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A multicentre retrospective survey of Langerhans'
cell histiocytosis: 348 cases observed between
1983 and 1993

The French Langerhans' Cell Histiocytosis Study Group

Abstract
In a retrospective study involving 32
haematology/oncology departments in
France, 348 cases of Langerhans' cell
histiocytosis diagnosed between 1983 and
1993 were collated. The percentage of
males was 56.4%. Median age at diagnosis
was 30.2 months. The median follow up
was 35.5 months. Initially, 108 patients
(31%) had isolated unifocal or bifocal bone
involvement, 67 (19%) had isolated multi-
focal bone involvement, 136 (39%) had soft
tissue involvement without organ dysfunc-
tion, and 37 (11%) had organ dysfunction.
Two thirds of the sites of involvement
diagnosed throughout the course of the
disease were present at diagnosis, while
the remaining one third appeared during
a relapse. Treatment was tailored to the
individual patient and was extremely var-
ied, hampering any comparison of regi-
mens. Vinblastine with or without steroids
was the most common regimen when sys-
temic chemotherapy was used for the first
episode (2461348). Twenty four of the 216
patients received VP 16 as first line treat-
ment. Two patients with progressive mul-
tiorgan relapse, despite the use of several
drugs, underwent bone marrow trans-
plantation and are alive and disease free
60 and 22 months later.
Altogether 21.9% of patients had seque-

lae, including diabetes insipidus in 17.5%
of cases. The overall survival rate is 91.7%
(confidence interval 90.7 to 95%) three
years after diagnosis. In the univariate
analysis, age less than 1 year, ear, nose,
and throat, cutaneous, lymph node, liver,
spleen, lung, marrow and intestinal in-
volvement, male sex, progressive epi-
sodes, the absence ofresponse, and partial
responses, were associated with a poor
vital prognosis. In a multivariate analysis
of prognostic factors, poor early outcome
emerged as the most important param-
eter, closely linked to other poor outcome
features such as young age and organ dys-
function. It identified a small number of
patients with a poor initial response to
treatment, for whom intensive treatment
should be assessed in a phase II trial.
(Arch Dis Child 1996;75:17-24)

Keywords: Langerhans' cell histiocytosis, retrospective
survey, vinblastine, VP 16.

Langerhans' cell histiocytosis is a rare disease
associated with a proliferation of L-angerhans'

cells. In 1953 Lichenstein introduced the term
'histiocytosis X', a collective name that covers a
group of diseases previously known as eosi-
nophilic granuloma of bone, Hand-Schiiller-
Christian syndrome, and Letterer-Siwe dis-
ease. Nezelof described histiocytosis X as a
local or disseminated proliferation of Langer-
hans' cell, a macrophagic cell which usually is
present in the dermis. The diagnostic criteria
for Langerhans' cell histiocytosis have been
defined in a workshop of the Histiocyte
society.' Most publications concern small
series of cases.'-" Some involve cases observed
in a single centre over periods sometimes
exceeding 10 years, leading to potential biases
in patient selection, diagnostic methods, and
management.
We conducted a large retrospective multi-

centre study with the aims of determining the
different clinical manifestations, treatment
approaches, outcome, and prognosis. We chose
a study period of 10 years, from 1983 to 1993,
in order to have sufficient cases and to be in a
position to compare patients whose medical
and paramedical management was similar.
Such a study should serve as a basis for thera-
peutic trials.

Methods
All French paediatric centres treating patients
with haematological malignancies were con-
tacted. A standard questionnaire was used for
data collection. It included questions on the
patient's initial status, management, number of
episodes, and follow up. The corresponding
clinicians were asked to supply data on all
patients treated in the institution during the
study period (1 January 1983 to 31 December
1993). The cut off date for the analysis of
prognostic factors and follow up was 30
September 1994. The files of patients whose
diagnosis was based on histological findings
(97% of cases) or typical clinical findings (dia-
betes insipidus with typical bone lesions) were
included. 1 A total of 368 files met these crite-
ria. The slides were not re-examined. The
patients for whom follow up data were unavail-
able (n=20) were excluded from the analysis.
Another 31 cases recorded during the study
period and diagnosed before 1 January 1983
were not analysed.

