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2 EJ Z&1Z a), b), ¢), b),), b), ), b), a), b), ¢), L)DNEIZ
VCR 581, AE<10kg D & X1 0.05mgkg &35,

8-3-6. FLHERAH B |2 GR/PR FIOZIBEREH JH4HMESH C 1L
L HAHERAE C OBEEEIC OV Tk (o —R3hH)
LT OO~@DET & LT T Ao R a2 Bl 2,
DIEESEITIC B D & A EUYEREREE (18-2-5-1. RIS HIERAAHENE) 2R) BALNIEN
Ol S00/L Pl (G-CSF 54 T1#% R L BB L T\ 2 L)
@i/ 75,0004L AL G B LA I/ IMRERIfL AT > TV Vg2 &)
BHAHERFR C (35 37 D556 60 1)
a) b) a) b) a) b)

VBL VBL[] MTX A
PSL ‘
6-MP
Week 37 39 41
6mg/m2/day, FHF max. 6mg Dayl
40mg/m2/day, %3 3 #&0 Day1-5
b) AMTX  20mg/m2/day, 43 1 #8H Dayl
a),b)% 2 EFHRCRAL, F6Hl
[[JemP  30mgmiday, 31450, A Week37-60

VBL #5813, FE<10kg D & XX 02mgkg & 55,

84. FHIShA2EERG
Q7 VA - 7 LA AREE

Bk =gl - B BRI kN D
@EF R, ACEENGREREE, THE, EIVE. DFERIUIER, MR/ ZEE
(DI MM TNEEE. 7 7Y J—4 PT/APTT ORE



@&HER DI FEEN BRVESE, (REMN. (RERY

©ORE WA, ML AR, BOERIR. SRR, BREEIE. RPEE. S
Qa7 : Cushing $%4M8l. SIADH
@H{Es% CRACRIR, BEK. BOK. (B, KR, TR, BA-THEEE. BA.

THIEREMRT, A Lo AGHREER), RRE, BOvEnE, sk,
AR, BRERE

O  HRARSROMIML, S, thifn, @R, LB, sk i/AEsE,
ik

Ofifis : FPEEREE . U L EJAST/ALT DR, K77 I U InkE

Yy BT PEREY D

@Rt T IS—PEE SmhE EolLA7Fe—UE, &N 2 YR Y RIUE,
EPREBIIE, 1K bV o AffE/@Eh U v AESOERE R

QEHR CEEERE (EMEHESE) . Rl

Ve D ROEE, MHRREECHEMEAEE), HERERREOEISET R,
FOARLE

GHRERARS: : IRERRLIR, Rk

©R | M. REEWE. B, SR, AR

@Hh DU, FPIRPREE, EESRAAE, Ak

G PRET EBAR, YRR, 7 VTV BE BRE BRRE

Oz | BT R

8-5. (fFRRE

BT 2 E Ok RBREREHICLIFOWTIOBEBIT- TR bauy,
- 7a b a3 VERRICE NGB ARNE FWTIER
« BUS A - BT ABNZ B &3 ERARTEEASE A (1 U= 1RE
- TR & BB
c BRI 3 RT o~ M X DI
- FEEN « PORRFOTEFLIN COO NSAID 12 L B IR
c y a7 Y UERS ArEHIRENC L DI1RE

8-6. SCRERIE
PUFOXERENHERE SN A0, ot > Qe &7 m b a— bl & id L7suy,
(1) pIC
EMEHREOH DL, DIC ZEHHT DREMA T, 7 TIZD & ~ —ElECEERSRORE 15 b 58
B3 BIFORIPLDIC B BEMAS T TT I,
=y =S ]
ROAVING -
cTrFhurv I (ATID S5
« PUHEIRIE
- FREORREEE (FFP)
Q) BUTHHE
O FRD (FAa—VEENEFE LYY
© ST &Hl% 0.1g=0.1 §B)kg/day 52 38 3 [Fl% BLRORES 2,



@ MIE IgG {&ME (400 me/dl Kfik) DBAITT 7Y LARIORFTET 5,
@ FHIE LT, REAERDHAEDICEMN LS IRE, P48 L-0bic, £FEEHEA R L empirical
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Nationwide Survey of Single-System Single Site Langerhans
Cell Histiocytosis in Japan

Akira Morimoto, mp,"* Yasushi Ishida, mp,? Nobuhiro Suzuki, mp,® Shouichi Ohga, mo,*
Yoko Shioda, mp,® Yuri Okimoto, mp,® Kazuko Kudo, mp,” Eiichi Ishii, mp®
and HLH/LCH Committee of the Japanese Society of Pediatric Hematology

