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Key messages

1. Primary systemic vasculitides are rare and serious diseases of young, with little high-level evidence
to guide management

2. Failure to recognise these diseases results in poor outcomes

3. Their rarity and lack of robust outcome measures has historically hampered the ability to perform
clinical trials

4. Whilst awaiting results of the first trials, recommendations based on expert opinion and adult data for

the investigation, diagnosis and treatment of systemic vasculitis of young are presented
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ABSTRACT

Background

The European initiative SHARE (Single Hub and Access point for paediatric Rheumatology in Europe)
aimed to optimize care for children with rheumatic diseases. Systemic vasculitides are very rare in
children. Consequently, despite recent advances, paediatric-specific information is sparse. The lack of
evidence-based recommendations is an important, unmet need.

Objectives

To provide recommendations for diagnosing and treating children with rare forms of childhood systemic
vasculitis.

Methods

Recommendations were developed by a consensus process in accordance with the European League
Against Rheumatism standard operating procedures. A systematic literature review informed the
recommendations, which were devised and evaluated by a panel of experts via an online survey, and
two consensus meetings using nominal group technique. Recommendations were accepted when =
80% of experts agreed.

Results

Ninety-three relevant articles were found, and 78 recommendations were accepted in the two consensus
meetings. General, cross-cutting recommendations and disease-specific statements regarding the
diagnosis and treatment of childhood-onset Polyarteritis Nodosa, Granulomatosis with Polyangiitis,
Microscopic Polyangiitis, Eosinophilic Granulomatosis with Polyangiitis, and Takayasu Arteritis are
provided.

Conclusions

These SHARE recommendations were formulated through an evidence-based consensus process to
support uniform, high-quality standard of care for children with rare forms of paediatric systemic

vasculitis.



INTRODUCTION

Rare forms of primary systemic vasculitis include: Polyarteritis Nodosa (PAN), Granulomatosis with
Polyangiitis (GPA), Microscopic Polyangiitis (MPA), Eosinophilic Granulomatosis with Polyangiitis
(EGPA), and Takayasu Arteritis (TA)(1, 2) (3). Clinical manifestations are highly variable, often multi-
systemic, and can impact markedly on growing children(4). Organ damage and mortality are associated,
particularly if diagnosis and treatment are delayed. The incidence of systemic vasculitis amongst

children is low, poorly characterized, and probably <1/100,000 for each individual disease(5).

Significant progress has been made through collaborative research networks to advance the care and
understanding of disease management of patients with systemic vasculitides, particularly ANCA-
associated vasculitides in adults (the reader is referred to the European vasculitis Society [EUVAS]
website: http://www.vasculitis.org/). Key challenges facing paediatricians include major delays to clinical
diagnosis and referral to centres with expertise in looking after children with these rare conditions,
variability in access to medications and specific aspects of managing children within a multi-disciplinary
team. The paediatric vasculitis research community has been proactive over recent years in developing
classification criteria and outcome measures to facilitate the conduct of clinical trials designed to provide
an evidence base for the treatment of childhood primary systemic vasculitides, and indeed 3 trials
including children with primary systemic vasculitis are ongoing: MYCYC, exploring mycophenolate mofetil
for children and adults with ANCA-associated vasculitis (EudraCT number: 2006-001663-33, manuscript
submitted); MYPAN, exploring mycophenolate mofetil for children with PAN (EudraCT number: 2013-
004668-71, ongoing); and PEPRS, exploring rituximab for children with ANCA-associated vasculitis
(EudraCT number: 2012-002062-13, ongoing). Whilst we await the results of those trials, evidence-
based consensus recommendations aimed at improving diagnosis, management, and ultimately
outcomes for children affected by these disorders are urgently required but are currently lacking due to
the rarity of these diseases in childhood. Accordingly, current management of vasculitis of the young

differs widely.

The European initiative SHARE (Single Hub and Access point for paediatric Rheumatology in Europe)
aims to optimize care for children and young adults with Paediatric Rheumatic Diseases(6-11). For rare
forms of childhood systemic vasculitis (PAN, ANCA-associated vasculitides (AAV), and TA), the
objective was to design cross-cutting and disease-specific evidence-based recommendations for
diagnosis and treatment. Recommendations for the diagnosis and management of Kawasaki Disease

and IgA Vasculitis are described in separate manuscripts.

These consensus recommendations, whilst acknowledging the lack of specific paediatric evidence are
aimed at setting a minimum standard of care for patients looked after in different centres of expertise
across different countries. They are thus aimed at general paediatricians working in shared care with

specialist teams, and at specialists with less experience with paediatric systemic vasculitis.



METHODS

A panel of 16 paediatric rheumatologists, nephrologists and other vasculitis experts from across Europe
were selected from partners of the SHARE consortium. All needed to be senior consultants with at least
10 years’ experience working in a major tertiary paediatric rheumatology referral centre routinely looking
after children with systemic vasculitides as part of a multi-disciplinary team. We used previously
described SHARE methods(9) and the European League Against Rheumatism (EULAR) standardised

operating procedures(12) for developing best practice recommendations.

Systematic literature review

Based on specific research questions identified a priori to focus on both cross cutting and disease
specific matters pertaining to both diagnosis and management by the SHARE team (MWB, SK, NdG,
NG, BV, NW, PB), the PubMed/MEDLINE, EMBASE and Cochrane databases were systematically
searched on 20" June 2013. All systemic vasculitides synonyms were searched using MeSH/Emtree
terms using a validated filter pertaining to children and adolescents only (see Supplementary Table
S1)(13). Articles were assessed using pre-specified inclusion/exclusion criteria (Table S2). All articles
were screened independently by two reviewers (NdG, NG) and checked full text when necessary to
determine eligibility. Disagreement was resolved by a third reviewer (MWB); agreement was reached in
all cases. Additional key articles related to these childhood systemic vasculitides identified between the
initial literature search and the final manuscript drafting (May 2017) were identified. Whilst these did not
directly inform the recommendations, they were included in the manuscript commentary to provide up-

to-date face validity and contextualization.

Validity assessment

All papers were analysed by the expert panel (two reviewers per article) using standardised data
extraction and predefined scoring forms for demographics, diagnostic(14) and therapeutic studies(15).
Any discrepancies were resolved by a third expert (MWB) to reach consensus. Adapted tables for
classification/diagnostic(16) and therapeutic(17) studies were used to determine the level of evidence

and strength of each recommendation (Tables S3, S4).

