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2. Erdheim-Chester Disease (ECD) with BRAF
V600 mutation
BRAF V600 Z 5D =)L KA &+ F
= A% —¥ (ECD)

M- A&

1. Patient Selection for Treatment of
Melanoma
Patient Selection for Treatment of Melanoma
Confirm the presence of BRAF V600E mutation
in melanoma tumor specimens prior to initiation
of treatment with ZELBORAF. Information on
FDA-approved tests for the detection of BRAF
V600 mutations in melanoma is available at
http://www.fda.gov/CompanionDiagnostics.
1. BEHBAEBEROZDDBEERR
ZELBORAF {6 O Rl lZ M R AE O ik D
BRAF V600E AR DA MEZ R T 5 Z &,
BRAF V600 2 S 4% 1 ] > FDA 78 a3k o 1
WIT TR TCTHEGETE D
http://www.fda.gov/CompanionDiagnostics

2. Recommended Dose
The recommended dose of ZELBORAF is 960
mg (four 240 mg tablets) orally every 12 hours
with or without a meal. A missed dose can be
taken up to 4 hours prior to the next dose. Treat
patients with ZELBORAF until disease
progression or unacceptable toxicity occurs. Do
not take an additional dose if vomiting occurs
after ZELBORAF administration, but continue
with the next scheduled dose.
2. #HRAE
BEOHMIZ) D 5T ZELBORAF 960mg
(1 §E 240mg % 4 §2) % 12 Kpfal e 0 b
T %, B BN AT IR ORI 0 4 W i
FEFTICHRT 22 &, HBET, b L ITFF
BTERWENENA U D E T ZELBORAF %
fkfi 95 = &, ZELBOFAF PR #% (2 i L 7=
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3. Dose Modifications

For New Primary Cutaneous Malignancies: No
dose modifications are recommended. For Other
Adverse Reactions: Permanently discontinue
ZELBORAF for any of the following:

e Grade 4 adverse reaction, first appearance (if
clinically appropriate) or second appearance

e QTc prolongation > 500 ms and increased by >
60 ms from pre-treatment values

Withhold ZELBORAF for NCI-CTCAE (v4.0)
intolerable Grade 2 or greater adverse reactions.
Upon recovery to Grade 0-1, restart
ZELBORAF at a reduced dose as follows:

e 720 mg twice daily for first appearance of
intolerable Grade 2 or Grade 3 adverse reactions
¢ 480 mg twice daily for second appearance of
Grade 2 (if intolerable) or Grade 3 adverse
reactions or for first appearance of Grade 4
adverse reaction (if clinically appropriate)

Do not dose reduce to below 480 mg twice daily.
3. HEME

BT T AT SR SR B R BV 28 AR U 72 35
AT D LIFHER S,
ZOMOAFFEFRIZEAL T :

LT O %54 13k 6if91IZ ZELBORAF % H1 (k-
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EELREBIRE (BR LA, 10
480mg & 1 H 2 EINR~EET D Z &
480mg A2 1 H 2 IR~ E L2 &
4. Dose Modification for Strong CYP3A4
Inducers Avoid concomitant use of strong
CYP3A4 inducers during treatment with
ZELBORAF. If concomitant use of a strong
CYP3A4 inducer is unavoidable, increase the
dose of ZELBORAF by 240 mg (one tablet) as
tolerated. After discontinuation of a strong
CYP3A4 inducer for two weeks, resume the
ZELBORAF dose that was taken prior to
initiating the strong CYP3A4 inducer.

4. B8 CYP3A4 iZxt§ 2 FEFE
ZELBORAF {6 11338\ CYP3A4 784l D
OF 38T 2 2 &, b LRy CYP3A4 §FE A
DOFH D EET S Wi A4 T RE 22 #i DA
C ZERBORAF % 240mg (1 %8) $ oRi&E+
5 Z &, U CYP3A4 5584 2 2 A [ 1k 7
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%Y @E%E% Zhag - ?di% (DBRAF V600E mutated disease (ECD)
gggf?ﬁ% @giﬁ%;}é%% BRAF V600E 25 %1k ECD

% ) @For patients with BRAF V600E ECD who have
cardiac/neurologic disease or end-organ
dysfunction
DIFRIRZE S L < 132 O Rl S o b
% BRAF V600E 4 5% ;1 ECD 4

ML - & (D960 mg twice daily

g;ﬁ%ﬁ%ig 1[7] 960mg % 1 H 2 [P

% k5 A7) @480-960 mg twice daily
1 [A] 480-960mg % 1 H 2 [AIN R

H A4 K74 > | ©Diamond EL, Subbiah V, Lockhart AC, et al.

