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Treatment  of diffuse or focal proliferative LN 

Risk  factors  for  progression 
at the onset of disease 

 Frequency and severity of renal 
flares 

 Complete  or  partial  response 

 

 

 

 

 Elevated  serum  creatinine  

 Hypertension 

 Nephrotic  range  proteinuria 

 Hematocrit below 26 percent 

 Black and Hispanic race 

 Severity  of  acute  and  chronic  
tubulointerstitial disease 

 Cellular  crescents 

 Male gender? 

 Delayed therapy 

 

 

Risk factors during therapy 

• Immunosuppressive therapy 
in class III, IV 

• Even with aggressive  therapy,  
some patients progressing to 
ESRD 

 

Contreras G et al. Lupus 2005; 14:890. 
 Faurschou M et al. J Rheumatol 2006; 33:1563. 



 Complete  response Partial response 

 Inactive urine sediment 

 Serum creatinine ≤1.4 mg/dL 

 Protein excretion ≤330 mg/d 

 

 5-year renal survival: 94 vs 46% 

 10-year renal survival: 94 vs 31% 

 10-year pt. survival: 95 vs 60% 

 

 50%  reduction  in  proteinuria  
to < 1.5  g/day  

 Stable  serum creatinine 

 

 10-year renal survival: 45 vs 19% 

 10-year pt. survival: 76 vs 46% 

 

Lupus Nephritis Collaborative Study Group. Am J Kidney Dis 2000; 35:904 



PRINCIPLES OF IMMUNOSUPPRESSIVE THERAPY 

Duration of initial therapy Goal of immunosuppressive therapy 

 As  short  as 3 months    

 As  long  as  one  year   

 Averages about 6 months 

 Indications: class III and IV 
with or without class V 

 Based on KDIGO and ACR 
guidelines 

 Resolution of  inflammatory 
and  immunologic activity 

 Achievement of a complete  
response 

 Histologic "remission 

 Clinical "response: 

 SCr 

 Upro 

 U sediment 

 

 
Hahn BH et al. ACR guidelines….. Arthritis Care Res (Hoboken) 2012; 64:797. 
Bertsias GK et al. EULAR/ERA-EDTA recommendations…. Ann Rheum Dis 2012; 71:1771. 



Complete clinical response 

Urine protein: Serum creatinine: 

  Lupus Nephritis Collaborative 
Study Group: < 330 mg/d 

 ALMS, LUNAR, ACCESS: < 500 

 ELNT: < 1000 mg/d 

 Normal 

 < 1.2 mg/dl 

 ≤ 1.4 mg/dl 

 15 to 25 percent of baseline  

Urine sedimant: 

 RBC to ≤ 10 hpf 

 RBC to ≤ 5 hpf 

 Absence of RBC cast 

 

 

 

 



Induction therapy 

KDIGO, ACR, EULAR/ERA-EDTA: 

 Gluco. + MMF or Cyclo.   

 No response in 3 months: 
Cyclo. to MMF or MMF to 
Cyclo. 

 MMF: Black and Hispanic, 
childbearing age women 

 Methylprednisolone pulses: 
AKI, crescentic GN, severe  
extrarenal  disease 

 Oral prednisolone 60 mg/d, 
tapered  every 2 weeks  by 10 
mg/d until 40 mg/day, then 
tapered 5 mg/d every 2 weeks 
until 7.5-10 mg/d  

 ELNT: 500 mg IV every 2 
weeks for a total of six doses 
(results same as higher doses 
NIH but mostly white pt) 

 Euro-Lupus cyclo. regimen 
was effective in minor 
ethnicity in ACCESS trial 

ELNT study. Arthritis Rheum 2002; 46:2121. 



Cyclophosphamide (NIH) MMF (ALMS) 

 longer,  higher-dose  regimen 

 0.5  to 1 g/m2 monthly 6-7  m 

 WBC< 4000 or ANC< 1500 on 
day 10-14: dose reduced by 
0.25 g/m2    

 Not good response: dose 
increased by 0.25 g/ m2, max 
dose 1 g/m2    

 Contrast to NIH: 
maintenance on MMF or Aza 

 Oral Cyclo.: 1.0 mg/kg/d 
titrating up to 1.5, for 2-4 m     

 0.5  g  twice daily  in week 1, 1  
g  twice daily  in week 2,  and  
a target of 1.5 g  twice daily  
thereafter or,  if not  
tolerated, 1 g  three  to  two  
times daily 

 Equal to Cyclo (NIH dose), 
but better in minor ethnicity 

 meta-analysis included 45  
trials and 2846 patients: 
MMF similar to Cyclo in 
terms of mortality, incidence 
of ESRD, and relapse during 
induction, and side effect 
except ovarian  failure and 
alopecia 

 Appel GB et al. ALMS study. J Am Soc Nephrol 2009;20:1103. 