Establishing recommendations

Provisional statements regarding diagnosis and treatment were developed using data from the included
articles (NdG, NG, PB, SO, SK and MWB). Adult-derived literature was used to inform the development
of the recommendations whenever it was available and when the level of evidence was insufficient from
paediatric-specific data to inform the group. Provisional statements were presented to the expert
committee (n=14) in an online survey. Recommendations were revised according to responses (100%
response rate) and discussed at two face-to-face consensus expert meetings in January 2015 (Utrecht,
n=10 expert participants) and March 2015 (Barcelona, n=16). Nominal group technique was used to

reach consensus(18), with final recommendations accepted only with 280% agreement among experts.



RESULTS

Literature review

The literature search yielded 8,077 articles (Figure S1). Articles on Kawasaki Disease (KD; n=826) and
IgA Vasculitis (n=271) were excluded (separate manuscripts in preparation). A total of 93 relevant
articles meeting the search criteria remained (Table S5). These related to systemic PAN (excluding
cutaneous PAN) (n=20); AAV (n=31): GPA (n=19), EGPA (n=1), MPA (n=1), and for various forms of
systemic vasculitis (n=10); TA (n=38); and multiple forms of childhood systemic vasculitides (n=4).
Further key references identified in the interim from the initial literature search and the time of final
manuscript drafting (July 2017) were also identified and included to provide up-to-date face validity and
context. Seventy-eight recommendations were accepted at the two consensus meetings pertaining to
general cross-cutting recommendations and disease-specific statements (Figure S1 and S2). Fifty-eight
of these were based on expert panel consensus alone (i.e. level of evidence 4, strength of evidence D;
Tables 1-4).

Diagnostic recommendations

Cross-cutting classification and diagnostic recommendations (Table 1)

An initial set of recommendations (Table 1) focused on criteria warranting referral to a specialist for
suspected vasculitis to help prevent diagnostic delay. A stepwise diagnostic approach is recommended,
considering differential diagnoses and extent of organ involvement, including basic screening
investigations recommended for all patients. Important differential diagnoses (infection, malignancy,
non-inflammatory vasculopathies, and monogenic auto-inflammatory diseases) all require
consideration. The paediatric vasculitis activity score (PVAS)(19) was recommended for tracking
baseline disease activity, and follow-up. Organ damage was recognized as an important part of
assessment at diagnosis and follow up. It was acknowledged that although the paediatric vasculitis

damage index (PVDI) is used in clinical studies(20), it is not yet formally validated.

Disease-specific classification and diagnostic recommendations
Table 2 lists disease-specific diagnostic recommendations for rare paediatric systemic vasculitis that

should be considered in addition to the general vasculitis workup.

ANCA-associated vasculitis: GPA & MPA (Table 2)

For GPA, the panel noted that whilst the ACR and Ankara 2008-EULAR/PRINTO/PReS classification
criteria can be helpful to define a patient as having GPA, classification criteria should not be used in
isolation for diagnostic purposes, an important point which is relevant for all the vasculitis syndromes
with described classification criteria. For classification purposes (e.g. for defining epidemiology or
inclusion in clinical trials), there was strong consensus in favour of the EULAR/PRINTO/PReS criteria,
particularly due to their greater sensitivity(3, 21). Whilst there are no specific classification criteria for
paediatric MPA, the Chapel Hill nomenclature(22) provide a useful definition for clinical studies in
children, but again cannot be used in isolation for diagnostic purposes. Although the pattern of organ

involvement is variable, upper airway, ear, nose and throat, pulmonary and renal involvement are



common in GPA(3, 23, 24). MPA often causes necrotizing pulmonary capillaritis as well as
glomerulonephritis(25). Determining the patient's ANCA status is essential when considering the
diagnosis of GPA or MPA (23, 26, 27). ANCA determination by immunofluorescence (IF) alone may
provide suboptimal sensitivity and specificity(28), enzyme-linked immunosorbent assay (ELISA), was
recommended, usually combined with IF in line with adult experience(29-31). ANCA can be directed to
different antigens, anti-proteinase-3 (PR3) is more often seen in GPA(23), and myeloperoxidase (MPO)
is more often present in MPA and EGPA (25, 32). Current routine ANCA assays are not a reliable
measure of disease activity(33). Whilst serial quantified ANCA testing might be predictive of flares of

vasculitis in adults(34, 35), no such data are available for children.

Tissue biopsy (e.g. kidney (light and electron microscopy), lung, nasopharynx or sinuses) and
associated immunohistochemistry were recommended as important to confirm the diagnosis of
AAV(23). It was recognized that obtaining biopsy material should not unduly delay treatment in cases
with organ- or life-threatening disease. Different imaging modalities are recommended in the diagnostic
work-up of AAV, depending on individual patient symptoms (Table 2). For GPA work-up, computed
tomography (CT) or magnetic resonance imaging (MRI) scans of the sinuses can be helpful, although
sinusitis may be less frequent in paediatric GPA, because of physiological and anatomical
underdevelopment of sinuses in young children(24).

Classification and Diagnhosis of EGPA (Table 2)

As with MPA, it was noted that there are no internationally agreed classification criteria for EGPA in
children. Thus, the Chapel Hill 2012 nomenclature(22) provides a useful definition that can be used for
paediatric clinical studies, but are not diagnostic criteria. Other eosinophilic diseases including parasitic
infections, primary hypereosinophilia/hypereosinophilic syndromes, and eosinophilic leukaemia should
be proactively excluded(36). EGPA nearly always involves the respiratory tract and lungs, causing
symptoms including severe asthma and rhinitis(36, 37). Gastrointestinal, neurological, and cardiac
involvement are common and important determinants of outcome(36-38). Cardiac screening using
electrocardiography (ECG) and echocardiography should be performed in all patients. Eosinophilic
myocarditis is a particularly severe complication of EGPA. Thus, in selected patients, myocardial biopsy

is warranted(36).

Classification and Diagnosis of PAN (Table 2)

Whilst both the ACR and Ankara 2008-EULAR/PRINTO/PReS classification criteria are available for
PAN, there was strong consensus favouring use of the EULAR/PRINTO/PReS criteria should be used
to classify PAN, because these relate to the childhood disease specifically(3). PAN in children has an
extensive differential diagnosis: it is particularly important to exclude monogenic vasculitides such as
deficiency of adenosine deaminase type 2 (DADAZ2)(39) and other monogenic auto-inflammatory
syndromes with vasculitis as a feature(40). ANCA is typically negative in PAN(41).