DEFINITION OF ORGAN INVOLVEMENT
Bone involvement was defined by the existence
of compatible radiological and/or scintigraphic
images (that is solitary or multiple lytic lesions
with or without new periosteal bone forma-
tion). The number of distinct disease locations
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The French Langerhans'Cell Histiocytosis Study Group

was taken into account. Ear, nose, and throat
involvement was defined by chronic otorrhea
and/or mastoid infiltration. Skin involvement
was defined by histological criteria or by skin
rash associated with another confirmed disease
location. Gum and mouth involvement was

defined by histological criteria or by a rash or a
hypertrophic formation associated with an-
other confirmed disease location.

Liver involvement was defined by hepatic
cytolysis (liver enzymes > 5 times the normal),
and/or by signs of hepatocellular insufficiency
and/or hepatomegaly. Spleen involvement was
defined by a clinical increase in spleen size.
Lymph node involvement was defined by
histological features and/or an increase in
lymph node size ( > 2 cm diameter). Lung
involvement was defined by signs of respiratory
distress (dyspnoea and/or tachypnoea and/or
oxygen desaturation without acute infection)
and/or a radiological interstitial syndrome.
Neurological involvement was defined by any
neurological signs and/or computed tomogra-
phy images of an expansive intracranial proc-
ess. Isolated pituitary involvement was not
included in the definition of central nervous
system involvement. Pituitary involvement was

defined by a growth hormone and/or thyroid
stimulating hormone deficiency, and/or diabe-
tes insipidus. Bone marrow involvement was
defined by the presence of Langerhans' cells on
bone marrow smears and/or functional haema-
tological involvement defined by low blood cell
counts (see below). Gastrointestinal involve-
ment was defined according to histological
criteria.

ORGAN DYSFUNCTION: DEFINMON
As recommended by Lahey, '5 only liver, bone
marrow, and lung dysfunction were taken into
account. Functional haematological involve-
ment was defined by a haemoglobin concentra-
tion of < 100 g/l (without iron deficiency),
and/or a white cell count < 4.0 x 109, and/or a

polymorphonuclear neutrophil count below
1500 x 106/1, and/or a platelet count below 100
x 1 0/1. Functional pulmonary involvement was
defined by dyspnoea and/or cyanosis. Func-
tional liver involvement was defined by
cholestasis (serum bilirubin concentration > 5
times normal), and/or hypoalbuminaemia (al-
bumin concentration < 25 g/l) in the absence
of protein losing enteropathy, and/or a greater
than 50% fall in the prothrombin time relative
to normal.

CLASSIFICATION OF THE PATIENTS
To make our results comparable with pub-
lished data, we used the Deutschen Arbeitsge-
meinschaft fur Leukamieforschung (DAL)
protocol HX-83 classification, 24 as follows:
stage 1, isolated unifocal or bifocal bone
involvement; stage 2, multifocal bone involve-
ment; stage 3, involvement of all soft tissues,
with or without bone involvement, with no

organ dysfunction; and stage 4, all patients
with liver, lung, or bone marrow dysfunction.

CRITERIA USED TO ASSESS EARLY OUTCOME
Outcome after the first episode was assessed
independently of treatment, using established

criteria. 24 25 The events recorded in the first
three months after diagnosis were used to
define short term outcome. A favourable
response was defined by the absence of manifes-
tations of progressive Langerhans' cell histio-
cytosis, with the exception of sequelae. Apart
from bone involvement, the disappearance of
all disease sites present at diagnosis and the
complete absence of new lesions was required.
As regards bone lesions, a favourable response
was defined by the disappearance of all clinical
manifestations, the absence ofnew lesions, and
the absence of any increase in the size of initial
lesions. A partial response was defined by the
exclusion of both a favourable response and a
lack of response. A lack ofresponse was defined
by the absence of new organ involvement and
the stability of initial sites of involvement, in
functional terms (transfusion requirements,
hepatocellular insufficiency, respiratory insuffi-
ciency), or in quantitative terms (skin involve-
ment, etc). Disease progression was defined by
the involvement of a new organ or a greater
than 50% deterioration of existing organ
involvement (if quantifiable) or the onset of a
new organ dysfunction.

