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Abstract

Background

Lupus nephritis (LN) occurs in 50-60% of patients with childhood-onset systemic lupus
erythematosus (cSLE), leading to significant morbidity. Timely recognition of renal
involvement and appropriate treatment are essential to prevent renal damage.

Objectives
To provide evidence-based recommendations for diagnosis and treatment of LN in childhood.

Methods

The SHARE (Single Hub and Access point for paediatric Rheumatology in Europe) initiative
was launched in 2012 to generate diagnostic and management regimens for children and
adolescents with rheumatic diseases such as cSLE. Recommendations were developed
using the European League Against Rheumatism (EULAR) standard operating procedure. A
European-wide expert committee including representation of paediatric nephrology
formulated recommendations using the nominal group technique.

Results

Six recommendations regarding diagnosis and twenty recommendations covering treatment
choices and goals were accepted for the different classes of LN, described in the International
Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003 classification system.
Treatment goal should be complete renal response. Treatment of class | LN should mainly be
guided by other symptoms. Class Il LN should be treated initially with low-dose prednisone,
only adding a DMARD after 3 months of persistent proteinuria or prednisone dependency.
Induction treatment of class I1l/IV LN should be mycophenolate mofetil (MMF) or intravenous
cyclophosphamide combined with corticosteroids; maintenance treatment should be MMF or
azathioprine for at least 3 years. In pure class V LN, MMF with low-dose prednisone can be
used as induction and MMF as maintenance treatment.

Conclusions
Evidence-based recommendations for diagnosis and treatment of LN have been generated to
support uniform and high quality care for all children with SLE.



Introduction

In 2012, the Single Hub and Access point for paediatric Rheumatology in Europe (SHARE)
initiative was launched with the aim to optimise and disseminate diagnostic and management
regimens for children and adolescents with rheumatic diseases, including childhood-onset
Systemic Lupus Erythematosus (cSLE) (1). SLE in children is rare, with a prevalence ranging
from 1.89 to 25.7 per 100,000 children and an incidence of 0.3 to 0.9 per 100,000 children-
years worldwide (reviewed in (2-4)). cSLE and SLE share the same pathogenesis, but in
general, cSLE appears to have a more severe phenotype (5-8). 50%-60% of patients with
cSLE will develop lupus nephritis (LN) (5-8). Timely and accurate recognition of renal
involvement combined with appropriate treatment choices will optimise clinical outcome and
decrease renal-associated morbidity and mortality (1).

Consensus treatment recommendations for (proliferative) LN in children are currently
available (9, 10), but have not included a systematic literature search focused on cSLE
studies, nor did they focus on recommendations regarding diagnosis of LN or treatment in
non-proliferative LN.

SHARE-recommendations for paediatric antiphospholipid syndrome, juvenile
dermatomyositis, familial Mediterranean fever and auto-inflammatory diseases have been
published (11-13)(+ref APS). SHARE-recommendations for diagnosis and treatment of cSLE
— not including LN - have also been published (REF cSLE). Here, the SHARE-
recommendations for LN are presented. These recommendations should support medical
specialists caring for children with LN in carrying out a stepwise diagnostic process and guide
them in the decision making process regarding LN therapies.

Methods

SHARE is a European Union (EU)-funded project; therefore representative paediatric
rheumatologists from across Europe formed a panel of 16 members, with representation of
paediatric nephrology. A selected number of disease experts from outside the EU have also
contributed to the project. The European League Against Rheumatism (EULAR) standardised
operating procedure for developing best practice recommendations was followed (14).

Systematic literature search and study selection

A systematic literature search, based on specific research questions was performed in the
electronic databases PubMed/MEDLINE, EMBASE and Cochrane databases in July 2013
(see online Supplementary Table S1), using a validated filter to search articles pertaining to
children and adolescents only (15). All titles and abstracts were screened independently by
two reviewers (NG and NdG). Articles fulfilling the inclusion criteria were sent to the experts
for validity assessment and data-extraction (Supplementary Table S2). Notably, the literature
search included terms regarding cSLE and paediatric APS, these topics are discussed
separately from this paper (ref APS, cSLE). Here, we report the results of the identified
studies regarding LN in cSLE.

Validity assessment

All articles were analysed by the expert panel (two independent reviewers per article, MWB,
SK, TA, AR, IKP, BBM, CP) using standardized data extraction and scoring forms. Any
discrepancies were resolved by a third expert (SK or MWB) to reach consensus. Adapted
classification tables for diagnostic (16) and therapeutic (17) studies were used to determine
the level of evidence and strength of each recommendation (14) (see online Supplementary
Tables S3 and S4).

Establishment of recommendations



Based on the evidence from the literature search, provisional statements regarding diagnosis
and treatment of LN were formulated (NG, NdG, SK, MWB). Adult literature was consulted if
no evidence in children could be found to map against a particular recommendation. The
provisional statements were presented to the expert committee (n=15) in an online survey
(100% response rate). Recommendations were revised according to responses and
discussed at two sequential face-to-face consensus meetings in March 2014 (Genova,
number of experts participating, n=16) and March 2015 (Barcelona, n=14). Nominal group
technique was used to reach consensus (18). Final recommendations were formulated during
these meetings. Recommendations were accepted when a predefined >80% of the experts
agreed.

