BFT 2T 30 %[licEL, /NELCH BF LV EEETH 18], FE41Z, 720 DA LCH BF ICEM
BB DBEE R 8 5 [5], 0 & 5 7261 Tl LCH AMESEBETREIC 2> TV B FIREE L ZE X b s, E big,
RABEIL. AT 5 LICE D AEEREEND 2 L 28D 20, +O R RRER T ARVBEINE N, £,
INETIE, PRI - B (Y R 2R KRB0 AFOAEMTRIITETH LM, AOTERE
FIEA S DIZEN TV,

2.2. WHRABT R DR BETRER & TR AR
2.2.1. ¥ESLOIEFR AR

A LCH Bk T 2 E R bFFEOREIIITEA LR, 48D 10 Flr s 20 HlOIEERBED
HEOHRTHD (F1),

Saven Hi., 12 O LCH B# 2 cladribine (2CAA)DHEHFIIEEDORIEEZHE L TW\WB[8], 9 Blicis
BOSDEGIL, 6 FINEMEZHERL TV D (BIEHM O IIE 3.6 4F), Grade 3—-4 DIFHFEREAD % 7 Hiliz
BTz, WHDar— b T, MOLFEEIENEN TH - 7241 & FHREF DIBERGRBEETH - 72 mild
HEEEND, Z0OZ Lid, A LCH 1ot LT 2CdA OFEZMENRE W 2R LTS, 2CdA 1. R L
72/hNE LCH, $ICEEENEE 25 Flloe LTI CE 2AITH B [14], T2, AICBOTH FHEAR
REZEED LCH ISR A2AZMENRE SN TWA[12], LacL, AEHNL, BMEAEWZ &, FLVWMKES
MEETDHZENHB[15], “REMIERIEE 2 EELT 5 ARt n H 5 (8] 72 E0 b —BHRIRIZIT 2 B 720,

McClain i, 7 #lopk A LCH B3 |Z. Histiocyte Society @ LCH-A1 AfZED L 2 A o TIR#E LT- Bk
PEHELTHA, 2ovyAupi, BHARLCH 7 b a— 2 k30w o T¢VBL & PSL 225725 T
5, 3BTRS LTzas, 6 BilS Grade 3—4 OREMHFEEEL &L, BREFEZETE DX 2 H0H
Thotz, A LCH BE1L, VBLIZXAKRMMREEELHICELLTWVWEEbR 3,

Derenzini 5i%, MACOP-B L' YA DEMEEZHRE L TWBHI10], ZoL A%, Ak, BEEDE
WIERTF ) oRBICR LAV O A, BABREFEERETH D, 7T FIEBINIRERSNE LI, 4 BINE
fREMERE L T2 (BB O R IE 6.5 ), RN {bFEETH S, Grade 3—4 OFFERE 278D 72
DX 2 FIDHTH -T2, FOEAEL LTIE, HODar— NOEBREN-T- (FRE 275%) T &NEX
bd, DX @A bR, EERIEEARCTFRARRTFOH DB HNERELEZLND
[16],

Cantu 51, Ara-C EEOH M2 HE LTV 5[11], First line & LT 12 4. Second line & LT 5 i,
Third line & LT 7 Bl Z 765 L7z, 1 FLL EEMEZHERF L7- 01X 19/24 5] (79%) . Grade 3—4 OFEHEL)N
HEUT-DI% 524 6] (21%) TodH -7z, —F. VBL/PSL i&#EEE (19 #1) TlE. THFHN 16%. T5%. 2CdA
JREERE (22 41) TIEX., FNEFN 41%. 37%THY . Ara-CHEENEEICE> TV,

2.2.2. EINDOIERAE

AF TiE, VBL/PSL/MTX/6-MP % F\ 7= Special CHIED /A 11 v MIFZEORE RN HE S TWA[17],
14 FDREA LCH D 5 5, 10 BHZIEE GG B V. b BINEME 2 /R L Oz (BIESIR o RE 2.8 4E),
H—g2R 2 RBRAR O2F (4 6) \[IRERKGPELIL., ZiREE O 10 FlF 6 FICIREKIGAE b,
Grade 3-4 DFEELRD 54 (36%) IO LN, BRI REICBW TR, REMIGEZ, 2CdA %
12 MACOP-B L R TH o 72, SOV TIEZEND L 0 oR0L B A REMEN H 5(F 1), Ara-C &
E L1, Ara-C EEDRABIO KRN R SN TWRWEZD[11], ETE 20,