In the prognostic analysis, the initial re-
sponse was split into three categories: favour-
able response, partial response, and unfavour-
able response, including the absence of
response or disease progression.

SEQUELAE
Diabetes insipidus, growth hormone defi-
ciency, pulmonary or hepatic insufficiency per-
sisting between episodes, hepatic cholangitis
without liver insufficiency, or an orthopaedic
handicap were considered as sequelae.

RELAPSES/NEW EPISODES
Relapse was defined by involvement of a new
organ, the onset of organ dysfunction, or an
increase in the number of bone lesions, in a
patient whose condition had fully stabilised for
more than three months. Sequelae were
excluded from this definition.

STATISTICAL METHODS
BMDP software was used for all statistical
analyses. The F test was used to compare
quantitative data. The Kaplan-Meier method
was used to estimate survival. 26 Survival was
compared between groups of subjects by using
the log rank test. The estimated actuarial
survival and relapse rates are provided with
their standard errors (SE). The semiparamet-
ric Cox model was used for multivariate analy-
sis. The cut off date for analysis was 1 October
1994.

Results
DEMOGRAPHIC CHARACTERISTICS
Data were obtained from 32 French centres
(listed at the end of the paper). Three hundred
and forty eight patients were included in the
study. The median follow up of these patients
was 35.5 months (95% confidence interval
(CI) 30.8 to 40.7 months). Boys represented
56.4% of the overall population. Median age at
diagnosis was 30.2 months. Figure 1 shows the
precise age and sex distribution.
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Table 1 Sites of involvement:first and subsequent episodes
(348 patients)

No (%) first
episodes No (%) overall

Bone sites
1 or 2 141 (40.5) 121 (34.7)
> 2 135 (38.2) 161 (46.3)

ENT and/or mastoid 46 (13.2) 53 (15.2)
Skin 128 (36.7) 136 (39)
Liver 35 (10.1) 50 (14.4)
Liver dysfunction 16 (4.6) 16 (4.6)
Spleen 20 (5.7) 33 (9.5)
Marrow 26 (7.5) 39 (11.2)
Marrow dysfunction 20 (5.7) 20 (5.7)
Lungs 33 (9.5) 44 (12.6)
Pulmonary dysfunction 15 (4.3) 15 (4.3)
Adenopathies 30 (8.6) 38 (10.9)
Neurological involvement 15 (4.3) 22 (6.3)
Digestive tract 5 (1.4) 8 (2.3)
Postpituitary 34 (9.8) 55 (15.8)
Dysfunction (liver and/or 37 (10.6) 56 (16.1)
marrow and/or lung)

ENT = ear, nose, and throat.

CLINICAL FEATURES AND RELAPSES
The different sites of involvement are shown in
table 1, during the first episode and throughout
the course of the disease. The number of
episodes was divided into the following catego-
ries: 2 (n=64), 3 (n=22), 4 (n=1), or 5 and
more (n= 13). The relapse free survival rate at 2
years, calculated by using the Kaplan-Meier
method, was 79.2% (4.5) among the 103
patients in stage 1, 82.5% (5.05) among the 65
patients in stage 2,62.4% (4.6) among the 129
patients in stage 3, and 41.9% (10.3) among
the 37 patients in stage 4. The mean time
between diagnosis and the first relapse was
13.8 months, and did not differ according to
the initial stage.

Certain particular or rare sites of involve-
ment were observed. Twenty two patients had
neurological involvement, of whom eight had
manifestations of intracranial hypertension
with one or several masses on cerebral
computed tomography. A parenchymal brain
image was found in front of a bone lesion in six
patients, without neurological signs or symp-
toms. Three patients had slow spinal cord
compression, and two patients had hypotha-
lamic involvement, with secondary amenor-
rhea in one case. Two patients had involvement
of the cranial nerves, associated with a bone
lesion at the base of the skull. A disorder of the
tooth articulation was observed in four pa-

tients, hypertrophy of the nasal tract and
adenoid vegetations in two patients, sinusitis in
three patients, and involvement of the body of
the thyroid in three patients. A macrophage
activation syndrome occurred in six patients,
one concomitant with cytomegalovirus infec-
tion. Bilateral ureteral involvement was found
in one case. One patient developed malignant
hypercalcaemia (calcium concentration 3.9
mmol/l) related to multiple bone involvement,
which resolved without complications.

