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Long-term prognosis of patients with steroid-dependent nephrotic syndrome treated with rituximab
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Rituximab, an anti-CD20 monoclonal antibody, is an emerging and effective option for the treatment of
patients with refractory steroid-dependent nephrotic syndrome (SDNS), but few studies have assessed the long-
term prognosis in these patients. We therefore evaluated the efficacy of rituximab in 35 patients, aged 4~21
years, who experienced SDNS while being treated with immunosuppressants. Patients were monitored for 24~
63 months. After the first infusion of rituximab, the number of relapses and the dose of prednisolone were sig-
nificantly reduced, and the steroid withdrawal period was significantly increased. However, 22 patients (63 %)
required retreatment with rituximab owing to relapses. At the last observation, only three patients (9 %) could
discontinue immunosuppressants completely and only three continued to show remission during the observation
period. Although rituximab could not induce a complete cure of refractory SDNS, it resulted in longer remis-
sion times when immunosuppressants were continued after rituximab therapy, indicating the effectiveness of
rituximab followed by immunosuppressants. We also found that patients who experienced more relapses before
rituximab therapy were more likely to relapse earlier after rituximab therapy.
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Characteristics of patients (n=35)

Gender (M/F)
Age at onset(yrs)

Age at the first Rtx treatment (yrs)

28/7
1~17, median 4
4~21, median 12

Renal pathology MGA 32
FSGS 3
History of steroid resistance 21(60 %)
Immunosuppressants at the first Rtx treatment CsA+MZR 18
CsA 7
CsA+MMF 5
MZR 5
Number of relapses before the first Rtx treatment (/yr) 1~10, median 4
Doses of the first Ritx treatment 375mg/m? single dose 33
375mg/m? once weekly for 4 weeks 2

Observation periods (months)

24~63, median 38

M : male, F:female, Rix :rituximab, CsA : cyclosporin A, MZR : mizoribine, MMF : mycophenolate
mofetil, MGA : minor glomerular abnormalities, FSGS : focal segmental glomerulosclerosis
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Fig. 1. Frequency of relapses after the first rituximab treatment

The upper and lower limits of boxes are the 75th and 25th percentiles, respectively,
and middle lines represent median values. Whiskers represent maximum and mini-
mum values.
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Fig. 2. Prednisolone dosages after the first rituximab treatment
The upper and lower limits of boxes are the 75th and 25th percentiles, respectively,
and middle lines represent median values. Whiskers represent maximum and mini-
mum values.

Steroid-free
Period
(days per year) | ‘

trend p =0.010

p < 0.0001
1 — —_—
— T
300 + 1
1
I 1
1
1 : 1
200 + 1 | 1
1 | 1
1 1 L I |
1 ! 1 I I
1 ! 1 |
100 + 1 1 1
1 1 -
1 1
1 1
1 1
0 1 1
Before 0-1yr 1-2 yrs 2-3 yrs 3-4 yrs 4-5 yrs
rituximab ) o
treatment Time after rituximab treatment

Fig. 3. Steroid-free period after the first rituximab treatment
The upper and lower limits of boxes are the 75th and 25th percentiles, respectively,
and middle lines represent median values. Whiskers represent maximum and minimum
values.
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Probability of relapse—free

No of patients at risk

Those who continued 24 21 13
taking immunosuppressants

Those who discontinued g 3 1
taking immunosuppressants

I
24 36 48

Time after rituximab treatment (months)

5 3 3 1

Fig. 4. Probability of relapse-free survival after the first rituximab treatment (Kaplan-Meier

method)

Solid line represents patients who continued to take immunosuppressants (n=24).
Median time to the first relapse was 12.5 months.

Dotted line represents patients who tried to discontinue taking immunosuppressants (n=
8). Median time to the first relapse was 4.0 months.
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Table 3. Risk factors for relapse within one year after the first rituximab treatment
Relapse No relapse
within within
p value
one year one year
(n=11) (n=13)
Gender (M/F) 9/2 10/3 1.0000
Age at onset (yrs) 6.27+5.55 6.31%£5.17 0.9874
Age at Rtx treatment (yrs) 11.82+4.58 10.38+5.71 0.5100
Time between onset and Rtx treatment (yrs) 5.55+4.25 4,08+3.40 0.3572
Total relapse number before Rix treatment 19.45+10.65 11.38£7.11 0.0375
Number of relapses before Rix treatment(/yr)  4.91+2.47 423+1.92 0.4570
Renal pathology (MGA/FSGS) 10/1 12/1 1.0000
History of steroid resistance 5 9 0.4081
Immunosuppressants after Rtx treatment
CsA 8 10 1.0000
MMF 8 9 1.0000
MZR 1 4 0.3271
We excluded cases who received the first rituximab treatment once weekly for 4 con-
secutive weeks (n=2), cases who tried to discontinue taking immunosuppressants
after rituximab treatment (n=10), and cases who received additional rituximab treat-
ment without relapse due to severe steroid toxicity (n=1).
Continuous values are shown by mean*standard deviation.
M : male, F : female, Rtx : rituximab, CsA : cyclosporine A, MZR : mizoribine, MMF :
mycophenolate mofetil, MGA : minor glomerular abnormalities, FSGS : focal segmental
glomerulosclerosis
&2 A, BRI ERRED R b RAF 72 RIS EFERIEL 19 9] Table 4. Infusion reactions
Thot, VI 27w E5% 1 FUNOFFE L Number of
R i . Category Symptoms
L7 iE, VY ¥ o~7#%E5 5 TORMIEED 19 1] events
PLETIx 9Btk 7 61(78 %) TH o7 DITK L, 19[4  Respiratory  Cough 20
X ‘ _ events Throat pain 14
Tl 15 B 4 6127 %) TH - 72 (p=0.0327) , . .
_ Respiratory distress 14
10. EIH'EFH (Table 4) Wheezing 8
EINHEG-H & TEE 106 [1I#5- L, 54 (51 %) T 2L Hypooxia 1
EBLILTE TEHE L 7, BHICIPIRBEIR (U0, WASHRG - i, Fover/olow - Glow flushed face :
ever
o I ok 1 e ks 22
WERTRISE, W, SRASIE) OBUEEEE <, 36 BRI oy iae Hypertension ,
HIGD 67 %, 255D 34 %I HHXY) TSR Z 2 L events Bradycardia 4
oo WMEMIEL 2% X5 REBAEERRIE D> 72, Tachycardia 2
\ N > N Palpitation 2
E7o, 1A 4 IR % T RO A B &g prater
. N Hypotension 1
Bz 83 MLz, Z055 46105 %) B EHHE (3 Premature ventricular contraction 1
9112 SEBERBRAE, 1 P11 ARWIRY) % FOIE L 72, SEETRIBRAE 1S, Skin Urticaria 1
ZNZNG 49 F, 5TH, 111 HEIS, o e Erythema !
. on . e e .. Others Headache 1
IS AZZ L TisWi S i, Ml ESYE DRI I T AR Stomachache 1

MEZZL 72, fFhBkfRfilE 2 nZn 10, 27, 0/mm’T
Ho7-bs, PibHE L G-CSF(RERER 2 v = —JIl R 1) T
PONTEER L 72, RIEIgh, Bnfksz & o 2 b
B & 2> A& OHE X 22 2o 7,

Fifty-four patients experienced 90 infusion reactions. Among
these, 57 phenomena (36 patients) were respiratory events.
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