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1) Title  
Efficacy of chimeric monoclonal anti-CD20 antibodies (Rituximab Biosimilar) in the treatment of childhood 
steroid-dependent nephrotic syndrome and development of cell biomarkers predicting outcome. The RTX 4 
trial. 
 
2) Trial Registration 
Intended registry:  
Eudact: 2018-001042-33 
Protocol code: RTX4 
 
3) Protocol Version 
Version N. 2, February 8th, 2019 
 
4) Funding 
The Institute Giannina Gaslini (trial sponsor) will provide logistic and financial support to the trial through 
grants from the ministry of health (‘Ricerca finalizzata- Italian researcher abroad’ PE-2016-02361576). 
 
5) Roles and responsibilities 
5a) Names, affiliations, and roles of protocol contributors: 
Dr. Gian Marco Ghiggeri MD; Division of Nephrology, Dialysis, Transplantation, Giannina Gaslini Children’s 
Hospital, Via Gerolamo Gaslini 5, Genoa, 16148, Italy. Study concept and design. 
Dr. Emma Francesco MD; Division of Nephrology and Urology, Ospedale Pediatrico Bambino Gesù, Roma. 
Study design, recruitment and clinical trials. 
Dr. Francesca Lugani MD, PhD, Division of Nephrology, Dialysis, Transplantation, Giannina Gaslini Children’s 
Hospital, Via Gerolamo Gaslini 5, Genoa, 16148, Italy. Recruitment, clinical trials, database. 
Gianluca Caridi, PhD, Division of Nephrology, Dialysis, Transplantation, Giannina Gaslini Children’s Hospital, 
Via Gerolamo Gaslini 5, Genoa, 16148, Italy. Methodologies, molecular and cellular studies. 
Dr. Pietro Ravani, MD, PhD, Department of Medicine and Institute of Public Health, University of Calgary, 
Alberta, Canada. Study design, statistical analysis, randomization. 
5b) Name and contact information for the trial sponsor 
Name: Istituto Giannina Gaslini IRCCS, Scientific Direction 
Contact: Via G. Gaslini 5, 16148 Genoa, Italy. Phone +39 010 56362461; email direzionescientifica@gaslini 
5c) Role of study sponsor and funders, if any, in study design 
The study sponsor had no role in the study design and protocol development of this study. The sponsor will 
not have any role in the collection, analysis or interpretation of the data, or in the writing of report for 
publication. The researchers have complete independence from the sources of funding in all aspects of this 
study 
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5d) Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 
adjudication committee, data management team, and other individuals or groups overseeing the 
trial  
The steering committee includes the principal investigator (Gian Marco Ghiggeri), the Co-PI (Francesca 
Lugani) and Drs. Francesco Emma and Pietro Ravani, as well PhD Gianluca Caridi. External members 
will serve as data-safety and monitoring board (Giovanni Candiano PhD and Alba Carrea PhD and 
Antonella Trivelli MD with expertise in methodology and clinical management). We have appointed a 
blinded End-Point Adjudication Committee (EPAC) to ensure an ongoing review of all of the relevant 
data relating to each subject and to establish whether or not an end-point has occurred (Drs. Giorgio 
Piaggio and Enrico Verrina). The data manager is Francesca Lugani, MD, PhD. 
 
6) Introduction 
6a) Background  
Idiopathic nephrotic syndrome (NS) is characterized by proteinuria and hypoalbuminemia associated with 
dyslipidemia and hypercoagulability. Oral corticosteroids are the cornerstone of therapy and induce disease 
remission in approximately 90% of cases (1). However, up to 85% of patients relapse and many develop 
steroid dependence (SDNS), requiring prolonged dose of steroids to maintain remission. Clinical practice 
guidelines (KDIGO) suggest using low-dose prednisone to maintain remission in SDNS (ev. 2C-D) and 
Mycophenolate Mofetil (MMF) or calcineurin inhibitors (CNI) as corticosteroid-sparing agents for children 
who develop steroid adverse effects (ev.1B)(1). Given the toxicity of all these drugs (steroids, CNI and 
MMF), there is a need to investigate alternative options. Recent evidence support the use of chimeric anti-
CD20 monoclonal antibodies in simple SDNS (2) and in patients dependent to a multi-drug approach (3-4). 
Between 2013 and 2015 we carried out a randomized clinical trial comparing the efficacy of RTX with the 
new humanized anti-CD20 antibodies Ofatumumab (OFA2) (5). At that time, OFA was in phase III clinical 
trials for the treatment of chronic lymphocytic leukemia and for rheumatic disorders (6-7) and it was  under 
evaluation in severe forms of NS unresponsive to drugs (OFA1) (8-9). Both OFA1 and OFA2 failed to prove 
superiority of Ofatumumab over RTX in both SDNS and in resistant forms (personal observation, see Fig 1). 
In the meantime, consolidated results on 400 treatments also showed comparable side-effect profiles of 
both drugs (10). Finally, starting from June 2018, a new biosimilar RTX is available reducing by 50% the 
economic balance of the treatment.  
6b) Rationale 
Nephrotic syndrome is considered a disease caused by an interplay of immunological stimuli with adaptive 
immunity(CD80/CD40) as trigger and Treg in the mid between co-stimulatory molecules and effectors (11). 
Blocking CD20 maturation is also beneficial in patients with NS suggesting a main role of these cells in 
regulating the system (12). In the last five years, the anti-CD20 mAb Rituximab has emerged as an effective 
therapy for idiopathic NS especially in children (8), first for the treatment of difficult cases, i.e. as steroid 
sparing drug in children with a multidrug dependence(2,3) and only recently in patients with simple steroid 
dependence (4). When used early in the course of SDNS (in children maintained in remission with high-dose 
steroids alone), a single infusion of Rituximab allows remission off-therapy for one year in 80% of cases (8).   
 In 2015, a new anti-CD20 mAb (Ofatumumab, OFA) has been licensed for human use. It is a completely 
humanized antibody that was supposed to be more effective in treating NS than RTX and also to reduce the 
risk of infusion reactions. This drug was proposed also to treat forms of NS resistant to Rituximab (8). 
Contrary to any expectation, RTX was not inferior to OFA in treating multidrug-dependent (personal 
observations) and resistant NS (9) nor the later showed a limited side-effect profile to justify its use in 
clinical settings (see below). Therefore, the objective is now to discover whether RTX is better than, the 
MMF benchmark proposed by KDIGO, and also to seek for less expensive formulation of RTX now available 
as biosimilars of the original formula.Preliminary data: 
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Our current proposal is based on most recent progress showing non inferiority of RTX versus OFA in 
treating NS. Actually, the humanized anti-CD20 mAb OFA was developed based on the idea that the 
chimeric structure of RTX may limit its efficacy. Two randomized controlled phase 2 trials in patients with 
rheumatoid arthritis non responsive to methotrexate showed safety of OFA and demonstrated clinical 
benefits only utilizing doses of OFA double than RTX (1,500 vs 650 mg 1,73 m2)  (6,7). Recent results in two 
small series of children with steroid resistance who did not respond to Rituximab therapy indicated that the 
new anti-CD20  OFA may induce disease remission (9,10) but the beneficial effect seems to be limited to 
patients with normal renal function and it is dose-dependent (10). The advantage, in this case, was 
obtained when OFA was given in very high amount (i.e. 8 gr in 4 administrations) that represent 12 times 
the median dose of RTX. We considered that these doses are too high and go behind the safety profile of 
the drug (10). Based on these concerns, two randomized clinical trials (OFA1 and OFA2) have been designed 
in 2015 at our Institutions (Clinical Trials.gov NCT02394119 and NCT02394106), one comparing RTX and 
OFA in multidrug dependent NS and the other seeking on a blind basis and effect of OFA at the usual dose 
of 1,500 mg 1,73 m2 versus placebo in more severe forms of NS resistant to all drugs. The results clearly 
indicate no superiority of OFA in the former case (OFA2) and the second failed to show improvement of 
proteinuria (see attachment 2).  
A second important evolution reached in 2018 was the demonstration, obtained after having performed 
400 treatments, that the safety profile of RTX and OFA are similar (10) meaning that the humanized 
structure does not determine any significant clinical advantage as concerns side effects. 
Finally, some of us have investigated B cell subset reconstitution following Rituximab and have identified 
reappearance of memory B cells as an early accurate predictor of relapse In this application we propose the 
RTX4 trial to compare the efficacy of biosimilar RTX vs. MMF in patients with SDNS. The analysis of 
lymphocyte subset reconstitution following anti-CD20 infusion and the identification of predictors of 
clinical outcome are two ancillary aims of the project. 
Fig 1 to support preliminary data 
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6c) Expected benefits 
Nephrotic syndrome dependent on steroids has been historically treated with MMF and/or with CNI. In last 
few years, we introduced the anti-CD20 mAb Rituximab and obtained remission for 12-24 months following 
a single infusion (8). However, more infusions may be necessary in more complex children. Biosimilar RTX 
has been recently made available and represents a potential candidate for treating patients presenting 
dependence to drugs. Ofatumumab is easy to handle, has resolvable side effects at infusion and may have 
advantages over classical MMF and CNI in terms of long-term side effects (i.e. gastro-intestinal for MMF 
and nephrotoxicity for CNI). Innovation is considerable also in consideration that RTX is infused once a year 
and does not require a daily administration which reduces compliance in the long-term. 
Finally, costs should be remarkably reduced. If we compare one infusion of RTX per year versus one year of 
daily MMF the costs are 1280 €/year (full price) for RTX and 1800 €/year for MMF.  
 
