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Severe granulomatosis with polyangiitis
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� CLINICAL PRESENTATION

An 81-year-old female presented at the emergency 
room with asthenia, anaemia and oliguria. In the previ-
ous 6 months, she had experienced recurrent epistaxis, 
nasal crusting and saddle nose. Two months prior to 
the presentation her haemoglobin was 7.2g/dl and 
serum creatinine was 1.25mg/dl. One month prior, the 
patient had had cystitis caused by Escherichia coli and 
had been treated with ciprofloxacin. 

At presentation, she was alert and oriented, blood 
pressure 165/57 mmHg, pulse 83 per minute, and oxygen 
saturation 99%. Laboratory test results showed acute 
renal failure (serum creatinine 11.5 mg/dl, urea 244 mg/
dl), hyperkalaemia (7.2 mmol/l), anaemia (haemoglobin 
6.5 g/dl), leucocytosis (11300/ml), elevation of C-reactive 
protein (183 mg/l) and hypoalbuminaemia (2.5g/l). 

Renal ultrasound showed normal-size kidneys and 
absence of urinary tract obstruction. X-ray showed 
pulmonary reticular opacity localized on right inferior 
lobe. Endoscopic examination showed no signs of 
oesophageal, gastric, duodenal or colonic bleeding.

Her past medical history was significant for hyperten-
sion, and sigmoid cancer eight years before treated with 
chemotherapy and surgery. Her chronic medication 
was: 80mg telmisartan, 12.5 mg hydrochlorothiazide, 
10 mg amlodipine, 1mg lorazepam, 50mg quetiapine, 
10mg escitalopram, 40mg sinvastatin and 20 mg 
pantoprazole.

A central venous catheter was placed and haemo-
dialysis started; she received a blood transfusion and 
large-spectrum antibiotics. 

A kidney biopsy was performed.

� HISTOLOGY 

Histological examination revealed an intense destruc-
tion of the normal renal architecture by a diffuse necrotiz-
ing glomerulonephritis (Figure 1). There was a diffuse 
inflammatory process involving the vessels, glomeruli, 
interstitium and tubules, with focal fibrinoid necrosis, 
cellular crescents, polymorphonuclear leucocytes and 
granulomatous reaction (Figure 2). The vessels were infil-
trated by inflammatory cells without wall necrosis or 
thrombosis that collapsed the lumen (Figure 3). The 
interstitium had an intense lymphohistiocytic infiltrate 
with necrotizing granulomas (Figure 4) and giant multi-
nucleated cells (Figure 5). Some tubules were atrophic 
with reactive changes (Figure 6). Collapsed blood vessel 
showed positivity for CD-34 immunohistochemistry (Fig-
ure 7), and granulomas stained with CD-68 (Figure 8).

Direct immunofluorescence disclosed light granular 
positivity for fibrinogen in areas of fibrinoid necrosis, 
and was negative for IgG, IgA, IgM, C3, C4, C1q, albumin 
and light chains.

Figure 1

Methenamine silver, 20x. Silver staining highlighting the glomeru-
lar structure, as well as the necrotic areas. There is an intense cel-
lularity of the interstitium, with inconspicuous small tubules, and 
absence of vessel staining.
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These findings suggested the diagnosis of granulo-
matosis with polyangiitis, previously known as Wegen-
er’s Granulomatosis, according to EULAR and EUVAS 
definition1,2.

� COMPLEMENTARY STUDY

Cytoplasmic anti-neutrophil cytoplasmic antibodies 
(c-ANCA) 1/80, proteinase 3 anti-neutrophil cytoplas-
mic antibody (PR3 ANCA) was >200 RU/ml, myeloper-
oxidase cytoplasmic antibody (MPO ANCA) 1.3 RU/ml, 

anti-glomerular basement membrane antibodies (anti 
MBG) <2.0 RU/ml, normal serum C3 and C4, antinu-
clear antibodies <1/160. Electrophoresis and immu-
nofixation performed in serum did not reveal mono-
clonal component. Serology for hepatitis B, C and HIV 
was negative. 

� EVOLUTION AND TREATMENT

Treatment for ANCA-positive vasculitis was initiated 
with steroids and cyclophosphamide. Plasmapheresis 
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Figure 2

H&E, 200x. Glomerulus with cellular crescent, partial destruction of 
the glomerular wall, and focal fibrinoid necrosis. 

  

Figure 3

H&E, 100x. Collapsed vessel, with surrounding inflammation and 
necrotizing granuloma in the interstitium. 