 Gourley MF et al. Ann Intern Med 1996; 125:549. 



Monitoring of patients Preventing toxicity 

 Visits  every  2- 4 weeks  for  
first 3 months, then every 2- 3 
months: 

 Clinical response (cr,Upro, U/A) 

 Immunologic response (C3, C4, 
anti-DNA Ab) 

 Monitoring toxicity (CBC, LFT) 

 Prevention of PCP 

 Prevention of cyclo-induced 
bladder and gonadal toxicity 

 Minimizing  glucocorticoid-
induced  bone  loss  and  
other  adverse  effects 

 



Less preferred therapies (CNIs, Rituximab,Abatacept) 

Tacrolimus Rituximab 

 Chinese patients: 

 Multi-target regimen (Tac 4 
mg, MMF 1 g, pred) 

 Result better or same, but 

 Short-term follow up 

 Higher adverse effect, dropout 

 Hemodynamic, podocyte 
stabilizing effect Tac 

 Good in Cyclo or MMF 
intolerance, pregnancy 

 

 LUNAR (Ritux Vs placebo): 

 Ritux 1 g 0, 15 d and 24, 26 wks 
plus MMF 1 g tid plus pred 
pulse 

 No significant difference in R 

 Side effects almost same 

 No use of rituximab as  initial  
induction  therapy (add-on 
therapy) 

 

 
 Liu Z et al. Ann Intern Med 2015; 162:18. LUNAR study. Arthritis Rheum 2012; 64:1215 



Less preferred therapies (CNIs, Rituximab,Abatacept) 

Abatacept (CTLA4-Ig) 
Class IV or III+V 

 Fusion  protein binds  CD80  
(B7-1)  and  CD86  (B7-2)  on 
APCs, competitive  inhibitor  of  
the  CD28-B7  T  cell 
costimulation 

 Add-on therapy in ACCESS: 
 Euro-lupus Cyclo, pred, 500-750 

mg monthly Abatacept for 24 to 
52 wks 

 No difference compa. to placebo 

 Same adverse effect  

 In other trail (with MMF)higher 
rate of herpes Z, GE 

 

 

 Worse prognosis 

 More aggressive therapy 

 MMF+ Tac+ Pred 

 ACCESS Trial Group. Arthritis Rheumatol 2014;66:3096. 



Maintenance therapy 

Relapse when 

Maintenance therapy 

 No approp. maintenance ther. 

 Partial remission more than 
complete 

 5 to 15 per 100 patient-years 

 

 

 MMF preferred  
 AZA for pregnancy, non-tolerant to 

MMF 
 CNIs in non-tolerant to MMF, AZA 
 
 Meta-analysis 6 trials , 514 pts: 

 Mortality risk, ESRD the same 
 Lower renal relapse with MMF 

(16.4 versus 30.2%) 
 Similar adverse effects  
 

 Maintain trial: no difference 
 ALMS maintenance trial: renal 

relapse less in MMF (16 versus 32%) 
 A third trial: MMF much better 

than Cyclo, AZA near to MMF 
 In summary: MMF>AZA>Cyclo 

 
 
 
 
 
 

Houssiau FA et al. MAINTAIN Nephritis 
Trial. Ann Rheum Dis 2010; 69:2083. 
Dooley MA et al. N Engl J Med 2011; 365:1886.  
(ALMS Maintenance trial) 
 



Approach to extended (maintenance) therapy 

Cyclo induction 

 2-4 wks after last dose IV Cyclo 

 Immediately  after PO Cyclo 

 If WBC> 3000 and ANC> 1500 

 

 MMF 1 g/bid, tapering to 0.5-
1 g/d in third year 

 AZA 2 mg/kg/d, max 150-200 

 For 3 years or longer 

 Pred 0.05 to 0.2 mg/kg/d, 
tapering off or ≤ 5 mg/d 

 Every 3-4 months follow-up 



Therapy of resistant or relapsing class III, IV LN 
 
Resistant 

Relapsing LN  Unresponsive to induction 

 True resistant uncommon: 
 Noncompliance 

 Inadequacy of regimen 

 MMF to Cyclo 

 Cyclo to MMF 

 Rituximab in resistant to 
both, long-term efficacy and 
safety? 

