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Brief report
Mizoribine in steroid-dependent nephrotic syndrome of childhood
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Abstract. We evaluated a 1-year course of a newly de- syndrome, _remissio_n, and _relap;e are those use_d by the International
veloped immunosuppressant, mizoribine (at a dosage oftudy of Kidney Disease in Children [5]. Steroid dependence was
3 mg/kg body weight per day), in nine children with ste- defined as recurrence of proteinuria when the dose of prednisolone was

id-d dent hrofi d Steroid treat educed or within 2 weeks of discontinuation of therapy. The initial
roig-aependent nephrolic  syndrome. erol reaimen pisode and first relapse were usually treated with 60 rhgien day

could be discontinued in two patients and the maintenancgtal dose not more than 60 mg/day) prednisolone for 4 weeks, fol-
dosage of steroid could be reduced to less than half of thalbwed by 40 mg/réper day for 2 weeks, 30 mgAper day for 2 weeks,
given before mizoribine therapy in a third. There were nothen alternate-day prednisolone with 60 mgfgiven as a single dose
beneficial effects in the remaining six patients. No adversen the morning of every other day for 2 weeks, with the dosage being

effects of mizoribine were observed during the course ofdécreased by 10 mgirevery 2 weeks. At each subsequent relapse,
therapy. patients were generally treated with 60 mg/or less per day for

4 weeks, followed by alternate-day tapering, according to their pre-
vious response to prednisolone, the dose of prednisolone at relapse,
Key words: Mizoribine — Steroid-dependent nephrotic and the clinical course before relapse. Patients who had received im-
syndrome munosuppressive agents within the last 6 months were excluded from
the study. Clinical features of the nine patients with steroid-dependent
nephrotic syndrome are shown in Table 1. All patients had normal
renal function during their clinical course. Renal biopsy was performed
in three patients and documented minimal change disease. The other
patients were thought to have minimal change nephrotic syndrome
based on their clinical findings and response to steroid therapy [6].
Oral mizoribine was started when the patient was in remission and
. . o . . was given at a dosage of 3 mg/kg body weight per day (not exceeding
Most patients with minimal change nephrotic syndrome in150 mg/day) in three divided daily doses with maintenance doses of
childhood respond to steroid therapy. However, some reprednisolone. The dosage of prednisolone was then gradually reduced.
sponders have frequent relapses or are steroid dependeWhen relapse occurred during mizoribine therapy, patients were
[1]. One of the serious problems in these patients is toxicitytreated with prednisolone in the same manner as before mizoribine

. . erapy and mizoribine was continued for a year. Mizoribine was
from continous steroid therapy. Immunosuppressants, suc iscontinued after a year. Clinical evaluation and laboratory examina-

as cyclophosphamide and chlorambucil, often used to iNtjon of mizoribine toxicity were performed every 2—4 weeks. Regular
duce longer remission have not been satisfactory in steroidtaboratory examination of blood and urine consisted of complete blood
dependent patients [2, 3]. Mizoribine, a newly developedcount, blood urea nitrogen, serum creatinine, uric acid, sodium,
immunosuppressant, inhibits purine nucleoside synthesigotassium, chloride, calcium, phosphate, ser@gmicroglobulin,
[4]. The purpose of this study was to evaluate the EfﬁcacytOtal protein, albumin, liver function, routine urinalysis, and urinary

. . . . .1~ enzymes such abl-acetyl3-glucosaminidase anfl>-microglobulin.
and safety of mizoribine therapy in children with steroid Trough and peak blood levels of mizoribine were measured at 3, 6, 9,

dependent nephrotic syndrome. and 12 months during mizoribine therapy, according to the method
reported previously [7]. Informed consent was obtained from all
guardians and patients before mizoribine therapy.