INTERCURRENT DISEASES
Eleven patients had an intercurrent disease,
including two cancers. In one case the diagno-
sis of Langerhans' cell histiocytosis was based
on a bone marrow relapse, with lung, liver,
spleen and lymph node involvement, five
months after autografting; this patient devel-
oped a coeliomesenteric neuroblastoma with
bone and bone marrow metastases that re-
sponded poorly to conventional chemotherapy.
In the second case the patient developed acute
myeloid leukaemia type 4 nine months after
the diagnosis of Langerhans' cell histiocytosis.
This patient had received 1200 mg/m' of VP
16. In one case a benign mediastinal teratoma
was found in a child with lung involvement.
We also found one case each of unclassified

neonatal encephalopathy, Hirschsprung's dis-
ease, Von Willebrand's disease, myasthenia,
unilateral multicystic renal dysplasia, posterior
urethral valves, and fibrous dysplasia. Finally, a
young girl had an intestinal fistula. 27

TREATMENT
Table 2 shows the treatments administered
during the initial episodes. The intensity of
chemotherapy is difficult to appreciate in this
retrospective study. Indeed, although the mean
duration oftreatment was known (10.9 months
for the vinblastine/steroid combination, 9.5
months for vinblastine alone, 5.6 months for
steroids alone, and 15.8 months for treatments
including VP 16), the precise dose at each
injection and the number of injections were not
documented. Table 3 shows the use of
radiation treatment and chemotherapy accord-
ing to the order of episodes (first episode ver-
sus subsequent episodes). Two patients under-
went bone marrow transplantation and are
alive and disease free 60 and 22 months later.
Three of the 299 patients who had a favourable
response died, compared with 12 of the 36
patients who had a partial response and all 13
patients who had an unfavourable response.

Table 2 Treatment offirst episodes (number ofpatients)

Stage atfirst episode

1 2 3 4

No treanment 25 11 25 3
Surgery alone 37 9 7 0
Radiation treatment alone 7 41 0
Chemotherapy 39 43 103 34
Vinblastine + steroids 20 16 48 13
Vinblastine alone 6 11 13 3
Steroids alone 7 4 13 1
VP 16 alone orin combination 1 1 11 11
Total No of patients 108 67 136 37

Figure I Percentage ofpatients by sex and age.
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0The French Langerhans'Cell Histiocytosis Study Group

OUTCOME AND SEQUELAE
The overall survival rate was 90% at four years
(95% CI 86.3% to 93.6%). The survival curve
for these patients is shown in fig 2A (all
patients) and fig 2B (by stage). Twenty four
deaths were due to disease progression, includ-
ing two due to hepatocellular insufficiency sec-
ondary to sclerosing cholangitis (in one case
despite a liver transplantation), and one due to
intracranial hypertension (secondary to mi-
gration of a ventriculoperitoneal valve in a
patient with brain involvement). Four patients
died of iatrogenic complications. In one case,
VP 16 was thought to have caused leukaemia.
One patient died of alveolointerstitial measles
pneumonia at the sixth month of treatment
with vinblastine and steroids. One patient died
of transfusion related AIDS and one of
vinblastine overdose (x 10). The median age
at diagnosis of the patients who died was 8.5
months (range 0 months to 11 years), and
82% were male. The median number of
episodes per patient was 2.5. Twenty six of the
28 patients who died had organ dysfunction.
The median time between diagnosis and

death was 11.9 months (range 0 to 64

Table 3 Treatment according to episodes (number of
patients)

Second or
more

Drug First episode episodes

Vinblastine 167 91
Vinblastine alone 33 29
Steroids 168 96
Steroids alone 25 18
Only vinblastine + steroids 97 43
VP16 24 41
Local caryolysin 22 10
Cyclosporin 4 8
Interferon alfa 5 8
Cytarabine 4 8
Methotrexate 13 17
Various chemotherapy 25 19

(chlorambucil, methotrexate,
cyclophosphamide, doxorubicin,
6 mercapto-purine, etc.)