 
7) Aims: 
7a)Specific Aim 1:  
Primary: to test whether Rituximab is able to achieve and maintain drug-free disease remission in patients 
with steroid-dependent nephrotic syndrome at 12 months. This outcome will be compared to MMF, the 
drug recommended by Clinical Practice Guidelines (KDIGO) as benchmark of the treatment. The objective of 
the proposal is therefore to test whether Rituximab is superior to MMF in maintaining oral drug-free 
disease remission (complete or partial remission) for 12months in patients with SDNS. 
Secondary: to reduce the risk of relapse in a longer follow-up of 24 months in the same group of patients. 
Tertiary: to compare the economic balance between biosimilar RTX and MMF. 
7b) Specific Aim 2:  
To confirm a low clincal the occurrence of side-effects in the short (30 days), mid (90 days) and long-term 
periods (2 years). 
7c) Specific Aim 3: 
To analyze B and T cell lymphocyte subsets pre and post-therapy with Rituximab in order to study 
reconstitution of immune competence in these patients versus patients treated with MMF and to identify 
biomarkers of response to Rituximab and predictors of disease relapse. 
8) Experimental Design  
8a) Experimental Aim 1: 
The RTX4 trial is an open-label, two-parallel-arm, controlled and randomized clinical trial testing the 
superiority of RTX over MMF in maintaining steroid free disease remission in patients with SDNS. Eligible 
participants are children and young adults (age between 3 and 24 years) with nephrotic syndrome who are 
dependent on prednisone 0.3-1mg/Kg/day and have received prednisone for at least six months before 
enrolment. Previous treatment with MMF will be allowed. All participants will enter a 45 days run-in 
period, during which children treated with steroids alone will start MMF 1,200 mg/1,73 sqm orally in 2 daily 
doses and will taper steroids after 15 days by 0.3 mg/kg per week until complete withdrawal. Patients 
already receiving MMF alone will continue the treatment. During the same period, instruction on urine 
collection and dipstick readings will be carefully reviewed and compliance assessed. After run-in period, 
children will be randomized to either the intervention arm (Rituximab, 375mg/m2) or the comparator arm 
(continuing or starting MMF). In the intervention arm, 1 month after infusion MMF will be decreased by 
50% and withdrawn within 2 additional weeks, whereas MMF will be maintained in the comparator. All 
patients will be followed for up to 24 months. In case of relapses during this period (see outcome section 
for definition) patients will be treated with oral prednisone (60 mg/sqm day). Following remission, steroids 
will be maintained at the initial dose for 7 days and then tapered off by 0.3 mg/kg per week until complete 
withdrawal in patients of the MMF arm. Patients of the intervention arm will instead be treated with 
another infusion of RTX (same dose) immediately following steroid-induced remission. After infusion of 
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RTX, steroids will be maintained at the initial dose for 7 days and then tapered off by 0.3 mg/kg per week 
until complete withdrawal. In this way relapsed patients in both arms will receive the same cumulative 
dose of prednisone. In case following relapse of proteinuria patients fail to respond to prednisone (they will 
terminate the study and be considered as treatment failure). The study allows drop-in from one arm to the 
other after 3 relapses (i.e., investigators will be allowed to use RTX in the comparator arm and vice versa 
MMF in intervention arm). The economic balance will be calculated on the basis of RTX doses needed to 
maintain remittance. 
8b) Experimental Aim 2: 
Participants will be randomized in a 1:1 ratio to the comparator or the intervention arm. A distant site, with 
no clinical involvement in the trial will generate the randomization list using permuted blocks of size 2, 4, 
and 6. Assignments will be stratified by age at recruitment >= 9 years vs. < 9 years). This choice is motivated 
by the need to maximize the likelihood of balancing factors potentially affecting the effects of the 
intervention on outcomes, which are associated with age (disease duration, age at onset, relapse history 
and disease severity). Assignments will be notified electronically after obtaining signed consent (and assent 
for participants capable of assenting). The staff members responsible for recruitment will request 
randomization. Each patient will be given a unique study number, sent by email to the staff member 
requiring randomization. One of the project leaders not involved in patient care (dr. P. Ravani) is 
responsible for generation of the randomization lists and communication of the assignments. 
8c) Experimental Aim 3: 
Mononuclear cells (PBMCs) will be characterized by flow cytometry according to the following cell panels: 
Panel 1- CD3 PerCP-Cy5.5, CD4 BV421, CD8 BV510, CD56PE, TCR gamma-delta FITC, CD161 APC for the 
quantification of CD3, CD4, CD8, NK and gamma-delta subpopulations; Panel 2 for Tregs: CD4 BV421, CD25 
PE, CD127 FITC, CD39; Panel 3 for B cells: CD19 PE-Cy7, CD20 FITC, CD80 PE, CD86 APC; Panel 4 for memory 
B cells: CD19Cychrome, CD24 PE, CD38 PE-Cy7, CD27 FITC, IgM-APC, IgD-APC-Cy7. Samples for cell analysis 
will be obtained at the start of run-in (-45 days), at time 0 and after 3, 12 and 24 months; the same analysis 
will be performed in case of relapse. In parallel, total IgG, IgA and IgM levels will be assessed to evaluate 
the effect of B cell depletion on antibody production. 
 
