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The treatment of lupus nephritis

.

Lewis EJ.  The treatment of lupus nephritis: revisiting Galen.  Annals of Internal 

Medicine 2001;21:296-298



























Cyclophosphamide versus Cyclosporine

42 patients with MN participated in a randomized, controlled trial . 

Austin HA, Illei GG, Braun MJ, Balow JE. Randomized, 

controlled trial of prednisone, cyclophosphamide, and 

cyclosporine in lupus membranous nephropathy.  J Am Soc 

Nephrol. 2009 Apr;20(4):901-11.
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Maintenance therapy

MMF compared with  AZA following induction with 

either CYC or MMF for 6 months.

No significant differences.

Chan TM, Tse KC, Tang CS, Mok MY, Li FK. Long term study of MMF as 

continuous induction and maintance treatment for diffuse proliferatve lupus 

nephritis . J Am Soc Nephrol 2005; 16:1076-1084



Maintenance therapy

MMF did not increase the rate of death, ESRD, renal 

relapse comparing with AZA.

Mycophenolate Mofetil Versus Azathioprine for 

Maintenance Therapy of Lupus Nephritis 

(MAINTAIN)

Aspreva Lupus Management Study, maintenance 

therapy (ALMNS)

Zhu B, Chen N, Lin Y, et al.  MMF in induction and maintenance therapy of 

severe lupus nephritis:  a meta analysis of randomized controlled trials.  

Nephrol Dial Transplant 2007;22:1933-1942



Azathioprine

87 European pts with biopsy proven nephritis (8 class 

IIIVc and 79 class IV-Vd) and mean CCl:  65 mil/min.

The results are limited by the exclusion of pts with 

severe renal impairment (rarity of crescents), 70% 

Caucasian and short duration of trial.

CYC is superior to AZA as induction.

Grootscholten C, Bajema IM, Florquin S, et al.  

Azathioprine/methyprednisolone versus cyclophosphamide in proliferative 

lupus nephritis.  A randomized control trial. Kidney Int 2006;70:732-742.









Rituximab

The Exploratory Phase II/III SLE Evaluation of Rituximab

(EXPLORER) trial tested the efficacy and safety of rituximab

versus placebo in patients with moderately-to-severely active 

extrarenal SLE.

No differences were noted between placebo and rituximab in 

the primary and secondary end points.

Efficacy in lupus nephritis in 2 RCTs  (EXPLORER and Lupus 

Nephritis Research).

JT Merrill , C Neuwelt , DJ Wallace, et al.  Efficacy and safety of rituximab in 

moderately-to-severely active systemic lupus erythematosus: the randomized, 

double-blind, phase II/III systemic lupus erythematosus evaluation of rituximab trial. 

Arthritis Rheum. 2010 ;62(1):222-33.







Cyclophosphamide

…All who drink of this remedy recover in a short time 

except those whom it does not help, who all die.  

Therefore it is obvious that it fails in incurable cases…

Strauss MB.  Commentary.  Milbank Memorial Fund Quarterly.  1969;67:80.















Proliferative LN (I)

ACE inhibitors and ARBS, <130/80 mmHg  (Grade 1B).

Mild focal proliferative LN (defined as less than 25 percent of the 

glomeruli affected on light microscopy and no necrotizing lesions or 

crescent formation, normal blood pressure and serum creatinine, and 

subnephrotic proteinuria), suggest a trial of glucocorticoids alone 

(Grade 2C). 

60 mg/day for one week, tapered to 30 mg every other day for a total of 

three months. 

Goals of therapy are loss of hematuria and reduced proteinuria. 

Patients who do not respond or who progress are treated as if they 

have diffuse proliferative LN. 



Proliferative-Diffuse LN (II)

Moderate to severe focal proliferative or diffuse proliferative LN, 

recommend  initiation  glucocorticoids given with either iv 

cyclophosphamide or oral mycophenolate mofetil (MMF) 

(Grade 1A). 

The choice between iv cyclophosphamide or oral MMF depends upon 

the clinical features (eg, MMF is preferred in blacks and Hispanics) and 

upon patient preference (eg, a young woman may want to avoid the 

potential ovarian toxicity of cyclophosphamide). 



Proliferative-Diffuse LN (III)

iv. cyclophosphamide in patients with more severe disease (eg, 

substantial elevation in serum creatinine and/or crescents on renal 

biopsy) (Grade 1B)-short course regimen. 

MMF-based regimen is chosen, suggest the regimen in the ALMS trial. 

Severe active disease (eg, acute renal failure, florid crescentic 

glomerulonephritis, severe extrarenal disease), glucocorticoid therapy 

be initiated with intravenous pulse methylprednisolone (500 to 1000 mg 

given over 30 minutes daily for three days) to induce a rapid 

immunosuppressive effect since a response to intravenous 

cyclophosphamide is not seen for 10 to 14 days (Grade 1B). 



Proliferative-Diffuse LN (IV)

Maintenance — at least 18 to 24 months or longer (Grade 1B). 

Recommend azathioprine or MMF over cyclophosphamide for 

maintenance therapy (Grade 1B). 

The maintenance regimen depends upon the initial induction therapy: 

For patients who received iv. cyclophosphamide induction therapy, the 

preferred regimen is azathioprine (2 mg/kg per day to a maximum of 

150 to 200 mg/day) (Grade 1C). 

For patients who receive MMF as induction therapy,  recommend MMF 

should be continued as maintenance therapy at a dose of 1000 to 2000 

g/day. Low-dose oral prednisone  at a dose of 0.05 to 0.20 mg/kg per 

day is continued in all patients receiving maintenance therapy. 



Membranous (I)

10-20% -mainly proteinouria with normal renal function.

ACE inhibitors and ARBS, <130/80 mmHg  (Grade 1B).

Immunosuppressive therapy

• nephrotic syndrome and/or rising creatinine, or      

membranous lesions that are associated with focal or    

diffuse proliferative changes. 

• pure membranous LN who do NOT show a decline in 

proteinuria to less than 3.5 g/day with angiotensin 

inhibition and rigorous control of blood pressure, or who 

have a rising serum creatinine (Grade 1B).



Membranous (II)

Recommend prednisone and either intravenous 

cyclophosphamide or cyclosporine (NIH trial) (Grade 1B).

Relapsing or resistant disease — In the NIH trial, relapse of 

proteinuria occurred in 20 percent of patients treated with 

cyclophosphamide and 60 percent of those treated with 

cyclosporine. 



Membranous (III)

Among patients who do not respond to initial therapy with 

cyclosporine,  recommend treatment with 

cyclophosphamide (Grade 1B). 

Among patients who respond to but relapse after initial 

treatment cyclosporine, either intravenous 

cyclophosphamide or a repeat course of cyclosporine may 

be used. 

Among the infrequent patients who do not respond to or 

relapse after initial intravenous cyclophosphamide therapy, 

suggest a trial of cyclosporine (Grade 2C). 



Conclusions

In proliferative lupus nephritis, MMF reasonable 

alternative as an induction therapy for moderate to 

moderately severe disease.  

AZA in mild disease

Minutolo R, Bellizzi V, Cioffi M et al. Postdialytic rebound of serum 

Phosphorus : Pathogenetic and clinical insights . J Am Soc Nephrol 2002; 

13:1046-1054



…No matter how important are new discoveries 

and methods , they cannot be considered to 

have reached fulfillment until generally 

applied to sick…
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