Results
Literature review

The results of the literature search are summarized in figure 1. The initial literature search
yielded a total of 9341 articles regarding diagnosis, treatment and management of cSLE.
After screening on title and abstract and assessing the full text for relevance, 55 articles
fulfilled inclusion criteria for LN in cSLE and were scored by the experts (see online
Supplementary Table S5).

Recommendations for Lupus Nephritis — Diagnosis (Table 1)

Renal symptoms that could be indicative of LN are renal dysfunction (acute kidney injury,
acute on chronic kidney disease), hypertension, macroscopic or microscopic haematuria
and/or proteinuria. However, proteinuria is not always related to LN. Orthostatic proteinuria or
postural proteinuria is the most common cause of proteinuria in teenagers, and should
therefore be excluded as a cause of mild proteinuria in patients with (suspected) cSLE (19,
20). If proteinuria is not orthostatic, confirmation and classification of renal involvement with
consultation with paediatric nephrologist is recommended, proceeding to a percutaneous
renal biopsy.

The International Society of Nephrology/Renal Pathology Society (ISN/RPS) 2003
classification system is commonly used to classify LN (9, 21) (see online Supplementary
Table S6). Studies using the ISN/RPS classification system showed that class of nephritis is
associated with severity of renal disease and (long-term) renal outcome. Therefore, treatment
strategies of LN are based upon the class LN nephritis as identified by using the ISN/RPS
2003 classification system (22, 23).

Assessment of renal biopsies can be challenging and requires expertise. A renal pathologist
experienced in LN should be consulted for the evaluation of these biopsies (24). Even so,
misclassification of a renal biopsy is possible. For example, patients diagnosed with class | or
Il LN should not generally have proteinuria after 3 months of treatment. If proteinuria persists
after 3 months, the possibility of misclassification of the biopsy or progression to class Il or IV
LN must be considered (25). To avoid unnecessary repeat biopsy, the expert group
recommends re-evaluating the initial biopsy as a first step.

Recommendations for Lupus Nephritis — Treatment (Table 2, Figure 2)

As clinical symptoms are not reliable enough to reflect severity of renal disease, a renal
biopsy is needed to guide treatment strategy. Treatment strategies for the different classes of
LN are discussed below; an overview summarizing all treatment strategies is shown in Figure
2. It is acknowledged that renal biopsy is not always possible, for instance due to the patient’s
critical clinical condition or due to lack of resources to safely perform the procedure. Nephrotic
syndrome, hypertension and impaired renal function are all correlated with class IlI/IV LN (26-



28). In cases when a renal biopsy cannot be performed, these symptoms should be
considered as reflecting class IlI/IV LN and treated likewise.

The long-term aim for treatment of LN should be complete renal response, with early morning
urine protein:creatinine ratio (UP:UC) of <50mg/mmol or urine albumin:creatinine ratio of 35
mg/mmol and normal or near-normal renal function (estimated Glomerular Filtration Rate
(eGFR) <80 ml/min/1.73m32). Within 6-12 months after initiation of treatment, partial renal
response, defined as a =50% reduction in proteinuria to at least sub-nephrotic levels and
normal or near-normal renal function should be achieved (9).

Several studies have reported on the anti-proteinuric effect of angiotensin-I converting
enzyme inhibitors (ACE-I) or angiotensin-Il receptor blockers (ARB) in renal disease.
Evidence in adult-onset SLE patients shows that these inhibitors of the renin-angiotensin
system have a protective effect on the kidneys in case of proteinuria (29, 30). Therefore,
additional treatment with ACE-I and/or ARB in children with lupus nephritis and proteinuria
should be advocated. A paediatric nephrologist should be consulted to guide the use of ACE-I
or ARB.

ISN/RPS Class | and Il LN

Class | LN is more common in ¢cSLE compared to SLE in adults, but no specific articles on
treatment of class | LN were found in the literature search. Based on literature in adults and
expert opinion, class | LN could be treated with low dose oral corticosteroid therapy (31). If
other organ systems are involved and class | LN has been found, treatment choice should be
guided by these other clinical features. If class | LN is the only clinically active feature, adding
other disease modifying anti-rheumatic drugs (DMARDSs) to the therapy is generally not
necessary (Table 2, Figure 2).

Similarly, class Il LN generally responds well to low dose (<0.5mg/kg/day) oral corticosteroid
therapy, tapered over a 3-6-month period. If proteinuria is persistent or corticosteroid dose
cannot be effectively weaned, the biopsy should first be re-evaluated by a renal pathologist
experienced in LN to exclude possible misclassification. Adding a DMARD to the treatment or
switching to another DMARD effective for LN (e.g. MTX to AZA) is recommended (Table 2,
figure 2) (32-34). Notably, if treatment of class Il LN remains unchanged despite the lack of
renal response or prednisone dependency, renal impairment or even renal failure may
develop (35). There is little evidence for a specific DMARD in class I/ll LN. Only case series
or cohorts with limited number of patients are available and report the use of, mycophenolate
mofetil (MMF), tacrolimus and cyclophosphamide (CYC) with variable effects (36-38).

ISN/RPS Class Ill and IV LN with or without class V LN

Class lll or IV LN, also known as proliferative LN, are the most common and severe forms of
LN in cSLE (6, 26, 27, 39-41). Combination of class Il or IV LN with class V LN is prevalent.
As class Il and IV LN in general show a less favourable disease course than class V LN,
treatment strategies as advised for proliferative LN should be followed in case of combined
class Il or IV with class V LN.