2.3. ARBROMEM
PEDOL > BEENS, ZREROR AN LCH IZX T 222 THENRIGEREZRRTA-D0OKEERS
MR L FEVREF AR MLETH B,

2.4. ARBRDOFR ERHL

RN BEIIAFEEZIET Z L A E W=, First line DO E U TIIASRIGENAIRER L U A VN E
N5, MNDPLHEINTWAHREEL A T, WIS EROIEARENH D ABRIRERLELEZEZ BN
B, Special C VP A TIIRAERFLTHVEFFEFEKIZI 4B T L O VBL DA TH D HSRIGEPFEETH
%, T OHOFEANL, /NE LCH 2% L First line 183 & L THW LI TV -3EHAITH 5[18],
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Lg% LTI, Special C L' AV DIEEKIGEN ST 5 L I1GERIL RS NE TH 2 ATEEMER 5 5 23,
TR Ty MFED aR— MTBWT, 60 LU ED 3 FIDEEN, RISRBCHEMRO 7= DFRE D E\ O A
WHIDEZ ONZOBLRBYIEF L TWATZD, FHCEERSLETH D, Cantu HAAVVZ Ara-C 1X, /NE
LCH I2%F LT VCR/PSL ¢ #AEbE, BWAEDERRIN TV 3[6,19], Cantu 60)%*5}15:T X, fLDIRE
D TH o IEFNIT L THAEIEIRINTWD Z EMD, Special C V¥ A2 NIEERNKIGRE LA
Mol LT, BEREREEZ LD, Cantu Hik, VCR IZ XL A KHMREESE, PSL |Z X5 &Mk
REDHEEELEZMEE LEEZIXT LT Ara-C B THW WA, LarL, PSLIX Special CizBWTHIZ
5 HHAWLNTWARINIZEET S EEXONIFEER I h-o72Z &, PSL i% LCH OEARFEHK|T
HDHZ L, PSLIZEFBRED Ara-C IC L DEEBELOTFIHRENIFTEXDH L 2EEBETDHE, PSL &
Ara-CIZHFHTAZ LidmM e Ex o5, iz, /NNELCH OBET 2 s a—/L Tk, {RIERMAE 6 HE
DA T, IBERCHELTMET D 2 EN—RETHH72H, A LCH IZBW T, 6 B ROIEERE

% 5Ff LT Second line /EE~BAITTHZ L RR L E2 D,

ARl BF, PR, F720d, EmERERS LML, RBRBENGRNT LI L L Lz, ZhbiEERITY 27
et rEn, FNOHICEBERDHHEE. /NELCH TiiEMTRIIFR EEDNS[1], 2 biEsIcRE

ZROBLHEALCHIZEN TH 500, BIEICHETT LEFENIC A2 o e Fl#HE ST 5[20], AICBWTY

FHARERTH D EHEE SN Special C LY HIGEREDORWVIEENPLELEZZ LNDD, BRRIEEITZD
Mo TR, o, B ARIC LI VIEFREOEEFRPRESHEL R Z L bfEEI LD, Special C
DA 1y MFFE T, JRERNC BIMERED & Bl 2RO BH008 1 Hldb o723, ZOFNIIEEBAE BRI
HfmZ X V3 Lz, fEk, /MR LCH I8\ T, MiidY R ZRERICE EN TV e, ML LI2AmTEAR
BRERF TRV A& snz21, ATIIMREZRBOLZERENLbdH Y, MREBEDORT
IERBRIBEP ORI Lz & & LT,

INHOZ D ADSIHEZE LCH (FF, B, 7213, BmiHEEL23R0 562 <) oeflicx LT,
24 vy MFZE & ARED Special C LY A % First line 75 & L CHV, 155EBHLE 6 ﬁ@ﬁ#lﬁ’fﬁfx}%p?
fliL, VBRGS0 OFICx L TiE, Special C ke L, & 36 BREEEZT 5, RKISARBRANIX L TiE
Ara-C/PSL |2 L 5 Salvage L' ¥ A VIZHIT L 32 BMTAREZIT O TRRER 2 BR LT,

2.5. BRARRBROE
2.5.1. BRRRBRT V1

% sk L FEIZ S 11 AR
2.5.2. = RRA b

T A4<Y—=x= FFRA b

RBB DA X NEFHIR - R

THF Y= RARA B

- HEERREER

- SAFER - R

+ Special C ® BHIKEHE

- Special C D& T B TOHE

- Salvage LY AL D 1 7 — N EOKISFHE
- Salvage L' ¥ A v DK T B TOIRE:

- LCHRBER A 27 O%4% (% 3)

« RA[ERPRZE DIIE R

- A-LCH-13 ERIRRBRI RIME G 2 & 0 7o 28 815

&kﬁéﬁ%NVFEﬁ%@'i
« A-LCH-13 FEFRABRXI R IMER % & O 7= B EHIF
l
{

B 2 24FHM - R
bTéKﬁT@H’ﬂ%ﬁ%@%Eﬁ - R

- A-LCH-13 ERIRFBRI RIMES 23 0 7o 2B EFHTE
BT 5 LCH OFRFELFHR, PARFRREME 2 K 5

+ A-LCH-13 EgPRERERSIRIMER % & 0 7o 2B
TR O figAT
2.5.3. IREHEHE

-
—
-
—
-
[
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AFHBRIT., RADLIHRERL T Py ZHMEREGE (LCH) 1Z%f L. Special C LA v, BELO.
FOSARBENZXTT 5 Salvage LV A U@L, AOMWEE ZEMERIET 22 L2 B E Lz, ZhEikitF
% 1 FEERRRER T 5,

RERIBERBROTXTORER] (ZIRBGIEF]) (2% L, Special C #1795, =D, BEARIGHE (6 - &)
WCHS & KISHNCRE L TIE Special C Z#ki L. IS EAIIZxT LTIk Salvage LU X V%179,

<V o>
20 UL L OIEEEREDH B LCH (FEsXZH)
v
A-LCH-13 — k%% * B PRI BRoe SR AME 1
o2 _— BREITHEEROER
(ZIREFLOBEIR A
v FERBIC SN TIZBERED V)
A-LCH-13 %k (HRbRRBR) B6% BB AN
(ZIRER, RIGH72 L A-LCH-13 R I EE AT T LTSGR
TRBEREE T T2 T) Tk (FRAREEBR) BER3FIRE
v
Special C L' A
v NR/PD
6 HE[H#% ~
PSEE
L P — Salvage+ A
v GR/PR NR/PD
1 7 — L8 TN e
Special C kit 7@%}%@1& — | AERTAIE T 1k !
30 A v GRPR
Salvege L 20 * kit
77—