DR ER Vemurafenib for BRAF V600-Mutant

Erdheim-Chester Disease and Langerhans Cell
Histiocytosis: Analysis of Data Frm the
Histology-Independent, Phase2, Open-label
VE-BASKET Study. JAMA Oncol. 2018; 4(3):
384-388.16]

@Ruan GJ, Hazim A, Abeykoon JP, et al. Low-dose
vemurafenib monotherapy in BRAF V600E-mutated
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Erdheim-Chester disease. Leuk Lymphoma. 2020;
61(11):2733-2737.11%
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(@Erdheim-Chester disease global alliance,
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e EU/3/17/1846: Public summary of opinion on
orphan designation Vemurafenib for the treatment of
Erdheim-Chester diseasel”]
On 27 February 2017, orphan
designation (EU/3/17/1846) was granted by the
European Commission to Groupe d'étude des
histiocytoses, France, for vemurafenib for the
treatment of Erdheim-Chester disease.
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£ TIZ 2544 IR S vl-, £7-. vemurafenib & Erdheim-Chester disease

D2HFETHRRLIZE A, 2012415 2021 FF TIZ 89 i BB I iz,

FOHT, KETORRBOT =X Llpolz3EAT ) —~< B IIHT D

vemurafenib {63 D& 2 FHEABR OVERE AR I DWW TREE T 5, Y Eh ek

2011 FFITARGR ST A T 7 —~ kT 2ok & AT T 2 BRIZ OV TRE

WT D, MPVPERBOILD ZNE TCICEELAABROBRETZIN TR, 20O

e, WA RT7A R0 Ea—XkEbiBitd 5, KA TOTZ/L R oA A -
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[V RS A s F2 R FZ—IRIZEIT 5 BRAF FLEHI O B R RBR]

1) Hyman DM, Puzanov I, Subbiah V, et al. Vemurafenib in Multiple
Nonmelanoma Cancers with BRAF V600 Mutations. N Engl J Med. 2015;
373(8): 726-36.[°]
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> %t4: : BRAF [ A< MEK BH 5 #I o f85 H EE D 72 v BRAF V600 2 2[5
MDIEAT ) — < EEEERE

> FEFHMIEE - R 8 % D2 hE (CR+PR)

PR XAT 7 x=7 1[A960mg % 1 H 2 [EL#E HNR L., 1BEGH%
8 WM H DR EFMT 5, KRB TIXREZED 15%D 551370 H
MR, 45% DAL RN E N 35%IL R R DR DB R NIRRT
XHELHMrEius, ECDor LCH D 14 i+ 6 5] (43%) 2SR % iR
Wiz, ECDH LLIZLCH TRAT 7 == ORI,

2) Diamond EL, Subbiah V, Lockhart AC, et al. Vemurafenib for BRAF
V600-Mutant Erdheim-Chester Disease and Langerhans Cell Histiocytosis:

Analysis of Data Frm the Histology-Independent, Phase2, Open-label
VE-BASKET Study. JAMA Oncol. 2018; 4(3): 384-388.!¢]
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> EEFEMIEE - AR%E

