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Abstract 

Granulomatosis with polyangiitis (GPA), a form of ANCA-associated vasculitis (AAV), is a rare 
disease with an often-occult presentation. It is more common in 4th and 5th decades of life but can 
be seen in all ages. 

This case report details a 76-year-old female presenting with abdominal pain, generalized 
weakness, and malaise, who was found to have pulmonary nodules on chest imaging. Biopsy of 
the lung nodule showed organizing pneumonia. Initially, antibiotics were used to treat the patient. 
However, she developed acute renal failure a few days after presentation and found to have 
positive serum C-ANCA as well as elevated ANCA-PR3 serologies. A subsequent kidney biopsy 
demonstrated pauci-immune necrotizing and crescentic glomerulonephritis that was consistent 
with GPA and the patient was started immediately on combination immunosuppressive therapy, 
plasmapheresis, and hemodialysis.

GPA’s clinical and radiological presentation can mimic other common conditions such as 
pneumonia, malignancy, bacterial sinusitis, pulmonary tuberculosis, sarcoidosis, and urinary tract 
infection. Because of this, a high level of suspicion is required for early diagnosis and treatment 
to alter the high mortality rate in this disease entity. All forms of ANCA-associated vasculitis 
(AAV) should be in the differential diagnosis for all patients presenting with multiorgan system 
involvement particularly in individuals with pulmonary and renal manifesations.
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Introduction
Antineutrophil cytoplasmic autoantibody (ANCA)-associated 

vasculitides (AAV) is a spectrum of autoimmune diseases that 
include granulomatosis with polyangiitis (GPA) [formerly known 
as Wegener’s granulomatosis] [1], microscopic polyangiitis 
(MPA) and eosinophilic granulomatosis with polyangiitis 
(EPGA) [formerly known as Churg-Strauss syndrome] 
[2]. These conditions are associated with positive ANCA 
serologies and share similar pathological features on kidney 
biopsy including small vessel necrosis and, necrotizing and 
crescentic pauci-immune glomerulonephritis [3]. The clinical 
presentation and symptoms of GPA are not speci ic, and the 
disease can affect all organs. However, upper and lower 
respiratory tracts, lungs, kidney, and skin are the organs 
most commonly involved showing variable manifestations 
[4]. The most common presentation of GPA includes chronic 
rhinosinusitis not responding to conventional treatment, 

epistaxis, cough, fever, weight loss, fatigue, arthralgia, 
hemoptysis, dyspnea, hoarseness, oral ulcerations and 
oropharyngeal dysphagia [5]. Renal involvement is common 
in GPA and may initially present as mild microscopic 
hematuria. However, active urine sediment, gross hematuria, 
red blood cell cast formation, and accelerated acute kidney 
injury can also be seen. Diagnosis of GPA is often delayed 
because symptoms are nonspeci ic and may mimic other 
common diseases. Limited GPA disease usually affects upper 
and lower respiratory tracts or skin and is usually not initially 
life-threatening. However, GPA may progress to involve vital 
organs like the kidneys and lungs. Additionally, generalized 
severe GPA disease can occur with multisystem involvement 
and fatal outcome if not diagnosed and treated early before 
the disease advances. 

Elevation of ANCA-PR3 is highly speci ic for GPA, and the 
sensitivity of this test is approximately 90% for patients with 
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active disease. Current treatment options include combination 
immunosuppressive therapy [6]. Plasma exchange therapy 
(PET) has been widely used in patients with GPA presenting 
with severe progressive active renal disease or with pulmonary 
hemorrhage (7). However, a recent trial questioned the bene it 
of PET in the management of GPA. Hemodialysis is used when 
renal function deteriorates rapidly. 

Case Report
A 76-year-old female presented to the emergency 

department complaining of abdominal pain for the last two 
weeks which had progressively gotten worse, generalized 
weakness and malaise. She had a past medical history of 
chronic abdominal pain, gastroesophageal re lux disease 
and irritable bowel syndrome, asbestos exposure in the 
past, supraventricular tachycardia, and status post breast 
augmentation. She also described a dry non-productive cough. 
Her medications included lorazepam, lisinopril, buspirone, 
and aspirin. Her vital signs included: BP 115/58 mmHg, 
pulse 98 per minute, temp 98.3°F (36.8°C), respirations 16 
per minute, and oxygen sat 96% on room air. Physical exam 
was noteworthy for moderate tenderness in the right upper 
quadrant and normal breath sounds bilateral. Laboratory data 
shown in table 1, was signi icant for a large amount of blood 
in the urine by dipstick urinalysis, CT abdomen and pelvis 
showed mild diverticulosis and increased stool in the colon. 
CXR demonstrated right diaphragm elevation (Figure 1). 