Anti-CD 1 mAb 0 2
Radiation treatment 27 14

Table 4 Sequelae (320 living patients with a median
follow up of39.5 months)

Type ofsequelae No (%)

Diabetes insipidus 56 (17.5)
Growth hormone deficiency and small stature 15 (4.7)
Thyroid deficiency (including peripheral) 8 (2.5)
Secondary amenorrhoea 1 (0.3)
Sclerosing cholangitis 4 (1.3)
Neurological disorders 6 (1.9)
Cerebellar syndrome and deterioration of 5 (1.5)

higher functions
Paraparesis or gait disorders 2 (0.6)
Deafness 8 (2.5)
Vertebra plana; orthopaedic sequelae 8 (2.5)
Tooth articulation dysfunction 2 (0.6)
Ureteral stenosis (ureteroplasty) 1 (0.3)
Respiratory insufficiency 3 (1)
Lung transplantation 1 (0.3)
Blindness 2 (0.6)
Unilateral enucleation 1 (0.3)

Survival (%) 1
(stages 1-4) 2

3
4

months). The initial staging of these patients
I I I II I I I I was as follows: stage 1, n=1; stage 3, n=10;

12 24 36 48 60 72 84 96 108 120 stage 4, n=17.
Months since diagnosis The patient initially in stage 1 had unilateral

mastoid involvement, with a negative general274 222 173 132 97 68 54 38 20 10 evaluation, at 36 months of age. Liver enlarge-
95.6 92.2 91.7 90.0 90.0 ment occurred 2.5 months later, and was com-
(1.1) (1.6) (1.6) (1.6) (1.9) plicated by sclerosing cholangitis, and liver

insufficiency that led to death after five years.
------------------------- The oldest patient at diagnosis who died had a

L _ Langerhans' cell histiocytosis brain tumour.
Sequelae occurred in 70 (21.9%) ofthe 320

- -, survivors monitored for a median of 39.5
months (table 4).

---__-_-_,
50 - I,
40
30 -

- Stage 1 (n = 108) --- Stage 2 (n = 67)
20 - Stage 3 (n = 136) --- Stage 4 (n = 37)
10 _
0
0 12 24 36 48 60 72 84 96 108 120

Months since diagnosis

42
30
51
9

27
23
39
8

18
16
27
7

16
14
20
4

12
,11
13
2

8
6
5
1

5
3
1
1

100 100 100 100 100 96.3
100 100 100 100 100 100
98.4 92.7 92.7 89.8 89.8 89.8
66.3 57.7 54.3 49.3 49.3 49.3

ANALYSIS OF PROGNOSTIC FACTORS
The different variables characterising the
patients' initial status were entered in the prog-
nostic analysis. In the univariate analysis, age
less than 1 year, ear, nose, and throat, cutane-
ous, lymph node, hepatic, splenic, lung,
marrow and intestinal involvement, male sex,
progressive episodes, the absence of response,
and partial responses were associated with a
poor vital prognosis. Multiple bone involve-
ment and neurological involvement did not
significantly influence survival. Pituitary in-
volvement and unifocal or bifocal bone in-
volvement appeared to have a protective effect
on survival (table 5).
The significant variables in the multivariate

analysis are shown in table 6.
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Figure 2 Survival curves by the Kaplan-Meier method: (A) all patients (n=348) and
(B) by DAL HX-83 stage.
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Table S Survival prognosis factor: univariate analysis

Mean (SE)
No of three year

Factor Group patients survtval rate (%O) Significance (p)

Sex Female 151 96.8 (1.6) 0.015
Male 197 87.8 (2.6)

Age < 1 year 92 79.2 (4.7) < 0.0001
> 1 year 255 96.3 (1.3)

Bone: 1 or 2 sites Yes 141 96.4 (1.8) 0.054
No 207 88.9 (2.4)

Bone: > 2 sites Yes 133 91.4 (2.6) NS
No 215 92 (2)