  

Figure 4

H&E, 100x. Necrotizing granulomatous reaction (right lower corner) 
in a highly cellular intertistium, with infiltration of lymphocytes and 
histiocytes.

  

Figure 5

H&E, 400x. Detail of a giant multinucleated cell. It is possible to rec-
ognize the lymphocitic infiltration, some eosinophils and polymor-
phonuclear cells.

  



Port J Nephrol Hypert 2017; 31(1): 63-66    65

was avoided due to pulmonary infection. The patient 
remained haemodialysis-dependent. 

� DISCUSSION

ANCA-associated vasculitides (AAV) are small-vessel vas-
culitides that include granulomatosis with polyangiitis (GPA), 
microscopic polyangiitis (MPA), eosinophilic with granulo-
matosis with polyangiitis, and renal-limited AAV. These dis-
eases affect both genders equally, mostly Caucasians, espe-
cially in the 5th decade of life, but can occur at any age3. 

The most common antigens for ANCA in AAV patients 
are myeloperoxidase (MPO), and proteinase 3 (PR3) 
found in neutrophil granules and monocyte lysosomes4. 
It seems that the specificity of ANCA for MPO versus 
PR3 correlates with the pathologic and clinical fea-
tures4. Patients with PR3 ANCA have more widespread 
extra renal organ involvement – mostly eye, ear, nose, 
throat, pulmonary manifestations – and have more GPA 
features3,4, as in our patient.

The renal manifestations associated with AAV include 
microscopic haematuria with dysmorphic red blood 
cells, red cell casts, and proteinuria (1-3g/day). AAV is 
frequently associated with a rapid decline of renal func-
tion within days or weeks, but a more indolent course 
(months) may occur in some patients5. The vascular 
lesion is initiated when resting neutrophils which have 
ANCA antigens are exposed to a trigger such as cytokines, 
drugs, or infection. This mechanism causes the release 
of ANCA antigens on the surface of neutrophils and 
around them. The binding of ANCA to these antigens 
activates neutrophils that adhere to vessel walls, and 
the alternative complement pathway. This sequence of 
events leads to apoptosis and necrosis of neutrophils 
and the cells of the vessel wall. Within days, the neu-
trophils are replaced by macrophages, monocytes and 
T lymphocytes. It seems that numerous asynchronous 
acute lesions waves can occur in multiple organs and 
progress to chronic phase within 1 or 2 weeks4. 

The gold standard for diagnosis of AAV is the pres-
ence of necrotizing and crescentic glomerulonephritis 
on light microscopy and pauci-immune staining on 

Severe granulomatosis with polyangiitis

Figure 6

H&E, 200x. Renal tubular regeneration characterized by cytoplasmic 
basophilia, kariomegaly, hyperchromatic nuclei. Dense infiltration of 
the interstitium by lymphocytes, eosinhophils and neutrophils.

  

Figure 7

CD-34 immunohistochemistry, 100x. Positivity in collapsed vessels 
and glomerulus.  

  

Figure 8

CD-68 immunohistochemistry, 20x. Positivity in histiocytes orga-
nized in palisade around a necrotic area. 

  



66    Port J Nephrol Hypert 2017; 31(1): 63-66

direct immunofluorescence6. In 2010, an international 
working group of renal pathologists proposed a histo-
pathological classification that grouped renal lesions 
into four general categories: focal, crescentic, sclerotic 
and mixed6. However this classification system did not 
include other vascular or tubulointerstitial lesions that 
can be present, such as tubular intra-epithelial infil-
trates, tubular casts, tubular necrosis, interstitial infil-
trates and interstitial vasculitis7.

The lesions found in our patient showed that inflam-
mation and necrosis was so severe that most structures 
couldnot be individualized and all the parenchyma was 
infiltrated with lymphocytes and histiocytes with the 
formation of granulomas in some areas. This massive 
destruction can be correlated with the clinical presenta-
tion of oliguria in our patient. 

Current treatments of AAV are tailored according to 
disease stage and severity. In severe AVV, plasma 
exchange as adjunctive therapy to cyclophosphamide 
or rituximab can be added, according to the MEPEX 
study8,9. As our patient presented with clinical features 
suggestive of respiratory infection, plasmapheresis was 
avoided. 

This case illustrates the most severe form of AVV 
histological lesions. Such severe lesions are rarely 
found, because in most instances the diagnosis is estab-
lished in an early stage of the disease. 
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