The importance of targeted tissue biopsy was emphasized in suspected cases. However, the patchy
nature of the disease limits sensitivity. Deep (surgical) skin biopsy may be required (as opposed to

punch biopsy) in PAN to increase diagnostic sensitivity. Percutaneous renal biopsy is not usually



indicated in PAN as there is a risk of haemorrhage from renal aneurysms. Thus, diagnosis of renal
involvement is not dependent upon histological confirmation(41, 42). Catheter digital subtraction
arteriography (DSA) was recommended as an important imaging procedure for diagnosing PAN but
should be performed only in centres with specific paediatric expertise(41-43). It should be noted that
DSA may be normal in patients with systemic PAN(41, 43) due to absence of changes early in the
disease course, resolution of changes following corticosteroid treatment and/or failure to image the
affected arterial bed(43).

Specific recommendations were made on other imaging modalities, noting their strengths and
weaknesses (44, 45) (46) (47, 48). Judicial use of catheter DSA of the brain(47) and brain and/or
leptomeningeal biopsy should be considered in selected cases upon discussion with an expert
centre(49, 50). Whilst vascular imaging is crucial, echocardiography and ECG aid detection of heart and

coronary artery involvement in PAN(41, 51).

Classification and Diagnosis of TA (Table 2)

For paediatric TA, whilst ACR and Ankara 2008-EULAR/PRINTO/PReS classification criteria are
available, there was strong consensus favouring use of the paediatric specific EULAR/PRINTO/PReS
criteria(3) to classify TA. Although typically elevated in the early stages of TA, it was noted that normal
acute phase reactants do not exclude the diagnosis, and that in late-stage disease, they may not be
elevated despite ongoing disease activity(20, 52, 53). The importance of four-limb blood pressure
assessment was emphasised, particularly since it is one of the classification criteria for paediatric TA(3).
The importance and selective use of multiple imaging modalities in the stepwise assessment of TA in
childhood was emphasised (Table 2)(20, 54).

Treatment

Cross-cutting treatment recommendations

Table 3 summarises cross-cutting recommendations for treating the rare paediatric systemic
vasculitides. Levels of evidence for children are poor, principally extrapolated from adult studies and/or
based on small descriptive paediatric studies. With these caveats in mind, Figure 1 presents a standard
therapeutic approach to severe systemic vasculitis therapy (excluding crescentic glomerulonephritis)
and Figure 2 presents an approach for the treatment of crescentic glomerulonephritis/rapidly
progressive glomerulonephritis agreed by all experts (100% agreement; 4D). Overarching principles
included a period of intense treatment (induction therapy) followed by a period of less intense
maintenance therapy. In addition, approaches to be taken when disease is refractory to remission or
there is a major relapse. A detailed description of how to define remission is beyond the scope of this
manuscript, although in clinical trials is usually defined as paediatric vasculitis score (PVAS) score of
0/63 on 2 separate occasions at least 1 month apart!®, and usually also associated with adherence to a

protocolised corticosteroid taper depending on the study.

Induction regimens typically include high dose corticosteroids, IV cyclophosphamide (CYC), and

therapeutic plasma exchange(55). CYC may be complicated by toxicity. Hence, ongoing clinical trials



are examining safer alternatives(56). Adult-derived evidence clearly demonstrates its benefit(40), and
has demonstrated that IV pulsed CYC has a more favourable therapeutic index than daily oral CYC(57,
58). Limited paediatric evidence reports favourable outcomes for children treated with IV CYC for AAV,
PAN, or TA(20, 23, 41). MESNA was recommended to be co-administered with IV CYC(59). Sperm
cryopreservation should be considered for all post-pubertal males prior to receiving CYC, although the
complexity of achieving this in sick patients was acknowledged(60). There was insufficient evidence and

lack of agreement amongst experts to recommend routine ovarian protection using triptorelin.

Recommended first-line maintenance options based on expert opinion, uncontrolled descriptive
paediatric studies, and extrapolation from adult vasculitis studies, are azathioprine (AZA); methotrexate
(MTX); and mycophenolate mofetil (MMF), in line with AAV guidelines in adults(61). Rituximab (RTX),
as recently demonstrated in adults(62), might be an important maintenance therapy for children with
AAV. Currently there is no published evidence to support its routine use as a maintenance agent for
children with AAV. In patients with other types of rare paediatric systemic vasculitis, RTX can be

considered for refractory cases, or patients who cannot tolerate other treatment regimens(40, 63).

Primary induction therapy might fail or disease might initially respond, but subsequently relapse. In this
situation, it was recommended that next steps to consider would include increased dose of
corticosteroids (oral or IV), and a change in disease-modifying agent are usually warranted, after
excluding non-compliance. In some specific cases or disease sub-types, RTX or MMF may be helpful
primary induction agents. Second or third line therapeutic agents for induction and/or maintenance could
include: MMF, MTX, anti-TNF agents, RTX, or tocilizumab in refractory or relapsing cases. Intravenous

immunoglobulin (IVIG) and/or plasma exchange could also be considered.

Maintenance treatment may be withdrawn slowly over at least 6 months if a patient has been in
remission for at least 12 months whilst on maintenance therapy. The experts also acknowledged,
however, that this may need to be longer (e.g. 24 months) for AAV, in line with more recent adult
recommendations(64). No specific recommendations were made for the actual weaning dose regimens

of corticosteroids or stopping disease modifying agents.

As well as immunomodulatory treatment, other important aspects of management were noted (all largely
based on expert opinion: 4D), including use of antiplatelet agents to prevent thrombotic complications
associated with systemic vasculitis in the young(65); antibiotic prophylaxis (specifically against
Pneumocystis Jiroveci Pneumonia, PJP); osteoporosis prophylaxis; and gastric protection (e.g. with
protein pump inhibitors, PPIS) in case of gastric pain. For incipient gangrene or other critically severe
ischaemic complications, IV epoprostenol should be considered (under expert guidance), although it

was acknowledged that there is limited published paediatric evidence in this context(66).

Disease-specific recommendations for treating rare paediatric systemic vasculitides

In addition to the over-arching approaches described above, specific treatment approaches are



important when particular vasculitides are diagnosed (summarised in Table 4).

