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Background: Langerhans cell histiocytosis (LCH) is the most common type of
histiocytosis and characterized by abnormal proliferation and excess accumulation of
inflammatory and langerhans cells at various tissue sites. Clinical manifestations are
variable, ranging from spontaneously regressing single bone lesion to multisystem disease,
life-threatening and refractory to treatment. Conventional chemotherapy has been shown
to be effective in treatment of majority of patients with LCH. However, treatment of
refractory disease or multiple reactivations is difficult. The aim of this study is to assess
the efficacy of 2-CDA in relapsed or refractory LCH.
Materials and methods: Four patients with relapsed or refractory LCH that were treated
with 2-chlorodeoxyadenosin (2-CDA) enrolled in this study. All patients had received at
least one prior chemotherapy regimen. The dose and schedule of 2-CDA was 6 mg/m²/day
for 5 days every 3-4 weeks.
Results: Median age at the time of treatment with 2-CDA was 9.7 years. Three patients
had multisystem disease and one had multifocal bone lesions. All patients had multifocal
bone lesions. None of them had risk organ involvement. Mean course of treatment with 2CDA was 9.5. Radiologic evaluations revealed complete resolution of bone lesions in two
(50%) patients. In one (25%) patient lesions regressed (partial response) and in another
(25%) the disease remained stable. Drug related side effects were minimal. At the present
time all patients are alive.
Conclusion: Our study demonstrates that 2-CDA as a single agent is efficacious in
treatment of multiple reactivations or refractory LCH and well-tolerated in children.
Copyright © 2014 Zahedan University of Medical Sciences. All rights reserved.
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Introduction

L

angerhans cell histiocytosis (LCH) is a rare
disorder, which is caused by clonal proliferation,
accumulation of pathologic Langerhans cells and
inflammatory cells, such as T cells, eosinophils,
macrophages, and giant multinucleated cells in one or
more organs [1]. Its etiology is unknown and the
pathogenesis has not been clearly identified [2]. Although
such a disorder usually affects children, it may occur at
any age between neonatal period and adulthood and its
clinical manifestations and prognosis are quite varied,
depending on the site and extent of involvement [1, 3].
The disease is usually sporadic and non-hereditary,
although some rare cases have been reported in twins and
as familial clustering [4]. The diagnosis is based on the
morphologic finings and identification of Birbeck
granules (BG) using electron microscopy (EM) or
positive staining for CD1a or S100 protein [5]. Treatment
of patients with recurrent or refractory disease is known
as a challenge. The use of 2-chlorodeoxyadenosine (2CDA) produced satisfactory results in several studies
carried out on these issues [6]. The published results of
treatment using 2-CDA for children with the pertinent
disease were obtained from the experiences of oncologists
in other countries. In the present paper, we evaluated four
94

children with multiple reactivations or refractory
histiocytosis, treated in Ali Asghar Children Subspecialty
Hospital in Tehran using 2-CDA, in terms of rate of
response and its side effects. The conventional
chemotherapies and/or radiotherapy had no effect on
them.

Materials and Methods
In this retrospective study, four children with the
definitive diagnosis of refractory and/or multiple
reactivations of LCH who had not respond to the
conventional chemotherapy were selected. The criteria of
selecting the patients were LCH definitive diagnosis and
multiple reactivations or refractory to the current
treatments. The definitive diagnosis of all the patients had
been confirmed based on the histopathologic findings of
bone
biopsy
and
positive
staining
of
immunohistochemistry (IHC) for CD1a antigen and S100
protein. Before starting treatment with 2-CDA, imaging
studies, complete blood count (CBC) with differential,
biochemistry, and evaluation of liver and renal function of
the patients had been performed. After gaining written
consents from the parents, the patients were treated with
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2-CDA at a dose of 6 mg/m2/day for 5 consecutive days
and intravenous infusion during 2 hours inside 100 ml of
normal saline solution and repeated every 3-4 weeks.
Pneumocystis carinii prophylaxis with cotrimoxazole had
been prescribed for all the patients. Preceding to start each
course of 2-CDA, physical examination, CBC with
differential, biochemistry, and renal function tests had
been performed.

Results
Tables 1 and 2 show the patient characteristics, before
and after treatment by 2-CDA, respectively. All four
patients were male. The median age of the patients at the
time of diagnosis and at the time of treatment with 2-CDA
were 23 months (range, 14-41 months) and 9.7 years
(range, 5.5-18 years), respectively. Three patients had
multisystem disease including multifocal bone
involvement and one patient had only multifocal bone
lesions without involvements of other organs. None of the
patients had risk organ involvement (including liver,
spleen, hematopoietic, and lungs). Two patients had
diabetes insipidus (patients No. 2 and 4). The average
period of the disease before treatment with 2-CDA was 92
months (range, 40-187 months). All the patients had
received systemic chemotherapy. Two patients had
records of receiving radiotherapy (patients No. 2 and 3).
The four patients totally received 38 cycles of 2-CDA.
The average number of the received courses was 9.5
(range, 6-13 courses). In addition to receiving 2-CDA,
two patients (patients No. 1 and 4) received one and 6
courses of cytarabine 1 gr/m2/day within 5 days. Due to
severe myelosuppression, fever and neutropenia,

