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EELOVBEROSVREARE - BICNERHNRE
DNHBEAADZYUEICRIBEE (F)
TJILEFSEV) VBBIRTIL
1& [ # $H AR 5 4B D BT A

1. EERNEOMEIZOWT

HUA XN | L IAX T VBT ATV

TEIREL | G4 - 7V F T EREH 50 mg

E A AV S V=

HEHEY | RAEETEAN BAGED - S aRE S

HENE DN /N
ZNEE - R FREFRREA A S A LS M MR AR OO iR R
£2, ) oy B FH B e A s )

28| g /|
4+ e

52, 0K M A= I ER

(BEAGE DA 7> & BUHARFRHIER)

Mt - & INEZTEY VBT AT VL LT, 1 HE 30 mgm? (KE

mfE) % 6 HMHEH AT (K304) 35, ks, BED

KREIZE Y, BEEEROES BEILEERT 5,
BEARBONENOLEL /L)

R AR | 7 L
& - HELISH
DELNE (F
IZEVIES)

(GRS

2. EEANRICBITHAERLOBLEMIZDOINT

5 62 [ TEWR EOMENIED @ OARAGEH « BICSMERETR#E) (7437 14 1)
[ZBWT, BIRD & BV ERE EOMERDIEAEIZEZ ST 5 Ll LT,

3. NHHBFEOZUMEIZDONT

EERMREZTRE LB, AMBFEOZL IOV T TO LBV #FI LTV,

o AIMEIZHOWT, EWNAOREEIRER & O S AT (DR 1_IV-144 O3 R p8~
44 K ORI 2 IV-145 O3 RMR p6~22) W N ENAOHRE, BT A KT74
INFRFR IS . A SUINRIZ I W TREAGR O F B LIS OB BT LT b (R Fl i 1
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Al (LUF, Tallo-HSCT)) ORa#H E LT, 7AF T U U7 (LT,
(A3E]) OFMETHIRFCE 2,

o RZAEMEIZHOWT, EWAORERER K O T RAFZE (K 1_IV-144 D43 RLfiE p8~
M&U%ﬁZW&%@@%ﬁ%m~n)ﬁU:®%% [ZHB\W T, allo-HSCT DHI{A
E L TAREZELE LIEBICROONT-ERAEFRIARAKTCHEMOAEFTRTH
D, FiceL et EOBREITRD bhiehotz,

o LIEXDY, allo-HSCT DHIAEE & L TCOARIEDERKRIAE FMEIZEFH Y EAMTH D,

PLEEX D EBFEOMLEMNOEWARKGRIE - BIC/NERGISE CUF, TRErEED |
BEAGE O BLAMIKT LT allo-HSCT OFHEHE & L COREOKRMA IR, B
2 ENITH D S LT,

4. #EE - HERUAE - RESORHOBRLECONT
(1) 8 - BRIZOVT

BRE « RIZHOWTIE, BLFO X D ICRET 2 Z LAY &L MitEITE 2 D,

[%haE - 2hR] CELNEICBE S 55 D k)
[Fi) L 125 o s RS R A D TR R

[ZhEE - ZNRICEES SER] CELENEICBEET 5 85 O Z k)

([RIFELE LA el A O BT )
KANDOTEZHTe > T, ERNNADERFTOTA 74 L ELBEZIT, BICEE ORRE
1752 &,

[ D4 I oW T]

ARG EIZFLHE L2 IS S X | allo-HSCT O RHEEIC R 2 ARIEOEGR A AT
MBAREE E XD (3. [AMBGEOZLMEIZONT) OESR) Z b, Eitotsh
BET D Ly &I L7,

(2) A - AEICDWT

M - AEICOWTIE, UTOXDICHRET D Z &0 Y &L BiT=sldBE 2L 5,

[ - AE] (EENRICEEET 55850 O kY
INEZTE ) R AT E LT, 1 HE 30 mg/m? (KFEAE) % 6 0B SHE
A (F304)) 75, B, BEOREICEY . BEBELROEEILETHT S,
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FL, ERADRFOHTA RT7A L FEX2BEIZ L LT, BRTLH L,

