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Nephrotic Syndrome: Definition
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Historical use of Anti-CD20

• Introduced in the late ‘90s to treat NH lymphoma


• Used to treat autoimmune disease with 
predominant humoral component / pathogenetic 
auto-ab


• Found to reduce proteinuria in children with 
nephrotic syndrome secondary to PTLD (Nozu, 
Pediatric Nephrol 2005; Pescovitz, NEJM 2006)



Historical use of Anti-CD20

Pediatric Nephrology  volume 20,  pages 1660–1663 (2005)

https://link.springer.com/journal/467


Nephrotic Syndrome: Most Relevant RCTs for RITUXIMAB



TRY RESCUE 2           Ghiggeri,  cJASN 2011, 

                                     Ghiggeri,  JASN 2015         


RCRNS                        Iijima, Lancet 2014


RITURNS                     Basu, JAMAP 2018


OFA 2                         Ghiggeri, JASN 2021 


RTX 4                         Ghiggeri,  end of recruitment     

Nephrotic Syndrome: Most Relevant RCTs for RITUXIMAB



Chan et al. JASN 2022

Long-Term Efficacy and Safety of Repeated Rituximab to 
Maintain Remission in Idiopathic Childhood Nephrotic 
Syndrome: An International Study

Children receiving repeated 
courses of rituximab for 
FRSDNS experience an 
improving clinical response. 
Side effects appear acceptable
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RTX vs. OFA


Ravani et al. JASN 2022



P=0.32

OFA
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Months 0 6 12 18 24
OFA 70 57 33 20 17
RTX 70 52   34 29 24

Subject at Risk

Ravani et al. JASN 2022



P=0.8

Months 0 6 12 18 24

OFA ≤9 yrs 32 25 12 8 5
RTX ≤9 yrs 31 25 14 13 11

Subjects at Risk
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OFA >9 yrs. 38 32 21 12 12
RTX >9 yrs 39 27 20 17 13
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Ravani et al. JASN 2022



Safety

• Used in one million of patients with hematologic 
malignancies (first line / maintenance)


• First infusion adverse reactions (bronchospasm, 
cough, chills, rash, fever, headache); mild / absent 
thereafter


• Systematic review in RCTs of RA treated with biologic 
therapy (N = 29,423): no increased risk of 
malignancies (Lopez-Olivo JAMA 2012)


• 23 cases of PML in > 500,000 patients; had either B-cell 
cancer (20) or lupus (3); all taking chemotherapy - no 
cases in NS



Ravani et al. JASN 2022

Safety



Circulating Anti-Rituximab Antibodies Do Not Affect 
Response to Rituximab in Steroid-Dependent Nephrotic 

Syndrome

Angeletti et al. Kidney Int Rep. 2022 Nov; 7(11): 2509–2512

Safety



Key points

• RTX is useful in the treatment of some forms of INS in 
children (combined steroid/CNI dependent forms)


• RTX high superior to PDN  on pure dependent forms


• OFAtumumab is equal to Rituximab


• RTX ineffective in multidrug-resistant INS
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Reference Disease N Study Dose CR (%)

Rituximab

Bagga A, et al., 2007 (20) SRNS 5 Case 

series

375mg/m2 (4 doses) 60

Gulati A, et al., 2010 (21) SRNS 33 Multicentric Cohort

Study

375mg/m2 (4 doses) 27

Magnasco A, et al., 2012 (22) SRNS 31 RCT 375mg/m2 (2 doses) vs 
375mg/m2 + Cyc

30

Ofatumumab

Basu B, et al., 2014 (49) multidrug resistant 
NS

5 Case 

series

300mg/m2 followed by 5 
weekly infusions (2g/m2)

80

Bonanni A, (50)

et al., 2015

multidrug resistant 
NS

4 Case 

series

375-700

 mg/m2 

(1 dose)

25

Wang CS, et al, 2017 (52) SRNS 4 Case 

series

300mg/m2 followed by 5 
weekly infusions (2g/m2)

75

Ravani P, et al, 2020 (53) multidrug resistant 
NS

7 RCT 1,500mg/m2


(1 dose)
0

STEROID/MULTIDRUG  RESISTANT  NS



STEROID/MULTIDRUG  RESISTANT  NS

• Obinutuzumab (lesson from Lupus nephritis)


• Anti-CD38 Abs +Rituximab (trial in development)


• Finerenone


• SGLT2i



A Study to Evaluate the Efficacy and Safety of Obinutuzumab Versus MMF in 
Participants With Childhood Onset Idiopathic Nephrotic Syndrome (INShore) 

A Phase 3 study

Study Type  : Interventional  (Clinical Trial)
Estimated Enrollment  : 80 participants

Allocation: Randomized
Intervention Model: Parallel Assignment

Masking: None (Open Label)
Primary Purpose: Treatment

Actual Study Start Date  : March 29, 2023
Estimated Primary Completion Date  : December 1, 2025

Estimated Study Completion Date  : August 15, 2026



 

1) Title 

Efficacy and tolerance of the association between chimeric monoclonal 

anti-CD20 (Rituximab Biosimilar) and monoclonal anti-CD38 (Daratumumab) 

antibodies in the treatment of childhood multidrug dependent and resistant  

and in post transplant recurrence  of nephrotic syndrome. 

A Phase 2 study (the DUAL1)

 

2) Trial Registration

NCT05704400

Eudract: 2022-001769-11


ENROLLING PHASE



BIOMARKERS-PATHOGENESIS

•CD20


•Memory/IgM  CD20 (in progress)


•Antibodies (in developement)


•Serum/Urinary proteins (in progress)
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Weighted Gene Co-Expression Network Analysis (WGCNA)

(Langfelder P and Horvath S, BMC Bioinformatics, 2008)

CureGN Consortium:



Orthogonal Partial Least Squire Discriminant Analysis (OPLS-DA)
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