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Outlines

Rituximab in kidney transplantation

Rituximab in glomerular disease: Membranous glomerulopathy

 FSGS & minimal change disease

 SLE

 ANCA associated vasculitis
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Medically necessary indications

Idiopathic thrombocytopenic purpura

Autoimmune mucocutaneous blistering diseases

Wegener's granulomatosis and microscopic polyangiitis

(both ANCA-associated vasculitis)

Autoimmune hemolytic anemia, including chronic cold 

agglutinin disease 

Rheumatoid arthritis
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Not medically necessary

Anti-GM1 antibody-related neuropathies;

Post-transplant B-lymphoproliferative disorder;

Kaposi sarcoma-associated herpes virus-related multicentric Castleman

disease; 

Pure red cell aplasia;

Systemic lupus erythematosus;

Acquired factor VIII inhibitors;

Polyneuropathy associated with anti-MAG antibodies;

Idiopathic membranous nephropathy;

Chronic graft-versus-host disease;

Reduction of anti-HLA antibodies in patients awaiting renal transplant;

Multiple sclerosis

Neuromyelitis optica;

Dermatomyositis and polymyositis 12/7/1397Rituximab in Nephrology                                                                           Dr F. Moeinzadeh
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Clinical use of rituximab in renal 

transplantation

Induction

Desensitization in antibody  incompatible 

Transplantation

Treatment of renal allograft rejection .

2013 European Society for Organ Transplantation. Published by Blackwell Publishing Ltd 26 

(2013) 563–575
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Transplantation induction
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Acute AMR Chronic AMR

• Transplant glomerulopathy (TG)

• Multilayering of the PTC 
basement (requires EM)

• Microvascular inflammation: 
• Glomerulitis 

• Peritubular capillaritis (PTC)

• Arteritis 

• Acute TMA

• Acute tubular injury

Histologic evidences 
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POOR OUTCOME

 Concurrent acute TCMR

 Microvascular injury 

 C4d staining

 Transplant glomerulopathy

 Creatinine of >3 mg/dL

 Proteinuria

 Anti-HLA DSA MFI of >3000

 De-novo DSA
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Treatment of ABMR

Inhibit B cell development, 

maturation, and activity.remove existing DSAs

Treatment

C4d-negative =  C4d-positive

12/7/1397Rituximab in Nephrology                                                                           Dr F. Moeinzadeh

12



Treatment of ABMR

 The optimal treatment of active ABMR is unclear, and there have been no 

randomized, controlled trials with adequate statistical power to compare 

the safety and efficacy of different therapeutic strategies. 

 Recommendations for the treatment of ABMR are primarily based upon 

available, low-quality evidence and are largely consistent with the 2009 

Kidney Disease: Improving Global Outcomes (KDIGO) clinical practice 

guidelines. 

The optimal treatment of active ABMR is unclear
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Treatment of ABMR

 Methylprednisolone

 IVIG

 Plasma exchange

 Rituximab
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ABMR within the first year

 IV methylprednisolone at a dose of 300 to 500 mg daily 

for three to five days, followed by a rapid oral 

prednisone taper to the patient's previous maintenance 

dose of prednisone. 

 If there are no concerns for nonadherence, we 

augment the maintenance prednisone dose.
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Plasmaphresis

QD or QOD maximum of 6 

sessions 

exchange with albumin

plasma volume =  

0.07  x  weight (kg)  x  (1  - hematocrit)
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Treatment of ABMR

IVIG

IVIG at a dose of 100 mg/kg after 

each session of plasmapheresis. 

500 mg/kg/day 1-2 days after the 

final session of plasmapheresis 

with a total cumulative target dose 

of at least 1000 mg/kg of IVIG. 
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Treatment of ABMR

Rituximab

In patients with evidence of microvascular 
inflammation on biopsy 

(glomerulitis or peritubular capillaritis) 

as a single dose of 200 to 375 mg/m2

after completion of plasmapheresis and IVIG.
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Plasmaphresis

IVIG 
(100mg/kg)

Plasmaphresis Plasmaphresis

IVIG 
(100mg/kg)

IVIG 
(100mg/kg)

Plasmaphresis

IVIG 
(100mg/kg)

Plasmaphresis Plasmaphresis

IVIG 
(100mg/kg)

IVIG 
(500 mg/kg)

6 sessions

In obese patients, some centers 

determine the IVIG dose based 

upon the patient's ideal body 

weight.

Rituximab

glomerulitis or 

peritubular capillaritis
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ABMR after the first year

 Plasmapheresis is not performed because of the lack of 

evidence supporting the safety and efficacy of 

plasmapheresis in late-onset ABMR. 

 IVIG At a dose of 200 mg/kg every two weeks for three doses.

IVIG 
(200mg/kg)

IVIG 
(200mg/kg)

IVIG 
(200mg/kg)

2 weeks 2 weeks

glomerulitis or 

peritubular capillaritis
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Smith RN, Malik F, Goes N, et al. Partial therapeutic response to Rituximab for the 

treatment of chronic alloantibody mediated rejection of kidney allografts. Transpl 
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The median graft survival time was

greater among patients treated with rituximab 

compared with those treated without rituximab

(685 versus 439 days).