[ E D4 I >N T
LUFOBEHENG, ERROEBVERET HZ & mY) &l Lz,

o BEYE - HEIIAKDOIEAZED allo-HSCT ORNAERICH T 5 M1 - HELF—Th
HZ &

o AREEICEH LB HRICIE-S X | allo-HSCT ORTAIRIC K 2 ARED IR A A ML
MARREL B XD (3. [AMBGFEOZLMEICONT) OHEEBR) Z &

* allo-HSCT OHNAHIZIV T, W, AT OFUEMIER A & OFH S, pFHT %
L OFUEME A SE ORPUCEE L TiE, ENNOERFOTA RI7A4 S BEI Lz
FETBRRTRELEZZXL2E00, BHANREHE - HEICEET2HEE L LTHE
THI EnmEuThHLZ L

5. BEYENEITMR D E D6 HERBRAESE OV OWNT

(1) BENFIZOWTERESACENANAOZET v A E - 3REHEERRE L TWD A
DHEEEIZHONT

Bitemit, BERNRICE L TARELTWDZET A X220 &l L7z,

(2) EfE (1) CTERRBEHEERPAREL TWAEAIL, LEE SNOMHEEHESEON

KIZDOUWNT
L

(3) Zofh, BERTEZIZHIT 2 ESIZONT
L

7. BEE—E
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(2) BEXF6HETOREMNFERIKRIZONT
1) KHE
A RTA 4% UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep

11,2023 2

ZHRE - 2R
(F7ZITZNRE - 2RI H

BRI R (MAC) & L T Flu/Bué

538 BE JR05H ATAL [/ BE IR R AU ATALE  (RIC/NMA) & LT Flw/TBI,

OB % AR E T Flu/Mel, Flu/Bu2, Flu/Cy, Flu/BwTT. Flu/Treo (Treo:ARKFAFAGR)
PREH SN TV D,
Flu: Fludarabine, TBI: Total Body Irradiation, Mel: Melphalan, Bu:
Busulfan, Cy: Cyclophosphamide, TT: Thiotepa, Treo: Treosulfan

ML - H& Flu/Bu4 - 7/V% 7 E> 120 to 180 mg/m?

(F713Hk - &ICE | FW/TBI - 7L 7 82 90mg/m?

B & % Lk &) FluMel - 7/L X Z B> 125 to 150 mg/m>

Flw/Bu2- 74 £ 150 to 160 mg/m>
Flu/Cy- 7/V %7 150 to 180 mg/m?
Flw/BwWTT- 7V 7 150 mg/m?
Flu/Treo- 7 /L4 7 £ 150 mg/m?

HA KT A DR

2A
A

<Flu/Bu4, Flu/TBI, Flu/Mel, Flu/Bu2, Flu/Cy, Flu/Buw/TT, Flu/Treo>

v" Principles of Conditioning. In: ESH-EBMT Handbook on
Haematopoietic Stem Cell Transplantation 2012, 6th edition,
Apperley J, Carreras E, Gluckman E, Masszi T (Eds), European
School of Haematology, Paris 2012. p.126. (& #hi : The EBMT
Handbook: 13 Conditioning 2024 % £ [H) ¥

<Flw/TBI>

v' Baron F, et al.Non-myeloablative allogeneic hematopoietic cell
transplantation following fludarabine plus 2 Gy TBI or ATG plus
8 Gy TLI: a phase II randomized study from the Belgian
Hematological Society. J Hematol Oncol. 2015;8:4.

<Flu/Treo>

v" Beelen DW, et al. Treosulfan or busulfan plus fludarabine as
conditioning treatment before allogeneic haemopoietic stem cell
transplantation for older patients with acute myeloid leukaemia
or myelodysplastic syndrome (MC-FludT.14/L): a randomised, non-
inferiority, phase 3 trial. Lancet Haematol. 2020;7:¢28-39. %

KEMIEFS (ASH) K OCKERAE - Mg E s (ASTCT) Tl
BHERTERICET 2404 RT 4 2 L TE 5T, UpToDate D it #
WIHTA RTA ANHET DNETITH D LW 5, EER OB
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HIVEPR DFLETIIA E 7R,

2) HlE

TA RTA 4

The EBMT Handbook: 13 Conditioning 2024 ¥
EBMT: The European Society for Blood and Marrow Transplantation

ZHRE - 2R
(FE T 1320HE - 2RI BE

MAC & LT Flu/Bu4, Flu/TT/Bu
RIC/F M9 RIALE (RTC) /NMA & LT Flw/TBI, Flu/Cy. FLAG-

WD I % FEH T IDA. Flw/Bu2, FluMel, FlwTreo (Treo:AX#A&7E) . Fluw/TT/Bu,
FLAMSA 23FE#i ST 5,
FLAG-IDA : Flu+ Cytarabine + G-CSF +Idarubicin, FLAMSA: Flu+ Ara-
C+ Amsacrine (ARFAAF)