cytarabine did not continue for patient No.1. Before
starting the treatment with 2-CDA, the site of active
disease in all the patients was bone. In general, for one
patient (25%), lesions remained stable without any
progression and/or a new lesion; for two patients (50%),
the bone lesions were completely resolved in radiologic
examination; for one patient (25%),
lesions were
regressed, but not completely (partial response).
Generally, the overall survival and disease free survival
were 100% and 50%, respectively.
With the average of 26-month follow-up period (range,
24-29 months) after treatment completion, all four
patients are alive, without any symptom indicating any
form of progression or new lesion. The hematologic
toxicity caused by 2- CDA was negligible by itself and
did not need treatment intervention. Fever and
neutropenia periods were seen only in two patients who
had received cytarabine simultaneously. No other drugrelated side effects were found.

Discussion
Langerhans cell Histiocytosis is a clonal proliferative of
Langerhans cells with variable biological behavior and
clinical severity. This disease, previously known as
Histiocytosis X, includes three clinical syndromes of
eosinophilic granuloma, Hand-Schuller-Christian disease,
and Letterer-Siwe disease [7, 8]. The disease may
manifest in a local or systematic manner. The clinical
manifestations range from a single self-healing lytic bone
lesion to a disseminating and life-threatening disease with
several organs involvement.

Table 1. Patients’ characteristics before treatment with 2-CDA
Patient
No.
1
2
3
4

Sex
M
M
M
M

Age at diagnosis
(mo)
14
24
14
41

Sites of involvement at diagnosis
Bones
Bones, skin
Bones, exophthalmous
Bone, skin

No. of recurrence
2, resistant to Tx in 2 nd relapse
3
2
resistant to Tx at 1 st relapse

Prior therapies
Pred, VBL, MTX, 6-MP, VP16, CSA
Pred, VBL, MTX, 6-MP, CPM, RT
Pred, VBL, MTX, 6-MP, RT
Pred, VBL, MTX, 6-MP

Abbreviations: M: male, DI: diabetes insipidus, Pred: prednisone, VBL: vinblastine, MTX: methotrexate, 6-MP:6-mercaptopurine, CPM:
cyclophosphamide, CSA: cyclosporine A,VP16:etoposide, Ara-C:cytarabine; RT:radiotherapy, Tx: treatment
Table 2. Result of treatment with 2-CDA

Patient
No.

Age at
start of 2CDA
(mo)

Sites of
involvement at
start of 2-CDA

Dose of 2-CDA

No. 2CDA
courses

Concomitant
drugs

Response to
2-CDA

Follow-up
duration after
last dose of 2CDA(mo)

Stable disease

25

1

102

Bones

6mg/m²/day

12

Ara-C

2

216

Bones, DI

6mg/m²/day

7

None

3

67

Bones

6mg/m²/day

6

None

4

81

Bones, skin, DI

6mg/m²/day

13

Ara-C

Complete
response
Complete
response
Regression of
lesions

29
25
24

Patient Status At last
visit
Alive,Without
progression or new
lesion
Alive, complete
remission
Alive, complete
remission
Alive, Without
progression or new
lesion

95
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The most common single involved location is bone. Every
bone can be involved; however, the most common site is
skull bone [1, 7]. Other sites that may be involved include
skin, lungs, kidneys, spleen, lymph nodes, central nervous
system (CNS) and bone morrow [9]. In 3-12% of cases
with unifocal bone involvement cases, 11-25% of
patients with multifocal bone lesions and 50-70% of cases
with multisystem disease , reactivation of disease is seen
in bone [10]. Although conventional first-line
chemotherapy such as vinblastine, prednisone,
mercaptopurine and etoposide is effective in LCH
remission, treatment of the refractory and/or multiple
reactivations disease may be difficult and its prognosis is
poor [7, 11]. 2-CDA is an anti-metabolite and
deoxyadenosine analogue, which has antiproliferative
effect on lymphocytes and histiocytes and has toxic effect
on monocytes through controlling synthesis of DNA [12].
This drug is used in treatment of chronic lymphocytic
leukemia (CLL), acute myeloid leukemia (AML) in
children, and hairy cell leukemia; its common side effects
are limited to transient myelosuppression and T cells
immunosuppression [13, 14]. After providing a complete
response to the treatment with 2-CDA on three patients
with refractory adults LCH by Saven et al., various
studies were conducted on the usage of this drug for
children and adults [15]. Several studies have shown that
this drug can be effective in controlling refractory cases
and/or LCH reactivation by itself [16, 17]. Saven et al.
studied the activity of cladribine in adults LCH in which
58% were led to a complete response and 17% were led to
partial response [17]. In the study carried out by Stine et
al., the clinical response to 2-CDA in 9 out of 10 children
with high risk LCH or with multiple reactivations was
observed and toxicity caused by the drug was limited to
bone morrow suppression [18]. In a study carried out by
Weitzman et al., 62% of the patients with LCH without
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