Introduction

Patients and methods

Nine children (6 males, 3 females) with steroid-dependent nephrotic
syndrome were enrolled in the study. The definitions of nephrotic Results

All nine patients completed the trial; three were considered
- responders to mizoribine. As shown in Table 1, predniso-
Correspondence tol. Hamasaki lone was discontinued after starting mizoribine therapy in
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Table 1. Clinical features of the nine children with steroid-dependent nephrotic syndrome
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MZB, Mizoribine; Prd, prednisolone; Cpm, cyclophosphamide; Mps, pulse methylprednisolone therapy; Ggl, high-dose gamma globulin therapy; MC, minimal change

a Reduction of Prd was defined as reduction of the dosage of Prd to less than half of that administered before MZB therapy

Table 2. Mean blood levelsi(g/ml) of MZB in children with steroid-
dependent nephrotic syndrofme

3 responding children 6 non-responding children

Time Trough Peak Trough Peak
(months)

3 0.28+0.07 0.52-0.20 0.14-0.19 0.4Gt0.38
6 0.33+0.26 0.55-0.13 0.13:0.09 0.3%0.22
9 0.07+0.09 0.46£0.27 0.16:0.14 0.22t0.15
12 0.16£0.15 0.44t0.07 0.210.36 0.510.32

P >0.05 when comparing responding patients with non-responding
patients at each interval
a Mean = SD

two children; one patient at 7 months and the other at
11 months. These patients remained in remission during the
observation period (24 and 20 months, respectively). In the
third patient, the dosage of prednisolone could be decreased
after 1 year of therapy to 5 mg/48 h, which was less than
half of the dosage administered before mizoribine therapy;
relapse did not occur during the observation period. In six
unresponsive patients, the difference in the rate of relapse
and total dosage of prednisolone before and after mizor-
ibine therapy was not significant. Furthermore, there was
no statistically significant difference in the duration of ill-
ness and the number of relapses before mizoribine therapy
between the three responders and the six non-responders.
Peak and trough blood levels of mizoribine measured at
3, 6, 9, and 12 months during therapy are shown in Table 2.
Mean peak values of the three responding patients and the
six non-responding patients were 0.58/ml and 0.40ug/
ml at 3 months, 0.5%g/ml and 0.31ug/ml at 6 months,
0.46pug/ml and 0.22ug/ml at 9 months, and 0.44g/ml and
0.51 pg/ml at 12 months, respectively. At 3, 6, and
9 months, mean peak blood levels of mizoribine appeared
higher in responding patients. However, there were statis-
tically no significant differences between blood levels
(peak and trough) of the three responding and six non-re-
sponding patients. None of our patients had indications of
mizoribine toxicity, such as leukopenia, gastrointestinal
symptoms, alopecia, hepatotoxicity, and nephrotoxicity, as
assessed by regular examination.

Discussion

Minimal change nephrotic syndrome in childhood is gen-
erally a benign disease with a good prognosis. However,
steroid toxicity remains a major problem for children with
steroid-dependent nephrotic syndrome and is difficult to
manage. The effectiveness of alkylating agents, such as
cyclophosphamide and chlorambucil, in steroid-dependent
nephrotic syndrome is less than optimum and the use of
these drugs is restricted by their potential side effects, in-
cluding gonadal toxicity [2, 3]. The steroid-sparing effect
of mizoribine that was observed in three of our patients has
been reported previously [8]. Although the remaining six
patients did not show comparable benefits, this may relate
to the doses of mizoribine used. Unfortunately, we were
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Circulating luteinizing hormone receptor inhibitor(s) in boys with chronic renal failure

Leo Dunkel, Taneli Raivio, Jarmo Laine, and Christer Holmberg

Patients with chronic renal failure frequently have hypogonadism. Togonadotropin binding. Inhibition of LH receptors by sera from patients
elucidate the molecular mechanisms involved, we tested the ability ofcorrelated with the glomerular filtration rate and after renal allograft
serum from these patients to inhibit recombinant human luteinizingtransplantation, decreased. Fractionation of serum samples indicated
hormone receptors. Using a cell line expressing functional human luthe receptor-inhibiting activity in proteins of molecular weights from
teinizing hormone receptors, we found that adenosih&'-Bhono- 30,000 to 60,000 Daltons. When characterized and purified, the factor
phosphate (cCAMP) production was markedly inhibited by sera from theresponsible may well be a new LH receptor antagonist of clinical
patients, but not by sera from healthy subjects. Inhibition of cAMP significance.

production was associated with inhibition &9-human chorionic



