Pediatr Allergy Immunol 1994: 5: 162-163
Printed in Denmark — all rights reserved

Copyright © Munksgaard 1994
PEDIATRIC ALLERGY
AND IMMUNOLOGY

ISSN 0905-6157

Detection of GM-CSF in the sera of children
with Langerhans’ cell histiocytosis

Emile JF, Tartour E, Brugieres L, Donadieu J, Le Deist F, Charnoz 1,
Fischer A, Fridman WH, Brousse N. Detection of GM-CSF in the sera of
children with Langerhans’ cell histiocytosis.

Pedriatr Allerg Immunol 1994: 5: 162-163. © Munksgaard 1994,

GM-CSF induces proliferation and activation of Langerhans’ cells in
vitro. The density of Langerhans’ cells in human tumours is correlated to
the in situ density of GM-CSF, and intradermal injection of GM-CSF
induces local accumulation of Langerhans’ cells. Therefore, we investi-
gated the presence of GM-CSF in the sera of children with Langerhans’
cell histiocytasis (LCH). We detected GM-CSF in the sera of all children
with disseminated and active LCH, but not in the sera of patients with
localized (i.e. bone) LCH. These results suggest that GM-CSF level is
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related to extent and the activity of LCH.

Langerhans’ cell histiocytosis (LCH) embraces
several previous eponyms, including histiocytosis X,
Letterer-Siwe  disease, Hand-Schiiller-Christian
disease, eosinophilic granuloma and Hashimoto-
Pritzker syndrome (1). When LCH is localized, it is
of good prognosis. When it is disseminated, it may
have a fatal ontcome. The bone is involved in ap-
proximately 80% of cases (2). LCH is characterized
by proliferation of Langerhans’ cells. Its etiology is
unknown. Granulocyte-macrophage colony-stimu-
lating factor (GM-CSF) generates Langerhans’ cells
from hematopoietic progenitors when associated to
TNF« (3). GM-CSF also activates Langerhans’ cells
in vitro (4). Intradermal administration of GM-CSF
induces local accumulation of human Langerhans’
cells (5). Therefore, we have investigated the pres-
ence of GM-CSF in the sera of children with LCH.

Results

Frozen sera of 15 children with LCH were analyzed.
Clinical characteristics are shown in Table 1. All
patients had a blood count, a complete skeletal ra-
diography and a chest radiography at the time of
diagnosis. Lung involvement of Patients 1 and 2 was
confirmed by alveolar lavage. Bone marrow invol-
vement of Patient 1 was confirmed by bone marrow
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trephine biopsy. Patient 4 was anemic (hemoglobin
= 7,7 g/l). Liver involvement of Patient 4 was con-
firmed by liver biopsy. Skin involvement of Patient
3 was confirmed by skin biopsy. The sera of the
children were collected before treatment, except for
four of them, and cryopreserved at —20°C. Concen-
trations in children’ sera were assayed by use of a
commercially available ELISA (Medgenix, Fleurus,
Belgium). The sensitivity of this GM-CSF ELISA is
10 pg/ml.

We detected GM-CSF in the sera of 3 children
(Table 1). These three patients had a disseminated
LCH. Patients 1 and 2 were not treated at the time of
serum collection. Patient 3 had detectable GM-CSE,
and was in disease progression on treatment (vin-
blastine, corticosteroid). Patient 4 had disseminated
LCH. At time of serum collection, he was on treat-
ment (vinblastine, corticosteroid), and had no more
sign of LCH involvement; he had no detectable
GM-CSE The 11 patients with only bone localiza-
tion of LCH had no detectable levels of GM-CSE

Discussion

We detected GM-CSF in the sera of 3 children with
disseminated and active Langerhans” cell histiocyto-
sis (LCH). The half-life of the recombinant human



Table 1. Initial clinical characteristics of children with Langerhans’ cell histio-
cytosis, and their serum levels of GM-CSF. Sera were collected at the time of
diagnosis except for patients 3, 4, 14 and 15. The values of GM-CSF ELISA
are mean of two measures. For patients 1, 2 and 3, values are higher than
the lower point of the standard curve (10 pg/ml}, but lower than the linear
part of this standard curve.

Patient Age at Initial Serum level
diagnosis localization of GM-CSF
{years) of LCH (pg/ml)
1 2 Bone, lung, bone marrow 20
2 3 months Bone, lung, skin 52
3¥ 3 months Skin, small bowel 25
4x* 3 Bone marrow, liver <10
5 2 Bone <10
6 16 Bone <10
1 2 Bone <10
8 2 Bone <10
9 " Bone <10
10 15 Bone <10
1 6 months Bone <10
12 2 Bone <10
13 45 Bone <10
14%*# 45 Bone <10
15¥** 7 Bone <10

*  Patient in disease progression on treatment at the time of serum collec-
tion.

** Patient with low performance status, anemia, liver and spleen enlarge-
ment at time of diagnosis. This patient was in good condition and had
normal blood count, and normal liver and spleen size at time of serum
sampling, receiving vinblastine and corticosteroid.

¥** The serum of these two patients was collected after treatment achieve-
ment (vinblastine, corticosteroid).

GM-CSF varies from 0.3 to 2 h, depending on the
state of glycosylation (6). Therefore, GM-CSF is
undetectable in normal human serum (7). We de-
tected no GM-CSF in the control sera of two chil-
dren with anaplastic large cell lymphoma, nor in the
sera of two children with neuroblastoma. The 11
children with localized LCH, and the child with
good response to the treatment, had no detectable
GM-CSF levels in their sera. Therefore the detection
of GM-CSF only in the sera of children with dis-
seminated LCH could be related to the extent and
the activity of the disease.

In human lung tumour, the density of Langerhans’
cells is closely correlated to the in siru presence of
GM-CSF (8). Intradermal administration of GM-
CSF to leprous patients induces local accumulation
of Langerhans’ cells (5). We have previously
demonstrated the in situ presence of GM-CSF in all
the LCH tissue samples that we tested (9). We pro-
pose that GM-CSF may be a growth factor of LCH.
Supporting this hypothesis, transgenic mice for GM-
CSF develop a diffuse tissue infiltration by mononu-
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clear cells and eosinophiis (10-11), which looks like
the human LCH.

Our detection of GM-CSF in the sera of children
with disseminated LCH confirms that this cytokine
is associated to LCH, and suggests that it is related
to the extent and the activity of the disease. Further
investigations are needed to determine the part of
GM-CSF in the pathogenesis of LCH, and the prog-
nostic value of serum GM-CSF level.
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