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•MN

•SLE

•AAV

•MCD 

•FSGS

• IgA Nephropathy

•MPGN(Ig mediated and complement mediated)



• Membranous nephropathy (MN) is the most common cause of primary nephrotic syndrome in adults. 

• Secondary causes ….. 20% of all MN cases.

• primary MN, is the focus of this review.

• The natural course of MN is heterogeneous...  

• half of the patients attain spontaneous remission over a period of 5 to 10 years, and the other half….

• Mtype PLA2R autoantibody ……..70% to 80% of patients.

• autoantibodies directed against thrombospondin type-1 domain-containing 7A can be identified.

• neural epidermal growth factor-like 1 protein and semaphorin 3b w

(PLA2R) as target antigen …… a rationale for B-cell depleting agents such as rituximab.

The efficacy of rituximab in inducing remission has been investigated in several studies, including 3 
randomized controlled trials, in which complete and partial remission of proteinuria was achieved in 
approximately two-thirds of treated patients.

Due to its favorable safety profile, rituximab is now considered a first-line treatment option for MN, 
especially in patients at moderate and high risk of deterioration in kidney function. 

















• Conclusion:
• As recommended by the currently updated KDIGO guideline for glomerular diseases, rituximab is a promising new first-line treatment option 

for patients with primary MN. 

• Although a classical cyclical therapy consisting of alkylating agents and corticosteroids is still recommended for a certain subset of patients at 
very high risk for progressive kidney disease, rituximab might be the treatment of choice for most patients at moderate and high risk.

• Progressive loss of kidney function with an estimated glomerular filtration rate (eGFR) .

• Consequently, these patients are rarely included in clinical trials, and risk-benefit assessment usually results in withholding 
immunosuppressants. 

• Considering the lack of data, it remains unknown which patients with reduced kidney function may benefit from immunosuppression

• Nonetheless, important questions, such as long-term efficacy and safety, the optimal dosing regimen, and application-timing or strategies for 
patients with advanced chronic kidney disease or MN refractory to rituximab still remain unanswered. For now, it appears reasonable that 
treatment with rituximab is adapted individually to each patient’s disease course.

• Monitoring disease activity by serial measurement of PLA2R Ab levels may allow such tailored long-term treatment and low-dose protocols 
with titrated rituximab applications according to B-cell counts and PLA2R Ab levels may be appropriate in selected scenarios to reduce side 
effects and costs. 

• Although a sequential induction strategy of tacrolimus followed by a rituximab single-dose appears inferior to a cyclical therapy of steroids and 
alkylating agents, direct comparison between rituximab alone and the cyclical therapy is still based on contraposition of rituximab with 
historical cohorts and thus afflicted by severe limitations. Results by the ongoing RI-CYCLO trial may provide answers to this critical question 
helping to find the optimal treatment modality for selected patients. Meanwhile RITERM, a multicenter, international retrospective study, will 
address several central issues in a large cohort.



Rituximab in AAV
• Relapsing nature of AAV ..
• The substantial toxicity associated with cumulative cyclophosphamide use, 

• In April 2011, rituximab was approved by the US FDA as an alternative to 
cyclophosphamide in combination with glucocorticoids for treatment of severe 
GPA/MPA.

• Two randomized controlled trials, RAVE and RITUXVAS, evaluated the use of 
rituximab, …

• In the RAVE trial, patients with both new and relapsing GPA/MPA were enrolled (Scr
< 4 mg/dL). 

• The RITUXVAS trial enrolled only patients with newly diagnosed GPA/MPA with 
more severe kidney disease, including patients requiring dialysis. 



• Rituximab is the preferred treatment for patients with relapsing disease, refractory 
disease, and those with contraindications to cyclophosphamide. 

• In subgroup analysis, the RAVE trial demonstrated that rituximab was superior to 
cyclophosphamide for remission induction in patients with PR3- positive ANCA. 

• Rituximab dosed at 1,000 mg every 2 weeks for 2 doses, similar to the dosing in 
rheumatoid arthritis, has been demonstrated to produce reliable B-cell depletion with 
comparable outcomes at reduced cost.

• When rituximab is given to patients undergoing plasmapheresis, it is important to 
remember that there is considerable removal of rituximab by plasmapheresis. 

• There are no guidelines concerning the optimal timing of rituximab administration after 
plasma exchange.

• In the PEXIVAS trial, plasma exchange was withheld for 48 hours after the initial 
rituximab do







• Maintenance of Remission
• Once remission has been induced, continued lower-level immune suppression is needed for most patients to prevent 

relapse, which usually entails low-dose glucocorticoids plus an additional immunomodulatory therapy such as 
azathioprine, rituximab, or mycophenolate mofetil (MMF) for 12–18 months.

• Patients with PR3-ANCA or GPA are more likely to relapse than patients with MPO-ANCA, .. .

• Maintenance therapy may be for a shorter interval or not required for patients at low risk for relapse, such as patients with
MPO-ANCA who have complete remission and are MPO-ANCA negative. 

• More prolonged maintenance may be appropriate for patients with increased risk for relapse, such as PR3-ANCA positivity, 
prior recurrence, and pulmonary involvement.

• Sustained use of cyclophosphamide is not recommended because of toxicity. 

• A randomized controlled trial comparing cyclophosphamide for 12 months with maintenance therapy with azathioprine 
once complete remission is attained demonstrated no difference in outcome including relapse rate (48,49). 

• Compared with azathioprine, maintenance therapy with MMF was associated with a significantly higher rate of relapse . 

• Nevertheless, MMF remains an option for maintenance therapy in patients who are intolerant or allergic to azathioprine.

