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Introduction: The approximately 70% 12-month relapse in children experiencing the initial episode of

steroid-sensitive nephrotic syndrome (SSNS) is a significant concern, with over 50% developing frequent

relapses or steroid-dependent nephrotic syndrome (FRNS/SDNS). There is a lack of strategies to reduce

relapse after the onset. Whether early administration of rituximab, which effectively reduces relapses in

FRNS/SDNS, may be a solution has not been evaluated.

Methods: A prospective, multicenter, open-label, single-arm trial was conducted in China, with a 12-month

follow-up. Children aged 1 to 18 years with the first episode of nephrotic syndrome (NS) were screened for

eligibility. Proteinuria was evaluated daily using dipsticks. A dose of 375 mg/m2 of rituximab was intra-

venously infused within 1 week after achieving corticosteroid-induced remission. The main outcome was

12-month relapse-free survival.

Results: Out of the initially 66 children screened, 44 were enrolled and received rituximab, with all but 1

participant completing the 12-month follow-up. The median age at diagnosis was 4.3 years (interquartile

range [IQR]: 3.4–5.9), and 33 (77%) of the participants were male. In the rituximab group, the 12-month

relapse-free survival was significantly higher compared to historical controls (32 of 43 [74.4%] vs. 10 of

33 [30.3%]; P < 0.001; hazard ratio [HR], 3.76; 95% confidence interval [CI], 1.80–7.81). The post hoc

analysis revealed a higher 24-month relapse-free survival and a lower incidence of FRNS/SDNS at the 12-

month follow-up. Treatment with rituximab was well-tolerated.

Conclusion: Our findings support that early administration of rituximab may be associated with a higher

12-month relapse-free survival and a reduced incidence of FRNS/SDNS in children experiencing the initial

episode of SSNS.

Kidney Int Rep (2024) 9, 1220–1227; https://doi.org/10.1016/j.ekir.2024.02.1395

KEYWORDS: children; pediatric nephrology; rituximab; nephrotic syndrome; clinical trial; proteinuria

ª 2024 International Society of Nephrology. Published by Elsevier Inc. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
N
S is a common glomerular disease in children,1

and corticosteroid therapy serves as the
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cornerstone for the initial episode.2,3 However, the
12-month relapse-free survival of SSNS after corti-
costeroid therapy is only 30%,4,5 with approximately
half of the patients developing FRNS/SDNS.1 The
frequency of relapses during the first 12 months is
associated with persistent relapses into adulthood,2

but prevention of SSNS developing into FRNS/SDNS
remains a challenge.

Rituximab, an anti-CD20 monoclonal antibody, has
shown efficacy in reducing relapses among patients
with FRNS/SDNS who may otherwise experience
Kidney International Reports (2024) 9, 1220–1227
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adverse effects from immunosuppressants.2,3 The po-
tential application of rituximab as a first-line treatment
to minimize relapse in the initial episode is under
investigation. This trial aims to investigate the associa-
tion between the addition of rituximab to standard care
with steroids in initial therapy and reduce the relapse
rate during a 12-month period in children with SSNS.
METHODS

Study Design

The study, named the Rituximab in the First Episode of
Pediatric Idiopathic Nephrotic Syndrome (RTXFIRPe-
dINS), was a prospective, multicenter, open-label,
single-arm clinical trial conducted at 8 tertiary hospi-
tals in China from April 13, 2021, to January 17, 2023.
The results were compared with historical controls who
received standard care with steroids but without RTX
treatment.5

This trial was designed, conducted, and managed by
the Children’s Hospital of Fudan University. The proto-
col, which was reported previously,6 is available in
Supplement 1. The study adhered to the tenets of the
Declaration of Helsinki and was approved by 8 institu-
tional review boards. Written informed consent were
obtained from the parents (and assent of patients older
than 8 years) after provision of detailed oral and written
information concerning the context of the study, poten-
tial benefit, and safety aspects. No financial compensation
was provided. The study protocol was initially issued on
January 5, 2021, and the amendment number is 1.4 (last
updated on 5 May 2023).

Patients

Children aged between 1 and 18 years and experi-
encing the first episode of NS were screened at regis-
tered hospitals. Additional key eligibility criteria
included a confirmed diagnosis of SSNS, wherein
eligible participants underwent corticosteroid therapy
and a 1-month run-in period. Participants were
enrolled within 1 week of achieving complete remission
with proteinuria evaluated daily using dipsticks.
Children with a secondary form of NS, active infection,
or those who received live vaccination within the last
month were excluded from the study. Detailed defini-
tions and inclusion and exclusion criteria are provided
in the trial protocol (Supplement 1).