GR : &%), PR : #5%E%. NR: &7z L., PD : #17

2.5.4. BRBREERINEYE
20 LA EDIEEMERZE D B 5 T 7 v~ MR ERE (LCH) 2 A-LCH-13 O— kB &HRIH L35,

ZDH L, ZIRAM (FF, ME X OEDIRBRENEGMEEZRL) 2RBRIGERFONZR L5, LCH OZH
X SRER MR R BT 5,

— R BRGG D R LY

PIFOEHDOTARTEHZTH D% A-LCH-13 JEFI B &S L35,

(1) ME#EFRIC LCH &2 ahTn5, BEIIEHRDO HE RAFTROLTHHRINLN, FREHES
ﬁTLm{&%%<é@mﬁmHE%é%%k B R S S B Yuth, © CD1a BB E=I1ZT v 47 v
Btt. £ 7213E 7B C Birbeck TBRIFGMEIC L VEERZI) SN2 o2 b DIXFERRERK LT 5,

Q) FFEMERE N H VD & EIREIHIET L7-5,

(2) —WRBERRFEER DS 20 mELL b,

(3) A-LCH-13 BEIZ DWW T, HRE~O+LR2FHAE XTI 2RAENBELN TN D,

HERTERBR R DRI E U

PLTFOWTNNI S TITE D b DOITRBRIBEN SN 95,

(1) B Emp s,
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(2) MDOFEED RSN TE AFEMT>3 cm OFFEKR, T7213 MOFER PRI T 2BREEE (BEH<5.5 g/dL
or 7/ 72 <25g/dLor v-GTP or AST or ALT > fis% EH LR 3 ). F7-1%. M0 LCH
R 28D 5,

(3) MOFANBERNCTEBFRT>2 cm OEEREZFRD 5,

@) ~EZ v r<10g/dL, F72ik. AmERE<4,000/p L, F720%, mMEER<10 B/uL © 2 2L &3
5,

5) RBRBBEICEKEA ST -B - DMEEEE(TREE® 2T AEMNCTH D, BELBD N D BN LCH
WCERTHH DT, LCH DIREEITY Z L IC X ViET Al @ & FRIS W 256 13RIV T
AT D EE L 13AR S0,

FEIZIE, ERIEER L VAT 14 BLUNOKREMEZ AV5,

- MERE Y LE AR > 2.0 mg/dL

- MEZ V7 F=fE > 2.0 mg/dL
CDERICTRERETIEERAEZHRD 5,

« Performance Status (£ 2) 2 40%LLFTH 5,

(6) LCH zxt L TBEICIREZ T TV D (T2 LARIILER KA T v 1 NIREIIMRIEEIZEZY Lk
VY,

(7) AR D B D :

(8) 1BFEMATIC KB < /-9 8HENHIM (CTCAE ver4.0 ; grade3 LI L) Zf£5,

9) = bo—/ VIR#EE, BIE (EEINEORR., HIV BUREMEE 2 &) . HERAE. HIBHEEE., DAR2,
F2lX, EMEEEXET D,

(10) 3 A LNIZ LA EDCRIEEH T 5,

(1) BERED L VIIBHAEEZET 5,

(12) ERF, FIXEIROFTREER & 5,

(13) #FHHF DL,

(14) EEMEEENA (BETEZIEIEEROEENA) 2HT 5,

(15) FHIFHEBZWTIHRIEZ R ETE 20,

(16) A-LCH-13 RERIEEIZ DWW T, HEBREARN ETZIIRFEE N ORIENFZ LR,

(17) = OIS EMAREY & Hlr L,

2.5.5. REBRO T EREH & ABRHH

REBRIpETERSS : 304

R BRI R . B8 M
B R : 2014 F 1 H 1 H ~ 2018 4 12 H 31 H (5 4R
B BREAR © 2021 £E 12 A 31 HET CREWRKRTH 3 4)

2.6. RBRBIE-> TFRENDHR L RRIR
< FRINDFILE>

BRI S TALBIREEZIT A Z LIk D, BORERIGERE TS BREOR T2 H#4 L CEHESh
FEREBRTHY, ZNPBRIESNTZHE/IE. TOBREEZWHLREIZIT DI ENRHEALFIREERH D,
<FREINDAFIZE>

EERRERICBINT A2 L2 L » T, BEESNAE U A TREMIIEE TE R, FHERBD IS S BRYE,
FFBEZE. VBLIC L A RRmiRiEE, PSLIC L A3EMEER P OFEEENEZ b D,
2.7. ARBROER

KRBREITH Z LIk o T, RIBEL YA VURERIIBITAMADIFRBIEDLZRFER LCH T3 L,
BHIRIGR, FRER, B4RV NEFRLEBICENTE, U0 oZEMOBmWEEETH D Z EBHERIh
BRI IR L V BHEOBEWVEESCL Y B RAES I CX DIBRIEE N T AT DERIGE L 85,

2.8. FHE S TV B RHRR
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. BEIER

1. Allen CE, McClain KL. Langerhans cell histiocytosis: a review of past, current and future therapies.
Drugs Today (Barc). 2007; 43: 627-43.

2. Stockschlaeder M, Sucker C. Adult Langerhans cell histiocytosis. Eur J Haematol 2006; 76: 363-8.

3. Stalemark H, Laurencikas E, Karis J, Gavhed D, Fadeel B, Henter J1. Incidence of Langerhans cell
histiocytosis in children: a population-based study. Pediatr Blood Cancer. 2008; 51: 76-81.

