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Summary Optimal treatment of Langerhans cell histiocytosis remains problematic. The absence of controlled
studies and the lack of standard diagnostic and evaluation criteria have impeded therapeutic progress even
though knowledge of basic aspects of LCH have advanced. Historical analysis of outcome suggests little
improvement until very recently, but marked differences in outcome according to extent of disease. Conse-
quently, major and now successful efforts have been made to stratify LCH patients into different ‘risk groups’.
Recent findings suggest that combination chemotherapy for multisystem disease is beneficial and that VP-16 is
a useful new agent for treating LCH, despite controversies regarding its side effects. The first randomised
international treatment study, LCH-1, being conducted by the Histiocyte Society, should resolve some of these
controversies. Other experimental therapies may be considered for children with severe, unresponsive LCH.

Background

The treatment of Langerhans cell histiocytosis (LCH) has
varied greatly over the past century, and is still controversial.
To some extent, treatment reflected early views on disease
pathogenesis, i.e. granulomatous, inflammatory, or infectious.
Consequently children with LCH were treated with
antibiotics, with anti-inflammatory agents including steroids,
with radiation therapy, and, over the last 20—30 years, with
cytotoxic chemotherapy. While varying degrees of success
have been reported, it should be evident that only once the
issues of aetiology and pathogenesis have been resolved can a
definitive therapy be envisioned. Nevertheless, systematic
approaches to diagnosis and treatment, which were major
advances of the 1980’s, have improved the outlook for child-
ren with LCH and are the main subject of this paper.

Historical perspective

The first systematic treatment trial of children with LCH was
that of Lahey (Lahey, 1962). In this study children were
matched for age and degree of disease and outcome was
analyzed according to whether or not “specific”’ treatment
for LCH was given. However, treatment was not controlled,
and included various agents including antibiotics, steroids,
and cytotoxic agents. The principal conclusion of this study
was a significant increase in survival in the group of children
receiving therapy compared to those who were untreated.
These findings led to a number of studies in which, unfor-
tunately, the patient populations varied greatly with respect
to extent of disease. This variability made interpretation of
results difficult, and conclusions regarding superior treatment
approaches at best tenuous. Consequently, to obtain an over-
view of the status of treatment of LCH at a time at which it
appeared some progress was being made, survival data of a
number of studies were analyzed (Ladisch, 1983). The
analysis included nine treatment studies with 433 patients,
with an overall long-term survival rate of 71%. When
patients with monostotic eosinophilic granuloma, generally a
self-limited process with no mortality, were excluded, there
were 391 patients with multifocal or multisystem disease. The
majority of these patients could be classified into 3 groups
(B, C, and D in Table 1), according to increasing extent of
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Table 1 Survival in LCH

Survival (%)

A B C D
Oberman (1961) 61 95 4 33
Avery et al. (1957) 81 100 86 0
Daneshbod ez al. (1978) 82 - 100 0
Nezelof et al. (1979) 52 - 59 38
Komp et al. (1980) 78 100 91 54
Lahey (1975) 71 - 98 33
Toogood et al. (1979) 80 100 90 40
Lahey et al. (1979) 68 100 68 -
Komp et al. (1977) 72 100 91 54
Total % survival 71 98 76 37

A = all LCH excluding monostotic eosinophilic granuloma; B = “mild”
multifocal eosinophilic granuloma; C = soft tissue involvement (i.e.
multisystem), but without organ dysfunction; D = multisystem disease
with organ dysfunction.

disease. The outcomes of the 9 studies are listed in chrono-
logical order, and they span the period from before 1950 to
the end of the 1970’s.

Outcome was clearly related to extent and severity (pre-
sence or absence of organ dysfunction) of disease at diag-
nosis and demonstrates the need to stratify patients prior to
analyzing outcome or response to treatment. Mortality is
clearly highest in patients with organ dysfunction. A dis-
appointing conclusion from this analysis, however, is that
survival during the previous half-century had not obviously
improved (% survival, reading down the columns). This was
particularly evident in group D. Therefore, careful
stratification of patients, and ultimately randomization of
patients, is essential to avoid drawing erroneous conclusions
about treatment efficacy which could result from differences
in the relative severity of patients enrolled in one study
versus another. The importance of stratification for the pur-
pose of analysis, was finally recognised and implemented in
studies initiated in the last decade (1980’s), which are now
discussed in detail.

