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Anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitides
(AAV) are a group of disorders that can cause a rapidly progressive
glomerulonephritis with chronic, often relapsing disease, which can
be organ or life threatening with high morbidity and mortality despite
immunosuppression.

There are three main conditions characterized by necrotizing
inflammation of small to medium vessels in association with
autoantibodies against the cytoplasmic region of the neutrophil
(ANCA), including:

• Granulomatosis with polyangiitis (GPA; formerly Wegener
granulomatosis) is the commonest condition

• Microscopic polyangiitis (MPA)

• Eosinophilic granulomatosis with polyangiitis (EGPA; formerly
Churg-Strauss syndrome).



Children with all three conditions present with rapidly progressive

glomerulonephritis associated with necrotizing glomerulonephritis

(capillaritis) and is characteristically pauci-immune (i.e.

immunoglobulin and complement do not seem to play a prominent

role in their pathogenesis as they are not usually found in

histopathology).

Renal limited vasculitis is a term used for renal histopathology in the

absence of vasculitis in other organs.
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Table 1. Evidence supporting the role of the complement system in AAV

Curr Opin Rheumatol 2023, 35:31–36



Nature Reviews Nephrology – Online 20 Mar 2017
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Metric Estimate (Pediatric) Reference

Overall prevalence ~3.41–4.28 per million
Int. J. Mol. Sci.
2024, 25(24), 13704

Annual incidence ~0.4–6.39 per million/year
Rheum Dis Clin 
North Am. 2021 Aug 
27;47(4):781–796.

Subtype frequency
GPA (generally), followed 
by MPA then EGPA

Int. J. Mol. Sci.
2024, 25(24), 13704



Microscopic Polyangiitis(MPA)

Necrotizing glomerulonephritis and arteritis involving small and medium-

sized arteries and pulmonary capillaritis.

Clinical features:

The presence of histopathologically proven necrotizing glomerulonephritis

along with a positive ANCA (often MPO-ANCA) titer in the absence of

granulomatous lesions and upper respiratory tract involvement leads to a

diagnosis of MPA. Childhood cases have been reported as small series.



Laboratory investigations:

An immunofluorescence testing for ANCA often reveals a p-ANCA
pattern and a high titer of MPO-ANCA. Urinalysis shows proteinuria,
hematuria, and an active urine sediment with casts. Renal function
tests are impaired in 30–60% of patients reported in a pediatric
series.

A chest x-ray is required in all patients and in patients with
abnormalities chest CT defines the extent of lung involvement.



Pathology:
Renal biopsy is indicated in children with renal involvement. MPA is
characterized by necrotizing vasculitis with few or no immune deposits.
Kidneys show necrotizing glomerulonephritis, which is focal and
segmental to severe diffuse and crescentic. No immune deposits are
detected on immunofluorescence or electron microscopy.



Granulomatous Polyangiitis (GPA) (Wegener Granulomatosis)

GPA is defined as a necrotizing granulomatous inflammation of the

upper and lower respiratory tract, necrotizing vasculitis affecting small

to medium-sized vessels and glomerulonephritis. GPA has major renal

involvement like MPA. Children frequently have constitutional

symptoms, such as fever, anorexia, and weight loss with multiorgan or

generalized disease.



According to the Ankara 2008 criteria revised for childhood, three of the

following six should be present to classify as GPA:

• Renal involvement

• Upper airway involvement with recurrent epistaxis or sinusitis

• Laryngo-tracheo-bronchial stenosis

• Pulmonary involvement (chest x-ray or CT showing diffuse pulmonary

infiltrates, pulmonary nodules, cavitating lesions, and granulomata

without cavitation)

• Histopathology (granulomatous inflammation)

• Positive ANCA



Clinical and laboratory features:

90% of children with GPA present with respiratory symptoms. Upper

(sinusitis, epistaxis, and nasal inflammation), lower (cough, dyspnea

and hemoptysis). Renal involvement occurs in 10 to 100% of affected

children.

Clinical findings include blurred vision, eye pain, conjunctivitis,

episcleritis, and otitis media. Neurological involvement presents as

cranial nerve palsies, seizures, or neuropathies.

Skin lesions include palpable purpura, nodules, ulceration, and

gangrene.

Cardiac affection is rare.



A cytoplasmic pattern on immunofluorescent staining of ANCA (c-

ANCA) is present in 70–90% of patients with active GPA. ELISA tests

detecting PR3-ANCA confirm this specificity. Investigations show

elevated white blood count and acute phase reactants. Urinalysis

shows hematuria, proteinuria, and casts when there is renal

involvement. Chest x-ray and pulmonary function tests are indicated

for assessment of lung disease. The chest x-ray may show nodular

infiltrates and nodules that might require assessment with chest CT.



Pathology: Necrotizing vasculitis of small arteries and veins, usually
with granuloma formation. Renal involvement is observed as
necrotizing glomerulonephritis, often with necrosis, cellular crescents,
and usually with glomerular thrombosis. Interstitial inflammation is
common.



Eosinophilic Granulomatosis with Polyangiitis (EGPA) (Churg- Strauss

Syndrome)

EGPA is very rare in childhood and accounts for ~2% children with

primary systemic vasculitis.

EGPA is a systemic necrotizing vasculitis with hypereosinophilia and

extravascular granulomas along with asthma. Patients present with

history of asthma and allergy, involvement of paranasal sinuses and

peripheral nervous system, and eosinophilia.

Skin involvement and vasculitis is similar to PAN.

Among adult patients, ~20% show glomerulonephritis and renal

dysfunction.



The laboratory work-up: the presence of ANCA is less common in
children (0 to 25%). Typically, p-ANCA pattern is expected.
Pathology: eosinophil-rich, granulomatous inflammation involving the
respiratory tract, and necrotizing vasculitis affecting small to medium-
sized vessels. Renal manifestations include necrotizing and crescentic
glomerulonephritis without immune complex deposition, fibrinoid
necrosis of arteries, and interstitial nephritis with eosinophilia.
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Antigen Autoantibody Disease

Proteinase 3 
(PR3)

c-ANCA GPA

Myeloperoxidase 
(MPO)

p-ANCA MPA/EGPA
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Kidney International Reports (2024) 9, 1783–1791 1783

We found high rates of remission, no concerning safety signals, and
successful use in previously unstudied patient populations, including
those with low GFR and patients receiving dialysis.
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