Background. Since neither a standard treatment nor a protocol
study for single-system single site (SS-s)-type Langerhans cell
histiocytosis (LCH) exists, we conducted a nationwide survey in
Japan to clarify the epidemiology and clinical outcome of this
subtype. Procedure. Questionnaires regarding the clinical course of
children with SS-s-type LCH diagnosed between 1995 and 2006
were sent to all members of the Japanese Society of Pediatric
Hematology. Results. One hundred forty-six children with histo-
logically proven SS-s LCH were evaluable. The most frequently
affected organ was bone (82%), followed by skin (12%). Few patients
(14%) had a CNS-RISK lesion defined by the Histiocyte Society.
Patients with a skin lesion were diagnosed at a significantly younger
age than patients with a bone lesion (median: 6 months vs. 5 years
11 months, P<0.001). The treatment regimen varied, but one-third
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chemotherapy; epidemiology; Langerhans’ cell histiocytosis; single system

of the patients in total and 71% of patients with a CNS-RISK lesion
received chemotherapy that did not include etoposide. All but one
patient attained remission. Ten patients (7%) showed reactivation.
Of these, all eight with an initial bone lesion only exhibited
reactivation in the bone(s). One patient with an initial skin lesion
exhibited reactivation in the thymus. None of the patients died from
disease progression or treatment complications. Coenclusions. Our
retrospective study, in which a relatively large proportion of the
patients received chemotherapy, reveals that patients with $5-s LCH
have a good prognosis. A prospective study should be conducted
to confirm this and to identify the most effective and least toxic
therapy for $S-s LCH. Pediatr Blood Cancer 2010;54:98-102.

© 2009 Wiley-Liss, Inc.

INTRODUCTION

Langerhans cell histiocytosis (LCH) is the most common
histiocytic disorder characterized by the uncontrolled clonal
proliferation of Langerhans cells. Its clinical manifestations and
course are highly variable, and range from a self-healing solitary
lesion to fatal multiorgan involvement [1]. LCH is classified into
three distinct forms: single-system single site ($S-s), single-system
multisites (SS-m), and multisystem (MS) type. An epidemiological
study in Japan [2] has reported that the SS-s, SS-m, and MS types of
L.CH are diagnosed at a ratio of almost 1:1:1.

Several clinical studies have been performed to improve the
outcome of LCH. These include international clinical trials run by
the Histiocyte Society [3,4] and a Japanese clinical study performed
by the Japan LCH Study Group (JLSG) [5]. These studies have
improved the outcome of SS-m and MS-type LCH. However, in
terms of SS-s-type LCH, a standard treatment or a protocol study for
itis lacking [6]. To date, only one study has examined a large number
of patients with single-system LCH, namely, the prospective
observational study denoted as DAL-HX 83/90 [7]. Because it
appears that the prognosis of patients with SS-s-type LCH is
generally good, it is less common that chemotherapy is applied to
them [6]. However, the patients with the craniofacial bone(s)
(orbital, temporal, mastoid, sphenoidal, zygomatical, ethomoidal
bones, the maxilla, paranasal sinuses, or anterior or middle cranial
fossa) with intracranial soft tissue extension (the so-called CNS-
RISK lesion(s)) had higher risk for the development of diabetes
insipidus (DI) [8], and the LCH-III protocol study conducted by the
Histiocyte Society suggests that chemotherapy should be offered to
these patients, even if there is only a single lesion [9].

To further clarify the epidemiology, clinical outcome of SS-s-
type LCH, we conducted a nationwide survey of LCH in Japan. We
found that the rates of reactivation and sequelae were remarkably
low in our cohort of SS-s LCH, in which arelatively large proportion
of the patients received chemotherapy.

© 2009 Wiley-Liss, Inc.
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MATERIALS AND METHODS
Data Collection

To compile the clinical data of new pediatric patients (age
younger than 18 years at the time of diagnosis) with SS-s-type LCH
who were diagnosed and treated between 1995 and 2006, the HLH/
LCH Committee of the Japanese Society of Pediatric Hematology
(JSPH) sent questionnaires to all the hospitals in Japan in which
pediatric hematologists (JSPH members) worked. The SS-s type of
LCH was defined as the infiltration of LCH cells in one site of one
affected organ, as confirmed by histology. The questionnaire asked
about the diagnostic procedure, the age at diagnosis, the sex, the site
of the lesion, the treatment, the occurrence of complications, and the
outcome. We received replies from 294 of 320 hospitals (92%).
Eventually, the details of 174 patients from 81 hospitals were
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complied. Of these, 28 patients were excluded from this study for
following reasons: 5 because they had multisystem-type disease,
7 because they had multifocal bone type disease, and 16 because the
diagnosis was not confirmed by biopsy and histology.