A - & A RTA T NE T O BRI AL - AEORTHEIE 20

(ET i3 - RIS | 25, R S 2 RIS RE T D,

B 2 R E T

HA KT 4 Ol | MAC (FLU/BU4) & RIC (FLU/BU X/% FLU/MEL)

i v' Scott BL, et al. Myeloablative versus reduced-intensity hematopoietic

cell transplantation for acute myeloid leukemia and myelodysplastic
syndromes. J Clin Oncol. 2017;35:1154-61.9

Flu/Bu4

v" Kroger N, et al. Dose-reduced versus standard conditioning followed
by allogeneic stem-cell transplantation for patients
with myelodysplastic syndrome: a prospective randomized phase 111
study of the EBMT (RICMAC trial). J Clin Oncol. 2017;35:2157-
64.7

v' Lee JH, et al. Randomized trial of myeloablative conditioning
regimens: busulfan plus cyclophosphamide versus busulfan plus
fludarabine. J Clin Oncol. 2013;31:701-9.%

v" Rambaldi A, et al. Busulfan plus cyclophosphamide versus busulfan
plus fludarabine as a preparative regimen for allogeneic haemopoietic
stem-cell transplantation in patients with acute myeloid leukaemia: an
open-label, multicentre, randomised, phase 3 trial. Lancet Oncol.
2015;16:1525-36.7

Fluw/TT/Bu

v' Peters C, et al. Total body irradiation or chemotherapy conditioning in
childhood ALL: a multinational, randomized, noninferiority phase III
study. J Clin Oncol. 2020;39:295-307. 10

Flu/TBI

v' Bornhauser M, et al. Reduced-intensity conditioning versus standard
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Flu/Cy

v

FLAG-IDA

v

Flu/Bu2

v

Flu/Mel

1)

2)

3)

Flu/Treo

v

conditioning before allogeneic haemopoietic cell transplantation in
patients with acute myeloid leukaemia in first complete remission: a
prospective, open-label randomised phase 3 trial. Lancet Oncol.
2012;13:1035-44. 1V

Blaise D, et al. Randomized study of 2 reduced-intensity conditioning
strategies for human leukocyte antigen-matched, related allogeneic
peripheral blood stem cell transplantation: prospective clinical and

socioeconomic evaluation. Cancer. 2013;119:602-11. '»

IRHLSCHRDFE 72 L

IRHLSCHRDFE 72 L

Blaise D, et al. Randomized study of 2 reduced-intensity conditioning
strategies for human leukocyte antigen-matched, related allogeneic
peripheral blood stem cell transplantation: prospective clinical and
socioeconomic evaluation. Cancer. 2013;119:602-11. '»

Beelen DW, et al. Treosulfan or busulfan plus fludarabine as
conditioning treatment before allogeneic haemopoietic stem cell
transplantation for older patients with acute myeloid leukaemia

or myelodysplastic syndrome (MC-FludT.14/L): a randomised, non-
inferiority, phase 3 trial. Lancet Haematol. 2020;7:¢28-39.%

Scott BL, et al. Myeloablative versus reduced-intensity hematopoietic
cell transplantation for acute myeloid leukemia and myelodysplastic
syndromes. J Clin Oncol. 2017;35:1154-61. ©

Eapen M, et al. Hematopoietic cell transplant for acute myeloid
leukemia and myelodysplastic syndrome: conditioning regimen
intensity. Blood Adv. 2018;2:2095-103. '3

Shimoni A, et al. Comparison between two fludarabine-based
reduced-intensity conditioning regimens before allogeneic
hematopoietic stem-cell transplantation: fludarabine/melphalan is
associated with higher incidence of acute graft-versus-host disease
and non-relapse mortality and lower incidence of relapse than

fludarabine/busulfan. Leukemia. 2007;21:2109-16. '4

Beelen DW, et al. Treosulfan or busulfan plus fludarabine as
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conditioning treatment before allogeneic haemopoietic stem cell
transplantation for older patients with acute myeloid leukaemia

or myelodysplastic syndrome (MC-FludT.14/L): a randomised, non-
inferiority, phase 3 trial. Lancet Haematol. 2020;7:¢28-39. >
Shimoni A, et al.Allogeneic hematopoietic cell transplantation in
patients with myelodysplastic syndrome using treosulfan based
compared to other reduced-intensity or myeloablative conditioning
regimens. A report of the chronic malignancies working party of the

EBMT. Br ] Haematol. 2021;195:417-28. '