Hepatobiliary iminodiacetic acid scan (HIDA scan) was 
negative for acute cholecystitis. Ultrasound of the abdomen 
was negative. A CT chest showed a Right upper lobe 2.9 cm 
pulmonary nodule and a right lower lobe 1.2 cm pulmonary 
nodule (Figures 2,3). 

Figure 2: A CT chest showed a right upper lobe 2.9 cm pulmonary nodule.

Positron Emission Tomography (PET scan) showed the 
right upper lobe pulmonary nodule with a Standardized 
uptake value (SUV) of 11.6 highly suspicious for malignancy 
(normal reference range < 2.5) (Figure 4). 

The patient underwent CT guided lung biopsy of the 
right upper lobe nodule which showed acute organizing 
pneumonia with ibrosis, zonal necrosis but no granuloma 
and was negative for malignancy. Stains for adenovirus, 
aspergillus, cytomegalovirus, HSV1, HSV2, acid-fast and 
pneumocystis were all negative (Figures 5,6). 

Figure 1: CXR demonstrated right diaphragm elevation.

Figure 3: A CT chest showed right lower lobe 1.2 cm pulmonary nodule.

Figure 6: CT-guided lung biopsy of the right upper lobe nodule showed acute 
organizing pneumonia with fi brosis and zonal necrosis.

Figure 4: Positron Emission Tomography (PET scan) showed the right upper 
lobe pulmonary nodule with a Standardized uptake value (SUV) of 11.6 highly 
suspicious for malignancy (normal reference range < 2.5).

Figure 5: CT-guided lung biopsy of the right upper lobe nodule showed acute 
organizing pneumonia with fi brosis and zonal necrosis.
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Her abdominal pain improved after treating her 
constipation with a bowel regimen. She was started on 
levo loxacin for a presumed diagnosis of pneumonia and was 
discharged home. 

The patient presented again to the emergency department 
one week after her discharge complaining of right lank pain, 
weakness and bilateral lower extremity swelling, decrease 
appetite, soreness of left lateral edge of her tongue with 
odynophagia, diminished urine output, and persistent cough 
occasionally productive of yellowish sputum. On physical 
exam, she was found to have ulceration of the left lateral edge 
of her tongue and +1 pitting edema of the lower extremities. 
Her vital signs were BP 141/66 mmHg, pulse 116 per minute, 
temp 98,2°F (36.8°C), respirations 22 per minute. Laboratory 
test results shown in table 1, were signi icant for BUN 90 
mg/dl, creatinine 10.60 mg/dl. Microscopic urinalysis was 
signi icant for +3 blood and red blood cells 50-75. Additionally, 
C-ANCA was positive with 1:320 titer and ANCA- PR3 IgG 
Antibody (autoantibodies to proteinase-3) positive with 205 
EIA unit. However, anti-glomerular basement membrane 
antibodies, antinuclear (ANA) antibodies, and MPO IgG were 
all negative. The patient underwent ultrasound-guided left 
kidney biopsy which showed  pauci-immune necrotizing 
and crescentic glomerulonephritis on a background of mild 
glomerular and tubulointerstitial chronicity (Figures 7,8).

She was diagnosed with GPA and started on cyclophos-
phamide-glucocorticoids combination regimen with prophy-
lactic trimethoprim-sulfamethoxazole (TMP/SMX) in addition 
to plasma exchange and hemodialysis.

Discussion
ANCA-associated vasculitis (AAV) is a rare spectrum 

of diseases occurring predominantly in Caucasian people 
affecting both women and men equally in their 4th and 5th 
decades and is rarely reported in children and adolescence. 
The average incidence of GPA in the United States is 3 cases 
per 100,000 people annually with 90% of patients with GPA 
being Caucasian. GPA is a disease with unknown etiology but 
with genetic predisposition and environmental precipitating 
factors such as infection, environment allergens/irritants, 
exposure to solvents or silica, and variation in immune 
response to certain antigens. It can start insidiously with 
non-speci ic symptoms that can last for weeks or months 
before a diagnosis is made. Symptoms include fever, fatigue, 
weight loss, cough, hoarseness, stridor, wheezing, hearing 
loss, arthralgia, epistaxis, hemoptysis, dyspnea, dysphagia, 
abdominal pain, and pleuritic chest pain. The presentation can 
mimic common diseases such as pneumonia, malignancies, 
pulmonary tuberculosis, sarcoidosis, and viral, bacterial or 
fungal infections. Patient with GPA can present and progress 
rapidly over days or slowly over weeks and months [7]. 