Treatment of ANCA-associated vasculitis: GPA and MPA (Table 4)

In view of the lack of robust evidence in children and the high level of evidence in adult studies for AAV,
it was recommended that EULAR recommendations for managing adult-onset AAV (first published in
2009(67), updated in 2016(64)), should also be followed for children. An important caveat to this was
the aforementioned use of RTX as a maintenance agent in children with AAV. As clinical trials/studies
involving paediatric AAV patients are clearly warranted, the panel agreed that given the rarity of this
disease in the paediatric population, including children in adult-focused trials may be acceptable
depending on the trial design and therapeutic agent under consideration. One example of this is the
MYCYC trial(56). Use of biological agents, including RTX as an alternative to, or to limit exposure to
CYC was recommended for paediatric AAV patients with critical organ or life-threatening disease failing
to respond to standard vasculitis therapy, or in patients with concerns exist regarding CYC toxicity.
Specific attention was also given to considering the use of prophylactic co-trimoxazole, since in addition

to preventing PJP, it might help prevent upper respiratory tract relapses in GPA(68).

Treatment of EGPA (Table 4)
There was no specific high-level evidence underpinning disease-specific recommendations for
paediatric EGPA. Hence, recommendations were based on descriptive studies(36, 37) and/or expert

opinion. Thus, the general treatment approach outlined in Figure 1 was considered appropriate.

Treatment of PAN (Table 4)

In view of limited paediatric data, and pending the results of the aforementioned MYPAN trial, treatment
of PAN is recommended to follow principally adult-onset PAN recommendations(67), albeit with 1V-
pulsed CYC rather than daily oral CYC (as suggested for adults) for reasons previously discussed.
Biologic treatment for PAN may be indicated in patients who fail to respond to standard therapy or where
concern exists regarding cumulative CYC dose; either TNF-alpha or IL-6 blockade or B-cell depleting
agents could be considered(63). Recommendations were also made for the approach to cutaneous
disease in the absence of severe systemic inflammation and other major organ involvement as well as

for maintenance therapy.

Treatment of TA (Table 4)

Due to lack of robust evidence in children, EULAR recommendations for adult TA were recommended
for paediatric TA patients(53). Specialist centres with experience in treating paediatric TA patients
should always be involved. In the absence of a suitable biomarker or imaging modality that can help
monitor therapy, disease status should be carefully and regularly monitored clinically, supported by
various investigations including MRI/MRA where appropriate (see also Table 2). The panel noted the
importance of accurate, appropriate and frequent blood pressure monitoring, and specifically the
significant challenges of treating TA-associated systemic hypertension(69). Significant or subclinical

cerebrovascular involvement must be considered carefully when managing systemic hypertension,
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especially as a precipitous drop in blood pressure may cause major CNS damage due to decreased
perfusion, a general principle when treating renovascular hypertension of the young(70-72).
Acknowledging that systemic hypertension may not resolve even with appropriate medical
management, referral for endovascular and revascularization procedures must be considered early,
under specific indications, preferably when the disease is quiescent, and in centres of expertise(20, 53,
69). Specific induction treatment of TA in children includes CYC or MTX, combined with high dose
glucocorticoid therapy(20, 53). The panel acknowledged reports of the use of TNF-blockade, anti-IL-6
therapy, and/or rituximab for severe disease(20, 53, 73-81). Maintenance agents can include MTX, AZA,
or MMF(20, 53). Other therapies, including anti-platelet therapy and/or full anticoagulation, might be
indicated(20, 74).

Renal involvement in childhood vasculitis

Historically, outcomes for adults with vasculitis have been heavily influenced by severe renal
involvement which has resulted in a specific focus on treatment pathways for those with rapidly
progressive glomerulonephritis, a situation which also applies to paediatric practice. Whilst there is
considerable overlap between patients with vasculitis with or without crescentic nephritis, we provide
pathways summarising an approach to the treatment of severe systemic vasculitis in children, with or
without renal involvement (Figures 1 and 2). Two considerations are important in the context of
crescentic nephritis: emphasis on the differential diagnosis (to include anti-GBM disease) and

importance of plasma exchange.

Discussion

Seventy-eight cross-cutting and disease-specific evidence-informed recommendations for diagnosing
and treating PAN, GPA, MPA, EGPA and TA, were agreed upon by the European-wide group of
paediatric vasculitis experts. The childhood systemic vasculitides addressed are rare childhood
diseases, with very poor levels of evidence to inform practice. For exactly these reasons,
recommendations were developed and the experience of experts was shared, for paediatricians or
physicians who rarely encounter these patients. These recommendations provide expert guidance, not

fixed protocols; nor should they be used in place of direct expert input when available.

Several investigations span the differential diagnosis of systemic vasculitides in the young. Many tests
are required for staging vasculitic organ involvement with controversies and pitfalls in their interpretation.
We were, therefore, necessarily specific regarding certain laboratory investigations and imaging
technigues needed. This should not be misunderstood as indicative of high levels of evidence in support
of these specific recommendations, but rather as an approach agreed upon by international experts.
We distinguished between ‘required’ tests (largely applicable to all patients), and ‘potential’ tests to be
considered for individual patients in specific circumstances as part of the diagnostic process, to help

clinicians prioritise the order of the step-wise investigative approach.
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Figures 1 and 2 summarise the treatment pathways recommended. This guidance may be tailored for
individual patients at the discretion of clinicians and should not be used in place of expert input. The low
levels of evidence offered for treatment of these diseases necessitates extrapolation from adult studies,
with all the caveats around that approach. This highlights the need for multicentre, international studies
in this area. The rarity of these diseases, restrictions relating to regulatory requirements for international
studies, and lack of industry interest in paediatric systemic vasculitides are major barriers. That said,
these barriers are not impossible to overcome as exemplified by the soon-to-be published MYCYC trial
which compared cyclophosphamide versus mycophenolate mofetil in adults and children with ANCA
vasculitis. Moreover, rare disease clinical trial designs such as Bayesian analyses have been employed
in the ongoing MYPAN trial, comparing cyclophosphamide versus mycophenolate mofetil in childhood
polyarteritis nodosa. Lastly, the PEPRS study (pediatric polyangitis rituximab study) is exploring the
safety and efficacy of rituximab in children with ANCA vasculitis, albeit in the context of an uncontrolled,

prospective open-label study.