Induction treatment:

In adults, evidence for induction treatment of class Ill and IV LN is based on several
randomized controlled trials (RCT) (42, 43). Equal efficacy and toxicity ratios for low-dose
intravenous (1.V.) CYC (500 mg/pulse, 6 pulses given every 2 weeks) and high-dose CYC
(750 mg/m?/pulse (maximum dose 1200 mg/pulse), 6 monthly pulses) (42). When comparing
high dose 1.V. CYC to MMF (1000 mg/day, maximum dose 3000 mg/day), the renal outcomes
were similar (43). Recently, a network meta-analysis including only RCTs investigated
comparative efficacy and toxicity of I.V. CYC, MMF, calcineurin inhibitors (CNI), Azathioprine




(AZA), Rituximab and plasma exchange alone or in combination for induction and/or
maintenance treatment of proliferative LN in adults. They concluded that induction treatment
with MMF, CNI, or a combination thereof, when added to corticosteroids, were the most
effective treatments compared to 1.V. CYC (44).

No RCTs have been performed in children, but the literature search vyielded several
observational cohort studies and case series describing treatment of class Ill and IV LN. In
the majority of these articles I.V. CYC is used as induction treatment, with good results in the
majority of patients (45-53). Three studies compared I.V. CYC induction therapy to AZA in
proliferative LN, one of these studies included patients with acute renal failure at diagnosis.
The efficacy of both AZA and 1.V. CYC were similar (47, 49, 51). Notably, the patients with
acute renal failure at diagnosis had an excellent renal outcome (49).

One small study compared MMF to I.V. CYC in 13 patients with Class Ill LN. Complete or
partial remission was achieved by more patients in the MMF group than in the I.V. CYC group
(52). A study in 11 patients concluded that MMF is well tolerated as induction treatment (54).
Initial MMF monotherapy combined with ciclosporin after 4 weeks was a safe and effective
therapy for 16 patients, with a follow-up of 12 months (55).

When combining the high-quality evidence from RCT for LN in adult-onset SLE with the
evidence from smaller case series and observational cohort studies in cSLE, the expert group
recommends MMF (1200-1800mg/m2/day, maximum 1500 mg twice daily) or I.V. CYC in
combination with high-dose prednisone (1-2 mg/kg/day, maximum 60 mg/day) for induction
treatment of proliferative LN in cSLE (10, 42-60). The dosing of I.V. CYC (high or low-dose,
see above) is left to the discretion of the treating physician. The toxicity profile of MMF is
more favourable when compared to I.V. CYC and may be preferred above I.V. CYC for this
reason. In case of suspected non-compliance to oral medication, I.V. CYC should be
considered (Table 2, Figure 2) (43, 58).

Maintenance treatment

RCT in adults showing that both MMF and AZA are good options for maintenance treatment
in class Ill and IV LN (56, 57, 61, 62), although a higher relapse rate is seen in patients
treated with AZA (56, 57, 62). In addition, the recent network meta-analysis mentioned above
showed that MMF was the most effective strategy to maintain remission for proliferative LN
(44).

Studies of proliferative LN in cSLE show similar results for MMF and AZA as in adults. Some
studies show better outcomes for MMF, others for AZA (47-49, 51, 52, 54, 55, 63, 64). The
expert group therefore advises to use MMF (1200 mg/m2/day, maximum dose 3000 mg/day)
or AZA (2-3 mg/kg/day, maximum dose 150 mg/day) as maintenance treatment for LN in
cSLE. Of note, AZA is associated with a higher flare risk in a meta-analysis of adult LN RCT
(61). I.V. CYC can also be effective as maintenance treatment (45-47, 50, 51, 53, 63, 64), but
is not advised due to higher toxicity when compared to MMF or AZA (e.g. increased risk of a
reduced ovarian reserve/premature ovarian failure, inhibition of spermatogenesis, increased
risk of bladder carcinoma) (65).

Duration of maintenance treatment in LN in the cSLE case series or observational cohort
studies from our literature search was variable (1 to 5 years). Adult proliferative LN RCT
studying maintenance therapy treat patients up to 3 years with good results (57, 62). The
expert panel agreed that adopting this time frame, while accepting that more evidence is
necessary to support this statement, was the best strategy (Table 2, Figure 2)

Corticosteroid use in class 11I/IV LN

Corticosteroids are generally used concomitantly with induction/maintenance regimen for
class IlI/IV LN but comparative studies regarding corticosteroid dose and oral versus I.V. use
are not available. The EULAR/ERA-EDTA as well as the ACR guideline for treatment of
proliferative LN in adult-onset SLE recommend 1.V. methylprednisolone pulse therapy as part




of the initial treatment strategy, followed by oral prednisone (0,5-1 mg/kg/day) and tapered to
the minimal amount necessary to control disease. This recommendation is based on expert
opinion and extrapolation from controlled studies (9, 66). Consensus treatment plans of
CARRA for induction therapy of proliferative LN in cSLE include three different dosing
regimens combining oral corticosteroids with I.V. methylprednisolone-pulses based on expert
opinion and by evidence from gene-expression arrays suggesting that I.V.
methylprednisolone pulses but not oral prednisone have the potential to eliminate the
interferon-alpha gene expression signature in cSLE (10). However, there are no clinical data
available reporting that eliminating the interferon-alpha gene expression signature is
associated with a better renal outcome.