> EIRIREMIE B - W EA R (PFS), 247F=%R (0S). PET/CT %
M LT ROGPE, AHERER

P RNAT 7 2=71H960mg % 1 H 2 [m#E HWNAR L. ECD (22 )
DRZE5N 3L 54.5%, SD 1% 41%, PD |% 0%, PET/CT TiHii T& 7=
15 5] 12 1] (80%) A% complete metabolic response (CMR) . 3 1] (20% )
23 partial metabolic response T - 7=, BLEMAM F4{E 28.8 » H. 2
£ EFS 83%. 24 0S95%. AEFLILEAER (82%). mE (59%).
2 H B EIK (55%) . BiE (55%) . B2 FLEEME (55%) . QT A& (55%) .
B EAALIE (50%), ARBRE D | XA T 7 = =7 % BRAF V600 4
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3) Cohen Aubart F, Emile JF, Carrat F. et al. Target therapies in 54 patients
with Erdheim-Chester disease, including follow-up after interruption (the
LOVE study). Blood 2017; 130(11): 1377-1380.[]
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- AR 50T PET/ICT ZAdi U 7o ARG PO 0 2 S E 73 T & 72 48 44l
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K% 88% T o7, BRAF [HLFHZ F 1k L7z 20 By (B« GI{EH
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7o 7= 11 f3i] : IR S IR 20 - H) . 15 fil (75%) THJE 6 » H
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AFBR L Y . BRAF [LEAIO ECD 12X 25 E WIRESI R IR Sz,
7272 L BRAF [HEAIF IR ICEFRICHIE T D720 HF O THIK T 72
ERERETH 5,
(2T /) —~itBT 5 E B RERRR]
1) Flaherty KT, Puzanov I, Kim KB, et al. Inhibition of mutated, activated
BRAF in metastatic melanoma. N Engl J Med 2010; 363(9):809-819.[18]
> 7Y A v  Zhaax L F S | AR
> %P5 18 ik LA Lo R BLAH AR TR IE DS & 2 W S h, EERREEREDO
PSO % L < 1% PS1 3,
>»HB  RNAT T = =7 O HEWHERBRAITWVE N HRBROHE&E %
IT9.NLT 7 = =7 DIEERBRZIT\V BRAF V600E £ A T /) —~
BEINCBT D BRER L e 2 T 5,
> EHFEAGIE E o A EEH R ClX 6 A 1 AL B &l R EE MR
DN WERKEZF NHRBROH &L 35, EERABRO EZEFEM
HH X ER =R,
> EIRA MR B IERFER O BRI E B I Xm e N AT T = =T
D HEEHE,
> HESE
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BEEEZ PR L, 1 IC Grade3 DHfiIR A RO, XA T T ==
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1[0 960mg @ 1 H 2 [l 5 CTix, 6 #ilH &6ic H E&HIREEEZ RO
o leled, IEREREE NHRRONLT 7= 5EIT 1
[B] 960mg % 1 H 2 [BIIZERE S 4v7=,

v BRAF V600E £ 2 7 7 —~BHF 32 Fllc_X AT 7 = =7 1] 960mgl
H2[BE#& 5T DIERRBR AT o 72, 32 Bl 26 Bl ER) (FERER) 2
B, By ZR5h 24 B]) RO T=, 13 6 (41%) 1 ZIGEHIR P IC LT
T2 ORBEEZE L, Grade2 b LI 3 DEEHELTL L ON
iR . B2, R, JSCFRBEBUE., 2B, KFER L7
EToh o7z, 0~24 FEfE] D FKYy) i o B — e dh 2 T i fE (AUCo~
24n) 1% 1741639 puMxhour, 15 A EH GHOMPIREIT 1 A H
DI FIRED 6~9 5, EFRETOHREIMPIELE (Cmax) X
86+32uM. FEMH I 50 FEfi] Tod o 72,

<HBRIZBIT HHERRAREX>

[=V FNg A« F 2 2F—RIZBIT % BRAF FREAI 0 KRR ]

1) BEFHFBIORERT : 2L

[2F ) —=icBiT 3 EpEEAER]

1) Yamazaki N, Kiyohara Y, Sugaya N, et al. Phase I/11 study of vemurafenib
in patints with unresectable or recurrent melanoma with BRAF(V) (600)
mutations. J Dermatol 2015; 42(7): 661-666.[1%

>T WAL 2B BTV A T K DL hERR L IEE R 1 AR

>[4 20 % LA ECTPSO b L < iE 1 OFFER RIS i E S - YR
AHED L < 1% O BRAF V600 £ B IGME X T /7 —~ B AR N B,

> H#):BRAF V600E Z R UIFRAGE S L < IXHRMEA T/ —~ D HARNE
FIZBITDHRAT 7 x2=71[H960mg % 1 H 2 [EF 512 L 5 1B
R B EFMT 5,

> EFRFMIE H : Stepl TIEEE 1 V1 7 Vv OZE 42V, Step2 TIXEFEHE,

> BRI FEAGIA H - Stepl & Step2 2 & b 7= BEF 21T 5 =2 IR PFS,
OS. WH = bu—R oM, KYHEEE,

> WESE
Stepl Tl 3 BIHTIB W TLEMED R S 172, Step2 TIiL 8 Bz W\ T
EINRIT 715% TdH - 7=, Stepl & Step2 & Aot 7= 11 B, BIEisE