Statistical Analysis

The age of diagnosis of the patients was compared by using the
Mann—Whitney U-test. In patients with bone lesion, the therapeutic
modality and the factors affecting reactivation including gender, age
at diagnosis, the region affected at onset, and type of initial treatment
were analyzed by using the chi-square test. P-values less than
0.05 were considered significant.

RESULTS

One hundred forty-six patients with SS-s LCH from 71 hospitals
were evaluable. The median observation time was 3.3 years. The
diagnosis was based on the presence in the lesional cells of CDla
antigen and/or Birbeck granules (98 patients), langerin antigen
(1 patient), and S100 protein (31 patients), or the hematoxylin—
eosin staining findings (16 patients). There were 77 males and 69
females (Table I). The median age at diagnosis was 4.8 years,
ranging from 0.0 to 16.8 years. The most frequently affected organ
was bone (120 patients, 82%), followed by skin (18 patients, 12%).
The site of the bone lesion was a CNS-RISK in 21 patients, the skull
or facial bone other than a CNS-RISK lesion in 49, the vertebrain 8,
the extremities in 26, the pelvis in 5, and the thorax in 11. The age of
diagnosis of the patients with a CNS-RISK lesion was significantly
lower than that with other bone lesions (median age: 3 years
7 months vs. 6 years 3 months, P=0.021). Of the patients with a
skin lesion, 61% were less than 1 year old and were significantly
younger than those with a bone lesion (median age: 6 months vs.
5 years 11 months, P < 0.001). The patients with a bone lesion were
more frequently male (male/female ratio: 1.22), especially in those
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with a lesion on an extremity (ratio: 2.25). In contrast, neither gender
was more likely to have a skin lesion.

Of the patients with a bone lesion, 33% were treated with
chemotherapy, 35% were treated with curettage, and 23% received a
biopsy only. More than 70% in the patients with a CNS-RISK lesion
and nearly two-third of patients with vertebral bone lesion received
chemotherapy. The frequency of receiving chemotherapy in patients
with a CNS-RISK lesion was significantly high compared to in
patients with other bone lesions (15/21 vs. 24/99, P < 0.001).

Of the patients with a skin lesion, 28% were treated with
chemotherapy, while 56% were treated with biopsy only and
remaining patients received surgical treatment or corticosteroid
therapy (Table IT). Although the chemotherapy regimen used varied,
none of the patients received etoposide. All but 1 patient (99%)
attained remission, but 10 patients (7%) subsequently suffered a
reactivation. None of the patients died of disease progression or
treatment complications. At last follow-up, 144 of 146 (99%) did not
have active disease (Table II).

All eight patients with reactivated disease and an initial bone
lesion exhibited a skeletal reactivation only (two in the same site at
onset, one in another site, and five in multiple sites). Of the two
reactivated patients with an initial skin lesion, the reactivation
occurred in the skin in one and in the thymus in the other. The
median duration from diagnosis to reactivation was 4 months
(range, 0.1-2.5 years) (Table III). Any factors including gender, age
at diagnosis, the region affected at onset, and the type of initial
treatment were not associated with reactivation of LCH involving a
single bone in this analysis (Table IV).

Six patients (4%) had late sequelae. Four with an initial
bone lesion had orthopedic sequelae. Two patients suffered
developmental impairments: one patient with a thymus lesion had
a developmental impairment due to hypoxia arising from airway
obstruction, while the other patient, who had a lesion on the
intracranial mass, had a developmental impairment because of
damage during surgery. None of the patients had DI. There was no
correlation between reactivation and the sequelae (Table III).

TABLE 1. Characteristics of Patients With SS-s LCH

Site involved n (%) Gender (M/F) Age at diagnosis (median)
Bone 120 (82) 66/54 S5m to 16y 9m (Sy 11m)
CNS-RISK lesion® 21 (14) 1477 6m to 14y0m (3y7m)*
Non CNS-RISK lesion® 49 (34) 26/23 10m to 16y0m (7y4m)
Extremities 26 (18) 18/8 S5m to 15y3m (4ySm)
Thorax/shoulder 11 (8) 1/10 1y7m to 9y8m (5yOm)
Vertebra 8(5) 5/3 Ilm to 16y9m (11y2m)
Pelvis 503) 2/3 2y6m to 13y2m (7yOm)
Skin 18 (12) 9/9 Om to 14ylm (6m)*
Soft tissue 2 (1) 1/1 3m and 4y3m