• Methotrexate may be useful in maintaining remission in patients with mild disease and no renal impairment



• Rituximab is another option for maintenance of remission. 

• The Maintenance of Remission using Rituximab in Systemic ANCA-associated vasculitis trial (MAINRITSAN) compared 
rituximab (500 mg iv every 6 months) to azathioprine for remission maintenance in patients with MPA, RLV, and GPA 
in complete remission after induction treatment with a cyclophosphamide and glucocorticoid regimen (50).

Rituximab was better than azathioprine for preventing relapse, including renal relapse. 

• The optimum duration of maintenance therapy depends on multiple factors. 

• Ending too soon increases the risk of relapse. 

• Patients with PR3-ANCA (versus MPO-ANCA), 

• lung, or upper respiratory tract vasculitis have a higher risk for relapse that warrants longer maintenance therapy.

•

• However, in a randomized controlled trial of patients with PR3-ANCA disease who remained ANCA-positive at the time 
of stable remission, extending the duration of maintenance therapy with azathioprine from 1 year (followed by taper) to 
4 years (followed by taper) was not associated with a significant difference in relapse-free survival at 4 years (54). The 
result of this study should not be extrapolated to other agents, and the optimal duration of maintenance therapy with 
rituximab has not been formally evaluated. 

• Conversely, patients with none of the risk factors of relapse may not need an extended duration of maintenance 
therapy.



• Relapse Treatment and Other Challenges

• Some patients with ANCA disease are refractory to induction of remission. In 
some studies, patients with PR3- ANCA are more likely to have refractory 
disease . 

• Options for the treatment of refractory disease include the addition of 
plasmapheresis, or the addition of rituximab to a cyclophosphamide-based 
regime, or vice versa. 

• In patients with very severe disease at the time of diagnosis, such as dialysis-
dependent kidney disease with extensive glomerular scaring on renal biopsy, a 
decision to treat with toxic immunosuppressive therapy can be difficult. 

• However, patients with ANCA GN with severe kidney failure at the initiation of 
therapy have a low but not negligible response to treatment.



severe disease as presentation with DAH and/or severe kidney injury (i.e., serum creatinine >500 mmol/L [5.7 
mg/dl] or the need for renal replacement therapy [RRT]) before commencing treatment. 



All patients received a minimum of seven plasma exchanges, and the median cumulative doses of 
rituximab, cyclophosphamide, and glucocorticoid were 2, 3, and 2.6 g, respectively, at six months.
A total of 94% of patients had achieved disease remission (version 3 Birmingham Vasculitis Activity 
Score of 0) at this time point, and 67% of patients who required dialysis recovered independent 
kidney function.
During long-term follow-up (median duration 46 months), overall patient survival was 85%, and 
69% of patients remained free from end-stage kidney disease, which compares favorably to a 
historic cohort with severe disease treated with a conventional induction regimen. 
Combination treatment was associated with prolonged B cell depletion and low rates of relapse; 
87% of patients were in continuous remission at month 36. 
The serious infection rate during total follow-up was 0.28 infections/patient/year, suggesting that 
combination treatment is not associated with an enduring risk of infection. Thus, we suggest that 
combination immunosuppressive therapy may permit glucocorticoid avoidance and provide rapid 
and prolonged disease control in patients with severe ANCA-associated vasculitis.



• Immunoglobulin A nephropathy (IgAN) is the most common primary 
glomerular disease worldwide. 

• Although proteinuria is attenuated by the use of corticosteroids, the long-
term benefits have been questioned, and the use of corticosteroids is 
associated with severe adverse effects, notably infection.

• in patients with RPGN, intravenous methylprednisolone followed by a 
combination of either oral or intravenous cyclophosphamide and 
corticosteroids, as in ANCA associated vasculitis, is recommended; 
however, there are no randomized studies to support these 
recommendations. 

• there are no clinical trial data to support the use of rituximab in RPGN 
due to IgAN.

• Anecdotal successful use of rituximab has primarily been reported in IgAN
presenting with IgA vasculitis; a lack of improvement in proteinuria or 
kidney function in patients with IgAN without RPGN suggests a lack of a 
role for rituximab in this context. 

• This is an area where multicenter randomized clinical trials are urgently 
needed



Recent studies with rituximab in adults with frequently relapsing/steroid-
dependent minimal change disease who failed treatment with other 
agents have shown encouraging results . 









• On the basis of phase 3 data, belimumab and voclosporin received approval by the US FDA for LN 
treatment, and obinutuzumab is currently undergoing testing in a phase 3 RCT. 

• The excitement of these outcomes has now given way to questions on how to best use these 
newly approved regimens. 

• Voclosporin is a calcineurin inhibitor (CNI) modified from the cyclosporine backbone that is more 
potent than cyclosporine, seems to cause less hypertension and hyperlipidemia than cyclosporine, 
seems to cause less diabetes than tacrolimus, and, at least in experimental animals, does not 
cause CNI nephrotoxicity.

• However, voclosporin has not been compared directly with cyclosporine or tacrolimus for the 
treatment of LN, so no conclusions can be drawn regarding superior safety or efficacy. 



• Data on the use of rituximab in MPGN, C3GN, and DDD are limited to case reports and 
retrospective case series.

• Patients with immunoglobulin-associated and idiopathic MPGN who were treated with rituximab 
showed partial and complete responses in the majorities of cases. 

• However, rituximab was not effective in few cases of C3GN and DDD.

•

• Despite promising results in immunoglobulin-associated and idiopathic MPGN, current evidence 
on this treatment remains weak, and controlled and prospective data are urgently needed.
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