As there is no robust evidence for the ideal dosing strategy of corticosteroids in proliferative
LN in SLE or cSLE, the expert group has not specified this in a recommendation. Most
studies in cSLE report the use of oral prednisone 1-2 mg/kg/day (maximum 60 mg/day) as
initial dosing in proliferative LN where children < 30 kg mostly are dosed up to 2 mg/kg/day
(38, 47, 48, 52, 53, 64). I.V. methylprednisolone pulse therapy (30 mg/kg/dose L.V. for 3
consecutive days, maximum 1000 mg/dose) may be added to induction treatment before start
of oral prednisone, especially in case of severe disease (e.g. impaired GFR (<80
ml/min/1.73m2), nephrotic range proteinuria (> 3,5 g/24 hr), biopsy-proven crescentic
glomerulonephritis). An example for a prednisone-tapering schedule that may be used is
tapering by 10 to 20 percent at one-week or two-week intervals based on clinical
improvement (42, 43, 58, 62).

ISN/RPS class V LN

When comparing the use of corticosteroids with 1.V. CYC to corticosteroids alone, the
combination therapy was superior in the only RCT for adults with pure class V LN available.
(67). A pooled analysis of patients with pure class V LN included in two RCTs showed that
MMF was equally efficacious when compared to 1.V. CYC as induction treatment (68).
Patients with class V LN with or without class Ill or IV LN were also included in RCT for LN in
adults, showing no difference between the use of MMF or high dose I.V. CYC as induction
treatment (58). Evidence for treatment strategies in the literature search for children with
class V LN was very limited. Recently Hugle et al. reported good renal outcome in a cohort
(n=30) of cSLE with pure class V LN. 33% of the total cohort were treated with DMARDs
(AZA, CSP, MMF) (69).

When combining the evidence of SLE and cSLE, the expert group recommends the use of
MMF in combination with low-dose oral prednisone (0.5 mg/kg/day) as induction treatment for
pure class V LN in cSLE. MMF or AZA are recommended as maintenance treatment. CNI
(ciclosporin, tacrolimus), rituximab or I.V. CYC are recommended as alternative options or for
non-responders (43, 67-69). (Figure 2, Table 2)

Renal flares and refractory disease

In general when a patient is not responding to the prescribed treatment as expected or
develops a flare of disease, noncompliance for medication should first be explored. Lack of
adherence to therapy can be as high as 50%, and has been associated with higher persistent
disease activity and poorer renal outcomes (70-73). In addition, the aim of LN treatment is
complete renal response but RCT in adult LN have shown that time is needed to reach this
response and can be awaited for at least 3-6 months after start of treatment (43). However, if
a patient shows hardly any response within 3 months of induction treatment, it is generally
accepted to change the principle induction agent.

Renal flares have been reported to occur in up to 50% of cSLE patients during maintenance
treatment (41, 74, 75). After excluding noncompliance to medication, restarting or increasing
the dose of corticosteroids (oral prednisone or I.V. methylprednisolone pulses) and a switch
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of DMARD should be considered. Defining renal response criteria or other outcomes of renal
disease is outside the scope of this article. An overview is given in the CARRA consensus
treatment plans for proliferative LN (10).

In persistent active or refractory cases of lupus nephritis class Il and IV with or without class
V LN, treatment should be changed to another therapeutic agent, for example when treating
with MMF this should be changed to rituximab or I.V. CYC. As mentioned before, adherence
must be assessed and dosing of current treatment must be optimized before this switch. With
regard to rituximab, two RCTs in adults testing rituximab for LN did not reach the primary
endpoint, therefore rituximab is not recommended as primary treatment for LN (76, 77).
However in observational studies of LN in adults rituximab has been successfully used as
rescue treatment for refractory LN (78, 79). Only very limited evidence for the use of rituximab
for LN in cSLE was found in the literature search (37, 48). Recently, an observational cohort
study in cSLE reported the effects of rituximab treatment in 63 children, LN was the indication
to start rituximab treatment in 36% of the patients. Rituximab was well-tolerated and improved
disease activity in these children with a significant reduction in oral corticosteroid dose (80).
The expert group recommends that rituximab should be considered as treatment option in
refractory LN, in addition to the DMARD currently used.

CNI (tacrolimus, ciclosporin) can be considered as a treatment option for LN in selected
cases, albeit with the consideration of potential nephrotoxicity especially related to ciclosporin
after long-term use (81).

Discussion

Six recommendations regarding diagnosis, and twenty recommendations regarding treatment
for LN in children were accepted with over 93% agreement among a European-wide group of
CSLE experts, including expertise from paediatric nephrology.

Recommendations for treatment of LN in cSLE are available (9, 10). The cSLE subcommittee
of Childhood Arthritis and Rheumatology Research Alliance (CARRA), a North American
based research collaboration specifically for paediatric rheumatic diseases, have published
consensus treatment plans for newly diagnosed class Il and IV LN in cSLE (10). These
treatment plans correspond well with the SHARE LN recommendations. For example, the
CARRA cSLE subcommittee advises to use MMF or LV. CYC as induction treatment,
similarly to the SHARE recommendations. Differences exist specifically regarding the use of
concomitant corticosteroid use, as pointed out in the results section above. The EULAR/ERA-
EDTA have also published recommendations for the management of adult and paediatric
lupus nephritis but these recommendations have mainly focussed on evidence obtained in
studies with LN in adults. Notably, these recommendations underline the importance of a
well-coordinated transition programme in the care for children with LN (9). The expert group
fully supports this recommendation, but as specific EULAR-guidelines for transition
programmes for young people with rheumatic diseases have recently been published (82), we
have refrained from this subject in the SHARE guidelines.