Involvement:
ENT Yes 46 79.5 (6.5) 0.002

No 302 93.7 (1.5)
Pituitary Yes 34 100 0.04

No 314 90.7 (1.8)
Skin Yes 128 79 (3.9) < 0.0001

No 220 99.5 (0.5)
Lymphnode Yes 30 68.5 (9.5) < 0.0001

No 318 94 (1.4)
Liver Yes 35 51.8 (1.6) < 0.0001

No 313 96.7 (1.2)
Spleen Yes 20 51.5 (11.7) < 0.0001

No 328 94.3 (1.4)
Lung Yes 33 76.2 (1.2) 0.0003

No 315 93.5 (1.5)
Marrow Yes 26 46.7 (10.3) < 0.0001

No 322 95.6 (1.3)
Intestinal Yes 5 40 (21.9) < 0.0001

No 343 92.6 (1.5)
Neurological Yes 15 92 (7.7) NS

No 333 91.8 (1.6)
Organ dysfunction Yes 37 54.6 (8.5) < 0.0001

No 311 96.6 (1.2)
No of organs I or2 270 98.1 (1) < 0.0001

3 or more 78 71.9 (5.4)
Early outcome Complete 292 99.5 (0.5) < 0.0001

Partial 36 72.0 (7.9)
Failure or 13 0

progressive
episodes

ENT= ear, nose, and throat.

Table 6 Significant varaible in multivariate prognostic
analysis (Cox model)

Variable Relative risk p

Male sex 3.0 0.08
Nodes 2.8 0.02
Marrow 2.9 0.06
Liver 3.0 0.002
Partial response 20.5 < 0.0001
Failure 114.4 < 0.0001

In 7/348 patients the initial response was not assessable or was
unknown. One of these seven patients died from vinblastine
overdose. We chose to attribute, in the multivariable analysis,
the default value (that is standard risk: good response) for
these patients, in order to apply the Cox model to all the
patients.

Bone, ear, nose and throat, skin, spleen, lung, and intestinal
involvement, and age at diagnosis do not remain significant in
the multivariate prognosis analysis.

Age less than 1 year, organ dysfunction, and
pulmonary, bone, mastoid, skin, and spleen
involvement were not significantly associated
with outcome (p> 0.15). A poor initial out-
come (partial response or failure) occurred in
14% of all the patients but in 27% of patients
aged less than 1 year, and 62% of patients with
an organ dysfunction, explaining why these two
variables were closely linked with poor out-
come and why they did not emerge in the mul-
tivariate analysis.

Discussion
Few large multicentre studies ofLangerhans' cell
histiocytosishavebeenpublished.' 5 6 13-15 24 Table
7 summarises the results of most single centre

and multicentre studies. Some of these former
studies had marked selection biases, as they were
carried out in single centres. Our retrospective
survey of new cases occurring over a 10 year
period in 32 French haematology/cancer units is
the largest series reported to date. Its multicentre
recruitment minimnised selection bias and al-
lowed us to study the different features ofthe dis-
ease. In addition, the median follow up (40
months for the survivors) was sufficient to study
long term outcome.
The descriptive epidemiology of Langer-

hans' cell histiocytosis is poorly documented. A
Danish study showed an incidence of 0.54/10'/
year among children aged from 0 to 15 years
(1.64/10'/year among children aged from 0 to
2 years). ' Bearing in mind that only 32 out of
the 37 French centres gave us their data, the
observed incidence rate was 0.45/1 0'/year
among children aged from 0 to 15 years (1.24/
10'/year in children aged from 0 to 2 years).
These rates are slightly lower than those
reported by the Danish team but, despite this
difference, the percentage of patients with
organ dysfunction in our study was compara-
ble with that in the Danish study and several
recent prospective studies. 6 24 In the same way,
our sample probably does not over-represent
severe forms of the disease. Such a bias might
have been introduced by the recruitment in
haematology/oncology units and the fact that
we did not routinely contact orthopaedic and
dermatology departments, although the latter
may have been associated at a local level.
Our study underlines the marked heteroge-

neity of sites of involvement. We confirmed the
frequency of classical sites such as bone, skin,
postpituitary, marrow, liver and lungs, which
correspond to the academic description of
Letter-Siwe disease, Hand-Schuller-Christian
disease and eosinophilic granuloma of bone.
This study also provides an estimate of the fre-
quency of rare sites and unusual clinical forms,
such as neurological, intestinal, hypothalamic,
and thyroid involvement, and macrophage
activation syndromes. The clinical manifesta-
tions in two patients in whom initial skin
involvement developed after colostomy for
Hirschsprung's disease or a colonic fistula 27
are noteworthy for the pathophysiological
questions they raise. Follow up data, studied by
comparing the initial sites of the disease with
the overall clinical course, show that two thirds
of the sites were present at the time of diagno-
S1S.
This study underlines the high frequency of