(106, A (86, BE (7H). K&, BB, BFIKT (%
NENSH) 20, 6PlITAEFEFRRICLLIEMRELE LT, 2B
ZhHARIIE 240 B, WWE =2 o — L3R 87.5%, PFS [ i% 416
H., OS T RFERIIE 443 H Th o 7o, EHIREE T o ifn iz & — IR A
M TR (AUCowgn) 1% 4974135 pg/ml, &M F A (Cmax) I
73.3+21.0 pM, W I8 13 60.8+50.1 FERE] . Fi B L 0 g JBE ) S R ]

(Tmax) % 2.12 (range 0.900-4.02h) TH o7z, AARANEFTOERE
hEIL 75% CHY FIEITIEH AR b D Th o1z,

XICH-GCP #EHLDOFFIEREBRICHOWTIX, ZOERH#H T &,

(2) Peer-reviewed journal D&, A & « 77 U v R EORERN
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1)

2)

3)

Haroche J, Cohen-Aubart F, Amoura Z. Erdheim-Chester disease.
Blood. 2020: 135(16): 1311-1318.[2]

An awareness of targeted therapies adverse effects is therefore important,
and although we believe such treatments should only be kept for those
patients with the most severe forms of ECD (eg, CNS and/or heart
involvements), other centers in North America will likely advocate targeted
therapies at a lower threshold of disease burden/earlier in lines of therapy.
NAT T 2=T R EOGFEREORMEN 2 05 B L, TRt -
DIEREOH 2 X 52 EIEECDIZK L TOAEHEINLZR&ETHD,
Pegoraro F, Papo M, Maniscalco V, et al. Erdheim-Chester disease: a
rapidly evolving disease model. Leukemia 2020; 34(11): 2840-2857.[20]
Despite the availability of new drugs, it is very difficult to design a proper
treatment algorithm, mainly due to the absence of controlled studies which
are—however—extremely difficult to perform in such a rare disease.

In BRAFV®0E patients with severe organ involvement (such as CNS and/or
heart) it is advisable to use BRAFi as first line, while in patients with
disease of mild-to-moderate severity traditional approaches such as IFNa
are recommended.

ECD I3 DIEETH D72, iR # L < | W8 2767 L
AU XL OFERCAEE LV, AR CDIBRE O & S K O 7e K 22 i
i iM 258 % BRAF VB00E & RIGVERA TITH 1 I L L T
BRAF LEAIZ M 42 Z & 2T 5, —J5. BN S PHLED R
HIZBWTIE, A v =Tz R EOEROIGREEHELEST 5,
Vaglio A, Diamond EL. Erdheim-Chester disease: the “targeted”
revolution. Blood. 2017; 230(11): 1282-1284.[21]

Proposed therapeutic algorithm for patients with ECD. Asterisk (*)
indicates that molecular testing of non-BRAF mutations, performed using
next-generation sequencing, is recommended for BRAF wild-type cases,
either immediately when found to be BRAF wild-type or if there is disease
progression on treatment.
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Diagnosis of ECD
BRAF mutation testing”™

BRAF V600E BRAF wild-type/not available

I | IFN-a or other
conventional therapy

Mild disease Moderate/severe
severity disease |

R nse Refract
IS ool 1ok Vemurafenib - ——
conventional therapy | |
Continue Consider
I | | | treatment other
therapies (eg,
Response Refractory Response Refractory cobimetinib,
| mTOR
I | | inhibitors,
Continue Consider Continue Consider anticytokine
treatment vemurafenib  treatment other therapies)
therapies (eg,
cobimetinib)

BRAF ZEOAEAHER L., THIC Lo TREELZ Eig 713V
ALD I D ITERT D,

4) ToyaT, Ogura M, Toyama K, et al. Prognostic factors of

Erdheim-Chester disease: a nationwide survey in Japan. Haematologica
2018; 103(11): 1815-1824.[1