Flu/TT/Bu

v

Peters C, et al. Total body irradiation or chemotherapy conditioning in
childhood ALL: a multinational, randomized, noninferiority phase III
study. J Clin Oncol. 2020;39:295-307.19

Saraceni F, et al. Thiotepa-busulfan-fludarabine compared to
busulfan- fludarabine for sibling and unrelated donor transplant in

acute myeloid leukemia in first remission. Oncotarget. 2018;3379-93.
16)

FLAMSA

v

Craddock C, et al. Augmented reduced-intensity regimen does not
improve postallogeneic transplant outcomes in acute myeloid
leukemia. J Clin Oncol. 2020;39:768-78. '

Schmid C, et al. Sequential regimen of chemotherapy,
reducedintensity conditioning for allogeneic stem-cell transplantation,
and prophylactic donor lymphocyte transfusion in high-risk

acute myeloid leukemia and myelodysplastic syndrome. J Clin Oncol.

2005;23:5675-87. 1%

{5 consensus recommendation Td Y A FZ A L TlI7eunns, BRI E
Mt 7 v —7 (EBMT) I A RIA 2L TBLT, 4
A RTA NETHALEMTICH D L HWrT 5, RENOBHERTR
PEDOFLHNITA E 720,

3) JE

A RTA 4% HENZFE T

ZHRE -« ZhR
(F7ZITZDRE - DRI E
HO & % R E T

Mk - HE
(F7ZITMIE - EICE
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ks

4. BEEZARITOVTEER TR L BN ERREBREEICONT

L

5. EERBICRHIERNDOLARIE - HEFICOWLT
(1) BELALLERER, ROBEABRFOLRMAXE L TOHRENRR

KIE DA KZ A >, UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep
11,2023 KBk DT A KZ A >, The EBMT Handbook: 13 Conditioning 2024 (2351 5 7 /L4
Zey (LR, Flu) ZBE#E 2 LA ORPGHILOEA 2 LU TICRE# T D, Treo KT
Amsacrine 3AF CAHRAGE D72, Flu/Treo LT FLAMSA O L ¥ A 2T 55 SCEBRV
7=

[UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11, 2023 ]
<Flu/TBI>
1) Baron F, et al.Non-myeloablative allogeneic hematopoietic cell transplantation following

fludarabine plus 2 Gy TBI or ATG plus 8 Gy TLI: a phase II randomized study from the

Belgian Hematological Society. J] Hematol Oncol. 2015;8:4.

R AR S AT & B E 00 75 i BA T D BE & 6412, HLA —EFfid(n =

54)F 7213 HLA —E&JEI% K F—10/10(n = 40)72> & OO i AR EE A4 [ Rl i s 4 i i

fili (NMA) %. Flut2Gy 45 S (Flu-TBI ; n =49) £ 7213 8Gy &V >/ HilR & +HT

Mo e 7 = 7" U L (TLI-ATG B; n=45)OFTALE & bhik U756 I FZ sk 7 o & A1k

R TH D,

< Flu-TBI:Flu30mg/m?>C-4, -3, BLW 2 HEIZEEGL, i\ T 0 HEIZ 2

Gy TBI (-1 HH® TBI #5 %),

< TLI-ATG: 8 Gy DR U >/ EiFREH(TLI) (Bhl 11 BRI/ SBEAA L. 1 H 80 cGy

AFt10E (8Gy) #4) &. ATG (Thymoglobulin) %-11 HH2»6-7 HH £ T
1.5 mg/kg/ H O H & TRV 5-

7L — NI~V 2k GVHD (FZFHIlEE) o 180 H A BRI A RIL, Flw/TBI BH

T 12.2%, TLI-ATG A T89% Th -7z (P=0.5), PEE/HEDEN GVHD O 2 4

[ AR ERIE, Flu-TBI 35 T 40.8%, TLI-ATG & T 17.8% Th 7= (P=

0.017). 5%l Flu-TBI 24 & 10 #il> TLI-ATG & X, FF—F A U XA LUK

Wied, TR K — U L oREREEE (DL 2 Fallci 542207, —J. 160

Flu-TBI {55 & 5 10> TLI-ATG #3 (PBhR972 DLI 25210 7= 2 il &) (3, BAEf

REARN R, BRAEMELOS, FIREETOZD, 2[HHO HCT 2% 72, 44
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M O3 METT O BFERAEZRIT, Flw/TBI # T 22%. TLI-ATG #£C 50% CTdh-7- (P=
0.017), 4 FMOIEFIEILLE O RFEFRARIT, Flw/TBI #£ T 24%, TLI-ATG #TC 13% T
bole (P=0.5), K%, 4 FEHORAEFR (0S) BLOEHEAFER (PFS) 13,
FlwTBI B TZNZEI 53%B LN 54% TH > 7= DIkt L, TLI-ATG BETIXZNZE1
54% (P=0.9). 37% (P=0.12) Tho',

