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SBUMS 





• Substantial progress in the field of clinical immunology 

• Given the role of B cells in the pathogenesis of many immunological 
processes (Ab & auto-Ab production, T cell regulation, Ag present.), 
attention >>> focused on the development of mAbs that target B 
cells. 

• B cell depletion ttt in auto-immune diseases >>> clinical 
improvement in conditions associated with Auto-Ab production >>> 

• RA, SLE, ITP, ANCA vasculitis, and immunological mediated kidney 
diseases such as MCD, FSGS, MGN, CryoGlb, Ab-mediated allograft 
Rjct,… 



The Importance of B cells 

• Recent investigations in nonobese diabetic mice have shown that more 
than 50% of the lymphocytes infiltrating islets of Langerhans are B cells and 
that these B cells are critically necessary for the development of diabetes. 

• Another clue that B cells exert pathogenic roles through “antibody-
independent” mechanistic pathways came from genetically modified 
lupus-prone mice.  

• Although B-cell depletion leads to abrogation of the disease, transgenic 
mice, whose B cells cannot secrete immunoglobulin, still developed 
nephritis.  

• Thus, in many immune diseases, even including those not driven by 
antibodies, B cells have been demonstrated to play an essential 
pathogenic role.  

 



The Janus of the Immune System 



start of an (auto)immune process 



 
end of an (auto)immune process 

 



B cell Ambivalent effect on immune system 

• CD 20 MAb during the disease progression dramatically reduce the 
symptoms, BUT the same ttt before, could exacerbate the disease 

 

• Administrating the drug at some time points had no effect 

 

• The same ttt can lead to opposite outcomes depending on the 
timing of its administartion 

 



Dr Paul Ehrlich’s Magic Bullet theory 
“a bullet that destroys pathogens, but not the host” 



B cell Maturation in Bone Marrow & Peripheral Lymphoid Tissues 



CD20 

• CD 20 expressed on the surface of immature & mature B cells but not plasma 
cells 

 

• CD 20: mediates proliferation & differentiation of B cells 

 

• CD 20 is suspected of acting as a Ca channel in the cell membrane 

 

• Of the many surface-expressed Ag on B cells CD 20 is not shed or modulated >> 
making it an attractive target. 

 

•  the 1st stage of B cell development does not express CD 20 >>> any healthy B 
cells destroyed by CD 20 ttt can be readily replenished 

 

 











RTX in Glomerular Diseases 



RTX in Glomerular Diseases 

• B Cell ttt >>> increasingly used in pts with iNS, such as iMGN, MCD, 
iFSGS 

 

• The most investigated B cell targeted ttt in primary GN >>> RTX 

 

• Suggested that >>> RTX is equivalent to Std IS ttt in SD-MCD/ SD-FSGS 

 

• No proof of efficacy in SR diseases. 



MCD/FSGS 

• Given the similar clinical presentation in minimal-change disease 
(MCD) and FSGS, it was not until the mid-20th century that it was 
reported there was a different clinical course for patients with NS in 
those with minimal glomerular changes versus those with 
juxtamedullary glomerular hyaline or sclerosing glomerular lesions 
without cellular proliferation.  

• The relationship straining be- tween the 2 pathology morphologies, 
MCD and FSGS— initially often considered as part of the same 
spectrum— were separated into unique clinicopathologic entities 
following a histopathologic classification of nephrotic syn- drome for 
the International Study of Kidney Disease in Children.  

 

 





MCD 



MCD 

• Most will respond to Steroid, but up to 1/3 become SD, or FR 

 

• SR or SD >>> a major problem in the ttt course 

 

• MCD >>> result from a “circulating T-cell factor” that cause podocyte 
cytoskeleton dis-organization 

 

• Historically >>> MCD has been considered a T-cell pathology 

 







the 1st case report 

• 1st case that reported the use of RTX in the management of MCD in 
adults >>> 2007 (Francois H et al, Unexpected efficacy of RTX in 
multirelapsing MCD in the adult: the first case report, Am J Kidney 
Dis, 2007) 

• 23 y/o women, >30 relapse since 6 yrs, failure to respond to all other 
potentially steroid-sparing drugs (CPA, CsA, MMF) + CNI Toxicity, HTN 

• 4 w RTX >>> long-term remission 3 w after ttt >>> still at 28 mo ! 







