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ABSTRACT

Introduction Primary membranous nephropathy (PMN) is
a major cause of nephrotic syndrome in adults. Rituximab
has been recommended in the treatment of PMN by the
updated Kidney Disease Improved Outcome guideline.
However, the optimal dosing regimen of rituximab for the
initial treatment of patients with PMN is unclear.
Methods and analysis A comprehensive screening

will be performed by searching PubMed, Embase and

the CENTRAL (Cochrane Central Register of Controlled
Trials) without language restriction. Studies evaluating
the efficacy of rituximab monotherapy using the following
types of dosing regimens will be included: high-dose
regimen; standard regimen and low-dose regimen.
Studies with less than 10 participants will be excluded.
The primary outcome is the remission rate at 12 months.
The secondary outcomes are remission rate at 6 and 24
months, complete remission rate at 6, 12 and 24 months,
relapse at 6, 12 and 24 months, and side effects. Risk of
Bias In Non-randomised Studies of Interventions tool will
be used to assess the risk of bias for non-randomised
studies and the Cochrane risk of bias assessment tool
will be used for randomised controlled trials. The pooled
remission rate, complete remission rate, relapse rate

and side effects will be estimated using the metaprop
command. All analyses will be calculated using Stata
software (V.15.0; StataCorp).

Ethics and dissemination Ethics approval is not
required. The results of our study will be submitted to a
peer-review journal.

PROSPERO registration number CRD42022319401

INTRODUCTION

Membranous nephropathy (MN), repre-
senting a spectrum of histopathological
abnormalities, is characterised by immu-
noglobulin  and complement-containing
immune deposits in a subepithelial posi-
tion.! MN is a major cause of nephrotic
syndrome in adults.” Primary MN (PMN) is
a kidney-specific disease with autoantibodies
against certain podocyte membrane anti-
gens, whereas secondary MN is associated
with other diseases or exposures.” In recent
years, the progress of the mechanism and
treatment strategy of PMN are developing
rapidly. A majority of patients with PMN have
anti-phospholipase A2 receptor (PLA2R)
antibodies.” Several new target antigens have
recently been identified in PMN.” As the effi-
cacy of rituximab in PMN is confirmed in a
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This meta-analysis and prespecified subgroup anal-
ysis may enable the comparative analysis of the ef-
ficacy of different dosing regimens for rituximab on
primary membranous nephropathy.

= This meta-analysis may provide useful informa-
tion for medical decision-making and guide further
research.

= A comprehensive literature screening including
conference abstracts will be performed without lan-
guage restriction.

= Heterogeneity and risks of bias among included stud-
ies may influence the results of the meta-analysis.

series of landmark randomised controlled
trials, Rituximab vs Steroids and Cyclophos-
phamide in the Treatment of Idiopathic
Membranous Nephropathy (RI-CYCLO),"
Membranous Nephropathy Trial of Ritux-
imab (MENTOR)7 and Evaluate Rituximab
Treatment for Idiopathic Membranous
Nephropathy (GEMRITUX)® studies, ritux-
imab is recommended in the treatment of
PMN by updated Kidney Disease Improved
Outcome (KDIGO) guideline.9

However, the optimal dosing regimen of
rituximab for the initial treatment of patients
with PMN is unclear.” In the MENTOR and
RI-CYCLO trial, rituximab was given 1 g twice,
14 days apart.”” In some prospective studies,
rituximab was administered 4weekly infu-
sions of 375 mg/mg.lo_12 In the GEMRITUX
study, rituximab was given 375 mg/m® weekly
for 2 weeks.? While, in the B cell-driven ritux-
imab regimen, a single dose of 375 mg/m®
was initially administered, and the second
dose of 375 mg/m” is given if 5 circulating B
cells/ microl."”® In some observational studies,
single-dose rituximab (375 mg/m®) was
given."*!” Debate exists regarding the efficacy
of various dosing regimens, especially the
so-called low-dose rituximab.

Although previous meta-analyses have
evaluated the efficacy of rituximab in PMN
compared with other medications,le’_19 the
study focusing on the efficacy of different
dosing regimens of rituximab at different
time points is lacking. Because head-to-head
trial regarding specific dosing regimens is
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scarce so far, direct comparisons are difficult. However,
subgroup analysis based on dosing regimens in a meta-
analysis may enable comparative analysis. Our meta-
analysis will investigate whether a difference in treatment
response exists among different dosing regimens of ritux-
imab in PMN by subgroup analysis.

METHODS

The proposed review protocol conforms to the Preferred
Reporting Items for Systematic Review and Meta-Analysis
Protocols® (online supplemental file 1).*” This review
protocol has been registered within the International
Prospective Register of Systematic Reviews (PROSPERO).
Any important protocol amendments will also be docu-
mented in PROSPERO. This systematic review was initi-
ated in May 2022. We plan to finish this study in October
2023.

Eligibility criteria and prespecified outcomes

Inclusion criteria are as follows: (A) studies evaluating the
efficacy of rituximab monotherapy (not in combination
with other immunosuppressive therapy/corticosteroid)
with one type of dosing regimen in PMN patients; (B)
the following types of dosing regimen of rituximab were
used: high-dose regimen (two infusions of 1g rituximab
at 2-week intervals); standard regimen (four infusions of
375 mg/ m? at I-week interval; low-dose regimen (defined
as one or two infusions of 375 mg/m2 at 1-week interval,14
or two infusions of 500 mg rituximab?!); (C) treatment
response (remission rate (complete remission+partial
remission), complete remission rate or relapse) were
reported. Eligible study designs will include interven-
tional studies (such as randomised controlled clinical
trials and non-randomised trials) and observational
studies (such as cohort studies, case—control studies and
case series). Studies reported in conference abstracts will
also be considered. Studies with less than 10 participants
will be excluded.