In conclusion, these evidence-informed recommendations strive to advance care for children with rare
forms of systemic vasculitis. For most of the recommendations, lack of robust scientific evidence

emphasises the urgent need for more research on these diseases to improve outcomes.
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Table 1: Cross-cutting recommendations on diagnosis of rare paediatric systemic vasculitides

# Recommendation LoE®® | SoR®2
1. In any paediatric patient with ongoing or a history of unexplained systemic inflammation the diagnosis of systemic vasculitis should be considered and referral to a paediatric | 4 D
rheumatologist should be made, particularly in the presence of unexplained organ involvement.
2. Clinical features combined with laboratory evidence of inflammation that suggest a vasculitic syndrome warranting referral to a paediatric rheumatologist are included in the 4 D
following non-exhaustive list:
e  Pyrexia of unknown origin
e  Vasculitic skin rash
. PNS or CNS involvement
e  Unexplained arthritis, myalgia, serositis
e  Unexplained pulmonary, gastrointestinal, cardiovascular, or renal disease
3. When vasculitis is suspected, diagnosis is often difficult and differential diagnoses are broad. The general work-up for diagnosis of a specific vasculitic syndrome should 4 D
include tissue histology, imaging and determination of ANCA.
4. In every patient in whom a specific vasculitic syndrome is suspected, basic screening investigations, along with blood pressure measurement, should include: 4 D
e Haematology & acute phase reactants:
o  Full blood count, ESR, CRP,
o  Clotting, Prothrombotic screen (if patchy ischemia of digits or skin)
o  Peripheral blood smear
e  Basic biochemistry:
o Renal function, Liver function, CPK, LDH
o Urine dipstick test of urine with UA:UC ratio or UP:UC ratio
. Infection:
o Routine paediatric infection screen
o Anti-streptolysin O antibody titre (ASOT) and/or anti DNase b
o  VZV antibody status
. Immunological tests:
o ANA, ENA antibodies, ANCA, Antiphospholipid antibodies
o  Immunoglobulins 1gG/IgA/IgM/IgE;
o  Complement (C3, C4);
o  REF (if nephritis or interstitial lung disease);
o  GBM-antibody
. Radiological/other:
o CXR;
o  Doppler abdominal ultrasound scan;
o ECG; Echocardiography;
o Digital clinical photography of lesions;
5. When considering a specific vasculitic syndrome, depending on presenting symptoms, tests with specific indications should be considered: 4 D

e  The following may be useful if blood pressure abnormalities:
o  Four limb blood pressure measurements
o  24-hour ambulatory blood pressure monitor

. The following may be useful if evidence/suspicion of specific organ involvement:
o  CT (e.g. thorax, abdomen, brain)
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o MRI

o  MRI/MRA of aorta and major branches

o  Selective contrast visceral arteriography

o  Tissue biopsy (e.g. skin, nasal or sinus, kidney, sural nerve, lung, liver, gut, temporal artery, brain)

o  Nail fold capillaroscopy

o  Possible bonefjoint involvement: radiograph of suspected sites

o Eye symptoms: ophthalmology screen

o  Pulmonary symptoms: V/Q scan

o Renal involvement: Tc-99m DMSA scan

o  Peripheral vascular symptoms: Ultrasound scan Doppler of peripheral arteries

o  Neuropathy: nerve conduction studies

o  Cerebral involvement: MRI/MRA of brain and Cerebral contrast angiography

o  Organ specific auto-antibodies (e.g. ASCA's, brain/neuronal specific auto-antibodies)

o  Cryoglobulins or cryoprecipitants (technical expertise required), particularly if skin involved predominantly at peripheral sites

e  The following may be useful when the differential diagnosis includes malignancy:

o  Lymph node excision biopsy

o  Bone marrow analysis

o PET-CT

e  The following may be useful when the differential diagnosis includes infection:
o  Tuberculosis screen
o PCR for viral infection (e.g. CMV, EBV, enterovirus, Adenovirus, VZV, HBV, HCV)
o  Serology for HIV, Rickettsiae, Borrelia burgdorferi, Mycoplasma
o  Viral serology for Hepatitis B & C, Parvovirus B19
Cryoglobulins or cryoprecipitants (technical expertise required)
e  The following may be useful when the differential diagnosis includes auto-inflammatory syndromes:

o  DNA analysis for MEFV (Familial Mediterranean Fever), TNFRSF1A (TNF alpha receptor associated periodic fever syndrome, TRAPS), MVK (mevalonate
kinase deficiency; previously referred to as Hyper IgD syndrome HIDS), NLRP3 (cryopyrin associated periodic syndrome, CAPS), NOD2
(Crohn’s/Blau’s/juvenile sarcoid mutations), ADA2 (deficiency of ADA2), genetic screening for SAVI (TMEM173) and CANDLE (PSMBS, 4 and 9, and other
proteasome genes if available).

[¢]

6. In the clinical assessment of suspected systemic vasculitis, a structured multi-organ assessment should take place. D

7. For suspected systemic vasculitis, the paediatric vasculitis activity score (PVAS) may facilitate structured multi-organ assessment. The PVAS can be found here: C
http://ard.bmj.com/content/72/10/1628.short

8. At diagnosis and in ongoing-follow up of systemic vasculitis, a PVAS score should be performed to assess disease activity. D

9. At diagnosis and in ongoing follow-up of systemic vasculitis, a multi-organ assessment of damage should be undertaken. C

10. | There is no currently validated tool to assess paediatric vasculitis damage. This is an ongoing unmet need. The paediatric vasculitis damage index (pVDI), whilst un-validated, D

can be assessed here: http://www.mypan.org.uk/Training.html
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Abbreviations: PNS: peripheral nervous system; CNS: central nervous system; ANCA: antineutrophil cytoplasmic antibodies; ESR: erythrocyte sedimentation rate; CRP: C reactive protein; CPK:
creatine phosphokinase; LDH: lactate dehydrogenase; UA:UC: urine albumin to urinary creatinine ratio; UP: UC; urine protein to urinary creatinine ratio; VZV: varicella zoster virus; ANA: antinuclear
antibody; ENA: antibodies to extractable nuclear antigens; RF: rheumatoid factor; GBM: glomerular basement membrane; CXR: chest x-ray; ECG: electrocardiogram; CT: computer tomography; MRI:
magnetic resonance imaging; MRA: magnetic resonance angiography; V/Q: ventilation/ perfusion; DMSA: dimercaptosuccinic acid; ASCA: Anti-Saccharomyces cerevisiae antibodies; PET: positron
emission tomography; PCR: polymerase chain reaction; CMV: cytomegalovirus; EBV: Epstein-Barr virus; HBV: hepatitis B virus; HCV: hepatitis C virus; HIV: human immunodeficiency virus; DNA:
Dexyribonucleic acid; TRAPS: TNF receptor associated periodic syndrome; ADA2: adenosine deaminase 2; SAVI: Sting associated vasculitis of infancy; CANDLE: chronic atypical neutrophilic
dermatosis lipodystrophy and elevated temperature.