Proteinuria was evaluated daily using dipsticks.
Study visits included the screening period, administra-
tion of rituximab, visits at 1, 3, 4.5, 6, 9, and 12 months
after rituximab administration, as well as at relapse.
Urinalysis, complete blood count, biochemistry, immu-
noglobulins, and lymphocyte subpopulations, were
evaluated as outlined in the protocol (Supplement 1).
Kidney International Reports (2024) 9, 1220–1227
Control Group

A nonrandomized historical control group (NCT03878914)
consisted of 33 patients with the first episode of NS treated
with corticosteroidswithout rituximab betweenAugust 6,
2019, and October 31, 2021. These patients received 8
weeks or 12 to 14 weeks of corticosteroid therapy at the
Children’s Hospital of Fudan University based on time to
remission.

Study Intervention

A dose of 375 mg/m2 (maximum dose: 500 mg) of rit-
uximab was intravenously infused within 1 week of
complete remission.

The initial treatment for INS consisted of daily ste-
roids at a dose of 2 mg/kg/d or 60 mg/m2/d (maximum
60 mg/d) for 6 weeks, followed by 1.5 mg/kg/d or 40
mg/m2 (maximum 40 mg/d) on alternate days for
another 6 weeks.

To prevent infusion reactions, patients received anti-
pyretic and analgesic drugs such as acetaminophen or
ibuprofen, once at a regular dose, 30 minutes before the
rituximab infusion. Antiallergy medications, cetirizine
hydrochloride or cyproheptadine or loratadine, were also
administered once at a regular dose. Prior to the rituximab
infusion, the patient’s oral corticosteroids were switched
to intravenousmethylprednisolone at a dose of 1.6mg/kg,
administered once. To prevent Pneumocystis jiroveci,
trimethoprim-sulfamethoxazole was administered for 3
months, starting from the beginning of the rituximab
treatment (day 1). The prophylactic dose of trimethoprim
was 3 mg/kg on alternate days, and the maximum dose of
sulfamethoxazole was 960 mg on alternate days.

Response

The primary objective of this exploratory single-arm
study was to assess the 12-month relapse-free survival
rate, which was defined as the absence of nephrotic-
range proteinuria (urine protein-to-creatinine ratio $2
mg/mg or dipstick $3þ on 3 consecutive days in first
morning samples).7 This outcome was compared to his-
torical controls (Figures 1 and 2). As indicated in the
Kidney Disease Improving Global Outcomes 2020
guidelines, though there is a lack of data assessing po-
tential variations in the optimal treatment approach
based on sex or ethnicity, we acknowledge the signifi-
cance of considering children at a particularly young age
of disease onset (i.e., 1 to 4–6 years old), because they
may face a higher risk of progressing to FRNS/SDNS. A
delayed response to prednisolone could impact relapse in
this age group. Therefore,we have adjusted the results to
account for differences among subgroups.

The secondary outcomes of this study included the
6-month relapse-free survival rate, the number of days
from rituximab infusion to the first relapse. The other
1221



66 children assessed for eligibility

43 Included in the primary analysis
1 Excluded Discontinued intervention at the beginning for 

infusion reaction

22 Excluded
4 Steroid-resistant
2 Secondary Nephrotic syndrome
6 Infection
1 Elevated alanine aminotransferase
9 Declined consent

44 Received rituximab and 12-week corticosteroids

1-Year follow-up after rituximab therapy
(Rituximab was  infused within one week after achieving   

corticosteroid-induced remission)
43 Completed trial
1 Did not complete trial

1 Withdrew consent

1-Year follow-up after corticosteroids
(Select the time range from one week after corticosteroid-

induced remission to 1 year follow-up)
33 Completed trial

33 Received 8-14 week corticosteroids

History control (NCT03878914)

33 Included in the primary analysis

Figure 1. Trial flowchart between this study and the historical control study. The flow of participants through different stages and interventions.
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secondary end points indicated in Supplements 1 and 2
are not reported.

