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Abstract The aim of this study was to assess the outcome
of treatment with 2-chlorodeoxyadenosine (2-CdA) in
pediatric patients with Langerhans cell histiocytosis (LCH)
in Japan. We retrospectively identified 17 pediatric LCH
patients treated with 2-CdA. All patients were refractory or
reactivated cases who had been initially treated according
to the JLSG-02 protocol of the Japan LCH study group. At
initiation of 2-CdA therapy, 4 patients had primary
refractory multisystem (MS) disease with risk organ (RO)
involvement (MS+), 9 patients had reactivated MS disease
[5 MS+ and 4 without RO involvement (MS—)], and the
remaining 4 patients had refractory/reactivated multifocal
bone disease (MFB). Treatment with 2-CdA (4-9 mg/m*/day)
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was administered on 2-5 consecutive days and repeated
every 3—4 weeks for a period that ranged from 2 to
12 months. Four primary refractory patients were treated
with 2-CdA combined with high dose of cytarabine. In
MS-+ patients, response to treatment was observed in 5 of
the 9 patients. In MS—/MFB patients, 5 of the 8 patients
showed response to treatment. In the patients who were
primary refractory or had reactivation during initial che-
motherapy, 4 of 10 patients showed good response. On the
other hand, in the patients having reactivation while off
therapy, 6 of 7 patients showed good response. These
findings suggest that 2-CdA is effective for reactivated
LCH while off therapy.
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1 Introduction

Langerhans cell histiocytosis (LCH) is defined as a clonal
proliferation of phenotypically immature Langerhans cells,
which contain Birbeck granules and which express CDla
antigen [1, 2]. Single-system (SS) involvement (unifocal or
multifocal disease) or multisystem (MS) involvement may
occur. The high frequency of disease reactivation in LCH
is the main problem involved in therapy.

Several recent reports have shown that 2-chlorodeoxy-
adenosine (2-CdA), which is a purine substrate analog, is
an effective treatment for refractory or reactivated child-
hood MS LCH [3, 4]. In adult LCH patients, 2-CdA has
been used as a first-line therapy [5], but its efficacy in
childhood LCH is unclear. In the present study, we retro-
spectively analyzed the case histories of children with
refractory or reactivated LCH treated with 2-CdA in Japan
to elucidate the efficacy and safety of 2-CdA therapy and
identify the factors associated with response to this agent.

2 Materials and methods
2.1 Patients and data collection

The LCH Committee of the Japanese Pediatric Leukemia/
Lymphoma Study Group (JPLSG) sent out two question-
naires to all JPLSG affiliated hospitals. The first ques-
tionnaire requested details of the number of pediatric
patients with LCH (age younger than 18 years at the time
of diagnosis) who had been treated with 2-CdA during the
period 2000-2006. We received replies from 157 of the
183 hospitals contacted. The second questionnaire was sent
to 21 hospitals in which 2-CdA had been administered to
pediatric LCH patients. This questionnaire requested
information concerning diagnostic procedure, age at diag-
nosis, sex, site of lesion, treatment, complications and
outcome. Eighteen hospitals responded to the second
questionnaire. Information was collected on a total of 19
pediatric patients; 2 of them were excluded because of the
lack of CD1a positivity. Thus, 17 patients with histologi-
cally confirmed LCH were analyzed.

2.2 Definition and evaluation criteria

Liver, spleen, lung and bone marrow are defined as risk
organs (RO). MS disease is divided into two groups, such
as MS with RO involvement (MS+) and without RO
involvement (MS—).

No active disease (NAD) was defined as the disap-
pearance of the signs and symptoms of disease with the
exception of residual radiological evidence of bone lesions.
Partial response (PR) was defined as a more than 50%

regression of the signs or symptoms of disease without
organ dysfunction or the occurrence of a new lesion. No
response (NR) was defined as a less than 50% regression of
the signs and symptoms of disease with or without organ
dysfunction and without the occurrence of a new lesion.
Progressive disease (PD) was defined as the progression of
the signs or symptoms of the disease and/or the appearance
of new lesions.

Reactivation was defined as reappearance or progression
of the disease in any organ of the patients who achieved
NAD. Refractory disease was defined as not attaining
NAD/PR even after the completion of at least two con-
secutive induction regimens. Reactivation while on therapy
indicates that disease reactivation occurred during che-
motherapy. Reactivation while off therapy indicates that
disease reactivation occurred after the completion of entire
protocol.

2.3 Evaluation of adverse events

Adverse events were evaluated using the Common
Terminology Criteria for Adverse Events (CTCAE) version
3 (http://ctep.cancer.gov/protocolDevelopment/electronic_
applications/docs/ctcaev3.pdf).

2.4 Statistical analysis

Fisher’s exact test was used to analyze factors influencing
the attainment of NAD with 2-CdA treatment.

3 Results
3.1 Clinical presentation at diagnosis

The age at diagnosis ranged from 1 month to 9 years and
6 months. There were 13 male patients and 4 female patients.
Twelve patients had MS disease (9 MS+ and 3 MS—,
respectively), and 5 had SS multifocal bone disease (MFB).

3.2 Previous therapy and disease status at initiation
of 2-CdA therapy

At initiation of 2-CdA therapy, all patients had refractory
or reactivated disease. Thirteen patients had MS disease (9
MS+ and 4 MS—), and 4 patients had MFB disease. One
patient with MFB at onset had developed the disease
reactivation as MS— disease at this time. Four patients had
CNS involvement: 2 with a hypothalamic-pituitary lesion
(UPN 6251 and 6111), 1 with a parenchymal mass in the
cerebellum and a meningeal lesion of the tentorium (UPN
3451), and 1 with a meningeal lesion of the tentorium
(UPN 3601) (Table 1).
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