative 
ANCA [21]. The PR3-ANCA is associated with nodular and central 
airway disease. The MPO-ANCA is associated with usual interstitial 
pneumonia (UIP), bronchiectasis, DAH, lymphadenopathy, pleural 
effusion and pulmonary venous congestion [22]. 

The EULAR/ERA-EDTA 2015 recommendations for the management 
of ANCA-associated vasculitis recommend a combination of glucocor-
ticoids and either cyclophosphamide or rituximab for induction therapy 
of organ/life-threatening GPA. Plasma exchange should be considered in 
patients with a rapid progressive renal failure (Cr > 5.7 mg/dL), diffuse 
alveolar hemorrhage, or concomitantly positive anti-glomerular base-
ment membrane (Anti-GBM) antibody [23]. The comparative trials 
(CYCLOP trials) have shown that oral daily (2 mg/kg/day) and intra-
venous cyclophosphamide (15 mg/kg every 2–3 weeks) for 3–6 months 
induces remission in 9 months at a similar rate (88.1 vs. 87.7%). Inci-
dence of leukopenia was lower with a intravenous regimen [24]. Rit-
uximab is an alternative to cyclophosphamide with a similar remission 
rate and adverse events [25,26]. However, the evidence of optimal dose, 
route, and duration of glucocorticoids remain uncertain. Intravenous 
methylprednisolone, typically in doses of 1000 mg daily for three days, 
is often used for severe end organ involvement, although the evidence 
base supporting this practice is weak [27]. 

Methotrexate and mycophenolate mofetil are an alternative to 
cyclophosphamide in non-organ-threatening GPA such as rhinosinusitis, 
or pulmonary nodules. The maintenance of remission therapy consists of 
azathioprine, rituximab, or methotrexate, which are given for 12–36 
months for sustaining remission [28–30]. 

The predictors of mortality of GPA are dialysis dependent, older age, 
and a presence of organ involvement [31]. The predictors of severe late 
organ damage are heart involvement, Cr � 1 mg/dL, and an increased 
ESR of 10 mm/hr31. The predictor of treatment resistance, which 
defined as progression of disease despite immunosuppressive therapy, is 
an increased age of 10 years [32], while female sex and Cr � 1 mg/dL 
tended to be associated with treatment resistance [32]. The results of 
multivariable survival analysis for the risk of relapse, which defined as 
worsening of previous manifestations after a period of at least partial 
remission, in a patient with GPA based on clinical manifestations at the 
time of diagnosis with adjustment for the use of cyclophosphamide 
showed that cavity nodules trended to have an increased relapse rate but 
did not reach statistical significance, while a presence of anti-PR3 
antibody, solid pulmonary nodules, ENT and renal involvement were 
not associated to the relapse rate [33]. 
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The present case series were compatible with GPA by ACR/EULAR 
2017 provisional classification criteria [34]. All of them were presented 
with large pulmonary nodules and multiorgan involvement. Both cases 
had initial response to the induction therapy. However, the first case had 
rapidly deteriorated, because he did not receive a combination of glu-
cocorticoids and either cyclophosphamide or rituximab according to the 
guideline at the beginning because he was in the process of ruling out the 
infection, therefore he received only oral prednisolone (1 mg/kg/day) 
but after we confirm his diagnosis, we started intravenous cyclophos-
phamide as recommended, so we decided to give him rituximab for 
remission induction therapy after ruling out the infection. The second 
case had isolated pulmonary deterioration, so we decided to perform 
only wedge resection, and she was still in remission state. 

The present case series were relapsed GPA in the patients who had 
large pulmonary nodules at presentation. Despite receiving an optimal 
treatment, the second case still had relapse. It was of interest to conduct 
the study of the size of pulmonary nodules in GPA and treatment 
responsiveness. 

5. Conclusion 

Diagnosis of pulmonary nodules in GPA is still challenging in clinical 
practice, however, other extrapulmonary manifestations, serology, and 
histopathology may help the diagnosis of GPA. This case series were of 
relapsed GPA with large pulmonary nodules. It was of interest to 
conduct the study of the size of pulmonary nodules and treatment 
responsiveness. 
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