
Joanne Bargman MD FRCPC

Staff Nephrologist and Co-Director

Combined Renal-Rheumatology Lupus Clinic, 

University Health Network Toronto

The Treatment of Lupus Nephritis

Budapest Nephrology School



Learning Objectives

1. To be familiar with the important studies of the past 
3 decades that examined the management of lupus 
nephritis.

2. To understand the source of the evidence for 
cyclophosphamide as the treatment of choice for 
severe lupus nephritis.

3. To review common pitfalls in the treatment of lupus 
nephritis

4. An update on recent studies of proliferative and 
membranous lupus



Treatment of Diffuse Proliferative Lupus Nephritis with 

Prednisone and Combined Prednisone and 

Cyclophosphamide

Å50 patients with diffuse proliferative lupus nephritis

Årandomized to prednisone alone or with daily oral 

cyclophosphamide

Donadio et al, N England J Med 1978

prednisone

prednisone + CTX



Treatment of Diffuse Proliferative Lupus Nephritis with 

Prednisone and Combined Prednisone and 

Cyclophosphamide

Results
Å both groups had same degree of improvement over first 6 

months

Å prednisone-only group had more renal relapses

Å the addition of a second agent did not improve the initial

response rate

Å patients with advanced disease ended up on dialysis with either 

therapy

Donadio et al, N England J Med 1978



Donadio et al: What it Teaches Us Three 

Decades Later

Åitôs the corticosteroid that works the fastest

ÅBut donôt be lulled into leaving them just on 

corticosteroids: corticosteroids alone is associated with 

more relapses and worse renal outcome

Åuse a second agent, but you donôt have to do this right 

away

Åpatients with a lot of established renal damage donôt do 

well, no matter what



The Important Papers : 
Felson; N Engl J Med 1984

Åpooled analysis of outcome trials of lupus nephritis

Å8 trials (including Donadioôs)

Åbetter outcome with corticosteroids + AZA or 

corticosteroids + CTX than steroids alone

Å less renal deterioration with AZA compared to CTX

Å trend to more deaths in the cyclophosphamide groups



The Important Papers: 
Austin; N Engl J Med 1986

Outcome of 5 NIH protocols for lupus nephritis 1969 ï1981

1) High dose oral prednisone 4-8 weeks, with taper;

2) AZA po + low dose prednisone

3) CTX po + low dose prednisone

4) AZA + CTX po + low dose prednisone

5) IV CTX + low dose prednisone



Austin N Engl J Med 1986:

Renal Survival



Austin N Engl J Med 1986:

The Small Print

Åthis was not a contemporaneous study
ïGroups 1*, 2 and 3 ï1969-1976

ïGroups 4,5 ï1973 ï1981

ï*Group 1- in both eras (1 and 1a)

Åvarying duration of follow-up

Åno statistical differences in outcome among IV CTX, 
AZA/CTX, PO CTX, and AZA



Austin N Engl J Med 1986:

Renal Survival
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The Influence of this Paper

Never has so much practice been influenced 

by so few patients !
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Low Dose versus High Dose 

Cyclophosphamide

Å high dose (monthly pulses X 6) 

then quarterly pulses X 2

versus

Å low dose (500 mg q2weeks X 

6) followed by azathioprine

Å same renal outcome

Å twice as many infections in the 

high-dose group

Houssiau et al Arthr Rheum 2002

(AZA)



The Important Papers 
Contreras; N Engl J Med 2004

Å59 pts (58 with WHO III or IV)

Åall received IV CTX ñinductionò for 3 mos

Åthen randomized to

ïcontinued IV CTX q 3 months, or

ïazathioprine (AZA), or

ïmycophenolate mofetil (MMF)

Åstratified by Black or non-Black race



The Important Papers 
Contreras; N Engl J Med 2004
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Å4 out of 5 deaths 

were in the 

cyclophosphamide 

group

deaths



The Important Papers
Contreras; N Engl J Med 2004

Event-

free

(death,

CRF)
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The Important Papers
Contreras; N Engl J Med 2004

Patient

Survival



The Important Papers
Contreras; N Engl J Med 2004

Relapse-

free

survival

} Signal?



The Important Papers
Contreras; N Engl J Med 2004

Åazathioprine and MMF come out well in this study

Åtendency for fewest relapses in MMF group, but AZA 

did well too

Åthis is Level 1 evidence for  reconsideration of the 

dogma of IV CTX as ñstandard of therapyò for lupus 

nephritis

Ådoesnôt address non-CTX induction therapy



Non-CTX Induction: 
Chan N Engl J Med 2000

Prednisone +

ÅMMF 2g/d X 6 m, then 1g/d X 6m

or

ÅCTX 2.5 mg/kg/d x 6m, then AZA 1.5 mg/kg/d X 

6m



Cyclophosphamide vs MMF Induction

Chan et al N Engl J Med 2000



Copyright É2005 American Society of Nephrology

Chan, T.-M. et al. J Am Soc Nephrol 2005;16:1076-1084

No Caption FoundLong-Term Follow-Up MMF vs CTX/AZA
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And another thingé



