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ABSTRACTS: SCIENTTFIC SESSION III
OUTCOME OF POOR RESPONDERS AT 6 WEEKS OF INDUCTION THERAPY: JLSG-02
PROTOCOL STUDY FOR MULTISYSTEM LANGERHANS CELL HISTIOCYTOSIS IN JAPAN
Kazuko Kudo, Akira Morimoto, Toshihiko Imamura, Yoko Shioda, Takashi Sato, Eiichi Ishii, Keizo Horibe, Naoko
Kinugawa, Yukiko Tsunematsu, Shinsaku Imashuku
The Japan LCH Study Group, Shizuoka Children’s Hospital

Introduction: Although pediatric patients with multisystem Langerhans cell histiocytosis (MS-LCH) have attained
a better prognosis recently, poor responders at 6 weeks of induction therapy remain to show high mortality rates
from 36% to 69%. We analyzed the outcome of poor responders treated by the JLSG-02 protocol. Patients and
Methods: Between January 2002 and June 2009, 141 pediatric patients with newly diagnosed MS-LCH received a
6 week-Induction A therapy consisting of cytosine arabinoside (AraC), vincristine (VCR), and prednisolone (PSL).
Median age at diagnosis for all patients was 17 months (range, 1 to 205 months). Poor responders at 6 weeks were
switched to another 6 week- salvage therapy called Induction B, which consists of doxorubicin, cyclophosphamide,
VCR, and PSL. Cyclosporine A was added for the patients with progressive disease (PD). Results: Of 141 patients,
21 (14.9%) were determined to be poor responders (14 as noresponse (NR) and 7 as PD). Median age of these
patients at diagnosis did not differ significantly from other patients (NR; 22 months, PD; 14 months); however, RO
involvement at diagnosis was significantly higher (poor responders vs. responders; 15/21 vs. 51/120, p=0.014, and
PD vs. NR; 7/7 vs. 8/14, p=0.040). Two PD patients died prior to receiving Induction B therapy. Of 19 patients
treated with Induction B therapy, 10/14 (71%) of NR patients and 2/ 5 (40%) of PD patients had a good response to
this salvage therapy. Of the 12 responders, seven (5 NR and 2 PD) developed subsequently reactivations. However,
all 12 patients except one are alive. Regarding RO involvement at diagnosis between the 12 responders and 9
poor-responders to Induction B therapy, it was significantly different (6/12 vs. 9/9, p=0.012). A total of 5 patients (4
poor responders to Induction B and 1 reactivation after Induction B) underwent allogeneic hematopoietic stem cell
transplantation (Allo-SCT). Of whom, 2 patients, who had PD to Induction A and PD/NR to Induction B, were alive
with no active disease, but 3 died of transplantrelated complications. Another patient without receiving transplant
died of disease progression. Thus, the outcome of these 21 non-responders to Induction A therapy was; 14 alive and
6 dead (2 early, 4 late death) with 70.6% of the 3-year overall survival rate, at a median follow-up of 3 years.
Conclusions: Induction B therapy is considered effective for poor responders to Induction A therapy; however,
further refinement of treatment is required. In future, early introduction of experimental trials, such as combination
chemotherapy with 2-chlorodeoxyadenosine and high dose AraC or Allo-SCT may be needed to rescue the PD
patients.
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ABSTRACTS: SCIENTIFIC SESSION I
COMPREHENSIVE ANALYSIS OF SERUM LEVELS OF CYTOKINES/CHEMOKINES AND

GROWTH FACTORS IN PEDIATRIC PATIENTS WITH LANGERHANS CELL HISTIOCYTOSIS
Akira Morimoto, Sachie Nakamura, Yoko Shioda, Toshihiko Imamura, Yukiko Oh, Shinsaku Imashuku, Mariko
Momoi

Jichi Medical University School of Medicine, National Center for Child Health and Development, Kyoto
Prefectural University of Medicine, Takasago Seibu Hospital, Japan; LCH Study Group, Japan

Introduction: Langerhans cell histiocytosis (LCH) is characterized by a proliferation of CD1a-positive LCH cells
intervening with activated T cells, macrophages, eosinophils and multinucleate giant cells, and associated with the
lesional ‘cytokine storm’. In the LCH lesions, it has been shown that proinflammatory cytokines, chemokines and
other proteins such as RANK-RANKL, OPG play a role. Clinical features of LCH are quite variable from single
system (SS) to multi- system (MS) diseases. To date, however, it remains unknown how these lesional ‘cytokine
storm’ is reflected on plasma/serum as a marker of disease activity in a whole body. In this study, we
comprehensively analyzed serum levels of cytokines/ chemokines and growth factor in pediatric patients with
various types of LCH. Materials and Methods: Collected serum samples at diagnosis of LCH were stored until
assay at -80C, which were from 7 cases of risk organ positive (RO+) MS disease, 16 cases of risk organ negative
(RO-) MS disease, 15 cases of SS disease and from 28 control children. Using Bio-Plex suspension array system
(BIO-RAD Laboratories), we measured 48 kinds of serum humoral factors, including IL-1a;, IL-1B, IL-1Ra, IL-2,
IL-2Ra, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-12p70, IL-12p40, IL-13, IL-15, IL-16, IL-17, IL-18,
G-CSF, M-CSF, GM-CSF, SCF, LIF, IFN-02, IFN-y, TNF-o, TNF-B, TRAIL, CXCL1, CXCL9, CXCL10,
CXCL12, CCL2, CCL3, CCL4, CCL5, CCL7, CCL11, CCL27, MIF, Basic FGF, HGF, B-NGF, PDGF-BB,
SCGF-B and VEGEF in each specimen. Results: In all LCH patients, serum levels of IFN-a2, TNF-f, IL-6, IL-15,
IL-17,1L-3, IL-1a and IL-13 were significantly high (p<0.05), compared to those in controls. In particular, MS LCH
patients showed significantly (p<0.05) high serum levels of IL-12p70, IFN-y, M-CSF, IL-10, VEGF, IL-7, HGF,
CCL2, CCL4, CCL7, CXCL1, CXCL9 CXCL10 and CXCL12, compared to controls. It was also noted that serum
levels of sIL-2R, IL-12p40, IL-18 and IL8 were significantly higher in RO+MS LCH than those in RO-MS LCH,
SS LCH and controls. Conclusions: In LCH patients, lesional inflammatory cytokines/chemokines and dendritic
cell/macrophage activating factors are reflected on serum as a marker of disease activity. Among the patients with
various types of LCH, patients with MS LCH, particularly with RO+MS disease showed high serum inflammatory
chemokines, indicating that the progression of the disease is correlated with an increase of serum factors. It is
thought that these chemokines play a major role in the LCH involvement in multiple organs. The inflammatory
cytokines/ chemokines may become the therapeutic targets of MS LCH.
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