Smith RN, Malik F, Goes N, et al. Partial therapeutic response to Rituximab for the treatment of 

chronic alloantibody mediated rejection of kidney allografts. Transpl Immunol 2012; 27:107.
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Tx of Chronic ABMR = after the first year

IVIG 
(200mg/kg)

IVIG 
(200mg/kg)

IVIG 
(200mg/kg)

2 weeks 2 weeks

glomerulitis or 

peritubular capillaritis
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Rituximab in glomerular 

diseases

Membranous nephropathy

Minimal change disease

FSGS

SLE
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Membranous 

glomerulonephritis
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Membranous glomerulonephritis

In the Evaluate Rituximab Treatment for Idiopathic 

Membranous Nephropathy (GEMRITUX) study, 

rituximab was more effective than placebo in 

inducing remissions after 17 months

The nonresponse rate to rituximab was 

approximately 35%

12/7/1397Rituximab in Nephrology                                                                           Dr F. Moeinzadeh

31



 B cell depletion with rituximab therapy induces remission or stabilization of 

disease and renal function in MN patients with a high risk of progression of 

renal damage. 

 The limited adverse events described in our study suggest its efficacy and 

safety. 

 In the future, the results of randomized clinical trials should confirm these 

results and better define the role of rituximab treatment in MN.
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 In conclusion, this trial shows that serum albumin and PLA2R-Ab levels are 

early markers of NIAT-rituximab efficacy, whereas the effect on proteinuria 

remission appears after 6 months. 

 Addition of rituximab to NIAT has no effect on safety.

 This first RCT is another step toward the use of rituximab as first-line therapy 

in severe forms of PMN. 

 It also suggests that criteria for definition of remission should include serum 

albumin and PLA2R-Ab levels, particularly in trials where rapid responses on 

drug efficacy and surrogate criteria are needed.
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 Although the cumulative incidence of partial remission was lower in the RTX 

group, rates of complete remission and the composite renal end point did 

not differ significantly between groups.

 Because of its superior safety profile, we suggest that RTX might replace ST-

CP as first line immunosuppressive therapy in patients with idiopathic 

membranous nephropathy and nephrotic syndrome.
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Focal Segmental Glomerulosclerosis

One of the most common patterns of glomerular 

injury

It is the most common cause of proteinuria in 

the African-American &Hispanic populations 

Primary & Secondary type

KDIGO Clinical Practice Guideline for Glomerulonephritis 2012 
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Treatment Options
 Corticosteroid and immunosuppressive only in idiopathic FSGS & features 

of the nephrotic syndrome  (1C)

 1mg/kg (max80mg) or alternate-day 2 mg/kg( max120mg) (2C) Initial 
high dose  for at least of 4 weeks

High-dose corticosteroids ,max of 16 weeks, as tolerated, or until 
complete remission (2D)

Tapered slowly over a period of 6 months after achieving CR (2D)

 CNIs as first-line therapy for relative contraindications or intolerance to 
high-dose corticosteroids (2D) 

 Steroid-resistant , who do not tolerate cyclosporine:

 Combination of MMF and high-dose dexamethasone. (2C) 

KDIGO Clinical Practice Guideline for Glomerulonephritis 2012 
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Eight patients  biopsy-proven FSGS (4 women, 4 men) 

High dose (8 weekly -375 mg/m2) follow for at least 2 years 

Failed to improve proteinuria in 7 out of 8 patients, with 

persistent nephrotic proteinuria.

 In one , a rapidly deteriorating renal function was also 

observed 
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Focal Segmental Glomerulosclerosis & 

Minimal change disease

 Data are emerging to support an early role of RTX in the management of 

children with steroid-dependent nephrotic syndrome.

 RTX is an emerging second-line therapy in MCD in adults although 

evidence is observational only.

 The recommendation for CNIs and MMF as second- and third-line 

treatments, respectively, for FSGS should be maintained. 

 Randomized controlled trials are underway to investigate the value of RTX 

in adult MCD

 Several case reports : Successful use of in adult patients with steroid-

dependent but not steroid-resistant  

 In  steroid-resistant FSGS did not induce remission 
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Systemic lupus erythematosis

 Preliminary studies suggest that intensive B-cell depletion with a RTX plus 

CYC-based regimen may avoid the need for maintenance therapy
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ANCA-ASSOCIATED VASCULITIS
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ANCA-ASSOCIATED VASCULITIS
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ANCA-ASSOCIATED VASCULITIS

12/7/1397Rituximab in Nephrology                                                                           Dr F. Moeinzadeh

45



conclusion

In acute & chronic ABMR: after plasmaphresis and 

IVIG

In membranous GN: primary use or in high risk 

group

In FSGS: primary: unknown

 Post transplantation: used

In SLE: in refractory SLE

In ANCA associated vasculitis: approved
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Thanks for attention 
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