Flu-TBI D &3 % & TLI-ATG BEOBEIXEM GVHD O3ARNMEL
BROBAERNENST2HOD, 0OS IXFEEETH -7,
BHHILICE ST ERGIIRIN TR, HCICE-T-FRIT 41 #IT, NiR%
LLFIZRT,

#* FHEIZE-T-FR
Flu-TBI # TLI-ATG £
FEA
(n=22/49) (n=19/45)
Relapse/progression* 10 13
3

2**

Infection
Acute GVHD
Chronic GVHD

Alveolar hemorrhage
Epilepsy

5
1
2
Acute respiratory distress syndrome 1
1
1
Second malignancy 1

0

- o O O O O

Hemolytic anemia
Total 22 19
R EATRRICRAE LI TR TORL EEHRINLD,
PR R —U o8Bk (DLD #%0OF 2 7 KRB OBE ST,
CTCAE Grade 3 UL EOFEFHRIZOWTII RSN TV, ALFia OFEFRRICO
WCLUBBER 100 B LAINIZA 722 < & b 1 [BIOMIE Y)Y Flu-TBI #C 19/49 #1(39%) .
TLI-ATG #£ T 25/45 B (56%) . FERYLED Flu-TBI #£C 3/45 5 (6%). TLI-ATG
BET 7/45 B (16%) RBOHNLTWD, Fio, FHFICET 5 CMV MiGHEERE/ K
F =R CMV FEMEL O BFEFRIEHRIL Flu-TBI #£ T 31%. TLI-ATG #£C 47% & #
Ha3niz,
Bt 180 H £ TIZ, Flu-TBI BETIL 6/49 f51l (12%) THE&M: GVHD #RIEL, £ D
95 Grade 2 7% 4/49 5 (8%) . Grade 3 7% 1/49 5l (2%). Grade 4 H° 1/49 #] (2%) T
&b olz, —Ji. TLI-ATG £ TIL 4/45 1511 (9%) 732 GVHD Z%JiE L, Grade 2 728
3/45 B (7%). Grade 4 2% 1/45 51 (2%) TH 7=,

[ The EBMT Handbook: 13 Conditioning 2024]
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<MAC (FLU/BU4) & RIC (FLU/BU X% FLU/MEL) >

2)

Scott BL, et al. Myeloablative versus reduced-intensity hematopoietic cell transplantation for
acute myeloid leukemia and myelodysplastic syndromes. J Clin Oncol. 2017;35:1154-61.
ST BEIE B IR R 72 13 B SR RUE (R S 2 X5 MAC & RIC Z Heied™ 55 11
FRAEAE 2oL RRBR DS TE it S 4172,

< RIC:
v' Flw/Bu2 : Flul (120~180mg/m?) KX f Bu2 (<8mg/kg % #%11 FE721% 6.4mg/kg &
IRA)
v' Flu/Mel : Flu (120~180mg/m?) & X Mel (<150mg/m?)
< MAC:

v Bu (B0 16mg/kg £7-13EIRAN 12.8mg/kg) & UL FOWFNNDOMAEHE
> Cy (120 mg/kg)
> Flu (120~180mg/m? : Flu/Bu4)

v I, Cy (120 mg/kg) & TBLAHHSHRIEST (12~14.2 Gy)

HCT (R EFEE <4 T, HCT RIOBHEIFER3< 5% 18~65 ik D BFH %, MAC
(n=135) F7IEXRIC (n=137) IZH\ T, HLA &~ v F S Hoilfx N —F 720X
FEMAE K —6 O HCT (ZHAELAIZEI D 11 7=, EEFHMATEE (X, intent-to-treat 47
MR EE D < EMEAELT% 18 » AD 0S & Lz,  BIRAGGEMIEH 1T, HEEEAFR