• 17 pts SD/FR despite several IS 
>>> RTX,  

• different protocol between pts !, 
some pts received 2 nd course of 
RTX,  during F/U CD19 recovery 

• RTX >>> sustained remission 
with NO relapse in 65% for 2 yrs 

• No MAE 











122 MCD pts, 80-90% responded, most CR, 
some PR, Relapse 26%  



Summary 

• current evidence >>> support the use of RTX in SD/FR MCD 

 

• >>> need for a properly designed head-to-head comparison of the 
efficacy of RTX vs other currently used agents, >>> to establish the 
superiority & saftey of RTX (vs CPA, CsA, MMF) 

 

• trial should have an extended F/U & safety comparing RTX to other 
currently used agents 



FSGS 



FSGS 

• FSGS is estimated to be responsible for 40% of adult nephrotic 
syndromes and 20% of pediatric nephrotic syndromes and has an 
incidence of 7 per million.  

 

• FSGS has an estimated prevalence of 4% and is the most common 
primary glomerular disease resulting in ESRD in the United States  



What is FSGS ?! 

• FSGS: is not a single diseases – not yet appropriate to call it a disease! 

 

• FSGS: is a “diagnostic term” for a “clinical-pathologic syndrome” that 
has “multiple causes & multiple pathogenic mechanism” 

 

• FSGS: it may be pathogenically, heterogeneous ! 

 

 

 







RTX in FSGS 



Summary 

• available evidences >>> do not support the role of RTX in the 
management of FSGS 

 

• not encouraging ! 

 

• >>> different underlying mechanism in FSGS !!! whereby B cells are 
not the MAIN ROLE players ! 

 

• RCT >>> role of RTX (if any) >>> SD/FR FSGS 











• ttt with RTX >>> facilitates tapering or withdrawal of other IS  
mediactions (although for a limited time period). 

 

• pts with SDNS >>> the relapse rate decrease with age >>> many pts 
eventually will develop complete remission >>> efficacy of RTX cannot 
be judged reliably >>> risk of over-estimation ! 

 

• RTX >>> an attractive alternative IS ttt 







All pt in remission at 1 year 



Reduction for IS  



Reduction of steroid dose 









B-CELL DEPLETION AFTER RTX 



B Cell Monitoring 

• Antibodies that deplete B cells, including rituximab, 
have demonstrated efficacy  

• to identify factors that impact repopulation of B cells after depletion 
therapy >>> analyzed CD19+ B-cell counts  

• event of CD19+ repopulation (CD19+ cells rising to a level above 1% of 
total CD45+ lymphocytes after depletion). 

•  Patients who had higher body surface area (and dosages ranging 
from 574 mg to 975 mg) had a higher risk of experiencing 
repopulation than patients with lower body surface area, even when 
they received an adapted dose  

 



• “It is important to not miss the time point of B-cell repopulation, as 
this is most likely linked to resurging disease activity, at least in 
patients with MS and [NMOSD],” write the authors, who note that 

• “monitoring of B cells is recommended with special attendance to 
[high–body surface area] patients to not miss the early 
repopulators.”  

• The researchers propose that patients receiving treatment for 
neurologic diseases be monitored after 2 and 4 months, then 
biweekly to every 4 weeks thereafter. 





CD19 is transferred from B cells to monocytes and neutrophils during shaving of the 
RTX– CD20 complex in an Fc-dependent manner.  

These data suggest that monitoring the effect of RTX by measuring the CD19 cell 
count may be compromised by this activity.  



• future investigations of B-cell depleting therapies in neurological 
diseases should address both dosing protocol and biomarkers 
beyond CD19+ cells in the peripheral blood;  

• potential biomarkers that could prove useful include, memory and 
effector B cells. 





• The results of this study showed that monitoring B lymphocyte 
depletion was a reliable tool, able to predict clinical RA relapse in 
rituximab-treated patients.  

• Indeed, observing B lymphocyte and subsets regeneration has a high 
sensitivity to predict clinical relapse.  

• Moreover, a significant majority of our cohort patients relapsed 
within 4 months after B cell repopulation, particularly transitional 
and memory subsets  



Important message 

• the contribution of monitoring B lymphocyte depletion as a 
predictive biological parameter during the follow-up of rituximab-
treated patients to guide the decision to retreat precociously to 
achieve tight control  



• B cell depletion “may not be necessary” for the development of 
remission ! 

 

• On the other hand >>> although most relapses occur after B cell 
recovery, relapse may occur despite “ongoing B cell depletion” ! 

•    





Relapse 
while B 

cell 
depletion 

Remission 
while B 

cell 
repletion 



• available data on  

• >>> B cell depletion / B cell recovery in relation to remission & 
relapse >>> No Clear & established relationship !!! 

• This is in line with a study in pts with RA in which “no relationship  
was found between B cell depletion & clinical response and between 
the recovery of B cells and the return of disease activity ! 



Think 
Clinical ! 



 



Clinical Summary 

• B-cell targeted ttt is increasingly used in pts with iNS, such as MCD, 
and iFSGS 

 

• RTX is equivalent to Std IS in SD-MCD/ SD-iFSGS 

 

• RTX has no role in SR-NS 



 
MERCI 
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