GPA may affect a single organ, or it may involve several 
organs. It can involve almost all organ systems but the most 
common are upper and lower respiratory tracts which 
are seen in up to 90% of the patients including chronic 
rhinosinusitis, oral and nasal ulcers, otitis media, purulent/

Variable                                            Normal Reference Range                                             1st Hospital Visit                       2nd Hospital Visit 

Na (MEQ/L)                                                     135-148                                                                  136                                                   126                 
K  (MEQ/L)                                                      3.4-5.3                                                                    3.8                                                    6.3 
Cl (MEQ/L)                                                      98-107  99                                                     94                  
Carbon Dioxide (MEQ/L)                                22-33                                                                      23  13 
BUN  (mg/dl)                                                    3.0-29                                                                    11                                                      90 
Creatinine (mg/dl)                                            0.5-1.2                                                                    0.9                                                    10.60 
Glucose  (mg/dl)                                               70-99                                                                     112                                                    80 
Total Protein  (g/dl)                                          6.0-8.0                                                                    7.4  5.8 
Albumin  (g/dl)                                                 3.6-5.1                                                                    3.4                                                    2.7 
Alkaline Phosphatase (units/L)   42-121                                                                    89                 116 
Aspartate Aminotransferase (units/L)              8-39                                                                        13                                                     18 
Alanine Aminotransferase (units/L)                9.0-52                                                                     10                   27 
Total Bilirubin (mg/dl)                                     0.1-1.0                                                                   0.4                                                     0.5 
White Cell Count (K/mm3)                              3.8-10.8                                                                12.2                                                   23                   
      Differential count (%) 
      Neutrophils                                                 40.0-76.0                                                              83                                                       82 
      Lymphocytes                                              14.0-51.0                                                              6.4                                                      5.0 
     Monocytes                                                   0.0-14.0     8.4 9.0 
     Basophils                                                     0.0-2.0   0.4 
     Eosinophils                                                  0.0-7.0  1.8 
Platelet count (K/mm3) 130-400    498     537 
Hemoglobin (g/dl)                                           12.0-15.6                                                              10.5 
Urinalysis  Dipstick                                          Microscopic 
      Appearance                                                             Clear  Hazy 
      Color  Yellow  Yellow 
      pH                                                       5.0-8.0                                                           5.5                                              5.0 
     Protein                                                 Negative                                                        100    2+ 
     Blood Negative                                                      Large                                          3+ 
     WBC 0-5.0  Small 25-35 
     RBC 0-4.0  50-75 
C-ANCA (u/ml)    Negative (<1:20)              1:320 
ANCA-PR3  IGG (EIA)                           Negative (≤ 20) 205 
Anti-Glomerular BM (AI)                        Negative (<1.0)                                                                                          <1 (negative) 
Antinuclear Antibody (unit)                     Negative (<1:40)                            <1:40 
Complement (C3) (mg/dl)                       90-180                                                                                                              134  
Complement (C4) (mg/dl) 16-47       21 
MPO IGG (EIA)      Negative (≤ 20)                                                                                              <20 
Anti-Streptolysin O (IU/ML)                    <240                                                                                                                  58 
Hepatitis B surface antigen     Negative Negative 
Hepatitis C antibody   Negative Negative 

Table 1: Laboratory Data.

Figure 7: Global cellular crescent formation on JMS stain (200x) with glomerular 
tuft compression and a small area of fi brinoid necrosis (bright pink areas).

Figure 8: Global cellular crescent formation on Trichrome stain (200x) with 
central glomerular tuft obliteration by fi brinoid necrosis.
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bloody nasal discharge, polychondritis with bone and 
cartilage destruction resulting in a saddle nose deformity 
and tracheal or subglottic stenosis [9].

Lung involvement in GPA is seen in the form of lung 
nodules or masses, sometimes with cavitation, pleural-based 
lesions, and patchy, diffuse in iltrates suggesting diffuse 
alveolar hemorrhage presenting as hemoptysis. 