The primary outcome is the remission rate (complete
remission+partial remission) at 12 months. The
secondary outcomes are remission rate at 6 and 24
months, complete remission rate at 6, 12 and 24 months,
relapse at 6, 12 and 24 months, and side effects. The
outcomes were used as defined by investigators in indi-
vidual studies.

Search methods for identification of relevant studies

Popular databases will be searched including PubMed,
Embase and CENTRAL (Cochrane Central Register of
Controlled Trials) without language restriction. The rele-
vant text words and medical subject headings will be used.
The search strategy for PubMed is given in online supple-
mental file 1. The reference list of the eligible articles
and relevant reviews will be manually searched to identify
additional studies.

Records and data management

Literature search results will be stored in EndNote, a
bibliographic management software and duplicates will
be removed. The screening of remaining citations will be
conducted by using Endnote, too. The data extraction
will be performed on Microsoft Excel 2016.

Study selection

Two authors will independently examine the studies
against eligibility criteria. In the title and abstract
screening stage, two authors will independently screen
initial subsets of studies until convergence is reached.
Subsequently, full-text records of the selected abstracts
will be retrieved. The full-text screening will be performed
in full independent double screening. Full-text records
selected for inclusion by both authors will be included
in the review. Any disagreements during this stage will
be resolved through discussion. Studies in languages
other than English or Chinese will be translated into
English using Google Translate. We will record the selec-
tion process with reasons for exclusion. When there are
multiple studies from the same cohort, the study with the
largest sample size will be used.

Data extraction

Two authors will independently extract data, including
first author, year of publication, study design, setting,
baseline characteristics (such as age, proteinuria, serum
albumin level, serum creatinine, kidney function, anti-
bodies to the M-type phospholipase A2 receptor), dosing
regimen, actual doses and the maximum doses of ritux-
imab administered, follow-up time, study outcomes, side
effects and so on. We will extract data from the parts of
the studies that met the selection criteria.

Assessing the risk of bias

The risk of bias in the included studies will be assessed
independently by two reviewers. Any disagreement will
be discussed by consultation. Two authors will inde-
pendently assess the risk of bias using the Risk of Bias In
Non-randomised Studies of Interventions tool for non-
randomised studies? or the Cochrane risk of bias assess-
ment tool for randomised controlled trials.?®

Statistical analysis

The pooled remission rate, complete rate, relapse and side
effects will be estimated using the metaprop command, a
statistical programme in Stata.** Subgroup analyses will
be undertaken to explore whether there are differences
in treatment response among different dosing regimens
of rituximab. Referring to previous publications,%_27 we
will conduct bivariate meta-regression analysis to evaluate
the impact of the dosing regimen of rituximab on the
primary outcome and also perform multivariate meta-
regression analyses to examine whether the result will
remain unchanged while adjusting for other prognostic
factors (such as age, sex, proteinuria, kidney function)
if sufficient studies are available. The heterogeneity
between studies will be investigated statistically using the
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% test and I statistic.”® Funnel plots, Egger’s regression
asymmetry test, and Begg’s test will be used to evaluate
publication bias.*” ** A two-sided p<0.05will be regarded
as significant for all analyses. All analyses will be calcu-
lated using Stata software (V.15.0; StataCorp).

Patient and public involvement

Patients are notinvolved in any stage of the studyincluding
but not limited to the development of the research ques-
tion, outcome measure and study design.

DISCUSSION

Although an increasing body of evidence suggests the effi-
cacy of rituximab treatment in PMN recently, dosing regi-
mens of rituximab used across studies are different.®” * 2
The updated KDIGO guideline on PMN offers a wide
scope of options either two infusions of 1g, apart 14 days,
or 375 mg/m2 ranging from 1 single dose to 4 weekly
doses.’ Meanwhile, the low-dose regimen of rituximab
was used in recent years.'*'” However, due to the absence
of head-to-head trials, the optimal dosing regimen of
rituximab is unclear.

To date, although some previous meta-analyses have
been published regarding the efficacy of rituximab on
the PMN, the efficacy of different dosing regimens of
rituximab at different time points was not assessed in
these studies.'®! Unlike these above-mentioned meta-
analyses, our work will focus on the efficacy of different
dosing regimens of rituximab at different time points.
Our meta-analysis may enable the comparative analysis
of various dosing regimens of rituximab in PMN patients
under the condition that head-to-head trials are not avail-
able presently. In addition, a comprehensive screening
will be performed by searching PubMed, Embase and
CENTRAL without language restriction and conference
abstracts will also be included in this systematic review.
It needs to be noted that heterogeneity and risks of bias
among included studies may influence the results of the
meta-analysis and prevent drawing solid conclusions.
However, our work may provide useful information for
medical decision-making and guide further research.

Ethics and dissemination

For this type of study, ethics approval is unneces-
sary because the data of individual patients will not be
included and no privacy will be involved. The results of
this review will be published in a peerreviewed journal.
Amendments to the basic protocol will be documented in
the comprehensive review.
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