Basic issues

Ignorance of the pathogenesis of LCH and the previous
failure to establish commonly agreed diagnostic and
stratification criteria were challenges for the 1980’s. It had
become generally accepted that therapy should depend on
classifying patients as to whether they had single or multi-
system disease. Furthermore, there was recognition of the
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importance of the number of organs and systems involved on
morbidity and prognosis, especially in young patients with
multisystem disease and organ dysfunction at time of diag-
nosis. Finally, chemotherapy including cytostatic agents had
been shown to exert a beneficial, although not definitely
proven, effect. No single drug or regimen, however, has been
demonstrated to unequivocally influence the unpredictable
course (associated with a high mortality rate) in severely
affected children. Therefore, there has been an ongoing
search for new systematic and prospective therapeutic
approaches, using new agents as well as widely used and
reasonably effective drugs such as vinblastine.

In a rare disease with highly variable clinical presentation,
it is crucial to use uniform clinical and histopathological
criteria for diagnosis and for assessment of disease extent.
For this reason efforts have been made to establish generally
accepted staging and standard classification systems. Pre-
viously, patients usually were staged into localized and
disseminated LCH, depending on clinical criteria. Localized
disease consisted of isolated bone, lymph node or skin
involvement. Disseminated disease was defined as the
presence of multiple LCH lesions of any other type or com-
bination. Using a modification (Ladisch, 1983) of a pre-
viously suggested stratification scheme (Oberman, 1961),
patients with disseminated disease treated in single institu-
tions (Raney et al., 1989) or included in cooperative studies
(Ceci et al., 1993; Feldges, 1981; Gadner et al., 1994) were
categorized in to different risk groups. Patients with multi-
focal bone involvement were distinguished from those with
bone and soft tissue or solitary soft tissue involvement and
those with dysfunction of the liver, lungs and/or hemato-
poetic system were categorised separately. Finally, the writing
group of the Histiocyte Society developed a new classification
system of the histiocytic syndromes in children, and proposed
a uniform approach to diagnosis. The system includes
specific histopathological criteria and a patient stratification
based on standardized diagnostic evaluations of the extent of
the disease (Histiocyte Society Writing Group, 1987; Broad-
bent er al., 1989).

Prior to considering treatment approaches specifically, a
remaining issue is that of definition of response. In a disease
in which spontaneous regression is possible, and a chronic or
relapsing course is not infrequent, a new definition and
assessment of response to a given treatment had to be estab-
lished. This contrasts to a malignant process, in which the
aim of therapy is the eradication of a malignant clone, which
is then followed by cure of the disease. In a reactive disease
process, the definition of response must be adapted. Cur-
rently, with respect to LCH, response is defined as a measur-
able resolution of symptoms and signs and the prevention of
permanent consequences of the disease.

Principles of current therapy

Single system disease

The clinical course of LCH in patients with single system
disease (usually bone, lymph node or skin) is generally
benign, with a high chance of spontaneous remission and
favorable outcome over a period of months to years (McLel-
land er al., 1990). Despite lack of knowledge regarding the
etiology of LCH, some therapeutic principles have emerged
from clinical experience. Bony lesions usually do not require
treatment other than biopsy, necessary to confirm diagnosis,
or curettage at the time of initial biopsy. Further local
therapy is recommended only if weight bearing bones (with a
risk of spontaneous fracture) are involved, or lesions cause
pain or could result in unacceptable dysfunction or defor-
mity. Intralesional infiltration of steroids (40—200 mg methyl-
prednisolone) recently has also been reported to be an
effective and safe treatment modality (Egeler er al., 1993). By
contrast, the use of radiation therapy in the management of
localized bony or soft tissue disease (Gramatovici et al., 1988;
Selch et al., 1990) has decreased considerably, possibly
because of better understanding of the natural history of this

form of disease (resolution), as well as the 5% risk of second
tumor development (Greenberger e: al., 1981). However,
under circumstances when the consequences of the disease
threaten the function of a critical organ (e.g. lesions sur-
rounding optic nerve or spinal cord) and local infiltration of
corticosteroids is not feasible, emergent treatment with low
dose radiotherapy (6—10 Gy) is warranted.