9) Metodologies and statistical analysis:  
Interventions will be administered during an in-patient setting at the Nephrology Units of the Giannina 
Gaslini Children’s Hospital, Genoa and Bambin Gesù Hospital, Rome. Follow up visits will be performed at 
the nephrology outpatient clinics of Giannina Gaslini Children’s Hospital and Bambin Gesù Hospital or, in 
case of impossibility to reach these centres, by another nephrologist identified on the basis of geographical 
reason.  
Cell studies: Mononuclear cells (PBMCs) will be obtained from EDTA-peripheral blood by density 
centrifugation using Histopaque 1077; immunofluorescence and flow cytometry will be performed by 
accepted techniques using BD Fortessa Instrument equipped with Kaluza Software (Beckman Coulter). 
Power analysis: we estimated that a sample of 160 participants (80 assigned to RTX and 80 to MMF) will 
have a power of 80% to detect as significant at the two-sided p value of 0.05 a reduction in the risk of 
relapse at two years from 0.5 to 0.25 (hazard ratio 0.5). We made these calculations assuming a rate of 
withdrawal of 5% (which overestimates what we found in our previous studies).Statistical analysis: We will 
use standard methods to describe sample characteristics by randomized intervention, using mean and 
standard deviation, median and range, and frequencies as appropriate. We will describe and compare 
survival times from randomization (time zero) to event occurrence (relapse) using the Kaplan-Meier 
method and log-rank test; we will estimate the hazard ratio using Cox regression. Consistent with the 
sample size estimation based on independent proportions, we will use logistic regression for primary 
outcome comparison (risk of relapse at 24 months). We will use parametric survival models to estimate the 
average time to relapse considering repeated events over follow-up as we have done in the past. 



 
 

Istituto di Ricovero e Cura a Carattere Scientifico “GIANNINA GASLINI” 
Via Gerolamo Gaslini, 5 16147 Genova – Italia 

tel. + 39 010 5636 1 | www.gaslini.org 

Versione n.2 del 08/02/2019 

 
10) Eligibility criteria: 
Inclusion criteria: 
To be eligible for inclusion into this study, participants will have to fulfil the following criteria: 
- Age between 3 and 24 years 
- Prednison dependent steroid syndrome 0.3-1mg/Kg/day and receive prednisone for at least six months 
before enrolment. Steroid dependence is defined by two consecutive relapse during corticosteroid therapy 
or within 14 days of ceasing therapy. 
- Ability to provide consent and assent: parents’/guardian’s written informed consent, and child’s assent 
given before any study-related procedure not part of the subject’s normal medical care, with the 
understanding that consent may be withdrawn by the subject any time without prejudice to his or her 
future medical care. 
Exclusion criteria: 
Children will be excluded if any of the following criteria apply: 
-Positivity to autoimmunity tests (ANA, nDNA, ANCA) 
-Reduction of C3 levels. 
-eGFR<90/ml/min/1,73 m2 valuated according to revised Bedside Schwartz Formula for patients between 2 
and 17 years and with CKD-EPI Creatinine 2009 Equation for 18 years old patients. 
-Pregnancy 
-Neoplasm 
-Infections: previous or actual HBV (with HBeAb positivity) or HCV infection 
-CD20 B lymphocytes count <2,5% 
-Treatment with Rituximab or cyclophosphamide in the last 6 months 
 