LoE, LoE, level of evidence: la = meta-analysis of cohort studies, Ib = meta-analysis of case-control studies; lla = cohort studies, 1lb = case-control studies, Il = non-comparative descriptive studies; IV
= expert opinion(16); SoR,, strength of recommendation: A, based on level 1 evidence; B, based on level 2 or extrapolated from level 1; C, based on level 3 or extrapolated from level 1 or 2; D, based
on level 4 or extrapolated from level 3 or 4 expert opinion(12).
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Table 2 — Disease-specific recommendations on the classification and diagnosis of rare paediatric vasculitides

# Recommendation LoE®® | SoR®2

Granulomatosis with Polyangiitis (GPA) & Microscopic Polyangiitis (MPA)

1. There are no validated diagnostic criteria for GPA or MPA. 4 D

2. There are 2 different classification criteria for GPA (Wegener’s granulomatosis): the ACR criteria and the EULAR/PRINTO/PReS (Ankara 2008) criteria. The 2A C
EULAR/PRINTO/PReS endorsed Ankara 2008 criteria should be used to classify GPA in the paediatric population.

3. No classification criteria exist for MPA,; it is defined in the Chapel Hill (2012) nomenclature?. As no separate paediatric classification criteria exist, this definition should be | 4 D
used when referring to MPA for the purposes of epidemiological and/or clinical studies.

4. ANCA are important for the diagnosis of AAV. 2A C

5. It is essential to include ELISA (MPO and PR3) to detect ANCA; immunofluorescence alone is not sufficient for detection of ANCA. 3 C

6. ELISA (MPO and PR3) alone is more reliable for detection of ANCA than IF alone. 3 C

7. Current routine ANCA assays are an unreliable measure of disease activity and hence should not be used in isolation for disease monitoring purposes. 3 C

8. Histopathological confirmation of the diagnosis of AAV is highly desirable but should not delay the start of treatment in patients with organ- or life-threatening disease. 4 D

9. Targeted tissue biopsy can be important for the diagnosis and staging of AAV 2A C

10. Immunohistochemistry (immunofluorescence) should be routinely undertaken in all biopsy specimens 4 D

11. Sinus imaging via CT or MRI may be helpful for the diagnosis of GPA. 4 D

12. A Chest X-Ray is indicated for all patients with AAV, followed up by chest CT in case of abnormal findings or if clinical concern of lung involvement remains despite a | 4 D
normal CXR.

13. Pulmonary function tests should be performed, including Diffusing capacity / Transfer factor of the Lung for Carbon Monoxide (DLCO or TLCO) in patients with suspected | 4 D
lung involvement.

Eosinophilic Granulomatosis with Polyangiitis (EGPA)

1. Since there are no paediatric diagnostic or classification criteria for EGPA (Churg Strauss), the Chapel Hill Definition (2012) should be used when referring to EGPA in 4 D
the paediatric population.

, 2. The differential diagnoses of parasitic infection, primary hypereosinophilia/hypereosinophilic syndrome and eosinophilic leukaemia should be excluded in any paediatric 4 D
patient where EGPA is suspected.

3. Eosinophilic myocarditis is an important and potentially fatal complication in EGPA. Careful assessment of the heart with echocardiography and ECG for this specific 4 D
organ manifestation is warranted in all patients.

4. Myocardial biopsy should be considered in selected patients. 4 D

Polyarteritis Nodosa (PAN)

1. There are 2 different classification criteria for PAN: the ACR criteria and the EULAR/PRINTO/PReS endorsed Ankara 2008 criteria. — The EULAR/PRINTO/PReS - 2A C
Ankara 2008 criteria should be used to classify PAN in the paediatric population; see http://ard.bmj.com/content/69/5/798.full.pdf+htmi

2. The differential diagnosis of PAN requires consideration of inherited autoinflammatory syndromes such as ADA2 deficiency, SAVI and CANDLE syndrome. 4 D

3. ANCA are typically negative in PAN. 3 Cc

4. Targeted tissue biopsy should be performed in patients with suspected PAN. 3 C

5. Due to the patchy nature of the disease, absence of characteristic histopathological changes on tissue biopsy does not exclude the diagnosis of PAN. 4 D

6. Percutaneous renal biopsy is usually not indicated in PAN. 4 D

7. Catheter digital subtraction arteriography (DSA) is the most valuable imaging procedure for the diagnosis of PAN. DSA should be undertaken in centres with specific 3 Cc
paediatric expertise for this test.

8. In early stages of disease or after treatment with corticosteroids arteriography may be normal; this does not exclude the diagnosis of PAN. 4 D
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9. CT angiography may be useful for the diagnosis of PAN, but is less sensitive than DSA, and is associated with significant radiation exposure. Currently, MR angiography | 4 D

lacks sensitivity for the diagnosis of PAN.

10. In cases of suspected cerebral involvement, a cerebral MRI/MR angiography is indicated. 3 C
11. In cases of suspected cerebral involvement, catheter angiography of the brain may be considered in select cases as lesions, particularly those in the posterior circulation, | 3 C
may be missed on MRA
12. In cases of suspected cerebral involvement, brain and/or leptomeningeal biopsy may be considered in select cases, in discussion with an expert center. 4 D
13. Indirect evidence of the presence of medium-size artery vasculitis affecting renal arteries may be obtained by demonstrating patchy areas within the renal parenchyma of | 4 D
decreased isotope uptake on Tc-99m dimercaptosuccinic acid (DMSA) scanning of the kidneys.
14. ECG and Echocardiography can be useful for the identification of pericarditis, valve insufficiency, myocarditis, or coronary artery abnormalities. 3 C
Takayasu Arthritis (TA)
1. There are 2 different classification criteria for TA: the ACR criteria and the EULAR/ PRINTO/PReS-endorsed Ankara 2008 criteria. The EULAR/PRINTO/PReS (Ankara 2A C
2008) criteria should be used to classify TA in the paediatric population; see http://ard.bmj.com/content/69/5/798.full.pdf+html
2. Acute phase reactants are typically elevated in the early stages of TA, but normal acute phase reactants do not exclude the diagnosis of TA. 3 C
3. In the later stages of disease, acute phase reactants may not be elevated, despite ongoing disease activity. 3 C
4. Other tests that may be required to exclude other causes mimicking TA, or for TA disease monitoring include: 4 D
- Central blood pressure measurements (in case of significant peripheral artery stenosis)
- Syphilis serology
- Targeted arterial biopsy
- Tuberculosis
5. Four limb blood pressure should be performed regularly in all patients with TA. 4 D
6. Surveillance for end-organ damage should include formal ophthalmological assessment, echocardiography and ECG in all patients with TA 4 D
7. Imaging in TA requires a stepwise approach including multiple imaging techniques. An overview of relevant imaging techniques for imaging in TA with relevant 4 D

advantages and disadvantages is outlined below.