For isolated lymph node infiltration or isolated nodular
skin lesions, surgical excision undoubtedly is the therapy of
choice, provided that generalized disease is excluded. Patients
with disseminated single system skin disease present a partic-
ular problem. Whereas mild involvement may respond to
topical steroid treatment, in the case of severe symptomatic
skin disease with widespread areas of crusting and excoria-
tion, topical application of a 20% solution of nitrogen mus-
tard has been shown to be effective. Sheehan et al. (Sheehan
et al., 1991) reported a rapid clinical improvement in 16
children within 10 days, with subsequent complete healing
observed in 14 cases and partial response in 2. Disseminated
skin lesions may also be controlled by PUVA photochemo-
therapy (Neumann e al., 1988). Both of these treatment
approaches, however, can be recommended only for short
term therapy, as there is concern that in the long term they
carry with them the possibility of carcinogenicity.

Multi-system disease

Lack of understanding of the pathogenesis of LCH and the
heterogeneity of clinical presentation not only impeded the
adoption of a generally accepted clinical and histopatho-
logical staging and classification system, but also the adop-
tion of a rational treatment policy. Major obstacles were the
changing belief that LCH is a reactive rather than a malig-
nant process and the inability to identify prognostic factors
which could predict outcome (Berry er al, 1986). This
explains why treatment of a disease which may be acute,
subacute, or chronic as well as progressive, stable, or some-
times spontaneously regressing, becomes controversial
(Broadbent et al., 1985). Two major approaches exist; a
“conservative” approach using minimal therapy, and an
intensive chemotherapy treatment plan.

Based upon observation of spontaneous remission which
may occur in the course of multi-system disease (Broadbent
et al., 1984), the approach of minimal intervention has been
adopted by several institutions (Raney et al., 1989; Broad-
bent et al., 1985). Only in cases with evidence of fever, pain,
immobility, failure to thrive or worsening disease in vital
organs was a pulsed dose of prednisolone (60 mg/m2/day)
given for a short period, followed then by cytostatic drugs
(vincristine or vinblastine, etoposide (VP-16) only in the case
of disease progression. Eight of 44 patients with multi-system
disease did not require systemic therapy and in 17 pred-
nisolone alone was effective. Overall survival was 82% (18%
mortality) and survival was 64% in children with organ
dysfunction. However, 24 of 36 survivors had some perma-
nent consequences, and diabetes insipidus occurred in 36%
of patients with multi-system disease. These results (McLel-
land et al., 1990) clearly differ from the data published by the
Italian and German cooperative chemotherapy study groups,
which used an intensive chemotherapeutic approach (below).
These two groups prospectively evaluated the impact of rapid
initiation of rather intensive chemotherapy, but specifically in
patients with disseminated disease, thus beginning to apply
the principle of stratification discussed earlier.

The Italian multicentre AIEOP-CNR-HX 83 Study pro-
spectively tested the outcome of patients stratified into good
and poor prognostic groups according to the absence or
presence of organ dysfunction at the time of diagnosis (Ceci
et al., 1993). The treatment of the good prognosis group
consisted of the sequential use of single agents to obtain
response. These agents were vinblastine (6.5 mg/m2 i.v.
weekly for 3 months) followed by doxorubicin (20 mg/m?2 i.v.
for 2 consecutive days every 3 weeks for 3 months), and
finally VP-16 (200 mg/m2 i.v. for 3 consecutive days 3 weekly
for at least 3 months). The poor risk group received nine