Exploratory Analyses

For post hoc analysis, relapse-free survival rate at 24-
month follow-up, and the incidence of FRNS/SDNS at
the 12-month follow-up were compared with standard
care, because it is also associated with long-term
within 4-week within one week Day 1 72h month1 month 3 mo
run-in

Corticosteroids
2 mg/kg/d

for six weeks

aged 1-18 years with 
the initial episode of

idiopathic
nephrotic syndrome

One dose of 
375 mg/m2 RITUXIMAB

Recruitment
Consent

Cotrimoxazole
3 months

Corticosteroids
1.5 mg/kg/qod
for six weeks

Diagnosis of steroid-sensitive
nephrotic syndrome

Excluded
Not meeting inclusion criteria

Corticosteroids
8 weeks or 12-14weeks based on time to remission

Remission

Remission

Recruitment
Consent

Seven days after remission

one week

Figure 2. Study design between this study and historical control. Overvie
responding outcomes.

1222
prognosis, such as the likelihood of relapse into adult-
hood. Exploratory end points included studying changes
in immunologic factors and immune cell subsets in the
peripheral blood as predictors of response and relapse.

Safety

The safety end points of this study were the severity of
adverse events, which were graded according to the
nth 4.5 month6 month9 month12

Primary Outcome:
1-year relapse-free survival rate 

after RITUXIMAB biosimilar

33 
historical controls

NCT03878914

43
patients

NCT04783675

Outcome:
1-year relapse-free survival rate 

after reaching corticosteroid-
induced remission for one week

Primary Outcome
1-year relapse-free survival rate 

after after initial
corticosteroid therapy

w of the interventions administered during the study and their cor-
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Table 1. Baseline demographic, clinical, and biologic
characteristics of the patientsa

Characteristic
Rituximab
(n [ 43)

Historical controls
(n [ 33) P value

Demographics

Male, n (%) 33 (77%) 24 (73%) 0.70

Age at onset of disease, yr 4.3 (2.5) 3.5 (3.0） 0.09

Medical history

Days to remission, d 8 (4) 8 (5) >0.99

Serum biochemistry

Estimated glomerular
filtration rate, ml/min
per 1.73 m2

140.8 (36.3) 133.8 (41.7) 0.22

Prednisolone therapy

The duration for corticosteroids, wk 12 8 or 12–14 NA

NA, not applicable.
aUnless otherwise indicated, values are given as median (25th quantile–75th quantile).
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Common Terminology Criteria for Adverse Events,
version 5.0.

Statistical Analysis

Predefined statistical analyses are fully detailed in the
statistical analysis plan (Supplement 2). This study is a
single-arm study. The sample size was based on the
expected rate of the primary treatment effect end point
and the size of the effect of rituximab treatment. Ac-
cording to the previous literature,4 the 12-month
relapse-free survival rate is approximately 30% in
children with the first episode of SSNS after cortico-
steroid therapy. On the basis of that, we estimated that
at a 2-sided alpha level of 0.05, with an assumed
dropout rate of 10%, a sample size of 44 would provide
80% power to detect a 20% increase in the relapse-free
rate in patients receiving rituximab treatment as
compared with the traditional treatment.

Data were presented as absolute number (percent-
age), mean�SD, median and IQR, and HR with a 95%
CI, where applicable. The Kaplan-Meier method was
used to obtain estimation of 12-month and 24-month
relapse-free survival rate. The log-rank tests were
used to test the differences between subgroups. The
comparison of the intervention versus standard care on
the relapse-free survival rate was assessed using Cox
proportional hazards regression model, and adjusted
for sex, age at onset of diseases, the time of remission
induced by corticosteroid. The differences in contin-
uous variables between the 2 treatments was analyzed
using the or the t-test or Mann-Whitney U test, and
differences in categorical variables was analyzed using
the Chi-square test or Fisher exact test.

R software, version 4.1.2 (R Foundation for Statisti-
cal Computing) was used to perform all data analyses
and generate statistical graphs. Differences were
considered to be statistically significant when the P
value was 0.05 or less (2-tailed).

This trial is registered at ClinicalTrials.gov (Identi-
fier: NCT04783675). See the Supplementary Informa-
tion online for complete Methods (Clinical Study
Protocol).

RESULTS

Patients

A total of 66 patients were screened between April 13,
2021 and January 12, 2022, of whom 44 were enrolled
and received rituximab treatment. The study end date
was January 17, 2023. One participant did not complete
the 12-month follow-up (Figure 1). The median age of
the participants was 4.3 years (IQR: 3.4–5.9), and 33
(77%) of them were male. The median time from
remission to rituximab infusion was 5 (IQR: 3–6) days,
and the median time from corticosteroids to rituximab
Kidney International Reports (2024) 9, 1220–1227
infusion was 13 (IQR: 11–17) days. At the time of rit-
uximab infusion, the media level of serum albumin was
2.9 (2.6–3.1) g/dl. There were no statistically significant
differences in sex, age at onset of NS, days to remission,
or serum biochemistry between the rituximab group
and the control group (Table 1). All patients showed B-
cell depletion at 72 hour or 1 month after rituximab
administration.

