
INTRODUCTION

Langerhans cell histiocytosis (LCH) is a relatively rare disease with

a broad range of biological and clinical manifestations, and thus also

diverse prognoses (1-3).

The disease is caused by clonal proliferation of

monocyte/macrophage cells, which infiltrate the affected tissues. It

is the extent and localization of organ and tissue involvement that

leads to the different clinical manifestations of the disease (4). The

course of the disease is variable, from spontaneous regression to

a very aggressive course with fatal consequences (5-7). The retro-

spective study includes a group of 46 children with the diagnosis of

Langerhans cell histiocytosis included into the LCH II study and

treated in the Motol Teaching Hospital during the period from 1995

to 2003. The aim of the work is to evaluate the results of the LCH II

international protocol. This is the first summary report in the Czech

Republic.

PATIENTS AND METHODS

53 patients with diagnosis of LCH confirmed by histopathology and

established by using the criteria of the Histiocyte Society Working

Group of 1987 (8) were treated at the Department of Pediatric Hema-

tology and Oncology of the Motol Teaching Hospital (Prague) during

the period from November 1995 to December 2003. The basic charac-

teristics of the group are presented in Tab. 1. Of the total number of 53

patients, only 46 met the inclusion criteria. Three children were exclud-

ed due to lack of information on earlier treatment and follow-up, three

patients were treated according to the LCH III protocol, and one patient

was over 18 years. The extent of the disease was determined according

to the protocol criteria and divided into 4 groups (9):

1. monosystem disease

a) focal disease of the bones, skin or lymphatic node, 

b) multifocal disease of the skeleton or lymphatic nodes;

2. multisystem disease

c) low risk (LR) – age over 2 years, without involvement of lungs,

liver and spleen and hematopoetic system,

d) high risk (HR) – age under 2 years and involvement of multiple
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Background. The aim of the study was to evaluate the outcome of the LCH II international treatment protocol for
children with Langerhans cell histiocytosis treated in the Motol Teaching Hospital.
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the LCH II – HR scheme. Radiotherapy was indicated in 2 children after bone lesion excision, and in 1 child as com-
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2 (4.4%) 3rd CR, and 1 child died due to LCH progression. There were no severe side effects of chemotherapy. The
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CCoonncclluussiioonnss.. The LCH II protocol is safe and effective. However, as the outcome has shown, additional modification
of therapy is necessary in patients with multisystem disease, which will require further clinical trials. 
Key words: Langerhans cell histiocytosis, children, LCH II protocol, outcome.

Čas. Lék. čes., 2005, 144, pp. 753-755.

Address for correspondence:
Hubert Mottl, MD.
Department of Pediatric Hematology and Oncology of the 2nd Medical Faculty and Motol Teaching Hospital
150 00 Prague 5 – Motol, V Úvalu 84
Czech Republic
E-mail.: hubert.mottl@fnmotol.cz



organs, or age over 2 years and involvement of lungs, liver, spleen or

hematopoetic system.

Monosystem disease therapy consists of surgery alone

(excochleation/extirpation). The treatment protocol for multisystem

involvement includes the low-risk disease scheme (LCH II – LR) in

combination with vinblastine, prednisone, and the high-risk scheme

(LCH II – HR) containing prednisone, vinblastine, metotrexate and

6-mercaptopurin with randomized application of etoposide. All the

patients included in this study were treated by the protocol with etopo-

side. The total length of treatment was 6 months (9). Radiotherapy was

indicated as a complement to surgical intervention in 2 patients. The

management of progression or relapse of the disease depended on the

primary treatment and included protocols LCH II – LR, LCH II – HR,

LCH III – LR (G2) (12) and 2-chlorodeoxyadenosine (CdA).

RREESSUULLTTSS

The group included 29 boys and 17 girls. The median age at time of

diagnosis was 6 years eight months (range from 4 months to 18 years).

28 children had monosystem disease (60.9%); out of this number 

27 had one lesion and 1 patient had multiple lesions. Bone involvement

was most frequent (23x), often including the skull (16x), followed by

vertebra (2x) and 1x rib, clavicle, humerus, femur and tibia. Other than

the bone, manifestations were also on the skin (3x) and velum (1x). 

The primary therapeutic modality for the monosystem form of the

disease, in all patients, was surgery (excochleation/extirpation), comple-

mented in the case of 2 children with radiotherapy in doses of 10 Gy and

20 Gy and, in the case of 1 patient, with intralesional application of cor-

ticoids. Relapses were confirmed in 5 patients, who were successfully

treated according to the LCH II – LR (3x) and LCH III – LR /G2/ (2x)

protocols. The median time of relapse was 6 months (range: 2 months –

1 year 1 month). Out of the 28 patients, 23 are in their 1st complete

remission (CR) and 5 children in the 2nd CR.

Multisystem disease affected 18 children (39.1%). Out of this num-

ber, 6 were treated according to the low-risk scheme (LCH II – LR) and

12 patients were treated according to the high-risk protocol (LCH II –

HR) – the non-randomized arm with etoposide. One patient with the

pulmonary form of histiocytosis and apalic syndrome in consequence of

hypoxic changes during the primary disease died due to progression of

pulmonary involvement. Treatment according to the LCH II – HR pro-

tocol was terminated prematurely because of the rapid progression of

the disease and the very serious general state of the child. LCH relapse

was confirmed in 10 patients (4x LCH II – LR and 6x LCH II – HR).