Renal involvement, which is seen in 80% of patients 
diagnosed with GPA, can be seen as the irst presentation or 
later during the course of the disease and manifests initially 
by asymptomatic hematuria with active urine sediment, and 
rise in serum creatinine, proteinuria, and eventually acute 
kidney injury. 

Skin manifestations of GPA can be in the form of purpura 
involving lower extremities, livedo reticularis, nodules, 
and ulcerations. Ophthalmic involvement by GPA is less 
common but typically presents as scleritis/episcleritis, 
which presents with eye redness and pain, conjunctivitis 
and corneal ulceration. More rare ophthalmic presentation 
of GPA includes Optic neuropathy, uveitis, retinal vasculitis 
with visual disturbances, diplopia, foreign body sensation 
in the eye and proptosis have also been reported [10]. Oral 
ulcers or gingivitis (strawberry gingivitis) have been seen in a 
patient with GPA [11]. Occasionally the gastrointestinal tract 
can be involved causing abdominal pain due to peritonitis, 
splanchnic vasculitis, and occasionally gastrointestinal 
bleeding [12,13]. Oropharyngeal dysphagia and odynophagia, 
as well as esophageal involvement, have been described in 
patients with GPA [14]. 

Up to 94% of patients with active generalized GPA have a 
positive cytoplasmic pattern of antineutrophilic cytoplasmic 
antibody (C-ANCA) primarily PR3-ANCA, while MPA is 
associated with MPO-ANCA. However, 10% of patients with 
GPA are ANCA negative by conventional serologic assays, and 
in patients with limited GPA disease who are presenting with 
an only upper or lower respiratory tract or skin involvement, 
C-ANCA may be positive in only 60% [15]. One explanation 
for these ANCA negative patients is that an epitope-masking 
factor in sera interferes with available serologic testing. 
Indeed, total ANCA titer does not correlate well with disease 
activity, and researchers have identi ied ANCA epitopes 
speci ic to active disease while other epitopes can persist 
during remission and some epitopes can even exist naturally 
in disease-free individuals suggesting that epitope speci icity 
de ines pathogenicity [16].

For a de initive diagnosis, a biopsy from the site of 
suspected active disease is needed. Lung or kidney is usually 
the site where the biopsy is done offering the highest 
diagnostic yield. However, other sites can be biopsied such 
as the skin and nasal site but with a much lower yield of 
diagnosis and limited value.

Tissue diagnosis can be elusive when using transbronchial 
biopsy which is often non-diagnostic requiring thoracoscopic 
or open lung biopsy [17]. Typically, lung biopsy shows 
necrotizing granulomas with small vessel vasculitis when 
the disease is active. However, granuloma associated with 
necrosis take time to develop, and If a diagnosis is made early 
during the disease course, granulomas may not be present.

Renal biopsy usually shows necrotizing and crescentic, 
pauci-immune glomerulonephritis and/or necrotizing 
vasculitis. The mortality rate is as high as 90% in 2 years if 
not recognized and treated early in the disease. If the biopsy 
cannot be done or needs to be delayed due to patient factors, 
then the diagnosis can be made with high probability based 
on clinical indings and serological testing with positive 
serum ANCA-PR3. Treatment should not be delayed pending 
tissue diagnosis as GPA can be fatal if not diagnosed and 
treated quickly. Combination immunotherapy treatment 
should be started in patients suspected of having a GPA 
with supporting clinical indings and positive serology for 
C-ANCA while the patient is being stabilized and prepared for 
biopsy. Most physicians will start with only high dose pulse 
intravenous steroids therapy pending con irmation of tissue 
diagnoses, and some will add oral cyclophosphamide to 
intravenous steroids while tissue biopsy is being undertaken 
and processed.