Lupus is a Disease That Relapses

Åmost studies show about a 40% 4-year relapse rate NO 

MATTER WHAT IMMUNOSUPPRESSIVE REGIMEN 

(including pulse cyclosphosphamide)

Åa relapse does not imply failure of current therapy and 

mandate a change of immunosuppressive agent

Å (relapse if patient is not taking their medication is 

certainly not a failure of therapy)



MMF or Intravenous CTX (Induction) for Lupus 

Nephritis (Ginzler et al, N Engl J Med 2005; 353: 2219-28)

Åmulticenter, randomized, nonblinded trial of induction 
Rx for severe active LN

Ådesigned as equivalence trial

Åcalculated sample size: 64/ Rx arm

ÅHypothesis: MMF has equivalent efficacy with 
superior toxicity / tolerability profile vs IV CTX

ÅDuration: 24 weeks



Ginzler 2005



Ginzler 2005



A Recurrent Theme Since 1984é

Åmore deaths in the cyclophosphamide-treated 

patients

http://www.google.ca/imgres?imgurl=http://www.webweaver.nu/clipart/img/historical/pirates/skull-and-crossbones.png&imgrefurl=http://www.webweaver.nu/clipart/pirates/crossbones.shtml&usg=__tM-onWMH64OODmNb1pHg0zqPW1o=&h=217&w=225&sz=15&hl=en&start=2&zoom=1&tbnid=5JS7ZsERCsKVIM:&tbnh=104&tbnw=108&ei=uJSVT8jIEcHd0QHx55DnBw&prev=/search%3Fq%3Dskull%2Band%2Bcrossbones%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.ca/imgres?imgurl=http://www.webweaver.nu/clipart/img/historical/pirates/skull-and-crossbones.png&imgrefurl=http://www.webweaver.nu/clipart/pirates/crossbones.shtml&usg=__tM-onWMH64OODmNb1pHg0zqPW1o=&h=217&w=225&sz=15&hl=en&start=2&zoom=1&tbnid=5JS7ZsERCsKVIM:&tbnh=104&tbnw=108&ei=uJSVT8jIEcHd0QHx55DnBw&prev=/search%3Fq%3Dskull%2Band%2Bcrossbones%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1


MMF vs IVCY Induction - 24 Wk 

Remission Rates: Blacks vs Others

Complete Remission

MMF Black

MMF Other

IVCY Black

IVCY Other

Complete + Partial 
MMF Black

MMF Other

IVCY Black

IVCY Other 

Ginzler 2005
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Conclusions to the Study

ÅMMF was superior to IV CTX in inducing  remissions of 
severe  LN

ÅMMF and IV CTX had similar efficacy in improving renal 
parameters in pts treated for 24 wks 

ÅMMF was well tolerated (most 2-3g/d) and had less 
withdrawals and toxicity than CTX

Å(My conclusion) MMF is an alternative, and perhaps 
preferable induction therapy to CTX for severe lupus 
nephritis

And who knows about azathioprine?



Criticism of the Chan and Ginzler Studies

ÅMean serum creatinine 

was just 1.0 ï1.4 mg/dl

(88-123 umol/l)

ie not so bad GFR



Test Question:  What was the median serum 

creatinine in the Austin 1986 NIH report?

1. 1.0 mg/dl

2. 1.8 mg/dl

3. 2.5 mg/dl

4. 5.3 mg/dl

http://thecoloringspot.com/images/people/schoolteacher.jpg
http://thecoloringspot.com/images/people/schoolteacher.jpg


The International MMF vs IV 

Cyclophosphamide Study (Appel et al 2009)

Å370 patients with III/IV/V (16% had V only) nephritis 
randomized to MMF (median dose 2.6 g/d) vs IV CTX 
(0.75 g/M2 X 6 doses)

Åmean dose of prednisone 26 mg/d

Åprimary endpoint: decrease in urine protein/creatinine 
ratio and stable or improving serum creatinine

Åsecondary endpoint: complete renal remission, disease 
activity, safety



Response Rates
Appel et al J Am Soc Nephrol 2009



The Most Interesting Result to Me

Appel et al J Am Soc Nephrol 2009

Åonly 8-9% in either group were in complete 

remission at 24 weeks!



Remission Rates by Renal Criteria
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No significant differences between groups in complete 

remission or by individual criteria

Slide courtesy of G. Appel



The Role of Race in Lupus Nephritis 

Åreview of renal outcome in Glomerular Disease 

Collaborative Network (Southeastern US)

Å89 patients with diffuse proliferative nephritis were 

treated with IV CTX for median of 10 months (median 

cumulative dose 6 g)

Å57% were African Americans

Dooley; Kidney Int 1997



The Role of Race in Lupus Nephritis 
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Åequivalent therapy and 

BP control A-A vs Whites

Å5 y survival much better 

in Whites

Å17 / 19 patients reaching 

ESRD were African-

Americans

Å8 of these 17 reached 

ESRD within 8 months

Dooley, Kidney Int 1997



Race and Outcome in Lupus Nephritis

ÅCaucasian race appears to be ñprotectiveò in outcome 

of lupus nephritis

Åthis is independent of socioeconomic factors

Åmust be taken into account when reading the literature 

and treating your patients

ÅI think that Southeast Asian patients are also a ñhigh-

riskò race with regard to lupus nephritis



So What About Rituximab?