courses of a 4 week treatment with combination chemo-
therapy including vincristine, cyclophosphamide, doxorubicin
and prednisone. After an observation time of 4 years 92% of
84 valuable patients were alive. The complete response rate
after the different monotherapy periods was 63% with vin-
blastine, 43% with doxorubicin and 88% with VP-16,
suggesting special efficacy of VP-16. However, only 2 out of
11 poor risk patients (18%) had a complete resolution of
disease, while 6 died and 7 still suffered from chronic disease.
Disease-related permanent consequences were encountered in
48% of all patients with an incidence of diabetes insipidus of
20%. These data emphasize that monochemotherapy is very
effective in good prognosis patients, but even more aggressive
polychemotherapy does not improve the outcome in patients
with bad prognostic features at diagnosis.

The Deutsche Arbeitsgemeinschaft fiir Leukaemieforschung
(DAL), in a multi-center clinical trial, prospectively tested the
hypothesis that in disseminated LCH relatively intensive
chemotherapy (without alkylating agents and anthracylines),
initiated soon after diagnosis, followed by a long-term con-
tinuation therapy, would rapidly decrease disease activity,
reduce mortality, and prevent recurrences and chronic disease
(Gadner et al., 1994). One hundred and six newly diagnosed
patients stratified into 3 risk groups (group A: multifocal
bone, group B: soft tissue involvement without organ dys-
function and group C: with organ dysfunction) received an
identical initial 6 week treatment with prednisone, vinblastine
and VP-16, and risk-adapted continuation treatment of one
year’s duration including oral 6-mercaptopurine and 8 pulses
of vinblastine and prednisone for all patients, plus VP-16 in
group B and VP-16 and methotrexate in group C. The
majority of patients achieved complete resolution of disease
(89% in group A, 91% in group B and 67% of the most
severely affected patients in group C). The speed of resolu-
tion was rapid (median 4 months) and independent of extent
of disease. Recurrence after initial resolution was seen only
infrequently during a median follow-up of 6 years and 9
months (12%, 23% and 42% in groups A, B, and C).
Finally, mortality was low (overall 9%, 38% in group C).
These results contradict the widespread wisdom, derived
from the reported high incidence of recurrences (of up to
65%), that treatment of LCH with chemotherapy will neither
influence the natural course of disease nor prevent the high
rate of deaths in severely affected patients (46 to 67% in the
literature) (Ladisch, 1983; Raney et al., 1989; McClelland et
al., 1990; Selch et al., 1990; Mathus-Ridley er al., 1983).

Another important finding in this study was that perma-
nent consequences as a direct result of the primary disease
were seen in only 20% of patients after initiation of therapy
(Gadner et al., 1994), in contrast to a previously reported
incidence of permanent consequences of more than 50% in
LCH (Komp, 1981). Strikingly, diabetes insipidus occurred in
10% of patients after initiation of treatment, which is
much less than the up to 50% incidence which has been
previously observed (Grois er al., 1994). Overall, these
results suggest that the rapid initiation of therapy may be
reducing the incidence of disease-related permanent conse-
quences.

Another possibly effective multi-agent regimen for multi-
system disease was recently published by Egeler at al (Egeler
et al., 1993). It includes cytosine arabinoside (100 mg/m2 s.c.
daily for 4 consecutive days), vincristine (1.5 mg/m2 i.v. given
only on the first day), repeated 9 times every 4—6 weeks, and
prednisone (initially for 4 weeks at 40 mg/m2 daily p.o.,
followed by 20 mg/m2 daily) for a whole year. Eight of 10
patients without organ dysfunction and 5 of 8 cases with
organ dysfunction at diagnosis showed complete resolution
of disease after an observation period between 3 and 12
years. The overall incidence of diabetes insipidus in this
group of patients was 4 of 18 (22%). Although the numbers
of patients treated is still small, and more patient accrual will
be required to reach definitive conclusions, the results com-
pare satisfactorily with other therapeutic regimens and has
the advantage of causing only mild toxicity.