intercurrent diseases in Langerhans' cell histio-
cytosis. The association with genetic diseases is
known. 28 These were followed by cancers. In
addition to the two cancers we observed, four
observations in the patients excluded from this
analysis because they were diagnosed before
1983 are worthy of mention: they involved a
case of acute T lymphoblastic leukaemia three
years after a single, untreated episode of bone
involvement; a case of malignant meningioma
10 years after local radiation therapy (24
Grays initially then 15 Grays 16 months later
for a relapse); a benign teratoma; and a case of
thyroid cancer 17 years after irradiation of the
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cervical spine (20 Grays). These observations
underline the known link between Langerhans'
cell histiocytosis and cancer, 29together with
the pathogenic role of treatments such as
radiation treatment and VP 16. 30 31

As regards treatment, we found enormous

differences in terms of external radiation treat-
ment, the indications of chemotherapy, and the
type and number of drugs used. This is
explained by the lack of participation ofFrench
centres in therapeutic trials, and also reflects
the controversy surrounding the treatment of
Langerhans' cell histiocytosis. None the less, it
is important to note that all the patients with
severe forms (organ dysfunction and/or more

than four organ systems involved) received sys-
temic chemotherapy. In addition, all the
patients who were refractory to the first
treatment received several other treatments.
The following discussion of sequelae and

prognostic factors is clearly conditioned by this
methodological weakness.
The rate of sequelae was similar to that of

several other series, particularly that of the
DAL group. 24 The rate of orthopaedic
sequelae and deafness in our study may be
unreliable, as specific tests were not required
by the protocol. This does not, however, apply
to diabetes insipidus, which is simple to
diagnose on clinical grounds. In the DAL
HX-83 trial, which was one of the first
multicentre studies of its type, the rate of
sequelae was low relative to historical data
(table 7), and the authors concluded that
intensive treatment was warranted. 32 Our
results suggest that less aggressive approaches
should be considered, 4 17 at least for most
patients requiring systemic treatment. The
Histiocyte Society is currently conducting a
clinical trial for a subset of those patients
(78/348) with more than one organ involved at

diagnosis, 25 whose three year survival rate was
only 72% in our survey (table 1).
The iatrogenic risk of certain diagnostic and

therapeutic approaches must be stressed. Two
cases of Pneumocystis carinii pneumonia (with
a favourable outcome) occurred in patients on

chemotherapy, one with vinblastine alone and
one with vinblastine plus steroids. This compli-
cation, which has been reported by other
authors, 8 1 led us to recommend specific pre-
ventive treatment in these patients. One death
was due to viral pneumonia in a patient who
had been on vinblastine and steroids for six
months. Five months after beginning treat-
ment with vinblastine and steroids, one patient
developed a cerebellar syndrome and mental
deterioration, although no lesions were found
by means of computed tomography or mag-

netic resonance imaging. The responsibility of
vinblastine was suspected, especially as the
patient's mental status worsened on rechal-
lenge after vinblastine had been withdrawn for
several weeks. The prognostic analysis is
another important element of this study. We
wish to stress that the generally accepted defi-
nition of prognostic factors is based on status
at the initial diagnosis, 3 as some authors have
also taken into account events during new epi-
sodes of the disease.
The main prognostic factors in most pub-

lished series have been age at diagnosis, the
type and number of disease sites, organ
dysfunction, and the response to treatment.
Postpituitary involvement emerged as a factor
associated with a good prognosis as no deaths
were observed in this group. This protective
influence has already been reported. 1 In con-

trast, other sites of involvement (liver, spleen,
bone marrow, lungs, and digestive tract) were
associated with a poor outcome. Young age at
diagnosis was also a factor of poor prognosis,

Table 7 Main clinical studies in Langerhans'cell histiocytosis (by order ofpublication)

Retrospective (R) or % Ofpatients with Overall survival
Publication year reference Study years prospective (P) No ofsubjects organ dysfunction (methods *) % Diabetes insipidus