4. Tazi A. Adult pulmonary Langerhans' cell histiocytosis. Eur Respir J. 2006; 27: 1272-85.

5. Arico M, Girschikofsky M, Généreau T, Klersy C, McClain K, Grois N, et al. Langerhans cell
histiocytosis in adults. Report from the International Registry of the Histiocyte Society. Eur J
Cancer 2003; 39: 2341-8.

6. Morimoto A, Ikushima S, Kinugawa N, Ishii E, Kohdera U, Sako M, et al. Improved outcome in the
treatment of pediatric multifocal Langerhans cell histiocytosis: Results from the Japan Langerhans
Cell Histiocytosis Study Group-96 protocol study. Cancer. 2006; 107: 613-9.

7. Gadner H, Grois N, Potschger U, Minkov M, Arico M, Braier J, et al. Improved outcome in
multisystem Langerhans cell histiocytosis is associated with therapy intensification. Blood. 2008;
111: 2556-62.

8. Saven A, Burian C. Cladribine activity in adult langerhans-cell histiocytosis. Blood. 93: 4125-4130,
1999.

9. McClain K, Allen C, Ebrahim S. Review of histiocytosis treatment and neurotoxicity in adult
patients. Pediatr Blood Cancer. 53: 685, 2009.

10. Derenzini E, Fina MP, Stefoni V, Pellegrini C, Venturini F, Broccoli A, et al. MACOP-B regimen in
the treatment of adult Langerhans cell histiocytosis: experience on seven patients. Ann Oncol. 2010;
21 1173-1178.

11. Cantu MA, Lupo PJ, Bilgi M, Hicks MJ, Allen CE, McClain KL. Optimal therapy for adults with
Langerhans cell histiocytosis bone lesions. PLoS One. 2012;7(8):e43257.

12. Imashuku S, Kudo N, Kaneda S, et al. Treatment of patients with hypothalamic-pituitary lesions as
adult-onset Langerhans cell histiocytosis. Int J Hematol 2011; 94: 556-560.

13. Haupt R, Nanduri V, Calevo MG, Bernstrand C, Braier JL, Broadbent V, et al. Permanent
consequences in Langerhans cell histiocytosis patients: a pilot study from the Histiocyte
Society-Late Effects Study Group. Pediatr Blood Cancer. 2004; 42: 438-44.

14. Imamura T, Sato T, Shiota Y, Kanegane H, Kudo K, Nakagawa S, et al. Outcome of pediatric
patients with Langerhans cell histiocytosis treated with 2 chlorodeoxyadenosine: a nationwide
survey in Japan. Int J Hematol. 2010; 91: 646-51.

15. Yamada K, Yasui M, Sawada A, Inoue M, Nakayama M, Kawa K. Severe persistent bone marrow
failure following therapy with 2-chlorodeoxyadenosine for relapsing juvenile xanthogranuloma of
the brain. Pediatr Blood Cancer. 2012; 58: 300-2.

16. Gadner H. Treatment of adult-onset Langerhans cell histiocytosis--is it different from the pediatric
approach? Ann Oncol. 2010; 21: 1141-2.

17. Morimoto A, Shimazaki C, Takahashi S, Yoshikawa K, Nishimura R, Wakita H, Kobayashi Y,
Kanegane H, Tojo A, Imamura T, Imashuku S; Japan LCH Study Group. Therapeutic outcome of
multifocal Langerhans cell histiocytosis in adults treated with the Special C regimen formulated by
the Japan LLCH Study Group. Int J Hematol. 2013; 97: 103-108.

18. Gadner H, Ladisch S: The treatment of Langerhans cell histiocytosis. In: Weitzman S and Egeler

RM editors, Histiocytic Disorders of Children and Adults. Cambridge: Cambridge University Press.;

2005. p229-253.

VY]

._.42_.



19.

20.

21.

Morimoto A, Shioda Y, Imamura T, Kudo K, Sato T, Shiohara M, Yasui M, Koga Y, Kobayashi R,
Ishii E, Fujimoto J, Horibe K, Bessho F, Tsunematsu Y, Imashuku S. Intensified and prolonged
therapy improved the outcome in multi-system Langerhans cell histiocytosis. 28th Annual Meeting
of The Histiocyte Society, London, UK, Oct 10-12, 2012. (Abstract)

Yuasa M, Fujiwara S, Oh I, Yamaguchi T, Fukushima N, Morimoto A, Ozawa K. Rapidly
progressing fatal adult multi-organ langerhans cell histiocytosis complicated with Fatty liver
disease. J Clin Exp Hematop. 2012; 52: 121-126.

Ronceray L, Pétschger U, Janka G, Gadner H, Minkov M; German Society for Pediatric Hematology
and Oncology, Langerhans Cell Histiocytosis Study Group. Pulmonary involvement in
pediatric-onset multisystem Langerhans cell histiocytosis: effect on course and outcome. J Pediatr.
2012; 161: 129-33.e1-3.