Takayasu Arteritis - Vessel Imaging options

MRI/MRA and CTA

MRA and CTA are of equal value for imaging of the vessel lumen, but MRA is preferable to CTA in children to minimise exposure to radiation. MRI/MRA also provides
information on arterial wall thickness, oedema and late gadolinium enhancement (the latter two usually being indicative of active disease).

Doppler US

Doppler USS is useful for imaging the carotids and renal arteries, but cannot cover deeper arteries and usually not the whole aorta.

PET-CT and PET-MRI

PET-CT is useful for the detection of active large vessel vasculitis if positive, but a negative test does not exclude active disease definitively. This modality cannot be
routinely used for on-going monitoring of disease activity as the radiation dose is too high. PET-MRI is a newer development and is preferred when available.

Digital subtraction arteriography
(catheter angiography)

Digital subtraction arteriography remains the gold standard for obtaining images of the vessel lumen. This imaging modality remains particularly important when
considering smaller vessels (<5mm, including the coronaries) and for workup for revascularisation procedures such as angioplasty.

Takayasu Arthritis - Additional imaging options

Heart and aortic imaging

It is important to always evaluate the heart as well as the aorta and major branches (thoracic and abdominal) in TA, looking specifically for: aortic regurgitation,
ventricular hypertrophy secondary to hypertension, myocarditis and coronary involvement. Echocardiography should be the first line heart imaging technique, followed
by cardiac MR (the latter being particularly good for detection of myocarditis).

Cerebral imaging

Consider brain imaging in all cases. Parenchymal changes on MRI may suggest ischaemia; cerebral MRA is important for identifying cerebral vasculitis.
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Abbreviations: AAV: ANCA associated vasculitis; ELISA: enzyme-linked immunosorbent assay; MPO: myeloperoxidase; PR3: proteinase 3; IF: immunofluorescence; PAN: polyarteritis nodosa;
MRI = Magnetic Resonance Imaging; MRA = Magnetic Resonance Angiography; CTA = Computed Tomography Angiography; US = ultrasound; PET-CT = Positron emission tomography—computed
tomography; PET-MRI = Positron emission tomography-Magnetic Resonance Imaging.

LoE, level of evidence: la = meta-analysis of cohort studies, Ib = meta-analysis of case-control studies; lla = cohort studies, IIb = case-control studies, Il = non-comparative descriptive studies; IV =

expert opinion (16); SoR, strength of recommendation: A, based on level 1 evidence; B, based on level 2 or extrapolated from level 1; C, based on level 3 or extrapolated from level 1 or 2; D, based on
level 4 or extrapolated from level 3 or 4 expert opinion.(12)
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Table 3 — Cross-cutting recommendations on treatment of rare paediatric vasculitides

# Recommendation LoE®® | SoR®2
1. The treatment of severe systemic vasculitis (organ- or potentially life-threatening disease), requires a period of intense treatment (induction therapy) followed by a period | 4 D
of less intense maintenance therapy.
2. Whilst limited data prevent specific recommendations on induction therapy for vasculitic syndromes, a general approach for severe vasculitis may include treatment with: | 3 C
- Corticosteroids (methylprednisolone or prednisolone)
- IV CYC
- Therapeutic plasma exchange
3. IV CYC is preferred to oral CYC due to lower toxicity and comparable efficacy, as well as ensured adherence to treatment. 3 C
4. The following immunomodulatory agents should be considered for first-line maintenance: 3 C
- AZA; MTX; MMF; Rituximab (for AAV)
5. Second or third line therapeutic agents for induction and/or maintenance that may be considered are: MMF, MTX, Rituximab, anti-TNF agents, IVIG, and/or Tocilizumab 3 C
6. In case of relapse or failed primary induction therapy, increased dose of corticosteroids (oral or 1V) are usually warranted, and a change in disease modifying agent 4 D
should be considered after exclusion of non-compliance.
7. There is no high-level evidence about how to stop maintenance therapy. However, treatment may be withdrawn slowly over at least 6 months if a patient has been in 4 D
remission for at least 12 months on maintenance therapy
8. A general outline for treatment of severe systemic vasculitis is outlined in Figure 1. This outline can be followed for treatment of severe systemic vasculitis. 4 D
9. A general outline for treatment of crescentic glomerulonephritis/rapidly progressive glomerulonephritis is outlined in Figure 2. This outline can be followed for treatment of | 4 D
crescentic glomerulonephritis/rapidly progressive glomerulonephritis.
10. | During immunomodulatory treatment, other important aspects of management that should be considered are: 4 D
- Antiplatelet agents
- Antibiotic prophylaxis (specifically against PJP)
- Osteoporosis prophylaxis
- Gastric protection (PPI)
11. | CYC should be administered with MESNA unless there is hypersensitivity to the latter 4 D
12. | Sperm cryopreservation may be considered for all post-pubertal males prior to receiving CYC. 4 D
13. | IV epoprostenol should be administered in case of incipient gangrene or other critically severe ischaemic complications. 4 D

Abbreviations: IV: intravenous; AZA: azathioprine; CYC: cyclophosphamide; MTX: methotrexate; MMF: mycophenolate mofetil; IVIG: intravenous immunoglobulin; PJP: Pneumocystis Jiroveci
Pneumonia; PPI: proton pump inhibitor; MESNA: 2-mercaptoethane sulfonate Na (Na = sodium).
LoE, level of evidence: 1A, meta-analysis of randomised controlled trial; 1B, randomised controlled study; 2A, controlled study without randomisation; 2B, quasi-experimental study; 3, descriptive
study; 4 expert opinion(17); SoR, strength of recommendation: A, based on level 1 evidence; B, based on level 2 or extrapolated from level 1; C, based on level 3 or extrapolated from level 1 or 2;
D, based on level 4 or extrapolated from level 3 or 4 expert opinion.(12)
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Table 4 — Disease-specific recommendations on treatment of rare paediatric vasculitides

# Recommendation LoE®® | SoR12

Granulomatosis with Polyangiitis (GPA) & Microscopic Polyangiitis (MPA)

1. Considering the lack of evidence in children and the high level of evidence in adult studies for AAV, the EULAR recommendations on adult-onset AAV (2013) can be 4 D
used in paediatric AAV patients.

2. Treatment with a biological agent may be indicated in AAV patients with critical organ or life-threatening disease which has failed to respond to standard vasculitis 1b B
therapy, or in patients in whom concerns exist regarding CYC toxicity.