The SHARE recommendations are the first to specifically focus on evidence in cSLE for
diagnosis and treatment of all classes of LN using a systematic literature search.
Unfortunately evidence in cSLE was limited and the need for new high-quality studies in this
field is clear.

In conclusion, the SHARE project has resulted in evidence-based recommendations for
diagnosis and treatment of LN, to support uniform and high quality care for all children with
LN.



References

1. Woulffraat NM, Vastert B, consortium S. Time to share. Pediatr Rheumatol Online J. 2013;11(1):5.

2. Hiraki LT, Feldman CH, Liu J, Alarcon GS, Fischer MA, Winkelmayer WC, et al. Prevalence, incidence,
and demographics of systemic lupus erythematosus and lupus nephritis from 2000 to 2004 among children in the US
Medicaid beneficiary population. Arthritis and rheumatism. 2012;64(8):2669-76.

3. Kamphuis S, Silverman ED. Prevalence and burden of pediatric-onset systemic lupus erythematosus. Nat
Rev Rheumatol. 2010;6(9):538-46.

4. Pineles D, Valente A, Warren B, Peterson MG, Lehman TJ, Moorthy LN. Worldwide incidence and
prevalence of pediatric onset systemic lupus erythematosus. Lupus. 2011;20(11):1187-92.

5. Bader-Meunier BBM AJ, Haddad E, Cochat P et. al. Initial presentation of childhood-onset systemic lupus
erythematosus: a French multicenter study. 2005. 2005;J pediatr(146).

6. Font J, Cervera R, Espinosa G, Pallares L, Ramos-Casals M, Jimenez S, et al. Systemic lupus

erythematosus (SLE) in childhood: analysis of clinical and immunological findings in 34 patients and comparison with
SLE characteristics in adults. Ann Rheum Dis. 1998;57(8):456-9.

7. Ramirez Gomez LA, Uribe Uribe O, Osio Uribe O, Grisales Romero H, Cardiel MH, Wojdyla D, et al.
Childhood systemic lupus erythematosus in Latin America. The GLADEL experience in 230 children. Lupus.
2008;17(6):596-604.

8. Watson L, Leone V, Pilkington C, Tullus K, Rangaraj S, McDonagh JE, et al. Disease activity, severity, and
damage in the UK Juvenile-Onset Systemic Lupus Erythematosus Cohort. Arthritis and rheumatism.
2012;64(7):2356-65.

9. Bertsias GK, Tektonidou M, Amoura Z, Aringer M, Bajema |, Berden JH, et al. Joint European League
Against Rheumatism and European Renal Association-European Dialysis and Transplant Association (EULAR/ERA-
EDTA) recommendations for the management of adult and paediatric lupus nephritis. Ann Rheum Dis.
2012;71(11):1771-82.

10. Mina R, von Scheven E, Ardoin SP, Eberhard BA, Punaro M, llowite N, et al. Consensus treatment plans
for induction therapy of newly diagnosed proliferative lupus nephritis in juvenile systemic lupus erythematosus.
Arthritis Care Res (Hoboken). 2012;64(3):375-83.

11. Enders FB, Bader-Meunier B, Baildam E, Constantin T, Dolezalova P, Feldman BM, et al. Consensus-
based recommendations for the management of juvenile dermatomyositis. Ann Rheum Dis. 2017;76(2):329-40.
12. Giancane G, Ter Haar NM, Wulffraat N, Vastert SJ, Barron K, Hentgen V, et al. Evidence-based
recommendations for genetic diagnosis of familial Mediterranean fever. Ann Rheum Dis. 2015;74(4):635-41.

13. ter Haar NM, Oswald M, Jeyaratnam J, Anton J, Barron KS, Brogan PA, et al. Recommendations for the
management of autoinflammatory diseases. Ann Rheum Dis. 2015;74(9):1636-44.

14. Dougados M, Betteridge N, Burmester GR, Euller-Ziegler L, Guillemin F, Hirvonen J, et al. EULAR

standardised operating procedures for the elaboration, evaluation, dissemination, and implementation of
recommendations endorsed by the EULAR standing committees. Ann Rheum Dis. 2004;63(9):1172-6.

15. Leclercq E, Leeflang MM, van Dalen EC, Kremer LC. Validation of search filters for identifying pediatric
studies in PubMed. J Pediatr. 2013;162(3):629-34 e2.
16. Zhang W, Doherty M, Pascual E, Bardin T, Barskova V, Conaghan P, et al. EULAR evidence based

recommendations for gout. Part I: Diagnosis. Report of a task force of the Standing Committee for International
Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis. 2006;65(10):1301-11.

17. Zhang W, Doherty M, Bardin T, Pascual E, Barskova V, Conaghan P, et al. EULAR evidence based
recommendations for gout. Part Il: Management. Report of a task force of the EULAR Standing Committee for
International Clinical Studies Including Therapeutics (ESCISIT). Ann Rheum Dis. 2006;65(10):1312-24.

18. Delbecq AL vdVA. A group process model for problem identification and program planning. J Appl Behav
Sci. 1971;7:466-92.

19. Chandar J, Gomez-Marin O, del Pozo R, Sanders L, Montane B, Abitbol C, et al. Role of routine urinalysis
in asymptomatic pediatric patients. Clin Pediatr (Phila). 2005;44(1):43-8.