11) Interventions 
11a) Interventions for each group 
Active Intervention and cointervention 
-Drug Name:  Rituximab biosimilar monoclonal anti-CD20 antibody 
-Why: Anti-body/antigen interaction results in cell apoptosis and reduced CD20 positive cell related 
activities (of note CD20 is mostly represented on B cells but also in Th17 cells) 
-Materials: oral cetirizine, IV methylprednisolone, oral paracetamol prior to RTX infusion – to reduce 
common reactions; RTX IV infusion. 
-Procedures: methylprednisolone 2 mg/kg infused in 30’ IV diluted in 100 ml of normal saline (NaCl 0,9%); 
oral paracetamol 15 mg/kg ; oral cetirizine 0,2 mg/kg prior to RTX infusion. 
-Who provides: Gaslini Institute 
-Who delivers: registered nurse 
-How: RTX IV : for dosage between 100 and 250 mg Rituximab will be diluted in 100 ml of normal saline and 
administered at 2 ml/h for the first 30’; 3 ml/h for the second 30’; 6 ml/h for the third 30’; 15 ml/h until the 
end. For dosage between 260 and 500 mg Rituximab will be diluted in 250 ml of normal saline and 
administered at 6 ml/h for the first 30’; 9 ml/h for the second 30’; 18 ml/h for the third 30’; 36 ml/h until 
the end. For dosage between 510 and 1000 mg Rituximab will be diluted in 500 ml of normal saline and 
administered at 9 ml/h for the first 30’; thereafter, the infusion rate can be doubled every 30 minutes up to 
a maximum of 72 ml/h. 
-Where: in Hospital 
-When and how much: once; diluted in 1000 ml of normal saline. 
-Tailoring: 375 mgm2 
-How well: expert nurse would assist administration 
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Comparator  
-Drug Name: Mycophenolate Mofetil (MMF) 
-Why: selective and reversible inhibition of inosine monophosphate dehydrogenase with inhibition that 
particularly affects lymphocytes since they rely almost exclusively de novo purine synthesis  
-Materials: MMF 
-Procedures: MMF 1,200 mg/1,73 sqm orally divided in 2 daily doses 
11b) Criteria for discontinuing or modifying allocated interventions for a given trial participant 
The Investigator may withdraw a participant from the study at any time if this is considered to be in the 
subject’s best interest. 
Withdrawal is mandatory in the following situations: 
- Serious hypersensitivity or allergic reaction during infusion. 
- Investigator’s or child’s or parents’/legal tutor’s request. 
11c) Strategies to improve adherence to intervention protocols, and any procedures for monitoring 
adherence 
RTX will be administered during hospitalization the protocol and does not provide strategies to improve 
adherence to therapy. 
11d) Relevant concomitant care and interventions that are permitted or prohibited during the trial 
Any medications other than those excluded by the protocol, that are considered necessary for the subject 
and will not interfere with the study medication, may be given at the discretion of the Investigator. 
The Investigator will record all concomitant medications taken by the subject during the study from the 
date of signature of informed consent, in the appropriate section of the CRF. 
 
12)Expected outcomes: 
The first expected result of the project is the demonstration that a single infusion of RTX is more likely than 
MMF to maintain remission of NS for 12-24 months in children with primary SDNS. A second result of the 
study will be based on the side-effects that RTX may induce, that we expect to be of low clinical impact. A 
third expected result is the identification of biomarkers of response to RTX and evaluation of immune 
competence in patients treated with RTX vs. patients treated with MMF. Taken together, these results 
should move us forward in obtaining a personalized approach to the treatment of SDNS identifying the 
optimal children to treat with anti-CD20 mAb. 
 
13) Risk analysis, possible problems and solutions: 
There are potential clinical risks linked with the infusion of RTX. Although side effects have been already 
described, in most cases they resolved with minimal interventions (11). Other concerns may include the 
feasibility of multi-center collaboration. However, Genoa and Rome have a track record of previous 
networking, including in clinical trials. We consider that this network would allow an easy recruitment of 
160 patients in two years, considering an estimate of 125-150/year new diagnoses of idiopathic NS in Italy 
and almost 1200-1500 prevalent cases. The two units of the study (Genoa and Rome) are the major referral 
centers in Italy for this clinical condition. 
 
14) Participant timeline 
See last page for time schedule of enrolment, interventions assessments, and visits for participants (Table 
1). 
 
15) Subjects completion or withdrawal 
Subjects will be informed that they have the right to withdraw from the study at any time, without 
prejudice to their medical care, and that they are not obliged to state their reasons. Any withdrawal must 
be fully documented in the CRF and source documents, and should be followed up by the Investigator. 
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A subject will be considered a “completer” when she/he has completed all study procedures and 
assessments up to the Month-12 visit (primary endpoint) and Moth-24 visit (secondary endpoint). 
The Investigator may withdraw a subject at any time if this is considered to be in the subject’s best interest. 
Withdrawal is mandatory in the following situations: 
- Pregnancy. 
- Significant worsening of renal function. 
- Onset of malignancy. 
- Serious hypersensitivity or allergic reaction. 
- Any other serious adverse event. 
- Serious intercurrent illness. 
- Administrative reasons, or 
- Investigator’s or subject’s or parents’/legal tutor’s request. 
 
16)Methods: Assignment of interventions 
Participants will be randomized in a 1:1 ratio to the comparator or the intervention arm. 
A distant site with no clinical involvement in the trial will generate the randomization list using 
permuted blocks of size 2, 4, and 6. Assignments will be stratified by age at recruitment >= 9 years vs. < 9 
years). This choice is motivated by the need to maximize the likelihood of balancing factors potentially 
affecting the effects of the intervention on outcomes, which are associated with age (disease duration, age 
at onset, relapse history and disease severity). 
Assignments will be notified electronically after obtaining signed consent (and assent for participants 
capable of assenting). One of the project leads not involved in patient care (Dr. P. Ravani) will generate the 
randomization lists. 
 
17)Methods: Data collection, management, and analysis 
17a) Data collection methods 
17a.1) Plans for assessment and collection of outcome, baseline, and other trial data 
Study visits will occur at baseline, after 1 month and every three/six months thereafter, unless 
complications or relapses will occur. Determination of 24 hours proteinuria at baseline and after 6, 12 and 
24 months will be performed at a central laboratory (in order to assess the primary and secondary 
outcome). Dipstick for proteinuria determination will be evaluated daily. In case of dipstick positivity, the 
presence of proteinuria will be confirmed with 24-hour urine collection. 
Complete blood count, kidney function, plasma proteins, immunoglobulins lipid status (cholesterol and 
triglycerides), albumin and lymphocyte subpopulations (for CD 20 lymphocytes B count) will be obtained at 
1, 3, 6, 12, 18 and 24 months during protocol visits. 
17a.2) Plans to promote participant retention and complete follow-up 
Study coordinators will maintain on-going contact with the children, their families, and the family physician 
to collect clinical data including blood pressure and potential adverse events 
17a.3) Data management 
The Investigator or designee will be responsible for recording study data in the paper CRF and entering 
study data in the electronic (e-)CRF prepared by the study coordinating centre. It is the Investigator’s 
responsibility to ensure the accuracy of the data entered in the paper/e-CRFs. 
The data will be entered into a validated database. Coordinating center data management at the G. Gaslini 
Institute, Genoa, will be responsible for data processing, in accordance with G. Gaslini’s data management 
procedures. Database lock will occur once quality assurance procedures have been completed. 
17b) Statistical methods 
17b.1) Statistical methods for analysing primary and secondary outcomes We will use standard statistical 
methods to summarize the sample characteristics overall and by arm assignment, using statistics for 
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quantitative and qualitative data as appropriate. We will use logistic regression to compare the risk of 
relapse at 12 months with a two-sided P value of <0.05 as level of statistical significance. 
17b.2) Methods for any additional analyses 
We will repeat the comparison at 6 months. We will use survival methods that we applied already in 
studies of SDNS (Ravani et al. Rituximab is a safe and effective long-term treatment for children with 
steroid and calcineurin inhibitor-dependent idiopathic nephrotic syndrome. Kidney Int 2013; 84:1025-33) to 
assess the risk of repeated relapses and estimate the average time to relapse by treatment group. 
17b.3) Definition of analysis population relating to protocol non-adherence and any statistical methods 
to handle missing data 
We will use an intention-to-treat approach, whereby participants will be analysed as randomized regardless 
of protocol adherence. Missing data will be replaced in a way that reflects the worse case scenario: missing 
data in the placebo group will be defined as success and missing data in the active intervention will be 
unsuccessful. 
 