_43_



# 1. A LCH T ¥ D Iafm s

Disease type | Age at Tx. . Tx Adverse effects Eventual Median
Regimen Ref.
(no. of Pts.) | yrs (range) Response (>Grade 3) response follow-up
SS (3) 44 2CdA 0.1 mg/kg, day 1-7, every 4 weeks SS:2/3 ) SS:1/3 Saven
MS (9) (19-72) | Total duration: 2-6 months Ms: 779 | eutropenia 7712 (58%) MS: 5/9 36y et dl.
Induction:
VBL 6 mg/m?, day 1, 8, 15, 22, 29, 36
PSL 1 mg/kg, day 1-28
MS (7) NA g};‘fgﬁ;ﬁz day 1 MS: 3/7 | Neuropathy 5/7 (71%) MS: 3/7 05y M:f;?m
PSL 1 mg/kg, day 1-5
6-MP 30 mg/m’, day 1-21
Total duration: 6 or 12 months.
CY 350 mg/m?, day 1, 15, 29, 43, 57, 71
ADR 50 mg/m?, day 1, 15, 29, 43, 57, 71
MTX 400 mg/m?, day 8, 36, 64 . , .
1\8/185 (é)) . 82_7 6y |VOR14 mg/m?, day 8, 22, 36, 50, 64 1\8/1% ‘;/g Neutropenia 2/7 (29%) 15483 31/;’3 6.5y De:z;m‘
Bleo 10 mg/m?, day 22, 50, 78 '
PSL 40 mg/m’, day 1-84
Total duration: 3 months
ND ) . 0 Cantu
24) ND Ara-C 100mg/m-, day1-5, every 4 weeks 19/24 | Hematologic 5/24 (21%) 19/24 ND ot dl
2
;/;SLL ;ESLI; ’ d(;yll_ s Neutropenia 3/14 (21%)
SS (4) 43 MTX 2 mg/day, day 15 SS: 4/4 | Bleeding 1/14 (7%) SS:2/4 28y Morimoto
MS (10) (20-70) ’ MS: 6/10 | Infection 1/14 (7%) MS: 3/10 ' et al.

6-MP 1.5 mg/kg/day, day 1-28
Total duration: 9 months

Hepatic dysfunction 1/14 (7%)

_..44,._

Tx, treatment; SS, single system; MS, multisystem; 2CdA, cladribine; VBL, vinblastine; PSL, prednisolone; 6-MP, 6-mercaptopurine; CY,
cyclophosphamide; ADR, adriamycin; MTX, methotrexate; VCR, vincristine; Bleo, bleomycin; Ara-C, cytarabine.



# 2. Performance Status Score

Score

TR

0

SR LRI U ARSI 2 < AT 2 B, 2 M2 IEBITE 5,

PHRRGITE LV EBNIHIIR S D25, BMTRIRE T, BRSO TOMEBEIIMT )

ZERT

]_ % 50
7l . BRWFE, FHEE
9 FBTRRECH A DHDEY D= LI _CAREZIMEEIZ TE 2RV,
HHD 50%LL EiZy RATE T,
3 RONTZBHDHDEIY DI & LINTE0Y,
HH®D 0% EE~y RO+ TmId,
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4 A4 OEDEY O L34 TER,
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# 3. LCH DEERFSHA =T

RS

(EUS

N
A
S

B

B

HY

2L

AR 7ol 3T
JE PRl e

HY

2L

Bef&

Bt (i)

=25%

5~25 %

<5%

HATHEARR
(Fapctepie
ZEle)

Mg DREE

=5em

2~bem

<2cm

UINEQ

JEEE DR

=2cm

<2cm

>38.5°C

HY

L

BRI X AR, E2IE

CT 4

S Y

FEMRAED Y

ERPTR

NTMAREE, E7203, JIEREREE<50 %

MR AE TS D, E70d, IhBERERE 50~80 %

RERER L, F7 ./ —FBh L, BEERATE

T

[EWN

B FICET S

Sem~Jf E

<3cm

AST/ALT

=B FRD 10 f%

IER FRRD 3~10 %

<IE® _HRD 3 £

v -GTP

Z1EH RO 10 %

1EH _EROD 3~10 £

<IEH _EFRD 3 %

TINT I

i 1ERLUPNARTE

FHFENLMAE2 H3<3.0 g/dl

=3.0 g/dl

R

JBEFIZETS

2em~ff

<Z2cm

Pl

/MR

W 1 BRI 3 B -

B 1EENZ 1~2 Egi

<10 H7Z0%Em 7 L

=107

FRILER

w2 1N 3 [EIP i

W 1AM 1~2 B,

~EZ 1 <10 g/dl 7205 s L

~NEZEEL 210 g/dl

CIN|W|[H|OIN| W RO |INIO|FR|WOoO|RI|INIOIR|INMIOIR|IdM|OIdv|u|o|R|Nd[O|R|Ol—R|OlR|MIOIR|MIOIN|O]| -
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JLSG-96/02 Bkt — FDOEH 7 + v —7 v 7 (2014/3)
% 37 E H AR L CHWIZES FH R

HEG-a0

2014538160
BALCHIRS EmZF

thesrfspleen i+ 23 {39.0%)

ILSG-96 ILSG-96
Single System Multi System
n=32 n=59 {death3) 3??5?936}
18 > 14 / 26 (54%) 37 > 34 /49 (69%) GR/PR NR/PD
H 1{100%) 0 {0%)
e SRl aela v + Total
P CR at anytime 31 1 32 {100%)
DI SEEPMVRESET 3/26(12% 12 /49 (24% Y
FpIS a2 inia React.after (R 8 0 8 (25%)
CR at final 31 1 32 {100%)
Death 0 [ o {0%)
Sequelae 8 0 8 {25%)
CR: complete resolution of active LCH lesions
HE3G-896 HE5G-58
ALLCH After LCH diagnosis
g Non Reactivated  Reactivated Pt :zt;;
PR T GR/PR
es insipidus ] ] 1 1{3%5 45 {76%}
CNS degeneration o 2 :
GR/PR NR/PD
1;3((7995) 3(21%)
v + H Total
CR at anytime 43 11 ] 54 {529%)
React. after CR 23{51%) O ke] 23 (39%)
CR at final 42 11 0 53{30%)
aB / 2564 sl /st Death 1 0 2 3 (5%)
16% 2% Sequelae 15 6 1 22(37%)