Of the four children treated primarily according to the LCH II – LR pro-

tocol, two achieved 2nd CR - once with the LCH II – HR protocol and

once with CdA monotherapy. The two remaining patients were at first

treated with the LCH II – HR protocol and subsequently, during the 2nd

relapse, with CdA monotherapy, which was complemented in the case

of one of the patients with radiotherapy in doses of 10 Gy applied to per-

sistent lesions. At the time of the conclusion of this study, all 4 children

are in CR (2nd CR 2x and 3rd CR 2x). The median relapse time is 

11 months (range 2 months to 1 year 11 months). 

All the six patients treated primarily according to the LCH II – HR

scheme underwent CdA monotherapy for the treatment of their relapse,

complemented in one patient with radiotherapy in doses of 10 Gy

applied to a persistent lesion and, in the case of one child, complement-

ed with vinblastine maintenance treatment. Of the 18 patients with mul-

tisystem disease, 7 are living in 1st CR, 8 children are in 2nd CR, and 

2 patients in 3rd CR, and 1 patient died of progression of the primary dis-

ease. The median relapse time was 2 months (range 1 month to 

4 months). Myelotoxicity did not exceed WHO gr. II and no serious

infectious complications have been observed.

At the time of the evaluation of the study, 29 patients (63.0%) were

in their 1st CR, 14 children (30.4%) in 2nd CR, 2 patients (4.4%) in 

3rd CR, and 1 patient (2.2%) died of progression of the primary disease.

The monitoring period was 5 years 8 months (range 9 months to 

9 years 6 months).

DISCUSSION

The study presents the therapeutic outcome of Langerhans cell histi-

ocytosis in a group of patients treated in the Motol Teaching Hospital.

This was a retrospective study evaluating a group of 46 children treated

according to the international LCH II protocol. The therapeutic outcome

is usually very good in the case of monosystem disease (3, 10, 11). All

our patients, too, who had localized involvement, achieved complete

remission, including 5 children treated with a combination of vinblas-

tine and prednisone (LCH II – LR a LCH III – LR /G2/).

One of the aims of the study was to assess the effect of etoposide in

the randomized protocol for HR patients. On the basis of published

results, etoposide was indicated as the drug of choice for the treatment of

LCH with multiple organ involvement (14-17). However, higher inci-

dence of secondary leukemia was demonstrated, gradually, in patients

treated according to various protocols containing etoposide (18-19);
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Tab. 1. Characteristic of the group of patients treated according 
to the LCH II protocol

No. %

Total number of patients 46 100.0

Sex

Boys 29 63.1
Girls 17 36.9

Age at time of diagnosis

Average 6 years 8 months
Range 4 months to 18 years

Form

Monosystem form 28 60.9
Single lesion 27
Multiple lesions 1

Multisystem form 18 39.1
Low risk (LR) 6
High risk (HR) 12

Number of relapses 16 34.8

Single lesion form 5
Low risk 4
High risk 7

Tab. 2. Outcome of treatment according to the LCH II protocol

Results

1st CR 29 63.0
2nd CR 14 30.4
3rd CR 2 4.4
Deaths 1 2.2

Time of follow-up

Average 5 years 8 months
Range 9 months - 9 years 6 months

CR = complete remission



according to the preliminary results of the LCH II study, there is no sta-

tistically significant difference in the therapeutic outcome in randomized

groups treated with or without etoposide (12, 13). The current LCH III

protocol does not include etoposide. In our study, all 12 patients in the

HR group were treated with etoposide without being randomized, and it

has thus not been possible to make a controlled comparison. At the time

of the assessment of the study, no incidence of secondary malignity in

any of the patients has been confirmed. 

Nonetheless, it is evident by comparison with data in literature that

the total number of complete remissions achieved in 17 out of the 

18 children in the HR group corresponds with the outcomes of the DAL

– HX, I and II studies (12, 14, 20-22). The described survival outcome

in patients with inadequate response after the first 6 weeks of treatment

is considerably less favorable. The DAL – HX and LCH studies give

a survival rate of 11% (21, 22). In the case of our single patient who died

of progression of the pulmonary form of LCH there had been no evident

therapeutic response after the initial 6 weeks of therapy. Due to the gen-

erally serious state (apalic syndrome) and early progression of LCH it

was decided to terminate oncologic medication and continue palliative

treatment only.

Data in literature on treatment of relapse in patients with HR – LCH

with 2-chlorodeoxyadenosine give remission as 66-100% of patients, in

dependence on doses of 0.1 mg/m2 and 5-7 mg/m2 for 5 days (23-25).

Five out of the seven HR patients in this study achieved complete remis-

sion by CdA monotherapy with a dose 5 mg/m2 x 5 days. In the case of

one child the treatment was supplemented by radiotherapy. Another

patient was indicated for maintenance therapy due to incomplete remis-

sion of a skin lesion. The child is currently scheduled for local treatment

of the persistent scalp skin lesion. Radiotherapy thus remains a thera-

peutic modality for certain states.

CONCLUSION

In conclusion it may be stated that LCH II is a safe and effective ther-

apeutic protocol. The results achieved, however, point to the necessity of

further improvement of management of patients with multiple organ

involvement. 

New studies should focus inter alia on the important aspects of total

time of treatment, replacement of etoposide by a more suitable drug, and

stratification of treatment according to the therapeutic response after the

initial part of the protocol. 

Abbreviations
CdA - 2-chlorodeoxyadenosin

CR - complete remission

HR - high risk

LCH - Langerhans cell histiocytosis

LR - low risk
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