Recent evidence has shown that VP-16, a semisynthetic
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epipodophyllotoxin derivative, is effective in a wide variety of
human malignancies, including neoplastic disorders of the
monocyte/macrophage lineage, as well as in LCH. Fifteen of
18 children (83%) with recurrent LCH resistant to standard
therapy in an Italian series demonstrated clear disease regres-
sion with VP-16 therapy (200 mg/m2 given on 3 consecutive
days every 3 weeks). After a median follow up of 12 months
there were only 2 documented recurrences amongst a total of
12 patients with initial complete resolution (Ceci et al., 1988).
Similar good responses were reported by Broadbent er al.
(Broadbent et al., 1989) who treated 10 patients with severe
steroid-resistant multi-system LCH with 3 weekly courses of
VP-16 given for 3 days (150 mg/m2 over 4 hours or 300
mg/m2 orally). Nine of 10 children showed definite clinical
response after the first or second course of VP-16, suggesting
VP-16 as possible component of “first line” therapy for LCH
in infancy and childhood. In a further publication by Viana
(Viana et al., 1991) 6 previously untreated children with
multisystem disease, most of them under 2 years old, received
VP-16 (150 mg/m2 i.v. on 3 consecutive days at 3—4 weekly
intervals). Five patients responded completely. Overall, the
findings indicate that VP-16 is an effective agent. Conse-
quently, it is now commonly used in the treatment of LCH.

There is, however, some concern about the use of VP-16 in
LCH. This concern originates from the observation of an
apparently increased risk of secondary leukemia in patients
treated with chemotherapy for various malignancies, in which
VP-16 was one of the therapy elements. More recent analysis
suggests, however, that the risk may have been overestimated
(Hawkins et al., 1992). Experience of members of the Histio-
cyte Society indicates that the incidence of secondary leu-
kemia in VP-16 treated LCH patients is about 1% (Ladisch
et al., 1994). VP-16 is one of the most effective current
treatments for LCH, a disease which may have a fatal course.
The risk:benefit ratio must be firmly established so that its
true role can be defined.

Experimental therapeutic approaches

Experimental therapy is comprised of either the randomized
selection of potentially comparable treatment approaches, or
the use of experimental new agents and approaches. This last
decade of the twentieth century will be marked by the appli-
cation of both these approaches to the treatment of LCH.
The first of these is randomization of patients, and is the
basis for the first international study of LCH, by the Histio-
cyte Society.

LCH-1

Since the most effective treatment approach for LCH has yet
to be established, in April 1991 the Histiocyte Society
initiated the first international study (LCH-1). Only newly
diagnosed, previously untreated patients up to the age of 18
years with multi-system disease and a definitive diagnosis of
LCH are eligible for the study. The study requirements in-
clude the confirmation of diagnosis according to defined
histopathological criteria (Histiocyte Society Writing Group,
1987), a uniform patient stratification based on standardized
diagnostic assessments of disease extent (Broadbent er al.,
1989), and central data collection and recording.

The aims of the study are: i) to conduct a prospective test
of the role of chemotherapy started as soon as possible after
confirmation of diagnosis, and ii) to achieve a randomised
comparison of 2 commonly-used treatments with respect to
response, rates of failure and assessment of toxicity and/or
late sequelae. For this purpose, a clear definition of the
disease state (active or inactive disease) and response criteria
were established. Regular evaluations are performed at fixed
intervals (after 2, 4, and 8 courses of therapy).

All patients with multi-system disease are randomly assign-
ed to receive either VP-16 (150 mg/m2 i.v. over 2 hours)
given on 3 consecutive days every 3 weeks or vinblastine
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(6 mg/m2 iv. bolus) weekly for a period of 24 weeks.
Initially there is a single pulse of high dose methylpred-
nisolone (HDMP) therapy in an attempt to achieve a prompt
improvement of general symptoms (i.e. fever, dyspnea, pain
etc.) but, thereafter, vinblastine or etoposide are given alone.
The chemotherapy protocol was designed to maximise the
chance of rapid control of disease activity to prevent possible
progression, to reduce mortality, and to lessen the incidence
of recurrences and late sequelae.