18) Methods: Monitoring 
18a) Composition of data monitoring committee 
An independent data and safety monitoring board will review safety data once half the participants had 
been enrolled and again at the end of the study. 
18b) Description of any interim analyses and stopping guidelines 
We have no plans for interim analyses or pre-specified stopping rules. The DSMB will decide if the study is 
safe when 50% of the participants will be enrolled (without comparisons). 
The Sponsor may temporarily or permanently discontinue the study for safety, ethical, compliance or other 
reasons. If the study is suspended or discontinued, the Investigator will be responsible for promptly 
informing the IRB/IEC. Where required by local regulations, the Sponsor will be responsible for informing 
the IRB/IEC of study or site discontinuation. In such cases, all study data and unused Investigational 
Medicinal Products must be returned to the Sponsor. 
 
19) Harms 
19a) Definitions 
An adverse event (AE) is defined as any untoward medical occurrence in the form of signs, symptoms, 
abnormal laboratory findings, or diseases that emerges or worsens relative to baseline (i.e. present at the 
initial study visit) during a clinical study with an IMP, regardless of causal relationship and even if no 
Investigational Medicinal Product has been administered. 
AEs may include the following types of occurrences: 
- Suspected adverse drug reactions 
- Other medical experiences, regardless of their relationship with the IMP, such as injury, surgery, 
accidents, extensions of symptoms or apparently unrelated illnesses, and significant abnormalities in 
clinical laboratory values, psychological testing or physical examination findings - Reactions from IMP 
overdose, abuse, withdrawal, sensitivity, toxicity or failure of the IMP’s expected pharmacological action 
Those medical conditions related to the disease under study whose changes during the study are consistent 
with natural disease progression, or which are attributable to a lack of clinical efficacy of the investigational 
medicinal product, are NOT considered as AEs and should not be recorded in the CRF. All other medical 
conditions which are present at baseline should not be considered as AEs unless a worsening has occurred. 
In cases of surgical or diagnostic procedures, the condition/illness leading to such a procedure is considered 
as the AE rather than the procedure itself. 
In case of a fatality, the cause of death is considered as the AE, and the death is its “outcome". 
19b) Severity 
Investigators need to assess the severity of adverse events using the following definitions: 



 
 

Istituto di Ricovero e Cura a Carattere Scientifico “GIANNINA GASLINI” 
Via Gerolamo Gaslini, 5 16147 Genova – Italia 

tel. + 39 010 5636 1 | www.gaslini.org 

Versione n.2 del 08/02/2019 

Mild: The subject is aware of the event or symptom, but the event or symptom is easily tolerated. 
Moderate: The subject experiences sufficient discomfort to interfere with or reduce his or her usual level of 
activity. 
Severe: Significant impairment of functioning: the subject is unable to carry out usual activities. 
19c) Causality 
Investigators also need to assess the relationship of AEs to the investigational product using the following 
definitions: 
Probable: A causal relationship is clinically/biologically highly plausible and there is a plausible time 
sequence between onset of the AE and administration of the investigational product and there is a 
reasonable response on withdrawal. 
Possible: A causal relationship is clinically/biologically plausible and there is a plausible time sequence 
between onset of the AE and administration of the investigational product. 
Unlikely: A causal relationship is improbable and another documented cause of the AE is most plausible. 
Unrelated: A causal relationship can be definitively excluded and another documented cause of the AE is 
most plausible. 
19d.1) Eliciting Adverse Events 
Data on adverse events will be obtained at scheduled or unscheduled study visits, based on information 
spontaneously provided by the subject and/or through questioning of the subject. Adverse event data may 
also be obtained from subject diary cards, but information thus collected must be reviewed and assessed 
medically before it is transcribed to the CRF. 
To elicit adverse events, questioning at each study visit should begin with simple non-leading questions. For 
example: 
- How have you felt since your last visit? 
- Have you had any health problems since you were here last? 
If a subject is seen by a physician not involved with the study in relation to an adverse event, the 
Investigator should make every effort to contact the treating physician in a timely manner in order to 
obtain all information necessary to appropriate reporting of the event.  
19d.1.1) Recording of Adverse Events in the CRF 
As the quality and precision of acquired AE data are critical, Investigators should use the adverse event 
definitions provided in the above sections and should observe the following guidelines when completing 
the AE pages of the CRF: 
- Whenever possible, recognized medical terms should be used to describe AEs rather than colloquialisms 
(for example, ‘influenza’ rather than ‘flu’), and abbreviations should be avoided. 
- Adverse events should be described using a specific clinical diagnosis, if this is available, rather than a list 
of component signs or symptoms (for example, ‘congestive heart failure’ rather than ‘dyspnoea, rales and 
cyanosis.’) 
- However, signs and symptoms that are not linked (as "co-manifestations”) to an identified disease or 
syndrome, or for which an overall diagnosis is not available, should be reported as individual AEs. 
- Provisional diagnosis (e.g. “suspected asthma”) are acceptable but should be followed up to a definite 
diagnosis if finally available. 
- Adverse events occurring secondary to other events (e.g. sequelae or complications) should be identified 
by the primary cause. A primary AE, if clearly identifiable, generally represents the most accurate clinical 
term to record in the CRF. The Investigator should be invited to provide his/her opinion of which is the 
primary AE, or “Reporter’s highlighted term”. 
Additional guidance can be found in the CRF Completion and Monitoring documents provided by the 
Sponsor. 
19d.2) Reporting of Adverse Events 
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The Investigator/Reporter must notify the Principal Investigator on behalf of the study sponsor IRCCS G. 
Gaslini within 24 hours of awareness of a new SAE or of new information on a previously reported SAE 
(=follow-up). 
To do so, the Investigator/Reporter must complete a SAE report following specific instructions (SAE report 
Completion Instruction) and using preferably the electronic template, and send it directly to the Principal 
Investigator by electronic mail or facsimile, using the dedicated e-mail address and facsimile numbers 
specified below 
e-mail: gmarcoghiggeri@gaslini.org 
fax: +39010 395214 
For any new SAE, the following minimum information is required as initial notification: 