CR: complete resolution of active LCH lesions
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ILSG-96 | IL5G-02

multifocal bone Multi System

n=59

CNS degeneration 0 1 5 6{10%)

Learning disorder 0 1 1 2{3%)

Visuat loss 0 1 2 3(5%)

fung 0 21 {30.6%)

HEG-02
multifoeal bone Multi System AtLCH After LCH diagnosis
n=82 n=147 {death 7) Jricht e - Total
| Non Reactivated PL.{ o
Diabetes insipidus 0 o 2 2%
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Abstract

To find out the most appropriate management, clinical
features of 18 cases of adult multisystem langerhans
cell histiocytosis (LCH) have been analyzed. The pa-
tients comprising of 9 males and 9 females were median
age of 36 years, ranging from 18-53 years at diagnosis.
Regarding the initial symptoms, 7 patients (2 males and
5 females) showed central diabetes insipidus (CDI)
and other endocrine symptoms with thickened pituitary
stalk or a mass at the hypothalamic region. Additional
2 patients initiated the disease with CDI with no imme-
diate diagnosis. In the remaining patients, the disease

begun with single (» = 3) or multiple (#» = 1) spinal
bone lesion(s) in 4 patients (all males), with multiple
bone lesions in 3 patients (1 male and 2 females),
with single skull lesion in one female patient and with
ambiguous symptoms including hypothyroidism in the
remaining one male patient. We also recognized the
correlation between pregnancy/childbirth and LCH in
4 patients. In terms of treatment, 9 patients received
systemic immuno-chemotherapy alone, of which the
majority received vinblastine-based chemotherapy
while 4 received 2-chlorodeoxyadenosine. Five had a
combination of immuno-chemotherapy with surgical
resection or radiotherapy, 2 had immunotherapy alone,
2 had surgical resection followed by observation alone
to date. Three patients received hematopoietic stem
cell transplantation after extensive chemotherapy. In
terms of outcome, 15 patients are alive (9 with active
disease, 6 without active disease), with a median of 66
mo (range 17-166 mo), two died of disease while the
remaining 1 lost to follow-up. Based on these results,
we think that early diagnosis and rapid introduction of
appropriate treatment are essential, in order to over-
come the problems relevant to adult LCH.

© 2013 Baishideng. All rights reserved.

Key words: Langerhans cell histiocytosis; Adult; Immu-
no-chemotherapy; 2-chlorodeoxyadenosine; Childbirth

Core tip: Clinical features and treatment in a total of 18
adult patients with langerhans cell histiocytosis (LCH)
were reviewed. We found two major groups regarding
the initial symptoms; one was central diabetes insipidus
and other endocrine symptoms (7 = 9) and the other
bone diseases (7 = 8; 1 skull, 4 spinal and 3 multiple).
We also recognized the correlation between pregnancy/
childbirth and LCH in 4 patients. Based on the clinical
features and outcomes, early diagnosis and rapid intro-
duction of appropriate treatment are essential, in order
to overcome the problems relevant to adult LCH.
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INTRODUCTION

Langerhans cell histiocytosis (LCH) is a rare lymphopro-
liferative and granulomatous disease comprising of CD1a-
positive LCH cells, T-cell lymphocytes, macrophages,
eosinophils and other cells"”. About two-thirds of LCH
cases are seen in childhood, with the remaining occurring
in adulthood". Information on clinical features in adult
LCH patients is limited®”. While pediatric LCH has been
extensively investigated, adult LCH remains pootly scruti-
nized, except for characteristic }gulmonary diseases, which
is closely related to smoking™. Epidemiology of non-
pulmonary adult LCH is still poorly understood. LCH
is an enigmatic disease that is thought to be caused by a
pathological combination of oncogenesis and immune
dysregulation”. Arico e af” analyzed 274 biopsy-proven
adult LCH cases from 13 countties; the mean ages at the
onset and diagnosis of disease were 33 years and 35 years,
respectively, with single-system LCH (SS-LCH) 31.4% and
multisystem disease LCH (MS-LCH) 68.6%. Central dia-
betes insipidus (CDI) was found in about one third (29.6%)
of the patients. The probability of survival in these cases
at 5 years post-diagnosis was 92.3%, indicating that the
adult LCH is not necessatily a fatal disease, but the highly
problematic in adults is the impaired quality of life associ-
ated with active disease, particularly of MS-LCH. Based
on out previous literature review on 43 Japanese adult
cases, age distribution showed a peak at 20-40 years of
age (31/43 cases, 72%), particularly in females in the 3
decade. Five cases (11.6%) were older than 55 years. In
terms of involved otgans, beside lungs (# = 15) which are
the most frequently involved otgan, bone (» = 11), CDI (»
= 10), skin (# = 8), followed by vatious organs were noted
in these adult cases. The LCH in adults excluding isolated
pulmonary disease could be comparable with those in
childhood; however, the characteristics in adult disease
remain elusive. Hete, we present a case seties on recently
treated 18 adult MS-LCH and review clinical features
with specific issues relevant to adult patients, including
imaging of characteristic findings. Regarding the treat-
ment/outcome, there seetns to be a significant progress in
recent cases desctibed here, compared to the cases in our
previous literature review™. In this case series, we also at-
tempted to find out the appropriate therapeutic measures
in adult LCH patients.