Primary Outcome

At the 12-month follow-up, 74.4% (32 of 43) of patients
in the rituximab group attained remission. There were
no statistically significant differences in the response
with respect to sex, age at onset of NS ($4 years or <4
years), or days to remission ($ 10 days or <10 days)
(Figure 3, Supplementary Figure S1). After adjusting
for protocol-specified potential prognostic factors using
a multivariable Cox regression model, the 12-month
relapse-free survival was significantly higher in the
rituximab group compared to historical controls (32 of
43 [74.4%] vs. 10 of 33 [30.3%]; P < 0.001; HR, 3.76;
95% CI, 1.80–7.81) (Figure 3).

Secondary Outcomes
The 6-Month Relapse-Free Survival Rate

The 6-month relapse-free survival rate in the rituximab
therapy was higher than the historical control (35 of 43
[81.4%] vs. 15 of 33[45.5%]; P ¼ 0.005; HR, 3.37; 95%
CI, 1.44–7.86).

The Number of Days From Rituximab Infusion to the

First Relapse

For patients who experienced relapse, the median time
to relapse from the infusion of rituximab was found to
be 123 days (95% CI, 73–201 days).

Predictors of Relapse

No significant differences were noted between patients
who experienced relapse and those who did not for the
1223
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Figure 3. Probability of relapse-free survival according to treatment
group. The 12-month relapse-free survival rate was significantly
higher with rituximab compared with historical controls. CI, confi-
dence interval.

Figure 4. Probability of the 24-month relapse-free survival according
to treatment group. The 24-month relapse-free survival rate was
significantly higher with rituximab compared with historical controls.
CI, confidence interval.
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following factors: age at onset of NS, serum albumin,
estimated glomerular filtration rate, CD19þ percentage
within 72 hours after rituximab, days to remission,
days from remission to rituximab infusion, days from
corticosteroids to rituximab infusion, CD19þ percent-
age at 1 month after rituximab (Supplementary
Figure S2). There was no consistent association be-
tween B-cell recovery and relapse. Notably, among
patients who relapsed, 5 had less than 1% CD19þ B
cells at the relapse onset (Supplementary Figure S3).
We also conducted a comprehensive flow cytometric
analysis of B, T, NK, and myeloid cells in the patients’
peripheral blood mononuclear cells at various time
points during the trial, revealing notable differences in
T cell subsets.

Post Hoc Analyses
The Incidence of FRNS/SDNS at the 12-Month

Follow-Up

All patients who relapsed received corticosteroids ac-
cording to protocol. The post hoc analysis demonstrated
a significantly lower incidence of FRNS/SDNS at the 12-
month follow-up compared to historical controls (5 of
43 [11.6%] vs. 14 of 33 [42.4%]; P ¼ 0.002).

The 24-Month Relapse-Free Survival Rate

At the 24-month follow-up, 62.8% (27 of 43) of patients
in the rituximab group attained remission. Adjusting
for protocol-specified potential prognostic factors using
a multivariable Cox regression model revealed a
significantly higher 24-month relapse-free survival in
1224
the rituximab group compared to historical controls (10
of 33 [30.3%]) (HR, 2.72; 95% CI, 1.42–5.21) (Figure 4).
Adverse Events

The treatment with rituximab was well-tolerated, and
no severe life-threatening events were documented. A
total of 46 grade 2 to 4 adverse events were reported in
30 patients, including 34 grade 2 adverse events in 27
patients, 11 grade 3 events in 7 patients, and 1 grade 4
event (Table 2). The most common grade 2 to 4 adverse
events were decreased neutrophil count. At the end of
the 12-month follow-up, all adverse events, except for
1 grade 3 and 1 grade 2 decreased neutrophil count,
were fully resolved. Hypogammaglobulinemia was
only reported in 1 patient at the onset of NS
(Supplementary Figure S4). Throughout the 1-year
follow-up, 3 patients contracted COVID-19, with no
reported serious adverse events or relapses.