Clear identification of the Investigator/Reporter with full contact information 
 Subject identification details (study number, site number, initials, date of birth), 
 IMP administration details (dose and dates) 
 Diagnosis of the event with the description (or a brief description of signs/symptoms/clinical course if the 

diagnosis is not available) and the date of onset, 
 Reason(s) for considering the event serious, and, 
Relationship of the event with the Investigational Medicinal Product or with the trial procedure (e.g., the 

causality according to the Investigator). In addition, the Investigator/Reporter must respond to any request 
for follow-up information or questions the Sponsor may have regarding the AE within the same timelines as 
for initial reports. 
19d.3) Serious adverse events  
Any serious adverse event requires expedited reporting to the Sponsor safety department, regardless of its 
relationship to the Investigational Medicinal Product. It includes the SUSAR (Suspected Unexpected Serious 
Adverse Event). 
A serious adverse event (SAE) is defined as an AE that at any dose: 
- Results in death 
i.e. the AE causes or contributes to the death. 
- Is life-threatening 
i.e. the AE places the subject at immediate risk of death; the definition does not apply to an AE that 
hypothetically might cause death if it were more severe. 
- Requires or prolongs inpatient hospitalization 
i.e. the AE requires at least a 24-hour inpatient hospitalization or prolongs a hospitalization beyond the 
expected length of stay. Hospital admissions for IMP administration, for surgery planned before study 
entry, for social reasons or for normal disease management (including treatment adjustment) are not to be 
considered as SAE according to this criterion. 
- Is a congenital anomaly or birth defect 
i.e. an adverse outcome in a child or foetus of a subject exposed to the Investigational Medicinal Product 
before conception or during pregnancy. 
- Results in persistent or significant disability or incapacity 
i.e. the AE resulted in a substantial disruption of the subject’s ability to conduct normal activities. 
- Is a medically important condition 
Such an event may not be immediately life-threatening or result in death or hospitalization but it is clearly 
of major clinical significance. The AE may jeopardize the subject or require intervention to prevent a serious 
outcome. 
19d.4) Reporting to the institutional review board/independent ethics committee 
The Investigator will comply with any applicable requirements related to the reporting of SAEs involving 
his/her subjects to the Institutional Review Board/Independent Ethics Committee (IRB/IEC) that approved 
the study. In particular, all deaths will be promptly reported to the IRB/IEC that approved the study. 
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In accordance with ICH GCP guidelines, the Sponsor will inform the Investigator of “findings that could 
affect adversely the safety of subjects, impact the conduct of the trial or alter the IRB/IEC’s 
approval/favorable opinion to continue the trial.” In particular and in line with respective regulations and 
the Sponsor policy, the Sponsor will inform the Investigator of adverse events that are both serious and 
unexpected (i.e. unlisted as per the RTX Pharmaceutical Company Core Safety Information) and are 
considered to be possibly or probably related to the administered product by the Investigator/Reporter. 
The Investigator will keep copies of these safety reports in the Investigator file. National regulations with 
regards to Safety reports notifications to Investigators will be taken into account. 
Unless clearly defined otherwise by national or site-specific regulations, and are duly documented, the 
responsible Investigator will promptly notify the concerned IRB/IEC of any safety reports provided by the 
Sponsor and provide copies of all related correspondence to the Sponsor. Only when specifically required 
by regulations, will the Sponsor provide appropriate Safety reports directly to the concerned IRB/IEC and 
maintain records of these notifications. 
Data on adverse events will be obtained at scheduled or unscheduled study visits, based on information 
spontaneously provided by the subject and/or through questioning of the subject. Adverse event data may 
also be obtained from subject diary cards, but information thus collected must be reviewed and assessed 
medically before it is transcribed to the CRF. 
To elicit adverse events, questioning at each study visit should begin with simple non-leading questions. For 
example: 
- How have you felt since your last visit? 
- Have you had any health problems since you were here last? 
If a subject is seen by a physician not involved with the study in relation to an adverse event, the 
Investigator will make every effort to contact the treating physician in a timely manner in order to obtain all 
information necessary to appropriate reporting of the event 
The Investigator/Reporter will notify the Principal Investigator on behalf of the study sponsor IRCCS G. 
Gaslini within 24 hours of awareness of a new SAE or of new information on a previously reported SAE 
(=follow-up). 
To do so, the Investigator/Reporter must complete a SAE report following specific instructions (SAE report 
Completion Instruction) and using preferably the electronic template, and send it directly to the Principal 
Investigator by electronic mail or facsimile, using the dedicated e-mail address and facsimile numbers 
specified below 
e-mail: gmarcoghiggeri@gaslini.org 
fax: +39010 395214 
For any new SAE, the following minimum information is required as initial notification: 

Clear identification of the Investigator/Reporter with full contact information 
 Subject identification details (study number, site number, initials, date of birth), 
 IMP administration details (dose and dates) 
 Diagnosis of the event with the description (or a brief description of signs/symptoms/clinical course if the 

diagnosis is not available) and the date of onset, 
 Reason(s) for considering the event serious 
 Relationship of the event with the Investigational drug 

 
20) Auditing 
The Investigator or his/her delegate will ensure that paper- and e-CRFs are completed in a timely manner 
and must allow a study monitor periodical access to paper and e-CRFs, subject records and all study-related 
materials, including IMP. The frequency of monitoring visits will be determined by factors such as the 
design of the study, the frequency of subject visits and the site enrolment rate. In order to verify that the 
study is conducted in accordance with ICH GCP, regulatory requirements, and the study protocol and that 
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the data are authentic, accurate and complete, the study monitor will review e-CRFs and other study 
documents and will conduct source data verification according to the Study Monitoring Plan. 
Upon study completion, the study monitor will visit the site to conduct a Study Termination Visit. This will 
involve collection of any outstanding documentation. 
 