CASE REPORT

Patients and methods
Adult (> 18 years) LCH cases teferred to the authors for

treatment and/ot consultation during the period of
1999-2012 have been analyzed for clinical characteristics
and treatment. Cases of isolated pulmonary LCH were
excluded in the analysis. The patients comprising of 9
males and 9 females were median age of 36 years, rang-
ing from 18-53 years at diagnosis. The diagnosis of LCH
was confirmed immunohistochemistry [S100 (+), CD1la
(+) or CD207 (+)] on the biopsied or resected tumors in
all padents. In terms of treatment, besides surgety/radio-
therapy ot immuno-chemotherapy, all patients with CDI
wete given nasal desmopressin acetate hydrate (DDAVP)
and those with other endocrine symptoms received hor-
monal replacement therapy. Outcome at the last follow-
up was defined as alive with no active disease (ASAD),
alive with disease (AWAD), or died. The follow-up period
of the 15 padents excluding 1 lost-to follow up and 2 de-
ceased was 2 median 66 mo (range 17-166 mo). Of these
cases, Cases 13-16 were previously published focused on
the endocrine problems®. Case 17 were included in an
analysis of LCH-related neurodegenerative disease”” and
Cases 4 and 17 were also included in a therapeutic trial of
LCH", Case 10 was briefly reported as a case of mul-
tiple bone lesions'"”

Case 1

A 27-yeat-old female complained of amenorrhea and
polyutia/polydipsia after her second childbirth. She was
found to have a mass at the hypothalamic pituitary re-
gion (HPR), the biopsy of which revealed LCH. She was
treated with radiotherapy (20 Gy) to the CNS mass, oral
prednisolone (PSL) and DDAVP. No other LCH lesions
developed in this case, thus no other systemic chemo-
therapy was given. In terms of outcome, she has been
lost to follow-up.

Case 2

A 25-yeat-old female developed amenorrhea and poly-
uria/polydipsia after her second childbirth. She had a
mass at the HPR, and granulomatous lesions at the nasal
alar parts as well as thyroid mass, which biopsy revealed
LCH. At first she was treated with hydrocortisone,
DDAVP and levothyroxine sodium. Four years later, mul-
tiple LCH lesions were noted at her scalp, perineal-anal
regions, subcutaneous abscess-like lesions at the lumbar
area, cervical subcutaneous mass. She was treated with
systemic chemotherapy (cyclophosphamide/etoposide/
PSL), but remained in a partial remission. Particularly, her
recalcitrant fistula-forming subcutaneous lesions were
probably related to her poorly controlled diabetes mel-
litus. Eventually, she died of sepsis-induced disseminated
intravascular coagulation (DIC).

Case 3 .
A 35-year-old female developed multiple masses after
childbitth at the right subauricular and subscaplar regions
and right 5 1ib, which biopsy revealed LCH. She then
developed multiple bone lesions at the spine (C2, C4, C5,
Th3-4), clivus, occipital bone, as well as subcutaneous
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Figure 1 Langerhans cell histiocytosis skin lesions and systemic posi-
tron emission tomography imaging. A: Soft papular skin lesion is found at
the inguinal area. Biopsy of the lesion revealed the histology of langerhans cell
histiocytosis; B, C: Positron emission tomography scan shows multiple lesions,
at the scapulas, plevic bones, cervical and inguinal lymph nodes: frontal view (B),
lateral view (C).

masses (at her left upper arm and elbow). The lesions
at the Th3-4 caused paresis due to spinal compression,
which needed laminectomy. She was initially treated with
bisphosphonate alone, but thereafter with intensive sys-
temic chemotherapy (JLSG-96 protocol)"”, including
vinctistine and cytosine arabinoside. However, 2 years
later, she needed allogeneic hematopoietic stem cell trans-
plantatdon (HSCT) because of progressive disease. The
patent has currently been alive without active disease
(ASAD).

Case 4

A 37-year-old male was found to have CDI, in association
with hyper-prolactinemia (seum PRL 56.1 ng/mL). A
thickened pituitary stalk was demonstrated on brain mag-
netic resonance imaging (MRI), which biopsy revealed
LCH. Since then he developed multiple bone lesions at
spines (cervical, lumbar), bilateral ilium, left sacroiliac
joint, and bilateral ribs as well as skin lesions (Figure 1A)
and cervical lymphadenopathy. He was treated first with
PSL and bisphosphonate followed by systemic chemo-
therapy (JLSG-96 protocol) . One year later, because of
progression of the disease (Figure 1B and C), he received
HSCT and has currently been in a state of ASAD.

Case 5
A 40-year-old male complained first of mandibular pain.
He was found to have multiple bone lesions (left man-

Imashuku S et a/. Langerhans cell histiocytosis in adults

dible, left temporal, occipital, bilateral femurs, cervical
spines and right petrous bone. Biopsy of the temporal
bone lesions revealed LCH. He was treated with irradia-
don (6 Gy) to the left petrous bone and systemic chemo-
therapy, including vinblastine (VBL) and PSL followed by
the JLSG-96 protocol™ and bisphosphonate; however,
reactivation occurred to Cl, C2, right mandible, Th5, bi-
lateral femur distal end. Thereafter, he responded well to
the chemotherapy with 2-deoxychloroadenosine (2CDA;
cladribine). The patient has currently been in a state of
ASAD.

