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Abstract

ANCA-associated vasculitis (AAV) is an infrequent disease in childhood. International literature 
about pediatric vasculitis is scarce, and it mainly refers to other systemic vasculitides with a higher 
incidence in childhood, such as IgA vasculitis and Kawasaki disease. Objective: To describe the clini-
cal and laboratory characteristics of a series of pediatric cases with AAV. Patients and Method: Re-
trospective, descriptive study of patients with diagnosis of AAV treated at a tertiary health center 
from Santiago, Chile, between 2000 and 2020. Electronic medical records were reviewed collecting 
epidemiological, laboratory, images, and biopsies data. Results: There were five cases of pediatric pa-
tients with AAV, with varying degrees of severity, and the age range at the onset was 5.5 to 13.5 years. 
We observed frequent renal involvement in microscopic polyangiitis (MPA) and eye involvement 
due to orbital pseudotumor in patients with granulomatosis with polyangiitis (GPA), an infrequent 
manifestation in the international pediatric literature. Patients were treated according to recommen-
dations extrapolated from clinical trials in adult populations, showing excellent clinical response to 
induction therapy with systemic corticosteroids and cyclophosphamide or rituximab. During main-
tenance therapy, most of the patients were stable on rituximab, azathioprine, or methotrexate. No 
patient developed organ damage and all cases achieved discontinuation of the corticosteroid therapy. 

What do we know about the subject matter of this study?

ANCA-associated vasculitis is a group of infrequent pathologies in 
children characterized by necrotizing inflammation of small vessels. 
In Latin America, there are few reports of this type of vasculitis in 
the pediatric age.

What does this study contribute to what is already known?

We report the first Chilean series of 5 pediatric patients with AN-
CA-associated vasculitis. In this series, renal involvement in mi-
croscopic polyangiitis and orbital involvement in granulomatosis 
with polyangiitis stand out. All patients had a favorable response to 
immunosuppressive treatment.
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Introduction

Anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis are rare and heterogeneous di-
seases characterized by necrotizing inflammation of 
small blood vessels. They include granulomatosis with 
polyangiitis (GPA), microscopic polyangiitis (MPA), 
and eosinophilic granulomatosis with polyangiitis 
(EGPA)1. ANCAs may be specifically directed against 
myeloperoxidase (MPO) or proteinase 3 (PR3) anti-
gens, which are associated with different clinical phe-
notypes. In adults, GPA is the most frequent subtype, 
predominantly affecting men between the fourth and 
fifth decade of life, and is most frequently associated 
with anti-PR3 ANCA2. It is followed in frequency by 
MPA and EGPA, both generally associated with anti-
MPO ANCA3.

Epidemiological data on ANCA-associated vasculi-
tis (AAV) in the pediatric population is scarce. Howe-
ver, it is estimated that the incidence of these diseases 
in children is 10-20 cases per million inhabitants per 
year3, they predominantly affect the female sex4, and 
the average age at diagnosis is 12-14 years5. The clini-
cal manifestations of AAV are diverse and can affect 
several organs with varying degrees of severity. Its etio-
pathogenesis is unknown and appears to result from 
a complex interaction between genetic and environ-
mental factors and dysregulation of innate and adap-
tive immunity5.

In Latin America, there is little information on 
pediatric vasculitis6, and most of the available pu-
blications refer to classic systemic vasculitis in chil-
dhood, such as IgA vasculitis (Henoch-Schönlein 
purpura) and Kawasaki disease6,7. Existing publica-
tions on AAV are mainly case reports8 or series of 
predominantly adult patients9,10. In Chile, there are 
no series of pediatric patients with AAV. Therefo-
re, it is crucial to have more clinical information to 
better characterize and treat pediatric AAV in Latin 
American patients..

This case series aims to describe the clinical and 
laboratory characteristics of pediatric patients diag-
nosed with AAV at the onset of the disease, seen in a 
tertiary health center. Relevant findings of the imaging 
and histopathological study and the treatment used to 
control the disease are highlighted.

Patients and Method

Retrospective and descriptive study of patients 
evaluated in the UC CHRISTUS Health Network in 
Santiago, Chile. Electronic records of patients under 
18 years of age with a diagnosis of AAV seen by the 
Pediatric Rheumatology unit between 2000 and 2020 
were reviewed. The diagnosis of AAV was made accor-
ding to compatible clinical findings and the presence 
of positive ANCA antibodies, either by indirect im-
munofluorescence assay (IFA) or ELISA, supported by 
histopathological study if performed. In addition, data 
were obtained on demographic characteristics, clini-
cal manifestations, laboratory tests, images, biopsies, 
treatments, and clinical evolution during follow-up.