(RFS) # L ONRBRBSEIE L (TRM) & Eilc, AR~ T EBEERIT
356 I TH-T-HL DD, FHRENRICHEDO TN MAC LD bmhol=27-0, BEkid
22 ICHIE ST (R 48.3%:; 95% CI, 39.6%~56.4%33 & O 13.5%; 95% CI,
8.3%~19.8%; P<0.001), 18 % AW T, RIC BEDHEF D 0S 11X 67.7% (95% CI,
59.1%~74.9%) ToH->7=DIZH L, MAC BETIX 77.5% (95% CI, 69.4%~83.7%) T
bt (55, 9.8%; 95% CI, -0.8%~20.3%; P=0.07), RIC # T TRM 1% 4.4% (95%
CL 1.8%~8.9%) TH->7=DIZxf L, MAC BETIE 15.8% (95% CI, 10.2%~22.5%) T
otz (P=0.002), RICHETOD RFS 1% 47.3% (95% CI, 38.7%~55.4%) Tih->7=D
2%k L, MAC BE Tl 67.8% (95% CI, 59.1%~75%) ToH-7- (P<0.01), OSix
MAC BED S D3 mm o Toid . TR HE R TldZe -7z, RIC #EIX MAC B &
e U C TRM TR o 72 233235 < . MAC BEIZ X % RFS TIEHEHOICH E R
BAMERRD bNTe, ThbOT7T—&I%L, MEEREME B M F 72 135 56 2T RO %
BED SR 1T AR L LT MAC O A2 X+ 2550 Th 5,

RIC BED 9 6 4 BITBHERIOFRPRD Hiv, Fik&inolz, TR ST FLZLN
T OWNRZE LLUTFIZRT, 1RPRBEEIL MAC BET 22 f#il, RIC BT 8 #HlERH 5TV
Do

F LIRS FG

10
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SEN

Relapse

Organ failure
Cardiac
Multiorgan failure
Sinusoidal  obstruction
syndrome
Pulmonary hemorrhage
GVHD

LAcute

LChronic

LpProgressive

Infection
Graft failure/graft
rejection

Sudden death

Total

MAC BICHEHELIZEBED I B 9 AN 18 » AWSTEFEL TV,

MAC % No.(%)
(n=30/135)
10%(33.3)
3(10)
1 0
0 1

1 0
15(50)
5 1

0 1(2.3)

30 44

*RIC $2 1238 L= 28 AL 18 » AFf s CTAEFEL T,

CTCAE grade 3 BL EOHEFZOFRBURIZ DL FITRT,

A Toxicity Frequency, Days 0 to 540 (%) B

Abnormal liver symptoms
Alkaline phosphatase
Bilirubin

AST
ALT
Dyspnea

Hypoxia
Capillary leak syndrome

Hypotension

Thrombotic thrombocytopenic purpura
Seizures

Somnolence

Cardiac arrhythmia

Left ventricular dysfunction
Hemorrhage
Receive dialysis
Chronic kidney disease
Acute kidney injury
Cystitis noninfective
Oral mucositis
Maximum toxicity

Abnormal liver symptoms

Core Toxicities Alkaline phosphatase

Bilirubin

M Grade 3 AST
Grade 4 ALT
M Grade § Dyspnea
W Yes Hypoxia

Capillary leak syndrome
Hypotension

Thrombotic thrombocytopenic purpura
Seizures

Somnolence

Cardiac arthythmia

Left ventricular dysfunction
Hemorrhage

Receive dialysis

Chronic kidney disease

Acute kidney injury

Cystitis noninfective

Oral mucositis

Maximum toxicity

38%%(86.4)
12.3)

RIC #£ No.(%)
(n=44/137)

Toxicity Frequency, Days 0 to 540 (%)

...........

Core Toxicities

M Grade 3

Grade &
™ Grade 5
- Yes

Max Toxicity

0369 1318 23 28 33 38 43 48 53 58 63 68 73 78 83 88 93 98

0369 1318 23 28 33 38 43 48 53 58 63 68 73 78 83 88 93 98

N =133
Total deaths, 22
Deaths resulting from toxicity, 10

CTCAE Grade 3 UL FOFEHS

N=133

<Flu/Bu4 >

3) Kroger N, et al. Dose-reduced versus standard conditioning followed by allogeneic stem-cell

Total deaths, 37
Deaths resulting from toxicity, 9
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transplantation for patients with myelodysplastic syndrome: a prospective randomized phase III
study of the EBMT (RICMAC trial). J Clin Oncol. 2017;35:2157-64.