Case 6

A 46-year-old female, who was first noted to have thy-
roid cysts at age 43, complained of back pain and found
to have a compression fracture of Th4. A year later she
complained of right rib pain. Positron emission tomogra-
phy (PET) scan revealed hot spots (SUVmax; 7.0) at the
both thyroid lobe (Figure 2A) as well as other numerous
hot spots at the deep cervical lymph nodes, right scapula,
right lium as well as right rib. Another year later, right
lobe of the thyroid was removed, which was diagnosed
as LCH. She also received a resection of right rib, which
was also found to be LCH. Since then, she was treated
with VBL and PSL; however, treatment was stopped be-
cause of VBL neurotoxicity. Thereafter, new bone lesions
at the frontal bone, rib, ankle, knee, ez She gave births
two children; however, the initiadon of LCH was not rel-
evant to her childbirth. The patient has continued to have
active disease (alive with active disease, AWAD).

Case7

A 40-year-old male complained of nuchal and left-shoul-
der pain without any triggering events. With MR, he was
found to have a mass at the left upper and lower articular
processes and part of the left articular arch of C3, which
was positive for Ga* bone scintigraphy. This mass was
totally resected. Neatly 2 years later, he had a tender and
soft swelling at the right sided patietal bone (Figure 2B),
which was also positive for Ga® scintigraphy. This tu-
mor was again resected. Both tumozs were diagnosed as
LCH. Currently at age 46, the patient has been followed
up without receiving any systemic chemotherapy and in a
state of ASAD.

Case 8

A 40-year-old male was found to have a mass at the left
articular arch to the spinous process of C6, which was sig-
nificantly hot (SUVmax; 6.6) with PET scan (Figure 3). The
mass was biopsied, which was diagnosed to be LCH. The
CT scan showed the lymphadenopathy at the bilateral axil-
lary as well as inguinal area. Thus, an inguinal node was bi-
opsied, which also showed LCH with complex karyotypes.
Past history showed he had a severe atopic dermatitis since
age of 20, treated with Protopic (tacrolimus hydrate) oint-
ment. He was treated with systemic chemotherapy [VBL/
methotrexate (MTX)/PSL/bisphosphonate]. The patient
has currently been treated for active C6 lesion.
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Figure 2 langerhans cell histiocytosis thyroid (A) and skull (B) lesions. A: Positron emission tomography scan shows hot spots (SUVmax = 7.0) at both lobes of
thyroid; B: Magnetic resonance imaging (T2W2) shows a mass at the right parietal region.

Figure 3 langerhans cell histiocytosis bone lesion at cervical vertebra 6.
Positron emission tomography scan shows a hot spot (SUVmax = 6.6) at the
spinous process of C6. A: Sagittal view; B: Axial view.

Case 9

A 27-year-old female, who had been treated for atopic der-
matitis since childhood, was noted to have a swelling at the
right orbit. MRI showed a mass lesion at the right temporal
bone extended to the adjacent muscle, which consisted of
heterogeneous components (Figure 4A and B). The mass
was extensively temoved by surgery and the diagnosis of
IL.CH was made. PET scan did not reveal any other sus-
pected lesions. Thus, she was put on observation alone.
The patient has been followed up longer than two years
without reactivation of the disease. No CDI has occurred
and the patient has been in a state of ASAD.

Case 10

A 31-year-old male was first noted to have 1% thoracic
spine lesion at age 25, which was biopsied and diagnosed
as LCH. Two years later the systemic bone survey re-
vealed a skull lesion, which was surgically removed. Two
more years later, he had difficulty in opening mouth and
was diagnosed to have a lesion at the mandible bone.
Since then he was treated with PSL and bisphosphonate.
Nevertheless, he complained of right sided lumbago two
mote years later due to the involvement of newly ap-
peared iliac bone lesions. Currently the patient has had
multiple bone lesions as well as CDI. He needed further
systemic chemotherapy for active disease.

Case 11

A 53-year-old female first developed CDI at age of 41.
Two years later, she was noted to have a right mandibular
bone mass which was totally resected; however, diagnosis
remained unknown. Three more years later she developed
bone lesions at the frontal to left temporal skull, which
caused a diffuse bone defect, including skull and facial
bones (Figure 4C), when LCH was diagnosed. With sys-
temic CT scan, she also was noted to have multiple osteo-
lytic lesions at the skull, spine, scapula, 1ib and pelvis. She
received LCH-A1 protocol”, consisting of VBL and PSL
for a yeat, which induced a new bone synthesis at the fron-
tal bone. More recently, 12 years after the onset of initial
symptoms, she has had newly-developed left mandibular
osteolysis. She has currenty been treated for active disease.

Case 12

A 36-year-old female was noted to have amenorrhea
even after stopping milk feeding for her first-born baby.
Administration of Gonadotropin-releasing hormone
was successful in resuming a menstrual cycle and she
gave birth of second child; however, soon after second
childbirth she complained of symptoms compatible with
CDI, when brain MRI showed a loss of bright spot at
the pituitary posterior lobe; in addition, almost a year
later, she was found to have a hypothalamic mass with
a gadolinium (Gd)-enhanced MRI (Figure 5A). Biopsy
of the mass confirmed the diagnosis of LCH. Since the
probable compression of cerebrum due to a huge mass
caused impaired consciousness, the patient received sys-
temic chemotherapy, first with VBL followed by 2CDA.

Case 13

A 20-yeat-old girl first complained of polyutia/polydipsia
and amenorrhea. Eight months later, she was detected
a Gd-enhanced mass at the HPR by a brain MRI. An
immediate open biopsy of the mass confirmed the diag-
nosis of LCH. Initially, irradiation (21 Gy) to the CNS
markedly reduced the size of mass. Two years later, the
patient was noted to have re-growth of hypothalamic
mass, continued amenorrhea, pootly-controlled CDI and
generalized cutaneous LCH, which was confirmed by
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