21) Description of the complementary and synergy research team: 
Our team is composed by two clinical units operating at the two major italian pediatric hospitals (IRCCS 
Gaslini, Genova and IRCCS Ospedale Bambin Gesù, Roma) and includes both clinical teams and research 
personnel expert in molecular genetics and cell biology. Recruitment of patients and coordination of the 
study are the tasks of the two team-leaders (GM. Ghiggeri, F. Emma) and their coworkers while basic 
studies aimed at characterizing the cell target of anti-CD20 will be done by the other participants (Gaslini: F. 
Lugani, and G. Caridi, OPGB: M. Vivarelli). The external collaboration with Pediatric Nephrology of 
University of Padua (L. Murer) will further enhance the team strengths. All participants have already 
collaborated with success in preceding clinical trials and share almost all the basic considerations on the 
therapeutic strategies that are topics of the present project. Clinical and research synergies are in this sense 
complete; cell biology know-how is in particular complimentary to the clinical resources and represent a 
major strength of the group. The University of Calgary, Canada, (a center of excellence in clinical 
epidemiology) will be responsible for the randomization procedures and for any work related to data 
analysis. Once again, the PI of this project (GM. Ghiggeri) and the PI of the foreign unit (P. Ravani) had 
strong collaboration ties as demonstrated by several clinical trials already completed and published in this 
field of research. 
Interventions will be administered during hospitalization in the Nephrology Unit of the Giannina Gaslini 
Children’s Hospital, Genoa and in the Nephrology Unit of Ospedale Bambino Gesù, Rome. Follow up visits 
will be performed at the nephrology outpatient clinics of Giannina Gaslini Children’s hospital and of 
Ospedale Bambino Gesù.  
 
22) Training and tutorial activities:   
Two types of training courses will be organized to implement the quality of the group: a first course has cell 
biology as topic and it is devoted to train our lab personnel to the use of new flow- cytometry techniques. A 
second course will focus on biostatistics and in particular is aimed to train medical personnel to a proper 
use of statistics and statistical facilities(computerized data base, analysis programs, etc.) in randomized 
clinical trial. All of these will be carried out utilizing internal facilities and will be addressed to the medical, 
lab and nursing staff. 
 
23) Timeline/ Deliverables/Payable Milestones 
The study is divided into two successive steps: 
a- recruitment and treatment of patients that will be concluded within 12-18 months; 
b- clinical follow-up with programmed visits and laboratory tests during the 12-24 months that follow drug 
infusion.  
. A first deliverable is the consolidation of RTX as treatment of choice of SDNS; this would complete and 
hopefully conclude a long series of studies on therapy of NS that started almost 50 years ago with steroids 
and continued with CNI and more recently with MMF. Definition of clinical effects of RTX  in terms of length 
of remission out of therapy compared to classical approaches (MMF) that are of current use. A second 
deliverable is the definition of cell targets of RTX that should improve our understanding of mechanisms 
implicated in NS and produce some evolution in the area of biomarkers of drug sensitivity of NS. Clinical 
effects and laboratory results should be available in a part of patients at 18 months and be completed by 
the end of the study in all. 
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24) Milestones 18 month-36 month 
18 month 
Recruitment, randomization and treatment should be completed within 18 months and for those patients 
treated at the beginning, results should already be available by this time. We also expect to have 
completed many laboratory tests for several patients within the first 18 months. Conceptual feed-backs 
from these studies are expected that could change the cell biology and molecular approaches of the second 
part of the project. 
36 month 
The hard 36 month milestone is the conclusive result on clinical outcome of patients allocated in the two 
different treatments (RTX vs MMF). Considering that allocation and treatment are expected to be 
concluded in the first 18months, almost all patients would have been concluded the 24 month follow-up at 
this point. Laboratory deliverable would be conclusive at 36 month and new experimental approaches 
based on results deriving from the preliminary part would hopefully be available. 
 
25) Equipment and resources available: 
The two nephrology units that propose the project (Istituto G. Gaslini and Ospedale Bambino Gesù) are 
structurally and functionally equipped with all facilities necessary to evaluate, treat and follow patients 
allocated in the two arms of the study. Twenty beds for recovery are available overall and there is the 
possibility to follow patients on a out-door base. The capacity of the two units is to follow 1200 
patients/year in recovery and almost 5.000 patients out-door. Besides specialized medical and nurse 
personnel, the two units are equipped with secretary facilities, spaces for recovery of data sets, meetings 
and discussions. Centralized pharmacy service equipped with sterile rooms for preparation of drug 
solutions are available at both nephrology departments. Bio-statistical approaches are centralized at the 
foreign unit (dry lab of Dr Ravani and his team). The laboratory part will be carried out inside the two 
nephrology units, where the following cell facilities are available: a Genoa- cell separation apparatus 
(Laminar flood hood Steril-VBH Class II Tecnomed); Centrifuge (Eppendorf5810R); microscope for cell 
cultures (Olympus CK2); Flow Cytometer LSR-Fortessa X20 (Becton Dickinson) equipped with three lasers 
(Red, Violet, Blue for simultaneous determination of 14 different fluorochromes). These instruments are 
located at the Cell and Tissue Culture Section of Rosanna Gusmano Laboratory, Department of Pediatrics 
and at the Core Facility Laboratory, Department of Translational Medicine G.Gaslini Institute. Ospedale 
Bambino Gesù's Research Laboratories are located in a 5,000 sqm meters research facility, fully equipped 
with high-tech systems, supporting genomics, metagenomics, metabolomics, proteomics, microarray 
technology, cytogenetic and FISH applications, cytofluorimetry and cell sorting, cell and molecular biology: 
fast real time qPCR systems, also with array technology to provide flexible solutions for high-throughput 
gene expression, miRNA, or genotyping analysis. In particular for FACS analysis, flow cell analysers, also 
with laser technology, enabled complex multicolour analysis with up to 18 simultaneous colours; flow cell 
sorter with 6 laser wavelengths and 20 detector positions to measure up to 18 colours simultaneously. 
 
26) Translational relevance and impact for the National Health System (SSN) 
After years of use of cyclophosphamide and cyclosporine for the treatments of choice of steroid-dependent 
nephrotic syndrome, anti-CD20 antibodies are emerging as innovative approach in cases with mid 
dependence In this study we are proposing to utilize a fully humanized anti-CD20 antibody that has been 
already tested with success in other forms of nephrotic syndrome. Considering low impact of side effects, a 
simple handling during drug infusion and comparable costs with Rituximab has emerged as the potential 
treatment of choice in this disease. Comparison with MMF is the crucial point of this project. In this case 
comparative costs for RTX are markedly reduced: hypothesizing one infusion of RTX (500mg/1.73m2) per 
12 months the cost is 1280 E/year (full price) compared to MMF 1200mg/1,73m2 day that, for a theoretical 
dose of 750 mg  corresponds to 1800 E/year. 
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27) Research ethics approval 
Before initiation of the study, written approval of the protocol, Informed Consent Form and any 
information presented to potential subjects must be obtained from the appropriate Institutional Review 
Board (IRB) or Independent Ethics Committee (IEC). 
 