20. Sebestyen JF, Alon US. The teenager with asymptomatic proteinuria: think orthostatic first. Clin Pediatr
(Phila). 2011;50(3):179-82.

21. Weening JJ, D'Agati VD, Schwartz MM, Seshan SV, Alpers CE, Appel GB, et al. The classification of
glomerulonephritis in systemic lupus erythematosus revisited. Kidney Int. 2004;65(2):521-30.

22. Marks SD, Sebire NJ, Pilkington C, Tullus K. Clinicopathological correlations of paediatric lupus nephritis.
Pediatr Nephrol. 2007;22(1):77-83.

23. Yokoyama H, Wada T, Hara A, Yamahana J, Nakaya |, Kobayashi M, et al. The outcome and a new
ISN/RPS 2003 classification of lupus nephritis in Japanese. Kidney Int. 2004;66(6):2382-8.

24. Grootscholten C, Bajema IM, Florquin S, Steenbergen EJ, Peutz-Kootstra CJ, Goldschmeding R, et al.
Interobserver agreement of scoring of histopathological characteristics and classification of lupus nephritis. Nephrol
Dial Transplant. 2008;23(1):223-30.

25. Lee SG, Cho YM, So MW, Kim SS, Kim YG, Lee CK, et al. ISN/RPS 2003 class |l mesangial proliferative
lupus nephritis: a comparison between cases that progressed to class Il or IV and cases that did not. Rheumatol Int.
2012;32(8):2459-64.

26. Ataei N, Haydarpour M, Madani A, Esfahani ST, Hajizadeh N, Moradinejad MH, et al. Outcome of lupus
nephritis in Iranian children: prognostic significance of certain features. Pediatr Nephrol. 2008;23(5):749-55.

27. Emre S, Bilge I, Sirin A, Kilicaslan I, Nayir A, Oktem F, et al. Lupus nephritis in children: prognostic
significance of clinicopathological findings. Nephron. 2001;87(2):118-26.

28. Hobbs DJ, Barletta GM, Rajpal JS, Rajpal MN, Weismantel DP, Birmingham JD, et al. Severe paediatric
systemic lupus erythematosus nephritis--a single-centre experience. Nephrol Dial Transplant. 2010;25(2):457-63.
29. Kanda H, Kubo K, Tateishi S, Sato K, Yonezumi A, Yamamoto K, et al. Antiproteinuric effect of ARB in
lupus nephritis patients with persistent proteinuria despite immunosuppressive therapy. Lupus. 2005;14(4):288-92.
30. Tse KC, Li FK, Tang S, Tang CS, Lai KN, Chan TM. Angiotensin inhibition or blockade for the treatment of
patients with quiescent lupus nephritis and persistent proteinuria. Lupus. 2005;14(12):947-52.

31. Mok CC, Cheung TT, Lo WH. Minimal mesangial lupus nephritis: a systematic review. Scand J Rheumatol.
2010;39(3):181-9.



32. Marks SD, Shah V, Pilkington C, Woo P, Dillon MJ. Renal tubular dysfunction in children with systemic
lupus erythematosus. Pediatr Nephrol. 2005;20(2):141-8.

33. Han TS, Schwartz MM, Lewis EJ. Association of glomerular podocytopathy and nephrotic proteinuria in
mesangial lupus nephritis. Lupus. 2006;15(2):71-5.

34. Hertig A, Droz D, Lesavre P, Grunfeld JP, Rieu P. SLE and idiopathic nephrotic syndrome: coincidence or
not? Am J Kidney Dis. 2002;40(6):1179-84.

35. Taheri S, Beiraghdar F. Lupus nephritis in Iranian children: a review of 60 patients. Ren Fail.
2011;33(5):499-505.

36. Tanaka H, Oki E, Tsuruga K, Yashiro T, Hanada I, Ito E. Management of young patients with lupus
nephritis using tacrolimus administered as a single daily dose. Clin Nephrol. 2009;72(6):430-6.

37. Trachana M, Koutsonikoli A, Farmaki E, Printza N, Tzimouli V, Papachristou F. Safety and efficacy of

rituximab in refractory pediatric systemic lupus erythematosus nephritis: a single-center experience of Northern
Greece. Rheumatol Int. 2013;33(3):809-13.

38. Ruggiero B, Vivarelli M, Gianviti A, Benetti E, Peruzzi L, Barbano G, et al. Lupus nephritis in children and
adolescents: results of the Italian Collaborative Study. Nephrol Dial Transplant. 2013;28(6):1487-96.

39. Bogdanovic R, Nikolic V, Pasic S, Dimitrijevic J, Lipkovska-Markovic J, Eric-Marinkovic J, et al. Lupus
nephritis in childhood: a review of 53 patients followed at a single center. Pediatr Nephrol. 2004;19(1):36-44.

40. Khoo JJ, Pee S, Thevarajah B, Yap YC, Chin CK. Lupus nephritis in children in Malaysia. J Paediatr Child
Health. 2005;41(1-2):31-5.

41. Lee BS, Cho HY, Kim EJ, Kang HG, Ha IS, Cheong HI, et al. Clinical outcomes of childhood lupus
nephritis: a single center's experience. Pediatr Nephrol. 2007;22(2):222-31.

42. Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD, Garrido Ed Ede R, Danieli MG, et al.