Single centre studies
19572 1913-57 R 40 42 85 (B) 35
1961'9 1928-57 R 40 15S 62 (B) 25
197722 1947-75 R 43 NA 67 (B) 34
19788 1949-69 R 56 21 79 (B)
197918 1952-79 R 50 22§ 52 (B) 58
197923 1969-78 R 25 20 80 (B) 20
198111 1941-75 R 127 44 (Letterer-Siwe) 62 (A)
19864 1961-82 R 70 NA 89 (A)
19877 1966-86 R 61 0 97 (B)
198821 1972-86 R 124 16§ 63 (A)
198820 1970-84 R 64 14 89 (A)
19909 1955-87 R 52 27 90 (A)
199017 1980-87 R 58 40 80 (A) 36
199116 1959-89 R 41 26 79 (A)
199310 1969-88 R 50 16 94 (B)
199512 1915-95 R 265 ?At least 14%§ 5.3 (B) 16§
Multicentre studies
197514-15 1966-75 (?) RorP? 83 40 71 (B) 20
1981"3 -1971 P 75 ?Atleast I0% 76 (B)
19863 1974-82 R 92 15t 15 (B) 43
19936 1983-88 P 90 12 93 (A) 20
19935 1975-89 R 90 16 90 (B)
199424 1983-89 P 106t 19.8t 90 (A) 15

* Survival rate with actuarial method after two years at least (A); survival rate: proportion of deaths (B).
t 199 patients enrolled but 93 patients with local eosinophilic granuloma not included in the analysis.
* Eosinophilic granuloma and organ dysfunction excluded.
§ Inferred by the data.
Relapse rates reported: 13-25%,6 37%,7 29% (except for multifocal 74%),20 23%.24
Overall sequelae rate reported:27%,5 47%, 6 23%, 10 20%, 16 52%, 22 33%. 24

22
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but the choice of cut off date is an ongoing
subject of debate; according to the optimal cut
point method, it appears to be better to choose
one year earlier than two years. Even though
we chose one year as the cut point, age did not
appear as an independent prognostic factor in
the multivariate analysis, reflecting the link
between young age and other bad prognostic
features such as male gender, marrow and liver
involvement, and a poor initial response. The
concept of organ dysfunction-introduced by
Lahey 15_ corresponds to a functional disorder
of one of three vital organs (the lungs, liver,
and bone marrow). The prognostic value of the
initial response to treatment was criticised 23 in
a retrospective study of 25 patients. Our
results, which concern 10 times as many
patients, are in contradiction with this study
but support the recent analysis made by the
DAL group. 24
Of course, taking into account the initial

outcome leads to the reintroduction in the
prognosis analysis of a variable unknown at the
time of the first diagnosis. However, the initial
outcome reliably identifies a subset of patients
who require intensification.
We determined the weight of the different

variables in a multivariate analysis using the
Cox model. The initial response emerged as
the most significant variable, whereas skin,
bone, lung, and intestinal involvement lost
their prognostic value, as did young age and
organ dysfunction, as they are closely linked to
initial outcome. In contrast, male sex, bone
marrow involvement, liver involvement, and
the presence of adenopathies retained their
prognostic value (although close to the thresh-
old of statistical significance).
The highly detrimental influence of a poor

initial outcome is due to the fact that there are
few effective alternatives in case of treatment
failure. Bone marrow transplantation appears
to be a valid option for these patients. In the
two relevant cases we report, as in the
literature, 3 bone marrow transplantation was
effective after failure of conventional chemo-
therapy.

This retrospective multicentre study, involv-
ing 348 cases of Langerhans' cell histiocytosis,
is one of the largest published to date. Despite
an enrolment of cases solely in paediatric
haematology/oncology units, it provides an
overview of this extremely heterogeneous
disease. Despite the diversity of treatments,
actuarial survival and the rate of sequelae were
comparable with those of the DAL HX-83
trial. Known prognosis factors, such as young
age, bone marrow, liver involvement and organ
dysfunction were confirmed, but a multivariate
analysis revealed the strong prognostic value of
early outcome. These results support the idea
that poorly aggressive chemotherapy such as
vinblastine and steroids hold an interest for the
new patient if systemic treatmsent is required.
They also identify a small number of patients
with poor early outcome for whom intensive
treatmlent should be assessed in a phase II trial.
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