ÅThe more expensive the drug, the better it 

works, right?

http://www.google.ca/imgres?imgurl=http://www.niaid.nih.gov/SiteCollectionImages/topics/immunesystem/Rituximab.jpg&imgrefurl=http://www.niaid.nih.gov/topics/immuneSystem/Pages/Rituximab.aspx&usg=___egD6VTxg0TPjhlKA9T95BbvPBY=&h=352&w=410&sz=64&hl=en&start=6&zoom=1&tbnid=edjW4Ov-itPPFM:&tbnh=107&tbnw=125&ei=4QgwT_euJYzp0QGfrKHUCg&prev=/search%3Fq%3Drituximab%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.ca/imgres?imgurl=http://www.niaid.nih.gov/SiteCollectionImages/topics/immunesystem/Rituximab.jpg&imgrefurl=http://www.niaid.nih.gov/topics/immuneSystem/Pages/Rituximab.aspx&usg=___egD6VTxg0TPjhlKA9T95BbvPBY=&h=352&w=410&sz=64&hl=en&start=6&zoom=1&tbnid=edjW4Ov-itPPFM:&tbnh=107&tbnw=125&ei=4QgwT_euJYzp0QGfrKHUCg&prev=/search%3Fq%3Drituximab%26hl%3Den%26gbv%3D2%26tbm%3Disch&itbs=1


The LUNAR Study

ÅRituximab: monoclonal antibody that depletes CD-20 B 

cells

Åuncontrolled studies suggested it worked in refractory 

lupus

Åthis study: patients with Class III or IV lupus nephritis

Å144 patients at 52 centers

Rovin et al Arth Rheum 2012



The LUNAR Study

Åsolumedrol 1000 mg Day 1 and again within 3 days

ïand again with each dose of RTX

Åprednisone 0.75 mg/kg/d tapered to < 10 mg/day by 

week 16 (fast!)

ÅMMF 1.5 g/day up-titrated to 3.0 g/day

ÅRTX or placebo IV days 1, 15, 168, 182 

Rovin et al Arthr Rheum 2012



The LUNAR Study - Results

At 52 weeks:

Åno difference in renal endpoints between 

steroid/MMF/RTX and steroid/MMF/placebo

Åthis is despite more improvement in lupus serology 

(anti-DNA antibodies and complements) in the 

Rituximab group

Åsensitivity analysis showed that even taking out 

microhematuria as an endpoint didnôt make a 

difference

Rovin et al Arthr Rheum 2012



Maintenance Therapy

Åcontinuing therapy with pulse cyclophosphamide as per 

NIH protocol associated with more infections, deaths 

along with no improvement in relapse rate

Å2 trials examined maintenance therapy with azathioprine 

versus MMF



The MAINTAIN Trial
Houssiau et al Ann Rheum Dis 2010

Å105 patients induced with solumedrol and IV 

cyclophosphamide

Åall patients were placed on AZA or MMF after 12 weeks 

regardless of remission status

Åtarget dose 2mg/kg AZA, 2g/day MMF

Åvery few patients of African-Caribbean descent



The MAINTAIN Trial
Houssiau et al Ann Rheum Dis 2010

Å 25% of AZA group had a renal 

flare compared with 19% of 

MMF group (p=NS)

Å no difference in any outcome 

such as 24h urine, serum 

creatinine, ESRD etc

Å more cytopenias in AZA group, 

but not clinically significant

Å Authors: AZA may still have an 

advantage, because safe in 

pregnancy and a lot cheaper



The ASPREVA Lupus Management Study
Dooley et al N Engl J Med 2011

Åfollow-up to the induction study of IV cyclophosphamide 

versus MMF

Åthose who satisfied response criteria were re-

randomized to azathioprine versus MMF for 

maintenance

Å227 patients with class III, IV or V nephritis

ïonly 127 patients completed the 36 month study

ïmain reasons for withdrawal were adverse events and flares



The ASPREVA Lupus Management Study
Dooley et al N Engl J Med 2011

ÅHazard ratio 0.44 (95%CI 

.25 -.77, p=0.003)

for MMF for time to 

treatment failure 
(death/ESRD/sustained 

doubling of 

s.creatinine/proteinuric/  

nephriticflare/immunosuppresi

ve rescue therapy)



The ASPREVA Lupus Management Study
Dooley et al N Engl J Med 2011

Time to First

Renal Flare