The rate of treatment discontinuation due to adverse
events was 2.3% (1 of 44). During rituximab infusion,
6.8% (3 of 44) of participants reported throat irritation.
One patient encountered chest discomfort at the sev-
enth minute of infusion; the symptoms promptly dis-
appeared following the administration of steroids,
oxygenation, and inhalation. Despite the improvement,
the patient’s parents withdrew their consent. The other
2 patients required a rate reduction or temporary
discontinuation of infusion and inhalation, but none of
these adverse events led to a reduction of rituximab
dose.
Kidney International Reports (2024) 9, 1220–1227



Table 2. Adverse events categorized by severity

Adverse event
Patients (N [ 43), no. of

adverse events (no. of patients)

Adverse events attributed to relapse 7(7)

Adverse events leading to study discontinuation 1(1)

Grade 2 adverse events

Infusion related reactiona 3(3)

Allergic reaction 1(1)

Upper respiratory infection 9(7)

Bronchial infection 2(2)

Mucositis oral 1(1)

Neutrophil count decreased 16(13)

Lymphocyte count decreased 2(2)

Vomiting 1(1)

Grade 3 adverse events

Upper respiratory infection 1(1)

Bronchial infection 3(3)

Neutrophil count decreased 7(4)

Grade 4 adverse events

Neutrophil count decreased 1(1)

Grade 5 adverse events 0

aThis safety population included all 44 patients who had received after rituximab.
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Almost all cases of neutropenia, except for 1,
occurred after 4 weeks of rituximab. The incidence of
grade 4 decreased neutrophil count (agranulocytosis)
was 2.3% (1 of 43). Two patients with grade 2 to 3
decreased neutrophil count had transient infections
(upper respiratory infection and bronchial infection)
and received antibiotics. However, the majority of
patients with decreased neutrophil counts showed no
symptoms. One boy aged 3.5 years experienced a grade
4 decreased neutrophil count during a follow-up 6
months after rituximab, but he did not exhibit any
symptoms, and his neutrophil count spontaneously
returned to normal levels 1 week later.
DISCUSSION

In this study, we identified a potential positive asso-
ciation between rituximab treatment and improved
outcomes in children experiencing an initial episode of
SSNS. The percentage of patients maintaining remission
during the 1-year follow-up was more than double
when compared to historical data on corticosteroids
alone (74% vs. 30%). It is noteworthy that the first
relapse of SSNS frequently occurs within 12 months of
onset, which aligns with the time frame used to define
FRNS/SDNS. Up to 42% of children continue to expe-
rience relapses into adulthood, especially those with
FRNS/SDNS.8,9 The reported cumulative rate of sus-
tained remission after 2 years in children undergoing 8
to 12 weeks of steroid treatment following the initial
attack ranged between 20% and 23%.4 Interestingly,
this study demonstrated that rituximab treatment may
be associated with an elevated 2-year relapse-free rate
Kidney International Reports (2024) 9, 1220–1227
and a low incidence of FRNS/SDNS at the 12-month
follow-up, suggesting potentially positive disease pro-
gression for the early rituximab treatment.

Given the high risk of relapse associated with SSNS,
there is an urgent need to explore alternative therapies.
However, there are no clinical trials investigating the
combination of rituximab with corticosteroids as an
initial treatment for children with SSNS. Nevertheless,
an ongoing French trial in minimal change disease
(NCT03970577) is exploring the use of rituximab at the
time of initial presentation in adult patients.10 Consid-
ering that minimal change disease is the predominant
pathologic finding in children with SSNS, this trial will
provide valuable insights into the potential benefits in
different patient populations.

To date, 3 case series have explored using rituximab
as a first-line therapy for SSNS/minimal change disease
without concomitant steroid or immunosuppressants.
Promising results were seen in 2 studies with 4 weekly
doses of 375 mg/m2 in both adult11 and pediatric12

patients. Another study13 suggested that rituximab
might not be as effective as corticosteroids as an initial
therapy. Among 9 adults, 5 achieved completed
remission with no relapse after a single 375 mg/m2

dose. One achieved partial remission, and a second dose
of 375 mg/m2 was administered to further reduce
proteinuria. Another 1 achieved partial remission but
relapsed shortly thereafter. The remaining 2 did not
respond but showed a better response to steroids.
Notably, all patients in these studies had contraindi-
cations to corticosteroids or refused their use. The
Kidney Disease Improving Global Outcomes 2020
guidelines recommend rituximab as an initial therapy
for adults with minimal change disease when cortico-
steroids may be relatively contraindicated.2