Results

Five patients diagnosed with ANCA-associated vas-
culitis were included; four women and one man. The 
age range at disease onset was 5.5 to 13.5 years. Two 
cases corresponded to MPA, one to systemic GPA, and 
two to localized GPA. There were no cases of EGPA. 
In four of five patients, histopathological studies were 
performed and supported the diagnosis of AAV. Table 
1 summarizes the main characteristics of the patients.

One of the patients with GPA had previous diag-
noses of asthma and recurrent sinusitis; the remaining 
children were previously healthy. The most frequent 
manifestation at the onset were constitutional symp-
toms (malaise, fatigue, and loss of appetite). Three pa-
tients presented renal involvement at the onset (two 
with MPA and one with systemic GPA). Renal biopsy 
was performed in all of them and showed pauci-im-
mune crescentic glomerulonephritis (figures 1 and 2). 
The three patients with GPA had ocular involvement at 
the onset of the disease, with ptosis and orbit MRI con-
sistent with inflammatory pseudotumor (figure 3A). 
Other causes of orbital mass, including IgG4-related 
disease, were ruled out. One case of MPA had upper 
and lower respiratory involvement, with bilateral pul-
monary nodules. The patient with systemic GPA had 
extensive lower respiratory involvement, with diffuse 
ground-glass opacities in lung images and multiple no-
dules on CT scan (figure 3B and C).

Conclusion: This report describes the clinical characteristics of AAV in a series of pediatric patients. 
In this series, renal involvement was common in MPA and eye involvement due to orbital pseudotu-
mor in GPA. The clinical response with treatment according to recommendations extrapolated from 
the adult population was favorable.

ANCA-associated Vasculitis - B. J. Cid et al
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Regarding serology, the presence of ANCA anti-
bodies in serum was confirmed in all patients by IFA 
(n = 3) or ELISA (n = 4). Both patients with MPA had 
p-ANCA/ANCA-MPO (+), two patients with GPA had 
p-ANCA/ANCA-MPO (+), and one patient with loca-
lized GPA was ANCA (-) by IFA and ANCA-MPO and 
PR3 (+) by ELISA. Patients with systemic vasculitis 
had elevated inflammatory parameters at the onset; in 
contrast, patients with localized GPA had normal in-
flammatory parameters.

Regarding initial and induction treatment, all pa-
tients received systemic corticosteroids, two patients 
with renal involvement received intravenous cyclo-
phosphamide (one MPA case and one systemic GPA), 
and three patients received rituximab (one MPA, and 
2 GPA), the latter in doses of 750 mg/m2 twice, 14 days 
apart. The patient with systemic GPA had a severe cli-
nical course, with extensive renal and pulmonary in-
volvement, and received plasmapheresis. During the 
maintenance phase, four of the five patients received 
rituximab, which effectively maintained remission. 
One patient with MPA received methotrexate, and 

the second received azathioprine. The systemic GPA 
patient was maintained on azathioprine. One patient 
with localized GPA was maintained on mycophenolate 
mofetil and the other one on methotrexate.

In the follow-up of patients with localized GPA, pa-
tient 5 had a favorable clinical evolution. However, pa-
tient 4 evolved with persistent hypogammaglobuline-
mia after treatment with rituximab, associated with re-
current infections and requiring monthly replacement 
immunoglobulin until the present day. The patient 
had normal immunoglobulin levels before starting 
rituximab and a primary immunodeficiencies genetic 
panel did not show variants that could explain her cli-
nical manifestations and hypogammaglobulinemia.