Immunosuppressive therapy in lupus nephritis: the Euro-Lupus Nephritis Trial, a randomized trial of low-dose versus
high-dose intravenous cyclophosphamide. Arthritis and rheumatism. 2002;46(8):2121-31.

43. Ginzler EM, Dooley MA, Aranow C, Kim MY, Buyon J, Merrill JT, et al. Mycophenolate mofetil or
intravenous cyclophosphamide for lupus nephritis. N Engl J Med. 2005;353(21):2219-28.
44, Palmer SC, Tunnicliffe DJ, Singh-Grewal D, Mavridis D, Tonelli M, Johnson DW, et al. Induction and

Maintenance Immunosuppression Treatment of Proliferative Lupus Nephritis: A Network Meta-analysis of
Randomized Trials. Am J Kidney Dis. 2017.

45. Askenazi D, Myones B, Kamdar A, Warren R, Perez M, De Guzman M, et al. Outcomes of children with
proliferative lupus nephritis: the role of protocol renal biopsy. Pediatr Nephrol. 2007;22(7):981-6.

46. Bagi N, Moazami S, Singh A, Ahmad H, Balachandra S, Tejani A. Lupus nepbhritis in children: a longitudinal
study of prognostic factors and therapy. J Am Soc Nephrol. 1996;7(6):924-9.

47. Barbano G, Gusmano R, Damasio B, Alpigiani MG, Buoncompagni A, Gattorno M, et al. Childhood-onset
lupus nephritis: a single-center experience of pulse intravenous cyclophosphamide therapy. J Nephrol.
2002;15(2):123-9.

48. Baskin E, Ozen S, Cakar N, Bayrakci US, Demirkaya E, Bakkaloglu A. The use of low-dose
cyclophosphamide followed by AZA/MMF treatment in childhood lupus nephritis. Pediatr Nephrol. 2010;25(1):111-7.
49. Benseler SM, Bargman JM, Feldman BM, Tyrrell PN, Harvey E, Hebert D, et al. Acute renal failure in
paediatric systemic lupus erythematosus: treatment and outcome. Rheumatology. 2009;48(2):176-82.

50. Chiu SJ, Ou LS, Tsai TL, Hung 13, Huang JL. Sequential evaluation of clinical and laboratory changes
amongst children suffering from lupus nepbhritis during intermittent intravenous cyclophosphamide therapy. Clin
Rheumatol. 2006;25(4):515-9.

51. Hagelberg S, Lee Y, Bargman J, Mah G, Schneider R, Laskin C, et al. Longterm followup of childhood
lupus nephritis. J Rheumatol. 2002;29(12):2635-42.

52. Lau KK, Ault BH, Jones DP, Butani L. Induction therapy for pediatric focal proliferative lupus nephritis:
cyclophosphamide versus mycophenolate mofetil. J Pediatr Health Care. 2008;22(5):282-8.

583. Lehman TJ, Sherry DD, Wagner-Weiner L, McCurdy DK, Emery HM, Magilavy DB, et al. Intermittent
intravenous cyclophosphamide therapy for lupus nephritis. J Pediatr. 1989;114(6):1055-60.

54, Buratti S, Szer IS, Spencer CH, Bartosh S, Reiff A. Mycophenolate mofetil treatment of severe renal
disease in pediatric onset systemic lupus erythematosus. J Rheumatol. 2001;28(9):2103-8.

55. Aragon E, Chan YH, Ng KH, Lau YW, Tan PH, Yap HK. Good outcomes with mycophenolate-cyclosporine-
based induction protocol in children with severe proliferative lupus nephritis. Lupus. 2010;19(8):965-73.

56. Tamirou F, D'Cruz D, Sangle S, Remy P, Vasconcelos C, Fiehn C, et al. Long-term follow-up of the
MAINTAIN Nepbhritis Trial, comparing azathioprine and mycophenolate mofetil as maintenance therapy of lupus
nephritis. Ann Rheum Dis. 2016;75(3):526-31.

57. Dooley MA, Jayne D, Ginzler EM, Isenberg D, Olsen NJ, Wofsy D, et al. Mycophenolate versus
azathioprine as maintenance therapy for lupus nephritis. N Engl J Med. 2011;365(20):1886-95.

58. Appel GB, Contreras G, Dooley MA, Ginzler EM, Isenberg D, Jayne D, et al. Mycophenolate mofetil versus
cyclophosphamide for induction treatment of lupus nephritis. J Am Soc Nephrol. 2009;20(5):1103-12.

59. Vachvanichsanong P, Dissaneewate P, McNeil E. Intravenous cyclophosphamide combined with steroids
in pediatric onset severe lupus nephritis. Int Urol Nephrol. 2013;45(5):1301-8.

60. Vachvanichsanong P, Dissaneewate P, Winn T. Intravenous cyclophosphamide for lupus nephritis in Thai
children. Scand J Rheumatol. 2004;33(5):339-42.

61. Henderson LK, Masson P, Craig JC, Roberts MA, Flanc RS, Strippoli GF, et al. Induction and maintenance

treatment of proliferative lupus nephritis: a meta-analysis of randomized controlled trials. Am J Kidney Dis.
2013;61(1):74-87.

62. Houssiau FA, D'Cruz D, Sangle S, Remy P, Vasconcelos C, Petrovic R, et al. Azathioprine versus
mycophenolate mofetil for long-term immunosuppression in lupus nephritis: results from the MAINTAIN Nephritis
Trial. Ann Rheum Dis. 2010;69(12):2083-9.