Erdheim-Chester disease is a rare histiocytosis with insufficient clinical
data. To clarify the clinical features and prognostic factors of
Erdheim-Chester disease, we conducted a nationwide survey to collect the
detailed data of 44 patients with Erdheim-Chester disease in Japan. The
median age of onset of the participants was 51 (range: 23-76) years, and the
median number of involved organs per patient was 4 (range: 1-11). The
existence of central nervous system disease was correlated with older age
(P=0.033), the presence of cardiovascular lesions (P=0.015), and an
increased number of involved organs (P=0.0042). The median survival from
the onset was 10.4 years, and >3.0 mg/dL C-reactive protein level at onset
was associated with worse outcome (median survival, 14.6 vs. 7.4

years; P=0.0016). In a multivariate analysis, age >60 years (hazard ratio,
25.9; 95% confidence interval, 2.82-237; P=0.0040) and the presence of
digestive organ involvement (hazard ratio, 4.74; 95% confidence interval,
1.05-21.4; P=0.043) were correlated with worse survival. Fourteen patients
had available histological samples of Erdheim- Chester disease

lesions. BRAFV600E mutation was detected in 11 patients (78%) by Sanger
sequencing. A correlation between BRAF mutation status and clinical
factors was not observed. Our study revealed that age and digestive organ
involvement influence the outcome of Erdheim-Chester disease patients,
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and an inflammatory marker, such as C-reactive protein, might reflect the
activity of this inflammatory myeloid neoplasm.

HATO ECD OREE VAL T AIEFDOIEREHG D Z LN TX
oo FEAEAFHRH RAEIL 51 A%, FIED D ORAEAFHIM i 10.4 47
THh o7z, FIEFFDO CRP>3.0mg/dl, s >60 %, HILERMEH 0 72
ENTRABRRFTHo T,

(3)

B EF~OBEMERTER & L ToRRERN

<BMBITHHBREZE>

1)

UpToDate Erdheim-Chester diseasel??]

Management

Not all patients with ECD require treatment at the time of diagnosis.
Treatment is typically reserved for patients with symptoms or those with
evidence of central nervous system (CNS) involvement or organ
dysfunction, as discussed below. (See ‘Symptomatic patients’ below.)
Symptomatic patients — For patients with symptoms related to ECD and/or
evidence of organ dysfunction or CNS involvement (either symptomatic or
asymptomatic), we suggest treatment rather than observation alone. No
treatment is optimal for all patients with symptomatic ECD and we
encourage enrollment in a clinical trial, when possible. Outside of a clinical
trial, our approach is to initially treat with a targeted therapy (informed by
the underlying mutation) rather than interferon alfa, glucocorticoids, or
systemic chemotherapy, based on the favorable balance of benefit and

toxicity.
ka%mént$% BRI L ETIE ARV, L2 L ECDIZ L
%J“JMD”” RO DLHEED L ITHBEMPRIREZRD 5 EE

%%ﬂﬂﬂ%Héhéommnmmeiéﬁﬁéﬁﬁzﬂbf
t,t vemurafenib DHIVEE L L THERIN S,

<BARIZRBTL2HBHEE>

L

(4)

PRI FEDOBITETA BT A ~DFLHAR T
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<WHBIFTDHARTAL L E>
1) NCCN Clinical Practice Guidelines in Oncology, Histiocytic Neoplasms
Version 1.2021-March 1, 2021112
HIER TR HIEIEZ MH. BRAF V600E 2 B 51 T 1 Vemurafenib 73 #E
“j‘%é?rb‘éo . _ e
Comprnensve NCCN Guidelines Version 1.2021 T
NCEN R Histlocytic Neoplasms T Qiscuapion

Notwork

P b A g 8 P

PRINCIPLES OF BYSTEMIC THERAPY

Lrdheim - Chester Disonse
+ Rogimens may ba used In the first- or subseguentdne setting

Profarred Regimens Other Recommended Regimens Usetiad in Cortaln Corcumatancos
BRAF VEOOE muytated dineass BRAF V900 00 dinoane Targetod thera
. Vom\u-hnm‘-m . Dwukm&m . crg:‘o(l»m co:j?u( fusion'?
« Paxidartinib for CSFIR mutation'®

MAP kinase pathway mutation, of no MAP kinase pathway mutation, or no « Larotrectinib for NTRK gone fusion ' 20
dolectable mutalion, of tesling not avetlable | detectabie mytajion, of testing not avallatile |+ Entrectinib for NTRK geno fusion '3
» Cobimetinliy * Tramotinip® ™ « Birolimus of everolimus for MKICA

mutation??.#)
lmwocim,m mutation Irrenpactive of mutation « Sedpaccatinit for RET fusion'?
« Cladriting « Slrotmun + mmltam“
« Pogylated imerforon alphe-2a and alphs m | Momotnuxt‘c Loull

