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Question 1

ÅWhat proportion of children have abnormal 

renal function on presentation with SLE ?

A. 10%

B. 20%

C. 30%

D. 60%

E. 90%



Epidemiology of adult SLE

ÅOvert kidney disease at time of diagnosis of SLE

ïin 40-60%

ÅMore common and more severe in non 

European ethnicity (% affected, incidence ESRD 

/million population attributable to LN):

ïCaucasians: 12-33%; 2.5/million

ïAfrican-American/Caribbean: 40-69%; 17-20/million

ïHispanic: 36-61%; 6/million

ïAsianïIndian/Chinese: 47-53%



Epidemiology of paediatric SLE

ÅLimited data on incidence of childhood SLE

ïincidence in a paediatric population varies

ï0.28 - 2.1 per 100,000 children at risk per year

ïMalleson et al (1996),Gardner-Medwin et al (2001)

ÅPrevalence in children and adults from various 

epidemiological studies varies

ï12.0 - 50.8 per 100,000



Background - 1

ÅChildhood-onset SLE

ïvariable clinical manifestations

ïunpredictable natural history

ÅEpidemiological studies

ïprogressive clinical course of SLE

ïsignificant morbidity and mortality rates

ï10 - 17% of proven cases present in 
childhood with more severe organ 
involvement than adults



Background - 2

ÅRenal disease is a major determinant of 

the long-term outcome of SLE

ïinfluence management with 

immunosuppressive agents

ÅHaematological and renal disease

ïmore severe in patients with childhood-onset 

(compared to adult-onset) SLE



Background - 3

ÅDifferent spectrum

ïcardiopulmonary involvement is rare

ïCNS presentation commoner

ÅMultisystem involvement

ïarthritis

ïautoimmune hepatitis

ïmacrophage activation syndrome



Background - 4

ÅPaediatric issues

ïchildren and parents

ïgrowing skeleton

ïeducation

ïevolving identity

ïQOL

ïadolescents

ïadherence to treatment



Background - 5

ÅSame autoimmune processes

ÅSame ACR classification criteria

ÅSame disease markers

ïESR, C3, lymphocyte count, dsDNA

ÅSame drugs

ïsteroids, aza, MMF, HCQ

ïcyclophosphamide, IVIg 

ïrituximab and newer agentsé



Lupus nephritis



Question 2

ÅWhich ISN/RPS class of lupus nephritis 

has subepithelial deposits ?

A. ISN/RPS Class I lupus nephritis

B. ISN/RPS Class II lupus nephritis

C. ISN/RPS Class III lupus nephritis

D. ISN/RPS Class IV lupus nephritis

E. ISN/RPS Class V lupus nephritis



Clinical presentation and 

histopathology of LN

ÅPresentation of renal involvement

ïproteinuria

ïmicroscopic (and rarely macroscopic) haematuria

ïnephrotic syndrome

ïhypertension

ïevidence of renal dysfunction

ÅHistopathology of LN cannot be accurately 

predicted from clinical and serological markers



History of LN histopathology

ÅOriginal WHO classification (1974 - 1975)
ïdeveloped in Buffalo, New York and Geneva

ÅModified WHO classification / ISKD (1982)
ïfurther subdivided the classes

ÅModified WHO classification / Churg (1995)
ïminor adaptation for Class V LN

ÅISN / RPS Working Group (2003)
ïcurrent histopathological classification



ISN / RPS classification of LN

ÅClass I: Minimal mesangial LN

ÅClass II: Mesangial proliferative LN

ÅClass III: Focal LN (IIIA, IIIA/C, IIIC)

ÅClass IV: Diffuse segmental (IV-S) or 
global (IV-G) LN:  A, A/C, C

ÅClass V: Diffuse membranous LN

ÅClass VI: Advanced sclerotic LN



Lupus nephritis biopsy 

ISN/RPS Classification

No endocapillary

hypercellularity

Endocapillary

hypercellularity

Mesangial

deposits only

Class I

Mesangial

hypercellularity

Class II

Subepithelial

deposits

Class V

Involving

< 50% glom

Class III*

Involving

²50% glom

Segmental 

distribution

Class IV S*

Global

distribution

Class IV G*

*Include proportion of glomeruli with active and chronic lesions, necrosis and crescents



Aims of treatment

ÅAim to induce and maintain a remission

ÅChoose agents to minimise toxicity and 

maximise effectiveness

ÅAim to reduce renal flares as associated 

with worse prognosis



London data

Cameron JS Pediatr Nephrol 1994;8:230-249



Introduction

ÅConventional therapies

ïsteroid-sparing agents

ÅAZATHIOPRINE

ÅINTRAVENOUS CYCLOPHOSPHAMIDE

ÅMMF

ÅOTHER IMMUNOSUPPRESSION

ÅDifferent management strategies should 

be considered in problematic patients



Question 3

ÅWhich ethnic groups respond better to 

mycophenolate mofetil than intravenous 

cyclophosphamide ?

A. Asian

B. Black 

C. Caucasian

D. Hispanic

E. No difference



MMF versus cyclophosphamide

Chan et al NEJM 2000;343:1156-62

6m of CYC 

2.5mg/kg/d

MMF 1g bd



MMF versus cyclophosphamide

MMF CYC

ÅComplete remission 17 16

ÅTreatment failure 1 2

ÅRelapse 3 2

ÅDeath 0 2

ÅInfections 4 7

ÅAmenorrhoea 0 3

ÅHair loss 0 4

ÅLeucopenia 0 2



Has patient responded without flares ?

ÅIf remission achieved
ï renal survival and patient survival 94-95%

ÅIf remission not achieved
ï renal survival 46% and 31% at 5 and 10 years

ïpatient survival 69% and 60% at 5 and 10 years

ÅRisk of ESKD highest: diffuse proliferative disease
Korbet et al Am J Kid Dis 2000;35(5):904-14

ÅRecent data, analysing ALMS data;
ïworse outcome if 
Åbaseline eGFR <30mls/min, low C4, LN > 1yr

ïgood outcome if 
Ånormalisation of C3/C4 or >25% fall in proteinuria by 8 weeks



ALMS data

ÅOpen label study 24 week induction phase

ÅISN/RPS Class III to V LN

ÅMMF target dose 3g/day

Åiv cyclophosphamide 0.5-1g/m2/month

ÅPrednisolone 60mg/day tapered

ÅPrimary end-points
ïdecrease in urine protein : creatinine ratio

ïstable or improving plasma creatinine

Appel, GB et al. J Am Soc Nephrol 2009;20:1103-1112



ALMS data

Appel, GB et al, J Am Soc Nephrol 2009;20:1103-1112



ALMS results



ALMS results

Black and Hispanic responded more often to MMF 

than other races

Isenberg D et al Rheumatology 2010;49:128



ALMS results

Worked equally well in ISN/RPS Class V LN

Radhakrishnan et al KI 2010;77:152



ALMS side-effects

MMF CYC

Death: 4.9% 2.8% 

Diarrhoea: 28% 13% 

Nausea: 15% 46% 

Vomiting: 13% 38%

Alopecia 11% 36% 



ALMS maintenance

Dooley MA et al. N Engl J Med 2011;365:1886-1895