63. Demircin G, Oner A, Erdogan O, Delibas A, Baysun S, Bulbul M, et al. Long-term efficacy and safety of
quadruple therapy in childhood diffuse proliferative lupus nephritis. Ren Fail. 2008;30(6):603-9.
64. Pereira T, Abitbol CL, Seeherunvong W, Katsoufis C, Chandar J, Freundlich M, et al. Three decades of

progress in treating childhood-onset lupus nephritis. Clin J Am Soc Nephrol. 2011;6(9):2192-9.

10



65. Brunner HI, Bishnoi A, Barron AC, Houk LJ, Ware A, Farhey Y, et al. Disease outcomes and ovarian
function of childhood-onset systemic lupus erythematosus. Lupus. 2006;15(4):198-206.

66. Hahn BH, McMahon MA, Wilkinson A, Wallace WD, Daikh DI, Fitzgerald JD, et al. American College of
Rheumatology guidelines for screening, treatment, and management of lupus nephritis. Arthritis Care Res
(Hoboken). 2012;64(6):797-808.

67. Austin HA, 3rd, lllei GG, Braun MJ, Balow JE. Randomized, controlled trial of prednisone,
cyclophosphamide, and cyclosporine in lupus membranous nephropathy. J Am Soc Nephrol. 2009;20(4):901-11.
68. Radhakrishnan J, Moutzouris DA, Ginzler EM, Solomons N, Siempos, I, Appel GB. Mycophenolate mofetil

and intravenous cyclophosphamide are similar as induction therapy for class V lupus nephritis. Kidney Int.
2010;77(2):152-60.

69. Hugle B, Silverman ED, Tyrrell PN, Harvey EA, Hebert D, Benseler SM. Presentation and outcome of
paediatric membranous non-proliferative lupus nephritis. Pediatr Nephrol. 2015;30(1):113-21.

70. Koneru S, Kocharla L, Higgins GC, Ware A, Passo MH, Farhey YD, et al. Adherence to medications in
systemic lupus erythematosus. J Clin Rheumatol. 2008;14(4):195-201.

71. M. R. Adherence to Pediatric Medical Regimens. Handbook of Child Psychology and Developmental
Science. 7 ed. New York: John Wiley & Sons Inc. ; 2010. p. 596-.

72. Rojas-Serrano J, Cardiel MH. Lupus patients in an emergency unit. Causes of consultation, hospitalization
and outcome. A cohort study. Lupus. 2000;9(8):601-6.

73. Uribe AG, Alarcon GS, Sanchez ML, McGwin G, Jr., Sandoval R, Fessler BJ, et al. Systemic lupus

erythematosus in three ethnic groups. XVIII. Factors predictive of poor compliance with study visits. Arthritis and
rheumatism. 2004;51(2):258-63.

74. Elmougy A, Sarhan A, Hammad A, El-Refaey A, Zedan M, Eid R, et al. Lupus nephritis in Egyptian
children: a 16-year experience. J Nephrol. 2015;28(5):557-62.

75. Srivastava P, Abujam B, Misra R, Lawrence A, Agarwal V, Aggarwal A. Outcome of lupus nephritis in
childhood onset SLE in North and Central India: single-centre experience over 25 years. Lupus. 2016;25(5):547-57.
76. Merrill JT, Neuwelt CM, Wallace DJ, Shanahan JC, Latinis KM, Oates JC, et al. Efficacy and safety of
rituximab in moderately-to-severely active systemic lupus erythematosus: the randomized, double-blind, phase I/l
systemic lupus erythematosus evaluation of rituximab trial. Arthritis and rheumatism. 2010;62(1):222-33.

77. Rovin BH, Furie R, Latinis K, Looney RJ, Fervenza FC, Sanchez-Guerrero J, et al. Efficacy and safety of
rituximab in patients with active proliferative lupus nephritis: the Lupus Nephritis Assessment with Rituximab study.
Arthritis and rheumatism. 2012;64(4):1215-26.

78. Weidenbusch M, Rommele C, Schrottle A, Anders HJ. Beyond the LUNAR trial. Efficacy of rituximab in
refractory lupus nephritis. Nephrol Dial Transplant. 2013;28(1):106-11.
79. Bang SY, Lee CK, Kang YM, Kim HA, Suh CH, Chung WT, et al. Multicenter retrospective analysis of the

effectiveness and safety of rituximab in korean patients with refractory systemic lupus erythematosus. Autoimmune
Dis. 2012;2012:565039.

80. Watson L, Beresford MW, Maynes C, Pilkington C, Marks SD, Glackin Y, et al. The indications, efficacy
and adverse events of rituximab in a large cohort of patients with juvenile-onset SLE. Lupus. 2015;24(1):10-7.
81. Nakamura T, Nozu K, lijima K, Yoshikawa N, Moriya Y, Yamamori M, et al. Association of cumulative

cyclosporine dose with its irreversible nephrotoxicity in Japanese patients with pediatric-onset autoimmune diseases.
Biol Pharm Bull. 2007;30(12):2371-5.

82. Foster HE, Minden K, Clemente D, Leon L, McDonagh JE, Kamphuis S, et al. EULAR/PReS standards and
recommendations for the transitional care of young people with juvenile-onset rheumatic diseases. Ann Rheum Dis.
2016.

11