Both patients with localized GPA were able to 
discontinue systemic corticotherapy, with resolu-
tion of symptoms secondary to orbital pseudotumor. 
The case of systemic GPA with renal and pulmonary 
involvement (Patient 3) also had a satisfactory clini-
cal evolution, with discontinuation of corticosteroids 
and azathioprine without incident. Both patients with 
MPA remain in follow-up with intercurrent reactiva-

Table 1. Presenting clinical features and biopsy results of AAV cases

PATIENT 1 2 3 4 5

Age (Years) 5 14 5 7 13

Gender Female Female Female Female Male

Type of AAV MPA MPA GPA Localized GPA Localized GPA

ANCA IFA* pANCA 1/80 pANCA >1/80 pANCA 1/40 - ANCA IFI (-)

ANCA por ELISA** Anti-MPO 99.4U/
mL

- Anti-MPO 4.58 Anti-MPO 10.14 Anti-PR3 10.9
Anti MPO 9.2

Constitutional symptoms Yes Yes Yes Yes Yes

Renal Yes Yes Yes No No

Ear, nose and throat No Yes No No No

Pulmonary No Yes Yes No No

Eyes No No Yes Yes Yes

Nervous system No No Yes No No

Biopsy Renal: 
Pauci immune 

crescentic 
necrotizing 

glomerulonephritis.

Renal:  
Pauci immune 

crescentic 
necrotizing 

glomerulonephritis

Renal:
Pauci immune 

crescentic 
glomerulonephritis.

Orbital mass: 
Necrotizing 

granulomatous 
angyitis

No biopsy

Induction treatment Cyclophosphamide Rituximab Cyclophosphamide
Plasmapheresis

Rituximab Rituximab

Maintenance treatment Rituximab
Azathioprine

Rituximab
Methotrexate

Azathioprine Rituximab
Mycophenolate

Rituximab
Methotrexate

MPA: Microscopic polyangiitis; GPA: Granulomatosis with polyangiitis; MPO: Myeloperoxidase; ANCA: Antineutrophil cytoplasmatic antibody; 
PR3: proteinase 3. *Normal values ANCA-IFA: Negative at 1/20 dilution. **Normal values ANCA - ELISA: Anti-MPO: ≤ 9U/mL. Anti-PR3:  
≤ 3.5U/mL.

ANCA-associated Vasculitis - B. J. Cid et al
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Figure 1. Renal biopsy, light microscopy 
findings (case 2). A) Segmental glomerular 
necrosis (arrow); B) Fibrocellular crescent 
(arrow). A, B: hematoxylin and eosin stain, 
400x. 

Figure 2. Renal biopsy, immunofluores-
cence microscopy findings (case 2). Pauci 
immune reaction pattern: there is no 
reactivity for IgA (A), IgG (B) neither C3 
(C). (400x)  (D) There is granular reactivity 
for fibrin in two glomeruli, consistent with 
necrosis (200x). A-D: fluorescein isothiocya-
nate-labeled.

ANCA-associated Vasculitis - B. J. Cid et al

Figure 3. Case 3. A) Orbital magnetic resonance imaging (MRI): Extensive infiltrative bilateral orbital process, with predominant involvement 
of the right orbit, with compromise of the lachrymal glands and superolateral bilateral intraorbital adipose tissue of both orbits. (White arrow). B 
y C) Pulmonary computerized tomography (CT): Diffuse ground glass opacities, multiple diffuse nodules, with some predominantly excavated in 
the upper lobes (Black arrows).
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tions of the disease, both by measurement of antibo-
dies and renal involvement, which have been managed 
with systemic corticosteroids, antiproteinuric drugs, 
and rituximab with a favorable response and without 
requiring renal replacement therapy or further inter-
ventions. No patients died in this series.

Discussion

This report shows the clinical and laboratory cha-
racteristics of 5 pediatric patients with AAV, a group of 
pathologies infrequent in this age group3. In this series, 
renal involvement was frequent in MPA, as was ocular 
involvement by inflammatory pseudotumor in GPA. 
The diagnosis of AAV is mainly clinical and is suppor-
ted by laboratory tests. Although there are suggested 
diagnostic criteria for diagnosing GPA in the pediatric 
age group, there are no established criteria for MPA or 
EGPA in this population11.

The determination of ANCA antibodies is helpful 
for the diagnosis of AAV. As observed in our series, 
ANCA evaluated only by IFA may not be enough for 
diagnosis. If there is a high clinical suspicion, it is re-
commended to request ANCA antibodies both by IFA 
and ELISA to increase sensitivity and specificity12.