Current standard treatment of patients with GPA, as stated 
by most recent recommendations from the Kidney Disease: 
Improving Global Outcomes (KDIGO) [18], and the European 
league Against rheumatisom (EULAR) in conjuction with the 
European renal Association -European Dialysis and transplant 
Association (ERA-EDTA) [19], includes induction of remission 
by combination immunosuppressive therapy with high dose 
Glucocorticoids and either cyclophosphamide or rituximab, 
which are both equally effective in achieving remission in 
up to 75% of patient, followed by maintenance therapy for 
prolonged but variable periods of time and up to 2 years 
in some patients, with usually a single immunosuppressive 
agent such as azathioprine or Rituximab to maintain disease 
activity in remission with the goal of decreasing the incidence 
and severity of relapsing GPA [20,21]. Mycophenolate 
mofetile (MMF) and methotrexate has also been used but 
less commonly in maintenance therapy of patient with GPA. 
Rituximab, which is a B-cell depleting monoclonal antibody, 
an inhibitor of antibody production, is the irst FDA approved 
medication for the treatment of ANCA-associated vasculitis 
including GPA and MP [22]. While Cyclophosphamide has 
been long used in patient with GPA, it is not FDA approved 
for the treatment of ANCA-associated vasculitis. However, 
some practitioners still prefer to use cyclophosphamide-
based regimen for induction of remission therapy in selected 
patients with severe GPA while others shifting to a rituximab-
based regimen for most patients [23]. Rituximab is considered 
the preferred and irst line immunosuppressive agent for 
patients with GPA who had a relapsing disease, failed initial 
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remission with cyclophosphamide-base regimen, or in whom 
cyclophosphamide is contraindicated [24]. Methotrexate in 
combination with glucocorticoids can be used as an initial 
induction therapy in patients with GPA presenting with 
rhinosinusitis, pulmonary nodules or arthritis with no 
evidence of organ-threatening or life-threatening disease. 
Renal replacement therapy with hemodialysis is indicated in 
patients with rapidly progressive worsening renal function. 
Currently, plasma exchange, as an adjunctive therapy, is 
usually added to immunosuppresive therapy in severe 
cases of GPA with rapidly declining Glomerular iltration 
rate (GFR) including a serum creatinine above 4.0 mg/dl or 
who require hemodialysis and for patients presenting with 
diffuse pulmonary hemorrhage associated with respiratory 
failure [25]. However, a recent data from PEXIVAS trial, 
Plasma Exchange and Glucocorticoids for Treatment of 
Anti-Neutrophil Cytoplasm Antibody (ANCA)- Associated 
Vasculitis, which has not yet published, questioned the 
utility of plasma exchange in patient with ANCA-associated 
vasculitis as it did not signi icantly reduced mortality 
nor avoided the development of end stage renal disease 
when Plasma exchange used as an adjuvant modality 
with immunosuppressive therapy [26]. Key factors which 
determine mortality and outcome in patients with GPA 
are early recognition and treatment. With the currently 
available immunotherapy, more than 50% of patients with 
GPA recover renal function and become dialysis independent 
and 5 years survival rate is up to 80%. After treatment with 
immunosuppressive therapy, most morbidity in GPA patients 
is treatment related. 

Up to 50% of patients with GPA in remission may relapse 
within 5 years of diagnosis. Risk factors for relapse include 
persistence of PR3-ANCA positivity despite clinical remission, 
history of upper airway diseases such as sinusitis and 
subglottic stenosis, or lung involvement [27]. Nasal carriage 
of Staphylococcus aureus is associated with GPA lare-ups 
and relapse, and the use of  trimethoprim-sulfamethoxazole 
(TMP-SMX) as prophylaxis can reduce the incidence of relapse 
in patients with GPA on the basis of eradication of bacteria 
and stopping the initiating antigen stimulus [28]. TMP-SMX 
is also used in patients with GPA started on immunotherapy 
as prophylaxis for PCP [29].

Conclusion
Diagnosis of granulomatosis with polyangiitis (GPA) 

can be challenging and the consequences detrimental when 
misdiagnosis occurs. GPA is a rare disease with low physician 
awareness but should be kept in the differential diagnosis of 
those patients who presents with non-speci ic symptoms. 
Marked heterogeneity of presentation can occur and include 
hematuria, hemoptysis, chronic rhinosinusitis, recurrent 
urinary tract infection and multisystem presentation especially 
when upper or lower respiratory tract involvement is present. 
When strong clinical suspicion for GPA exists, early diagnosis 

and initiation of disease arresting immunosuppressive 
therapy are suggested as progression can occur quickly and 
can be potentially irreversible. Serologies can be misleading 
in a minority of patients and treatment modalities vary 
depending on the underlying extent and severity of the disease 
[30]. Furthure research aimed at better understanding the 
pathogenesis of GPA and the development of new novel more 
effective agent with less side effect is warranteed. Avacopan, 
which is a selective complemet (C5a) receptor inhibitor is 
being investigated as a glucocorticoid- sparing agent in the 
management of GPA with promising result [31,32].
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