» Anahinra® 3

2) Erdheim-Chester disease global alliancel??!
TV RANA L e F2AE—J{ T a—rN)LT T4 7T AL 2008 F 2% T
Shic, HAPOEBGEMENPEEY 2013 425 —H ECD v AR
TANRB S, GohartrYAEE LD 0RD02014 F£0
HARTALWITCHD, TOHK, 20174, 2019 FED Y AR T ATHK
AIENTZ b OR@2020 04 KT A4 L MTH 5,
Recent reports indicate a typical dose of vemurafenib for the treatment of
ECD is 480 — 960 mg daily. Experience to date shows that ECD patients do
not develop a resistance to vemurafenib as seen in some other cancers. & iT
DWEIZ LD L, ECD DIRFEICBIT HRNLT 7 = =7 MM H &
I+ 480~960mg/H, ECD BENMOFE TR ONDL LI BRAT T ==
TR T DIMHEESE N 2N ERREN TS, L, ZORKEY
MHIRICHE T DML ERNH D E Liven,
(ODiamond EL, Dagna L, Haroche J, et al. Consensus guidelines for the
diagnosis and clinical management of Erdheim-Chester disease. Blood
2014; 124(4): 483-492.113]

Table 5, Tr dath for ECD p
Level of
Therapy Trestment Doae anel schedule dation* Comenent
Canvcat tral (et or - Viemuratend (NCTO1524270) 480080 mg PO twice dalyt Gmde C2 Dramate oficacy desorbed in 1 cases®' and anecdotal
second lre arpanance wim ot Lbal usa are known Ervallmant in
Aralmee) prospectve chnical 1 s eassnlind (0 cocsesan! elficucy
v potn i losctien an wal ik Qaterming dumion of

Wreengry
1 960 mg twice daily is the FDA-approved dose of vemurafenib for melanoma; however, anecdotally, in most ECD patients, 480 mg
twice daily is better tolerated and has been efficacious.

2017 2R AT 7 = =7 )N FDA KRB S LD ETD 2014 =D A KT
ALDH, NAT 7 x=7IZBT 5 NEIL Clinical trial (first or
second-line treatment) DFE# IZ & EF > T 5,

@Goyal G, Heaney ML, Collin M, et al. Erdheim-Chester disease:
consensus recommendations for evaluation, diagnosis, and treatment in
the molecular ara. Blood. 2020; 135(22): 1929-1945.[14
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Recommended treatment approach

For patients with multisystem BRAF-V600-mutant ECD with life-threatening
cardiac or neurologic involvement, our first-line recommendation is to
consider BRAF-inhibitors such as vemurafenib or dabrafenib. The choice of
BRAF-inhibitor may be guided by the toxicity profile in light of the
particular patient’s clinical status, and the experience of the treating clinician.
For BRAF-V600—mutated ECD without end-organ dysfunction, it is
appropriate to consider either BRAF-inhibitor or immunosuppressive /
cytotoxic therapy, balancing ECD symptom management and side effects of
treatment. For patients without BRAF-V600-ECD, we recommend pursuing
NGS to evaluate other MAPK-ERK pathway alterations that can be treated
with a MEK-inhibitor. “Empiric” treatment with MEK-inhibitors for
BRAF-V600-wild-type ECD without an identified MAPK pathway mutation
is a reasonable approach for an acutely ill patient with heart/CNS
involvement without viable alternative therapies. In patients with CNS
involvement, higher doses of targeted (BRAF- or MEK-inhibitor) therapies or
dual therapy for BRAF-V600—mutated ECD may be considered to attain
robust response and may be tailored subsequently based on tolerance (Table
4). It is to be noted that the outcomes of associated myeloid neoplasms under
targeted therapies are not currently known. For patients without access to
targeted therapies, IFN-a or PEG—IFN-a present efficacious treatment
options, although the latter may be slightly better tolerated. A retrospective
cohort review of 165 ECD patients from the French registry reported an
overall survival (OS) benefit with the use of IFN-a, PEG-IFN-a, or targeted
therapies. In patients with mixed histiocytosis (ECD/LCH overlap), however,
IFN-a therapy may be suboptimal (given the non-ECD component of disease)
and targeted therapies are favored. One of the challenges with targeted
therapies or IFN treatment is the risk of disease relapse at discontinuation,
necessitating a prolonged duration of treatment. Hence, in patients who are
clinically fit to receive systemic chemotherapy and/or are unable to access
targeted agents or tolerate them, cladribine may be considered as a limited
duration treatment to offer sustained response. For patients with low-burden
disease involving bones and retroperitoneum, a biologic agent, especially
anakinra can be used.