An important observation was the detection of rit-
uximab in the urine of patients with NS.14 On the basis
of the 2023 guidelines3 from the International Pediatric
Nephrology Association for FRNS/SDNS, the adminis-
tration of rituximab is recommended preferably in
remission. Various factors contribute to the delayed
onset of rituximab’s action in treating NS. Considering
these investigations and recommendations, our man-
agement strategy of combining rituximab with corti-
costeroids during remission may be more appropriate
for children experiencing the initial episode of NS. In
this study, we selected a single dose of 375/m2 based
on previous reports of its efficacy in preventing re-
lapses among patients with relapsed NS.15,16 It was
sufficient to achieve B-cell depletion in our patients.
However, it should be noted that in our study, 26% of
the patients experienced relapse. We expect to identify
some biomarkers that can predict relapse in order to
enhance our understanding of this condition and
1225
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higher dosages of rituximab might be required or
other strategies may be needed for patients with
certain manifestations.

The most common adverse event observed in this
study was rituximab-related neutropenia, which is
well-documented in the literature, although its exact
mechanism remains unknown.3 Late-onset neutropenia,
defined as an absolute neutrophil count of less than 1.5
x 109/L after rituximab treatment, can occur at least 4
weeks after the last infusion and, in some cases, up to
12 months later.17In our cohort, 9.3% and 2.3% of
children experienced grade 3 and grade 4 neutropenia,
respectively. In comparison, Iijima et al. reported grade
3 and grade 4 neutropenia in 8% of children,18 whereas
Kamei et al.19 observed a higher incidence of grade 4
neutropenia at 9.6% in their study involving 114 pa-
tients at a median of 66 days after rituximab. The
incidence of grade 4 neutropenia was more prevalent in
younger children, with a median age of 6.4 years in
Kamei et al.’s study.19 In our cohort, patients experi-
encing grade 2 to 4 neutropenia had a median age of 3.6
years at the time of treatment. In most cases, rituximab-
induced late onset grade 1 to 3 neutropenia is self-
limiting and resolves without any complications.
However, there is a possibility of more severe cases of
grade 4 neutropenia. It is crucial for patients and their
caregivers to be aware of this potential complication
and to seek emergency medical attention promptly if
they develop clinical manifestation.

The second most common adverse event was infec-
tion, which included upper respiratory infection,
bronchial infection, and mucositis oral. Among the
patients, 6.8% (3 of 44) experienced infusion-related
reactions after taking preventive medication. As part
of the study protocol, hepatitis B vaccination and
prophylactic sulfamethoxazole were recommended.
Throughout the follow-up period, no instances of
Hepatitis B virus reactivation or Pneumocystis jiroveci
infection were observed. It should be noted that, in
order to prevent infusion reaction to rituximab, the
oral corticosteroids on the same day were changed to
intravenous infusions, which may affect the 12-month
relapse rate. Overall, it is crucial to consider these
adverse events and the preventive strategies to ensure
the safety and well-being of patients undergoing rit-
uximab treatment.

Limitations

This study has several limitations that should be
considered when interpreting the results. The main
limitation is the single-arm design, which inherently
lacks a control group for comparison. This design could
introduce bias in outcome evaluation. Various strate-
gies were implemented to improve the quality of the
1226
research, such as using historical controls, applying
strict eligibility criteria, using objective end points,
and ensuring independent assessment of safety data.
Due to the predetermined duration of steroids based on
the control group’s remission days, an analysis of ste-
roid duration and dose interplay in multifactor Cox
tests was omitted, potentially influencing relapse as-
sociations. Post hoc analyses were conducted to scru-
tinize data on FRNS/SDNS incidence at the 12-month
follow-up and the 24-month relapse-free survival
rate. Another limitation involves approximately 30%
of pediatric patients receiving rituximab, possibly
incurring additional costs and side effects in a cohort
already at low relapse risk. It prompts further explo-
ration of rituximab benefits postrelapse and the effec-
tive balance of effects, costs, and associated risks.
Subsequent research becomes imperative to elucidate
rituximab’s benefits in specific populations, empha-
sizing the importance of precise immunophenotyping
and targeted therapy selection.

Conclusion

This study offers valuable insights into the addition of
rituximab to standard care with steroids in initial
therapy; and that may be associated with a higher 12-
month relapse-free survival and lower incidence of
FRNS/SDNS in children experiencing the initial episode
of SSNS. Randomized controlled trials are needed to
strengthen the evidence.
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