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Idiopathic nephrotic syndrome is the most common chronic glomerular disease in children, occurring in two of
100,000 children per year in Caucasians. It is well established that children in Asian populations develop this syndrome
at higher frequencies compared with Caucasians. Indeed, the frequency in a Japanese population was reported to be 6.49
per 100,000 children per year. Eighty to ninety percent of patients with childhood idiopathic nephrotic syndrome achieve
complete remission with steroid therapy (steroid-sensitive nephrotic syndrome, SSNS). However, 50%—60% of children
with SSNS develop frequently relapsing nephrotic syndrome or steroid-dependent nephrotic syndrome (FRNS/SDNS),
and a wide range of steroid-related side effects often develop, such as growth retardation, obesity, diabetes mellitus,
cataract, glaucoma, hypertension, osteoporosis, and femoral head necrosis. Therefore, children with FRNS/SDNS are
usually treated with immunosuppressive agents including cyclosporine. However, at least 10%—-20% of children who
receive these immunosuppressive agents still develop frequent relapses or steroid dependence during or after treatment.
We defined these conditions as complicated FRNS/SDNS. They require long-term steroid treatment, even though
patients experience serious drug-induced side effects.

We conducted a multicenter, randomized, double-blind, placebo-controlled, parallel group trial (RCRNSOI1) to
evaluate the efficacy and safety of rituximab in patients with childhood-onset complicated FRNS/SDNS, and showed
that rituximab is effective and safe, at least for 1 year, for treatment in children with such conditions (Clinical Trials
Registry ID: UMIN000001405). On the basis of results from the above trial, the Ministry of Health, Labour and Welfare
of Japan approved the use of rituximab for patients with complicated FRNS/SDNS on August 29, 2014. Moreover,
rituximab therapy has been covered by the health insurance system in Japan. Rituximab is now used as a standard
therapy for patients with complicated FRNS/SDNS in many countries, although it remains off-label outside Japan.
However, almost all patients with complicated FRNS/SDNS treated with rituximab experience relapses following
recovery from rituximab-induced peripheral B cell depletion. Therefore, further modification of rituximab therapy,
including adjunct immunosuppressive therapies, may be necessary for maintaining long-term remission.

Our group conducted a pilot study and reported that maintenance therapy with mycophenolate mofetil (MMF) after
rituximab in children with complicated SDNS significantly prolonged the relapse-free period compared with rituximab
monotherapy. We therefore conducted a multicenter, randomized, double-blind, placebo-controlled, parallel group trial
(JSKDCO07, Clinical Trials Registry ID: UMIN000014347, jRCTs051180081) to examine whether MMF after rituximab
can prevent treatment failure (FRNS, SDNS, steroid resistance, or use of immunosuppressive agents or rituximab) in
these patients.

Thirty-nine patients (per group) were treated with rituximab followed by either MMF or placebo until Day 505
(observation period). The primary outcome was time-to-treatment failure throughout the observation and follow-up
period (until Day 505 of the last enrolled patient). Comparing with rituximab monotherapy, MMF after rituximab
prolonged the time to treatment failure and reduced the risk of treatment failure by approximately 40% (Median: 784.0
vs. 472.5 days, Hazard ratio (HR): 0.593, 95% Confidence Interval (CI): 0.336—1.049, Log-rank test: P=0.0694). Since
most patients in the MMF group presented treatment failure after discontinuation of MMF, we performed the post-hoc
analysis limited to the observation period, and found that MMF after rituximab prolonged the time to treatment failure
and decreased the risk of treatment failure by approximately 80% (not reached vs. 493 days, HR: 0.202, 95% CI: 0.081—
0.503). Moreover, MMF after rituximab reduced relapse rate and daily steroid dose during the observation period by
approximately 75% and 60%, respectively. Frequency and severity of adverse events were similar in both groups.

In conclusion. MMF after rituximab may prevent development of treatment failure, especially during MMF

administration, and is well tolerated.



