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Intravenous cyclophosphamide pulse therapy

in Japanese children with lupus nephritis
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Abstract

In order to better understand the effectiveness of intravenous cyclophosphamide pulse therapy (IVCY) in

Japanese children with systemic lupus erythematosus (SLE), we investigated the laboratory data and clinical

courses in 4 patients retrospectively. None of the patients had serious side effects, and the dosage of pred-

nisolone was reduced in all cases.

Hematuria and protinuria disappeared during treatment.

Their laboratory

data improved except for one case with low levels of complement.

Introduction

Applications of intravenous cyclophosphamide pulse
therapy (IVCY) for collagen disease started from the
latter half of the 1980, and its effectiveness on lupus
nephritis and has been established.
Compared with only by steroids the
effectiveness is high, and it has become a standard
therapy for the diffuse proliferative type of lupus nephri-
tis in adults. IVCY has significantly better effects on
preventing renal failure than that of conventional oral
cyclophosphamide therapy. Although there are many
ethnic and age differences in patients with systemic lupus
erythematosus (SLE), there has been no report about the
effectiveness of this treatment in Japanese children with
SLE.

a vasculitis
treatment

Material and methods

Four patients (2 males and 2 females) with SLE were
enrolled in this study (Table 1). They were between 13
to 15 years old, and all had lupus nephritis (WHO class
I, IVb, Vb). Their SLEDALI scores before treatment

were 5 to 13. Cyclophosphamide was administered
intravenously monthly for 6 months then maintained
every 3 months for 18 additional months. The initial
dose of cyclophosphamide was 500 to 750 mg/m?.
Mesna was also used. Prednisolone was given in doses
ranging from 5-20 mg per day, adjusted according to
their data and clinical symptoms.

Results

One boy complained of mild digestive symptoms of
nausea and vomiting temporally. All patients reduced
the dosage of prednisolone during the treatment (Figure
1), and the titers of anti-nuclear antibodies and anti-
DNA antibodies decreased in all cases (Figure2). In
all children, hematuria and proteinuria disappeared
during the treatment. These changes were accompanied
by a marked reduction in SLEDAI score.

Low complement titer continued in only one case
after I year from the start (Figure3). Hemorrhagic
inflammation of the gallbladder occurred once in one
case. Their levels of creatinin clearance were within the
normal range. One patient showed no hematuria, but
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Table 1 Profile of patients in this study
1 (KM) 2 (MN) 3 (SI) 4 (SH)
Onset age (year) 8 7 10 11
Sex female female male male
BP (mmHg) 141/98 140/90 120/68 120/64
Duration 8 years 6 years 6 months 3 months
SLEDALI 12 12 5 13
ESR 35 57 67 12
ANA 320 640 <40 320
Anti-dsDNA 640 320 0 17
C3 54 43 173 70
C4 5 9 44 15
Cr clearance 112 150 263 78
U-Protein/Cr ratio 1,750/27.6 230/97.1 5/113.6 8/35.1
hematuria 3+ 3+ 2+ —
WHO class [Va v Vb 11
others brain anomaly Sjs APS
epilepsy thrombocytemia
SJs: Sjogren’s syndrome, APS: Anti-phospholipid antibody Syndrome
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Fig. 1

had Sjogren’s syndrome for 4 years. One boy showed
no symptoms and no abnormal laboratory data without
any prednisolone treatment for 2 years. Another
patient who showed fever and arthralgia with no
hematuria was positive for antiphospholipid antibodies
when the dosage of prednisolone was decreased to 10
mg. One girl had low complement but no hematuria,
and needed 15 mg of prednisolone, but had no other
symptoms.

Discussion

Cyclophosphamide which is a representative alkylat-
ing agent induces DNA interstrand cross-links, prevents

the fluctuations of dose of prednisolone in four cases

the separation of the strands of the DNA helix, and thus
inhibits DNA replication. The immunosuppression is
thought to be caused mainly by B cell death. Side
effects such as digestive symptoms, bone marrow sup-
pression, infection, hemorrhagic cystitis, gonadal func-
tion and secondary cancer are known.

Childhood onset of SLE accounts for approximately
20% of all cases. The incidence of SLE is high in
African-American, Oriental, and Hispanic popula-
tionsY?. Onset varies considerably according the coun-
tries due to ethnic differences. Moreover childhood
SLE is more aggressive in children than in adults. Here
we report Japanese children with lupus nephritis who
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were treated with IVCY. There were no serious adverse
effects ; including digestive symptoms, bone marrow
suppression, infection and hemorrhagic cystitis. How-
ever the risk of gonadal dysfunction or secondary cancer
is still unclear. Therefore the indication of IVCY
should be decided based on the symptoms and labora-
tory data. The effect is obvious in all treated cases.
During treatment no patient needed additionally therapy
including prednisolone, despite the fact that childhood
SLE is more aggressive than in adults.

Martinelli R et al. reported the clinical effectiveness of
IVCY in 20 patients with SLE. They found good
responses in 6 out of 10 cases with renal involvement
and 4 out of 5 cases with severe extrarenal SLE, and
recommended IVCY for severe, steroid refractory SLE
in adults?. In childhood SLE, according to a retro-
spective study by Dixit et al., of 14 patients, 3 (21%)
achieved systemic remission but all relapsed subsequent-
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ly; 7 of 14 achieved renal remission, although 6 relap-
sed. They also reported adverse outcomes in 6 (42%).
They reported a poor response to standard therapeutic
protocols of IVCY with higher relapse rates, as well as
significant adverse outcomes in childhood SLE?.
Concerning the side effects, Malaviya et al reported the
safety of the treatment in 50 patients aged 4 to 37 years
having severe/refractory lupus nephritis, vasculitis or
neuropsychiatric manifestations who were treated with
IVCY. The treatment was found to be associated with
significant and sustained improvement during a 2 year
follow up with respect to the mean renal activity score,
individual renal parameters, focal neurological manifes-
tations, vasculitic lesions, antinuclear antibody titers,
complement component C3, anti-dsDNA antibodies
levels and ESR. They also reported that the adverse
reactions were mild, self limiting and reversible®. Our
study of 4 Japanese cases showed dramatically improve-
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Fig. 3 the fluctuations of complements in four cases during IVCY treatment

ment without any serious adverse reactions. The
differences in effectiveness might be due to the ethnic
differences or the duration of follow up.
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