Oral mucosa 2(1) 1/1 1m and 6y7m
Thymus 2(1) 072 5m and 3y0Om
Lymph node 1(D) 0/1 1ly6m

Intra cranial mass 1(1) 0/1 Im

Total 146 (100) 77169 Om to 16y9m (4y10m)

m, months; y, years. “Combined lesions in the orbital, temporal, mastoid, sphenoidal, zygomatical,
ethomoidal bones, the maxilla, paranasal sinuses, or anterior or middle cranial fossa, with intracranial soft
tissue extension; "Skull or facial bone lesion other than CNS-RISK lesion; *Significantly young compared to
patients with other bone lesion (P = 0.021); *Significantly young compared to patients with the bone lesion

(P <0.001).
Pediatr Blood Cancer DOI 10.1002/pbc
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TABLE III. Characteristics of the Patients Who Suffered a Reactivation or Sequelae
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Reactivation
Age at
Initial site Gender  diagnosis Initial treatment Site Interval® Sequelae
Bone
CNS-RISK lesion” M Iy3m Chemotherapy Multiple bone 1yOm None
Non-CNS-RISK lesion® M 6ylm Curettage Multiple bone 3m None
Non CNS-RISK lesion® F 12y10m Curettage Single same bone 1yOm None
Non-CNS-RISK lesion® F 12y7m Systemic steroid Single same bone Im None
Upper limb M 4yTm None Multiple bone 3m None
Lower limb M 2y5m None Multiple bone 2m None
Thorax F Tylm Curettage Multiple bone 3m None
Shoulder F TySm Chemotherapy Single other bone 2ybm None
Skin M S5m None Thymus Sm None
F 6m Chemotherapy Skin 9m None
Bone
Non-CNS-RISK lesion® M 12y5m Curettage None Bone defect
Non-CNS-RISK lesion® F 8ySm Curettage None Bone defect
Lower limb M 2yOm Chemotherapy None Bone fracture
Vertebra M 16y9m Chemotherapy None Flat bone
Thymus F Sm Chemotherapy None DD
Cranial mass F Im Resection None DD

DD, developmental disorder; m, months; y, years. “Interval from diagnosis; "Combined lesions in the orbital, temporal, mastoid, sphenoidal,
zygomatical, ethomoidal bones, the maxilla, paranasal sinuses, or anterior or middle cranial fossa, with intracranial soft tissue extension; *Skull or

facial bone lesion other than CNS-RISK lesion.

consequences, and DI and/or anterior pituitary dysfunction. A
retrospective study from Argentina had similar results as the DAL-
HX study: of 161 patients with single-system unifocal LCH,
reactivation occurred in 17.4%, and sequelae, mainly orthopedic
problems, developed in 19.1% (the mean follow-up time was
4.8 years) [13]. However, this study did not include information on
the type of treatment which these patients received [13].

No factor associated with reactivation of LCH involving a single
bone was found in this analysis. We speculate that the low rate of
patients with a CNS-RISK lesion, who have intrinsically high risk of
DI, and the high rate of applying chemotherapy to these patients in
our cohort could be responsible for this as well as the low rates of

TABLE IV. Factors Affecting Reactivation in Patients With a
Bone Lesion

Variables Reactivation P-value
Gender

Male 4/66

Female 4/54 0.769
Age at diagnosis®

<6 years old 3/59

>6 years old 5/59 0.464
Region

CNS-RISK lesion” 121

Other than CNS-RSK lesion 7199 0.700
Treatment

Chemotherapy 2/39

Other than chemotherapy 6/81 0.639

“Data of age at diagnosis were missing in two patients; "Combined
lesions in the orbital, temporal, mastoid, sphenoidal, zygomatical,
ethomoidal bones, the maxilla, paranasal sinuses, or anterior, or middle
cranial fossa, with intracranial soft tissue extension.
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reactivation and sequelae in our cohort. Most reactivations occurred
within | year from diagnosis in our study, which suggests that
the observation time (median 3.3 years) is sufficient for determining
the reactivation rate of our cohort. However, the observation time in
our study is too short to draw conclusions with regard to the sequelae
rate, because while DI usually developed within 3 years after
diagnosis, the rates of neurological consequences increased
rapidly 10 years after diagnosis, and the incidence of orthopedic
abnormalities and growth retardation accrued with each
passing year after diagnosis [14].

In conclusion, we conducted a retrospective study of patients
with SS-s LCH in Japan and found that a relatively large proportion
received chemotherapy and that the prognosis was generally good.
A prospective study should be conducted to confirm these results
and to identify the most effective and least toxic therapy for SS-s
LCH.
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