BRAF V600 48 5t 2 A5 L L DGR & 2 D+ THXARRIRTE O & 5
ECD BEFIZH L TERAT 72 =T RF T T 7 = =772 £ D BRAF [
ERIDE 1R & U THERE S 415, BRAF FLE A 0 RIT B DR IK
NS U TR O BEESCEMOMKREBR Z ISR E SN D, kS
D720 BRAF V600 4 2[5 14 ECD BF IV Tk BRAF FHEH & L <
(TR IHNEIR - AL FPRIED EH 6 2 92 723 ECD OJER & 105
I R DA EFRZ B LIS 2 HEr4 2 . BRAF V600E 2 5 o 72y ECD
PR CIE MEK B A8 1 0 I 0 72 9 fth > MAPK-ERK #% #% B % 0 4
AR T HEA TR — 7 2 2OBEZBINT 5 2 & 2 HE1E
T 5, Dk THRREZA L, thOMEARIGEN 2L, o MAPK
TR S B D A5 4 & e 38 T % 72 BRAF VB600E R D /o WHE 1T L T,
SelilfiE R & L T MEK FHREAIZBEH 756 Z L3I R > TS, H
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WA RIREZH 25 ECD BEICH L CIEEAED BRAF FHEAE L <

[T MEK FHEAIS L IZZORIEZMEHNT 52 L ToWIIRBELN

%, BEHEEZZ T N WEREICE - TIiL IFN-a =° PEG-IFN-o (34
NIRRT D, 77 AD 165610 ECD BEDHZ A E a7 +— b
BRI KD &L IFN-a, PEG-IFN-a & L < IZIEMFE O X ECD @ OS
DB EFEETDHZ ERMESNZ, L2rL, ECD & LCHOAPFLT=
JEB] TIX IFN-a 1Z ECD R 2 TIX R VWR ISk L Tl ik 72 1B Tl e
W2, RO RN L EN D, IFN-o SO H) 3K 0 759 th I 23 -5 D

URAZ LB, mEEEZ LV TE 5P BEIRTND,

R 2 T &9, ALFRIEICT 2 9 DIRETH T, TREBIR M
[ 541 Ty 5 cladribine NHESE X5, B %8R O (KEE & ECD

Thivd, EWFEHES (anakinra) 72 ERHEHTE 5,
Vemurafenib is approved by the US Food and Drug Administration for
BRAF-V600-mutant ECD based on the results of a phase Il trial, which
demonstrated a 62% response rate by Response evaluation criteria in solid
tumors (RECIST) criteria and 100% response rate by FDG-PET-CT in 22
patients. Most patients in this study required a dose reduction to 480 mg
twice daily due to intolerance, which is our recommended initial dose.
NRAT 7 = =71% 22 {5l BRAF V600E 2 FE5 % ECD FAEF I L T

Phasell FABRIC LV 62% DERNER L PETICTHAEIZ L 5 100% D ER) R %
RO LD FDAICKR I N, ZORBRTIEEAEOREN 1A
480mg % 1 H 2 [EINR~BEZE L7=720, Thx OfEIHESEEIT 1 1]

480mg % 1 A 2[H L LT\ %,

Table 4. Treatments and dlinical trials for ECD

Class of treatment Medication Dose and schedule Comment

BRAF inhibitory

SLENININON

rrafanit 480 560 myg twice daily Naaddy 100% matatolic respamme o several Cass saru

3) Genetic and Rare Disease Information Center[24]