 MMF+Tac 

 Belimumab (BAFF, BLyS, B 
cell survival factor inhibitor, 
SLE) 

 Nearly ½ renal flare following 
reduction or cessation of ther 

 5- 15  per  100  patient-years 

 Risk factors: 
 More severe  disease  at  baseline 

 A  delay  in  reaching  a  CR 

 Attainment  of  a PR Vs. CR 

 Worse prognosis particularly  
those with a nephritic sediment 
(RBC and /or WBC casts) 

 Proteinuria, increase Cr in 
glomerulosclerosis 

 Kidney biopsy 

 

 

 

 Cortés-Hernández J et al. Nephrol Dial Transplant  
2010; 25:3939.  Moroni G et al. Kidney Int 1996; 50:2047. 



Therapy of resistant or relapsing class III, IV LN 
 

Relapsing LN Treatment of Relapse 

 No treatment for solely 
serologic activity (increase 
anti-ds DNA, decrease C3, 
C4) 

 In one report, 75% 
subsequent clinical relapse 
in 8- 10 wks, only 40% was 
renal relapse 

 

 Initial  immunosuppressive type 

 Severity of relapse 

 Timing of  relapse 

 Potential toxicity of drugs 



Mild Relapse Moderate to severe relapse 

 Active urine, < 50% inc.prot., 
stable SCr 

 Increase Pred, MMF or AZA 

 

 Active urine, > 50% inc.prot., 
sometimes increase SCr 

 Mainly increase proteinuria, 
doing kidney biopsy for MGN or 
MGN+ III or IV 

 High dose pred+ MMF 

 Cyclo if intolerant of MMF, or 
already on enough dose of MMF 

 Rituximab: frequent relapse or 
resistant 

 







Combined III or IV+ V 
Membranous LN 

 More resistant to standard 
treatment 

 Worse outcome:  

 CR 27% Vs 60%  

 Renal survival 50% Vs 75% at 
10 years 

 

 10-20% LN 

 Treatment for: 

 Severe  (symptomatic)  NS,   

 Elevated  or  rising  SCr,   

 Concomitant III or IV 

 In one study 79 with LN MGN: 

 36 pure 

 15 + III 

 28 + IV 

 At presentation, with or without 
extrarenal or serologic manifest. 

 



 

Membranous LN 

 
 LN MGN: 

 Glomerular deposition of 
IgG, IgM, IgA, C3, and C1q 
(full house) 

 Electron-dense  subendo.  or  
mesangial  deposits on EM 

 Endoth. tubuloreticular 
structures on EM 

 Immune deposits along  
TBM and small blood vessels 

 Negative glomerular  capillary  
stain  for  anti-PLA2R Ag  

 10-year renal survival of 72-98% 

 Probability of transition  from 
pure V to V+III or IV 35% at 10 yr  

 

 NONIMMUNOSUPPRESSIVE 
THERAPY: 

 ACIs-ARBs 

 Blood pressure control 

 Lipid control 

 Anti coagulation: thromboembolic 
events (23%), hypoalb., APS 

 



Immunosupp. Therapy MGN 
Pure MGN 

 No RCT 

 Ther. for poor prognostic factors: 

 NS or persistent protein.> 3.5 g 

 Progressive rise in Scr 

 Mixed membranous and prolifer. 

 

 Many  rheumatologists  and  
some  nephrologists  suggest  
treatment for all class V patients 
(protein.> 1g)(no spontaneous 
remission unlike primary MGN) 

 

 

 MMF (2.5-3 g)+ pred is preferred 

 IV Cyclo or CNIs in case of MMF 
intolerance or contraind. 

 Pregnancy test for women, and 
pred, CNIs, AZA 

 No CNIs in GFR <40 mL/min/1.73 

 On CNIs, if incr. cr >30% or >0.3, 
then decrease CNIs by 25% 

 NIH trial: no difference in Cyclo 
Vs CNIs, less relapse with Cyclo 

 No difference in Cyclo  Vs MMF 

 

 



Rituximab 

Proteinuria response in LN 

 Observational study of 50 
patients with class III, IV, or V 
LN: 

 Glucocorticoid-free  regimen: 

 Rituximab: 1 g on days 1, 15 

 Methylprednisolone: 500 mg 
IV  on  days  1  and  15 

 Plus MMF 

 CR or PR 90% of patients by 
a median of 37 weeks 

 Slow response of proteinuria 
(<0.5 g) in different class of 
LN even with different drugs: 
 28% at one year  

 52% at two years  

 The higher the level of  
baseline  proteinuria,  the  
longer  the  time  to  
response 

 

 No early change in immuno. 
in stable patients: 
 No meaningful response in 6 

months, so change or add 

 Worsening in 3 months, so 
change or add 

 















Thank You 
for Your Attention  
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