28) Protocol amendments 
If any amendments to the protocol occur during the study, written approval must be obtained prior to its 
implementation. The Investigator is responsible for ensuring that these actions occur. Where required by 
local regulations, the Sponsor is responsible for ensuring IRB/IEC approval of the study. 
 
29) Consent or assent  
Before a pediatric subject can participate in the study, her or his parents/legal tutor must give written 
informed consent and the subject provide her/his assent as appropriate for the age.  
The informed consent process will be in accordance with ICH GCP, the Declaration of Helsinki and local 
regulatory requirements. 
Parents/tutor and minor subject Informed Consent/Assent Forms will be based on a master document 
provided by the G. Gaslini Institute for submission to the Independent Ethics Committee (IEC) 
 
30) Confidentiality 
The Investigator will ensure that the subjects’ anonymity is maintained. On the paper- and e-CRFs or other 
documents submitted to the principal Investigator, subjects should not be identified by their names, but by 
their assigned identification number and initials. If subject names are included on copies of documents 
submitted to the principal Investigator, the names (except for initials) must be obliterated and the assigned 
subject numbers added to the documents. 
The Investigator should keep a separate log of subjects’ identification numbers, names, addresses, 
telephone numbers and hospital numbers (if applicable). Documents not for submission to the principal 
Investigator, such as signed Informed Consent /Assent Forms, should be maintained in strict confidence by 
the Investigator. 
 
31) Declaration of interests 
There are no financial or other competing interests for principal investigator to disclose. 
 
32) Dissemination policy 
32a) Plans for investigators and sponsor to communicate trial results 
The completed study will be summarized in a final report that accurately and completely presents the study 
objectives, methods, results, limitations of the study, and interpretation of findings. 
The first publication will be an in extenso publication of the results of the validation of the project. 
The Authors of this study protocol will inform the contributing investigators in advance about any plans to 
publish or present data from this randomized controlled clinical trial. Any publications and presentations of 
the results (abstract in journals or newspapers, oral presentations, etc.), either in whole or in part, by 
Investigators or their representatives will require pre-submission review by the Authors of this study 
protocol. 
 
32b) Authorship eligibility guidelines and any intended use of professional writers 
Gian Marco Ghiggeri will write the main report.  
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Table1. 
Visit schedule 1 2 3 4 5 6 7 8 

Months 

-45 
days 

(Run-in 
Start) 

0 1 3 6 12 18 24 

Relevant medical History x x             
Inclusion and Exclusion Criteria x x             
Project Illustration x               
Informed consent x               
Randomization   x             
Physical Examination & Vital Signs x x x x x x x x 
Dosage on 24-Hours Urine Collection x x x x x x x x 

Haematology and Biochemistry (Complete blood count, 
kidney function, plasma proteins, immunoglobulins, 
lipid status -cholesterol and triglycerides-, albumin, 
lynphocyte subpopulations -for CD20 lynphocytes B 
count-) 

x x x x x x x x 

HBV Sierology x               
Investigational Medicinal Product (IMP)administration   x             
Instruction about immunosuppressive drugs tapering x               
Adverse Events data records   x x x x x x x 
Drug use/dose records x x x x x x x x 



 
 

Istituto di Ricovero e Cura a Carattere Scientifico “GIANNINA GASLINI” 
Via Gerolamo Gaslini, 5 16147 Genova – Italia 

tel. + 39 010 5636 1 | www.gaslini.org 

Versione n.2 del 08/02/2019 

References 
 
1. - Hodson EM et al.Corticosteroid therapy for nephrotic syndrome in children. The Cochrane database of 
systematic reviews: CD001533, 2005. 
 
2.- Ravani P et al. Short-term effects of rituximab in children with steroid- and calcineurin-dependent 
nephrotic syndrome: a randomized controlled trial. Clin J Am Soc of Nephrol 6:1308-1315, 2011. 
 
3.- Iijima K et al, on behalf of the Rituximab for Childhood-onset Refractory Nephrotic Syndrome Study, G: 
Rituximab for childhood-onset, complicated, frequently relapsing nephrotic syndrome or steroid-
dependent nephrotic syndrome: a multicentre, double-blind, randomised, placebo controlled trial. Lancet. 
384:1273-1281, 2014 
 
4.- Ravani P et al. Rituximab in children with steroid-dependent nephrotic syndrome: a multicentre, open-
lable, non inferiority, randomized controlled trial. J Am Soc Nephrol 26(9):2259-2266, 2015 
 
5.- Ravani P et al. Randomised controlled trial comparing ofatumumab to rituximab in children 
with steroid-dependent and calcineurin inhibitor-dependent idiopathic nephrotic syndrome: study 
protocol. BMJ Open 17;7(3) 2017 
 
6.- Robak T et al. Ofatumumab, a human monoclonal antibody for lymphoid malignancies and autoimmune 
disorders. CurrOpin Mol Ther 10: 292-309, 2008 
 
7.- Taylor PC et al. Ofatumumab, a fully human anti-CD20 monoclonal antibody, in biological-naive, 
rheumatoid arthritis patients with an inadequate response to methotrexate: a randomised, double-blind, 
placebo-controlled clinical trial. Ann Rheum Dis. 70:2119-2125, 2011 
 
8.-  Biswanath Basu. Ofatumumab for Rituximab-Resistant Nephrotic Syndrome, NEJM 370:1268-1270, 
2014 
 
9.-  
 
9.- Bonanni A, et al. Low-dose ofatumumab for rituximab-resistant nephrotic syndrome. BMJ Case Rep. BMJ 
Case Rep.pii:bcr2015210208. doi: 10.1136/bcr-2015-210208 2015. 
 
10-Bonanni et al. Adverse events linked with the use of chimeric and humanized anti-CD20 antibodies in 
children with idiopathic nephrotic syndrome. Br J Clin Pharmacol 84(6):1238-1249, 2018 
 
11.- Bertelli R et al Molecular and Cellular Mechanisms for Proteinuria in Minimal Change Disease. Front 
Med 11;5:170,2018. 
 
12- Ravani P et al. Anti-CD20 Antibodies for Idiopatic Nephrotic Syndrome in Children. Clin J Am Soc 
Nephrol 11:710-20, 2016 
 
 
 
 
 



 
 

Istituto di Ricovero e Cura a Carattere Scientifico “GIANNINA GASLINI” 
Via Gerolamo Gaslini, 5 16147 Genova – Italia 

tel. + 39 010 5636 1 | www.gaslini.org 

Versione n.2 del 08/02/2019 

Genoa, February 08th 2019 
 
Gian Marco Ghiggeri (P.I) 

 
 
