BRERIZBIEGRE (MDS) B A X412, FFEBAEATO RIC & MAC % Hfg3 2 Hif
& Sk R A — 70 T VIR AL T AR Ch D

< RIC:Bu (#H 8 mg/kg £ 71XF#IRN 6.4 mgkg) KU Flu (150 mg/m2)

< MAC: Bu (#F 16 mg/kg £ 7213k 12.8 mg/kg) KT Cy (120 mg/kg)

RN M fE AR 2 (ESBT) (2 & 0 3B ENE S 4v, 18 JigkHs b &k 129 filoo B
NGRS ATz, BT 11 OETEIMESIZE VAT b, Fh—, Fln, FERHEC
EonTEhitb s n,

MEEOBIERIZFAFE ThH o7z, B8 £/ (aGVHD) 1I~1V OfF X H
(CD 1%, RIC &£ 32.3%., MAC £ 37.5% Cdh > 7= (P=0.35), BB *H1E L5H
(cGVHD) Of5#EXM (CD %, RIC # 61.6%. MAC #£ 64.7% Coh -7z (P=
0.76), 1 FZOIFHIILTHEOEFXM (CD 1, RIC # 17% (95% CI, 8%~
26%) . MAC B 25% (95% CI, 15%~36%) TdH-7= (P=029), 24 FEHODOEHEDE
FEXM (CD X, RIC BETIX 17% (95% CI, 8%~26%). MAC #E Tl 15% (95%
CL. 6%~24%) TH Y (P=0.6)., TDORiF, RIC %D 2 FEERE(FRL LOREF
FIXTENZEI 62% (95% CL, 50%~74%) . 76% (95% CI. 66%~87%). MAC 4TI
ZIEI 58% (95% CI, 46%~71%). 63% (95% CI, 51%~75%) Th-o7= (L
A1 P=0.58, P=0.08),

RN MR B A 2 2 L D 2 ORI & 7 > & MMEBBRTiX, RIC I2XY, MDS &
T TRME AV BENE A R R ICB VT MAC LRI 7 Y 2 RO EH
AR ORAEFENG LN,

LRMIZONT, FHEHIRICE 7= F5 KO CTCAE Grade 3 LA EOFERF/RI LT
720N, FETIZE S 7= FRIT 38/129 f5il (29%) T, D H 5 MAC Tl RS EAE
25 5/64 15 (8%) . BBHHESEIEDS 18 /64 il (28%) Dt 23 5], RIC #f ClLyE /A BIHIsE
25 2/65 %1 (3%) . BAEESESEDS 11/65 151 (17%) . E O3 2/65 411 (3%) DFt 15
BIERD b TWD, WIRELLTIZRT,

F WLICE-T-FSL

— MAC # No. RIC # No.
(n=64) (n=65)
P FE BE L AE 5 2
FEHE B H AT 18 11
Z DAth 0 2
Bt 23 15

KA DFEFRIZHOWTUILL FITRT,

12
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K KMFAOAEFR—E

MAC % No. (%) RIC # No. (%)
AE (n=65)
(n=64)

Acute GVHD,

LGrade 1 8 (13) 13 (20)

LGrade 2 15 (23) 11 (17)

LGrade 3 6(9) 9(14)

LGrade 4 3(5) 1(1)

Chronic GVHD,

LLimited 11 (22) 13 (23)
LExtensive 21 (41) 25 (44)

JEYLIE 48 44

Lo i e 31 22

Ly /L 2 e 21 14

CTCAE Grade 3 L EOFERIZOWTIIR I LTV WS, Bearman FEUEIZ IS 1T D lfeR
FMEOIERE R 2 LI IR T,

3% Bearman #:YE|Z35 17 5 Grade Bl/figas meth
MAC #£, No | RIC #, No (%) | A%F, No (%)

NG A—=F (%) (n=46) (n=93)
(n=47)

max bearman
0: 72 L/Grade 1 8(17.0) 15 (32.6) 23 (24.7)
20k 39 (83.0) 31(67.4) 70 (75.3)
Al 47 (100.0) 46 (100.0) 93 (100.0)
cardiac_grade
0: 72 L/Grade 1 43 (91.5) 44 (97.8) 87 (94.6)
20k 4 (8.5) 1(2.2) 5054
Al 47 (100.0) 45 (100.0) 92 (100.0)
bladder_ grade
0: 72 L/Grade 1 46 (97.9) 45 (100.0) 91 (98.9)
20k 1(2.1) 0(0.0) 1(1.1)
S 47 (100.0) 45 (100.0) 92 (100.0)

renal grade

13
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0: 72 L/Grade 1 38 (80.9) 41 (91.1) 79 (85.9)
2L E 9 (19.1) 4(8.9) 13 (14.1)
X 47 (100.0) 45 (100.0) 92 (100.0)
pulmonary_grade