There is no cure or standard treatment for ECD. Various treatments have been

attempted with varying success at controlling symptoms,
including corticosteroids, chemotherapy, radiation therapy, immunotherapy,
and surgery. A medication called vemurafenib was approved by the FDA to
treat some people with ECD who have the BRAF gene mutation. The
long-term outlook (prognosis) varies from person to person. Without
successful treatment organ failure can occur, but with treatment, there are
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people with ECD who are able to live a near-normal life.
ECD (2 L TR AN Lo D IR IR R IR, AT 1A RIGHE,
BFRIE, SREIERE, BAHRIEHR . FIRRKIER EBER= > b o
—/VHITHEHA SN TS, BRAF BIE AR % H 3 5 ECD BF Xt
LTARAT 7 == FDA THRB SNz, RETHICEAL TIXEAEIC
EDBRICE Y EFITEWEFEZRXD Z LR TE 5 ECDBEN WD,
4) Goyal G, Young JR, Koster MJ, et al. The Mayo Clinic Histiocytosis
Working Group Consensus Statement for the Diagnosis and Evaluation
of Adult Patients With Histiocytic Neoplasms: Erdheim-Chester disease,

Langerhans Cell Histiocytosis, and Rosai- Dorfman Disease. Mayo Clin
Proc 2019; 94(10): 2054-2071.[2%]

PWHCBET DA RT74 0 THRBEICET LI NEZE E 20,
<BARIZBITIBEHTARTA U ZE>
L

(5) BEHNRFICHE DAL TORKABR B L OEESEAERE (F32 (1)
LIAL) 122 T
1) 472l

(6) Eio (1) »56 (5) 2HFAT-ELEOZ LI HONT

<BEEWEE - HRITONT>

1) BRAFV600E AR AZHFTHTI/L RS L« Fx AX—JH

(Erdheim-Chester disease: ECD)

<HEEME - HEIZSOWT>

1) RAT7x2=7LLT1H90mg # 1 H2FEO#HKEGT D,
JEUJ HE O AR T & R W EIE B Tk,
WA SCECRTE O H 2 BIERICET 2 E - IREREHEITHE D,

< ERIRHINLE S ITFIc oW T >

1) EFOWHNDTA RT A RO THIE I N TWD X 512, BRAF
V600E Z S5 ¢, ECD (2 X 2 s 5 0 A iR IR 1 2 8 0 5 &
BT, A v F—T7 0 dRRTIEHEN L <. R oOBEK N
VLT H0, RAT T 2= TN 1 RREKE 5,

4, Bt NEHBOMEL DO HIESR

1) ToyaT Hi2 LD & BARTHAESE T 75 FIFREDORIER ., BHAMKEFES
BB GE T HHEM 0~1 BIFEE OHRE Lo W IE EDRmDIEB DT D AR
TO ECDIZXT HRAT 7 = =7 Ofijm X KRR D EHEH R b T K
REBRTHD, KETHEHRAT ) —~20MB L LERAT T 2= T OBKSE
T AHRRER S E i ST D  KETO ECD IZ/T HRXAT 7 2 =7 DK
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RBBFELN TR D . AMBFFICL2EBNEE L, Tk D%
R L% @\5@%i®ﬁ£_%T6£W%ﬁﬁ~%&%zé
KERMXETIZTECD ICH LTIIAT ) —~D L Hicar =42
Wrick a22ZWroZERiIFIN TV, EAT ) —< BT HIRAT 7
= =7 ® VASKET study®I CRA T 7 =T Da=F k&KL LT
i F§ & 41TV 7= Cobas® 4800 BRAF V600 25 i fs =% »~ R[61¢i% . BRAF &
E%%@:rPy6WJ@¢ﬁ%(V&ME)i&tw—d%@ékvmmEmﬁ%(vmmD
vm%z\mmK)ﬂ&mémé ECDIZBITARLAT 7T 2=TDar Nz
B WS B i%ﬁm%/k®nfﬂ%i/$ﬁ£kbfwﬁw
LALET D,

5. fifi %

< F D>

NA§7I:f®ECD’ﬂ¢é%$%%# W &S oA CTREIC
AER S U TWE T2, BFEFRENIC LY BRICHRT D7 OGRS L EE
TY, ZD7®, E%*ié%%%ﬁi%%k@@ﬁ%&%ﬁf%@iﬁo
ECD @ IO IME R AL H AR I L0 Bmi e fRim a2 7= 855
%k%ﬂ%@kﬁofbi#oik\ﬁﬁmr$®k@%wéMTwé%
DD I S BH S ATFEFITALICE DI TWET, 601D HET
ECD BH S A ~DF Al ST RRIRE D 2 5 L 9 22 T | bl O FR H.
LS BEWELET,
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