By September, 1993, 242 patients had been registered. One
hundred and ten of the registered patients had multisystem
disease at diagnosis and 79 (38 males, 41 females) were
randomized for treatment (90% with a confirmed ‘definitive’
diagnosis). The median age of randomized patients with
multi-system disease was 18 months (range 6 days — 14 years
6 months). Remarkably, the median interval from onset of
symptoms to diagnosis was only 3 months and the therapy
started at a median of 8 days from diagnosis. After a median
observation time of 17 months (range 4-30 months) 54 of
the 79 randomized patients could be evaluated with respect
to response after 2 courses (6 weeks) of therapy. At that
point 10 had progressive disease, 21 had intermediate res-
ponse (stable or mixed response) and 23 were improved.

Patients who showed a clear response after 2 courses (6
weeks) clearly benefitted from treatment. Fifteen of 20 child-
ren on whom complete data were available after completion
of the protocol therapy (24 weeks) had a complete resolution
of symptoms and signs. Three more were improved, and only
2 still had intermediately active disease. Preliminary data
regarding the efficacy of changing therapy (when response
has not been achieved by one arm of the protocol) is beginn-
ing to accrue: 24 of 79 patients included in the study were
switched to the alternative therapy arm at different intervals,
according to the recommendation of the study protocol. Only
5 of these 24 patients improved after the change of therapy,
and all 5 had been ‘switched’ relatively ‘late’ ie. after at least
12 weeks of treatment. In contrast, of 7 patients who were
‘switched’ early ie. during the first 6 weeks (2 courses of
therapy) because of nonresponse, 6 patients suffered progres-
sive disease and 4 of them died. Studying the outcome of all
10 patients categorized as being ‘worse’ after 2 courses of
therapy, a total of 6 (including the 4 patients who had been
switched to other therapy) died and only 1 survivor showed a
clinical improvement , in the sense of a ‘“‘better” response to
the other single agent. Overall, 10 children died because of
nonresponse and disease progression during the observation
period. With the exception of one patient with a transient
improvement, none of them had achieved a *‘better” response
after 2 courses of therapy (6 of them were nonresponders
“worse” and 3 “intermediate complicated”, and one “better”).
The median interval from diagnosis to death was 8 months
(range 3 -22 months). All were less than 2 years old (median
13 months) and had liver and spleen involvement. These
preliminary findings again point to the importance of res-
ponse to rapidly instituted initial therapy.

Although this study has not yet been completed, the pre-
liminary data can be summarized as follows: treatment used
in the LCH-1 study can be expected to result in regression of
the disease within 6 to 12 weeks (2 to 4 courses) in about
50% of patients. The speed of initial response may be impor-
tant in prognosis. The most severely ill children i.e. those
under 2 years of age with multi-system disease and multiple
organ involvement (including liver and spleen) who were
switched to the alternative therapy arm (or to other salvage
chemotherapy) after an initial nonresponse hardly benefitted.
The findings of LCH-1, to date, confirm that children with
severe multisystem disease who are unresponsive to initial
therapy can be considered candidates for experimental app-
roaches.

Other therapies

Only preliminary data exist on the efficacy of alternative
treatment approaches in multi-system disease. There is no
convincing evidence that thymic hormones or thymic factors,

first studied by Osband et al. (Osband er al., 1981) are
effective in controlling the disease in unselected patients.
They reported successful treatment of 10 of 17 patients with
multisystem disease (12 of them had a suppressor cell
deficiency) with crude extract of calf thymus gland injected
daily intramuscularly. Because treatment was associated with
an improvement in symptoms and correction of the immuno-
logical abnormalities, these findings led to a broader use of
thymic hormones or their derivatives such as thymostimulin,
thymopentin (Davies er al., 1983; Eckstein et al., 1985) or
crude calf thymic extract (Ceci et al., 1988) in several studies.
The inconsistent findings regarding the lymphoid cell pattern
(NK-cell deficiency, low number of T-suppressor cells or
T-helper cell reduction) in individual patients and the
variable response to treatment suggested a broad hetero-
geneity of the immunological abnormalities in LCH. These
overall disappointing results did not justify the further
application of this treatment in LCH.