3. In case of treatment with a biological agent, B-cell depleting therapy should be the treatment of first choice 1b B

4. Cotrimoxazole is recommended to be added to treatment for AAV to help prevent bacterial infection, PJP, and to help prevent upper respiratory tract relapses in GPA. 1b B

5. Clinical trials/studies involving paediatric AAV patients are warranted; given the rarity of this disease in the paediatric population, inclusion of children in adult trials may 4 D
be acceptable depending on the trial design/therapeutic agent under consideration

Eosinophilic Granulomatosis with Polyangiitis (EGPA)

1. No disease-specific recommendations have been noted for EGPA. For general treatment guidelines, see the section: “Cross-cutting recommendations on treatment of | 4 D
rare paediatric systemic vasculitides”

Polyarteritis Nodosa (PAN)

1. Considering the lack of evidence in children, and the higher levels of evidence in adult studies on PAN, the treatment of severe PAN in children is based on published 4 D
uncontrolled retrospective paediatric data, and recommendations for adult-onset PAN patients.

2. In patients presenting with cutaneous disease, in the absence of severe systemic inflammation and other major organ involvement, NSAID and/or corticosteroid treatment | 4 D
alone may be appropriate, with careful monitoring of clinical and laboratory parameters as this is weaned.

3. Treatment with a biological agent may be indicated in PAN patients that fail to respond to therapy with standard agents OR where concern exists regarding cumulative | 3 C
CYC dose.

4. Currently, no firm recommendation can be made regarding first choice of biological agent in PAN; TNF blockade, B-cell depleting therapy, or IL-6 blockade may be 4 D
considered.

5. Following successful induction of remission, maintenance therapy should be administered for 12-36 months in PAN, depending on clinical course; some patients may 4 D
require treatment for even longer.

Takayasu Arthritis (TA)

1. Considering the lack of evidence in children and the higher level of evidence in adult studies on TA, the EULAR recommendations on adult-onset large vessel vasculitis | 4 D
(that relate to TA, not GCA) may be used in paediatric TA patients.

2. TA should be managed at an expert center because of the rarity of the disease, the limited availability of specialist imaging, specialist vascular surgery, and the difficulty | 4 D
associated with treating this condition (taken from adult guidelines).

3. Monitoring of therapy should be clinical, supported by measurement of inflammatory markers and/or appropriate imaging. 4 D

4. Follow-up imaging with MRI/MRA may assist assessment of disease activity. 3 C

5. Systemic hypertension is very frequent in paediatric TA. Blood pressure should be measured appropriately and interpreted using age, sex and height centile charts, and | 4 D
treated adequately.

6. Medical treatment of hypertension in TA may be challenging since renovascular hypertension may not respond to medical therapy alone; specialist advice from a paediatric | 4 D
nephrologist should be sought in treating TA hypertension.

7. It is essential to consider significant or subclinical cerebrovascular involvement in the management of systemic hypertension. A precipitous drop in blood pressure can 4 D
cause major CNS damage due to decreased perfusion.

8. If systemic hypertension does not respond to medical management, revascularization procedures may be required in TA. 3 C

9. Referral for consideration of surgical revascularization include: 4 D

- Hypertension from stenotic coarctation of the aorta or renovascular disease
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- End organ ischaemia or peripheral limb ischemia
- Cerebral ischemia
- Aortic or other arterial/cardiac aneurysms, or aortic regurgitation

10. | Surgery during the acute phase of the disease carries significant risk of re-occlusion and procedural complication, so should be deferred until the acute phase is treated, | 4 D
if possible. These techniques should only be undertaken in centers with expertise.

11. | CYC (for induction of remission) and/or MTX (for both induction and maintenance) plus corticosteroid therapy may help improve disease control. 3 C

12. | Maintenance agents for TA include MTX, AZA, and MMF. 3 C

13. | The use of TNF blockade, anti-IL-6 therapy (tocilizumab) or rituximab may be considered on a case-to-case basis; there are case reports of benefit. 4 D

14. | Anti-platelet therapy and/or full anticoagulation may be indicated. 4 D

15. | Clinical trials/studies involving paediatric TA patients are warranted 4 D

Abbreviations: EULAR: European league against rheumatism; NSAID: nonsteroidal anti-inflammatory drug; AZA: azathioprine; CYC: cyclophosphamide; MTX: methotrexate; MMF: mycophenolate
mofetil; GCA: giant cell arteritis.
LoE, level of evidence: 1A, meta-analysis of randomised controlled trial; 1B, randomised controlled study; 2A, controlled study without randomisation; 2B, quasi-experimental study; 3, descriptive study;
4 expert opinion(17); SoR, strength of recommendation: A, based on level 1 evidence; B, based on level 2 or extrapolated from level 1; C, based on level 3 or extrapolated from level 1 or 2; D, based
on level 4 or extrapolated from level 3 or 4 expert opinion. (12)
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Figure 1. A standard therapeutic approach to severe systemic vasculitis therapy (based on

consensus recommendations)
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Figure 1: Second line maintenance agents include: MMF or AZA (if not used as first line maintenance
treatment), MTX, Rituximab (for AAV — seek expert advice), and TNF blockade (seek expert advice).
Other biological agents to consider in select individuals who fail to respond to standard induction therapy
should be given under expert paediatric rheumatology or nephrology supervision only. Consider
epoprostenol IV continuous infusion for incipient gangrene, seek expert advice regarding dose and
duration. Abbreviations: AAV: ANCA Associated Vasculitides; BD: bi-daily; CYC: Cyclophosphamide;
DMARD: Disease Modifying Anti Rheumatic Drug; IVIG: Intravenous Immunoglobulins; MMF:
Mycophenolate Mofetil; MTX: Methotrexate; OD: Once daily; Rx: Treatment; TNF: Tumor Necrosis Factor;

TPMT: thiopurine methyltransferase
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Figure 2: An approach for the treatment of crescentic glomerulonephritis/rapidly progressive

glomerulonephritis (based on consensus recommendations)
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Figure 2: Guideline for treatment of crescentic glomerulonephritis. Of major importance is early diagnosis
and prompt commencement of therapy to maximize chances of renal recovery. Management is always
with expertise from paediatric nephrologists. Abbreviations: GN = glomerulonephritis; 1gG =
Immunoglobulin  G; Anti-GBM = Anti-glomerular basement membrane antibody; CYC =

Cyclophosphamide; HSP = Henoch Schénlein Purpura; SLE = Systemic Lupus Erythematosus.
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