The histopathological study is useful, especially in 
cases of diagnostic difficulty and for the detection and 
grading of renal damage. The findings of granuloma-
tosis and necrotizing angiitis of small vessels support 
the diagnosis of GPA or EGPA over other inflamma-
tory diseases13, such as IgG4-related disease. In cases of 
MPA, only necrotizing angiitis is observed13. In renal 
tissue, ANCA-associated glomerulonephritis usually 
manifests with pauci-immune, crescentic, and ne-
crotizing glomerulonephritis, regardless of the type 
of AAV14. The most frequent findings are glomeruli 
with disruption of the basement membrane, necrosis, 
and crescents with variable degrees of organization, 
from cellular to fibrosing. There can also be periglo-
merular inflammation related to basement membrane 
alterations, sometimes granulomatous, and tubular 
damage with atrophy and fibrosis due to erythrocyte 
elimination. As the name of the pattern indicates, im-
munofluorescence is usually negative14. In some cases, 
electron microscopy may show immune complex de-
posits, basement membrane rupture, fibrin, or glome-
rular crescents14.

Similar to the international series of pediatric 
AAV3, the female sex was predominant (4 of the 5 ca-
ses). However, the mean age at onset was lower than 
that described in other series, usually 11 to 14 years15,16, 
possibly due to the small size of this series. Renal in-
volvement caused the most significant morbidity and 
the need for aggressive pharmacological therapy, as 

described in other pediatric series5,17. Likewise, cases of 
EGPA in pediatrics are infrequent, and in our series, 
no patient presented this type of AAV.

It is necessary to highlight the frequency of ocular 
involvement related to orbital pseudotumors in pa-
tients with GPA, where all of them presented with cli-
nical and imaging concordance. Ocular involvement is 
frequent in GPA and includes diverse manifestations 
such as conjunctivitis, episcleritis, or retinal involve-
ment18. In pediatric series, a frequency of ocular in-
volvement of up to 52% is reported (Akikusa, et al)19; 
however, in the largest multicenter cohort published to 
date, of 293 pediatric patients with AAV (Cabral et al), 
112 patients had some degree of ocular involvement 
and, of these, only 10 patients (3.41% of the total) had 
proptosis, pseudotumor, or retrobulbar masses16. This 
contrasts with that described in our series, where all 
patients with GPA had ocular involvement related to 
orbital pseudotumors.

Treatment was carried out according to the results 
of randomized clinical trials (RCTs) of AAV in the 
adult population20 and recommendations extrapolated 
to the pediatric population11. In the induction phase, 
systemic corticosteroids associated with cyclophospha-
mide or rituximab were used. RCTs have shown that 
the use of rituximab in the induction phase is equally 
effective as intravenous cyclophosphamide.. Therefo-
re, both drugs are options to consider in the initial sta-
ge of the disease21. Rituximab, azathioprine, or metho-
trexate are usually used in the maintenance phase. 
RCTs have shown that azathioprine and methotrexate 
are comparable alternatives in the maintenance stage 
of AAV23. The use of rituximab has even been associa-
ted with better maintenance of long-term remission 
in AAV21. Fortunately, all patients evolved favorably, 
with remission and withdrawal of systemic corticoste-
roid therapy.

No patient had severe residual renal compromise 
or need for renal replacement therapy. It is important 
to monitor immunoglobulin levels before and after 
using rituximab, given the risk of persistent hypogam-
maglobulinemia and secondary infections, where it is 
necessary to consider the use of immunoglobulin re-
placement therapy24. The importance of multidiscipli-
nary management involving pediatric rheumatologists, 
nephrologists, respiratory diseases specialists, ophthal-
mologists, and pathologists should also be emphasized, 
depending on the type of organ involvement affecting 
the patient.

Finally, it is important to highlight the lack of RCTs 
of AAV in pediatrics, mainly due to the low preva-
lence and incidence of this disease in this age group. 
Recently, the Childhood Arthritis and Rheumatology 
Research Alliance (CARRA) published a consensus on 
treatment recommendations in pediatric patients, ba-
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sed on RCTs of adult patients with AAV25. This con-
sensus represents a promising strategy to better stan-
dardize the treatment of AAV in children.

Conclusion

In this series of children with AAV, the frequent 
renal involvement in MPA and inflammatory pseudo-
tumor-like ocular involvement in GPA stand out. Pa-
tients responded well to the indicated pharmacological 
treatment, extrapolated from adult AAV guidelines. It 
is necessary to increase the reporting of AAV in pedia-
tric patients in Latin America to define better their de-
mographic and clinical characteristics and response to 
treatment, and thus optimize the management of this 
group of patients.
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