Small studies of alpha-interferon (IFN-alpha), given in a
daily injection of 1-3 (or more) million U/m2 i.v or s.c,
have been carried out, especially in patients with frequent
recurrences of multi-system LCH, in an attempt to increase
NK cytotoxic activity. Although the first reports showed a
successful modulation of LCH in two monozygotic twin-
brothers (Jakobson et al., 1987) and other patients (Bellmunt
et al., 1992), not all patients respond and prospective clinical
trials would be necessary to establish the therapeutic value of
this agent. However, a clinical trial of recombinant human
IFN-alpha in LCH, initiated by the Pediatric Oncology
Group, has been discontinued (Halton et al., 1992).

Recent studies suggest a possible role for cyclosporin A
(CSA) therapy in young children with advanced multi-system
disease. The rationale for using CSA arises from its immuno-
suppressive and immunomodulatory effects, by selective
inhibition of the cellular immune response and cytokine-
mediated cellular activation. In Mahmoud’s et al. original
description of the use of CSA in LCH (Mahmoud et al.,
1991) all 3 newly diagnosed, previously untreated patients
had resolution of organ dysfunction and regression of most
lesions. Complete response, however, was attained only by
adding steroids and/or vinblastine. Further single institution
experiences have been collected by members of the Histiocyte
Society (Arico, 1991; Mahmoud et al., 1993) in a retrospec-
tive survey of 18 patients with multisystem disease treated
with CSA with or without other relatively non-toxic agents
(i.e. prednisone and vinblastine) in Europe and the United
States; 12 children died (Mahmoud et al., 1993). Further
trials will clearly be required to establish the potential value
of CSA.

Few data are available regarding the role of bone marrow-
ablative therapy with bone marrow transplantation (BMT) in
recurrent multi-system disease (Morgan this issue). The first
successful allogeneic engraftments with subsequent cure of
the disease were published by Ringden in 1987 (Ringden et
al., 1987) and Stoll in 1990 (Stoll et al., 1990). Recently, the
Seattle group reported another 4 patients successfully treated
with stem cell infusion. All 6 patients were conditioned with
high dose chemotherapy and total body irradiation. Overall,
4 received an allogeneic and 2 an autologous graft. Only 2 of
these patients (a 1.5 year old girl 820 days after allogeneic
engraftment and a 45 year old patient 1620 days after auto-
logous stem cell infusion) are disease-free survivors. One
patient died 355 days after allogeneic BMT because of disease
recurrence and a 15 year old female died 14 days after
autologous infusion due to toxicity (Greinix er al., 1992).
Certainly this approach, especially the rationale for autologous
engraftment, needs to be reviewed (Morgan this issue).

To return to the analysis of LCH-1 data, the study has
revealed that a small group of patients with a high risk of a
poor outcome can be identified very early in their course,
after only 6 weeks of treatment. This group includes a subset
of patients suffering of a form of disease with an 80%
probability of early death, despite other chemotherapeutic
approaches. For these patients the Histiocyte Society has
established a Salvage Therapy Group to propose a study for



the use of experimental treatment approaches, rather than
continuing the apparently unsuccessful chemotherapeutic
regimens used to date.

This treatment is described in detail in the LCH-1-S proto-
col of the Histiocyte Society and comprises a choice of (a)
high dose immunosuppressive therapy (combination of CSA
and antithymocyte globulin (see Kannourakis and Abbas,
this volume), or (b) marrow-ablative therapy with allogeneic
bone marrow transplantation (Morgan this issue). The proto-
col, now open for enrollment, is considered a continuation of
the systematic study of LCH by the Histiocyte Society and its
members, and will be open for those patients who have been
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