0: 72 L/Grade 1 43 (91.5) 43 (95.6) 86 (93.5)
2L E 4 (8.5) 2 (4.4) 6 (6.5)
X 47 (100.0) 45 (100.0) 92 (100.0)
hepatic_grade

0: 72 L/Grade 1 36 (76.6) 38 (84.4) 74 (80.4)
2L E 11 (23.4) 7 (15.6) 18 (19.6)
X 47 (100.0) 45 (100.0) 92 (100.0)
cns_grade

0: 72 L/Grade 1 46 (97.9) 43 (95.6) 89 (96.7)
2L E 12.1) 2 (4.4) 3(3.3)
X 47 (100.0) 45 (100.0) 92 (100.0)
stomatitis_grade

0: 72 L/Grade 1 13 (27.7) 22 (48.9) 35(38.0)
2L E 34 (72.3) 23 (51.1) 57 (62.0)
X 47 (100.0) 45 (100.0) 92 (100.0)
gi_grade

0: 72 L/Grade 1 46 (97.9) 43 (95.6) 89 (96.7)
2L E 12.1) 2 (4.4) 3(3.3)
X 47 (100.0) 45 (100.0) 92 (100.0)

4) Lee JH, et al. Randomized trial of myeloablative conditioning regimens: busulfan plus
cyclophosphamide versus busulfan plus fludarabine. J Clin Oncol. 2013;31:701-9.
FHILP F & OV #E S 2 AUE B BE 121 2 [RIfE Ao (HCT) D7D 2>
DOEREREERRTLE L A 2 i 2720, 5 AR A RS R AER 2 320 L
7o
HAEA%, 64 BIOEED Bu B2mgkg/B X 4 Af) & Cy (60 mgkg/A X2 H
) OffH (BuCy) &%, 62 HlDEEN Bu (FMHE - A 2—/) & Flu
(30 mg/m*/A X 5 Af]) OO (BuFlu) Z52iF7z,
FlRO T IAEIE 41 5% HIFA. 17~597%) Td -7, BuFlu BED 5 FlDEBFENAF R
AR LI (—RM, n=1; 2%k, n=4), HCT % 4T, L=y bl
FA Y XLOEG O P IAEIT BuFlu HE THEICH S (0% * 5.5% ; P<0.001), &4
R —2 2 U X AL BuCy BECEiD -T2 (97.2% X 44.4% ; P<0.001), FTE (/'L —

14
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R3LLE) OREYYES X OV ka2 A HFGUL BuCy BECHEIZEZ D o 1203, iR
AEFGOBEIIME TR CTH o 7o, IEFFEIETRIIMAE TRER T > 7273,
BuCy BEII R4 (0S), MEHIEAFER (RFS), AN MAEE (EFS) 723 RAT
Tho7T- Q4K 0S, 67.4% % 41.4%. P=0.014 ; RFS. 74.7% %I 54.9%. P

=0.027 ; EFS, 60.7% %f 36.0%. P=0.014),

BuFlu L ¥ A U3 [EfE HCT D728 OB AR RTALERRIE DO XI5 & 70 5 F PRI
WT, BuCy LV A DB R L ITR6RNWZ 2R L TN D,

B IEICE ST HEFER RO CICESTAEFERIIRSNTOARY, ALEEO
HERERICHOWTLLFIZRT,

K KMFAOAEFR—E

AE BuCy & No (%) | BuFlu # No (%) Griy
(n=64) (n=62) (n=126)

Acute GVHD 17/64 (26.6) 20/62 (32.3) 37/126 (29.4)
LGrade 1 3 10 13

LGrade 2 5 5 10

LGrade 3 7 5 12

LGrade 4 2 0 2

Chronic GVHD 39/54 (72.2) 34/50 (68) 72/104 (70.2)
LLimited 16 17 33
LExtensive 23 17 40

Hepatic SOS 7/64 (10.0) 3/62 (4.8) 10/126 (7.9)
Lmild 1 1 2

LModerate 6 2 8

LSevere 0 0 0

CMYV antigenemia 40 (62.5) 34 (54.8) 74 (58.7)
CMV disease

Lnterstitial pneumonitis 0 1(1.6) 1(0.8)
LGastroenteritis 3(4.7) 2(3.2) 5 (4.0)
Interstitial pneumonitis 3@4.7) 2(3.2) 5(4.0)

F7-. CTCAE Grade 3 UL FOBFEELIZHOWTITLL I RT,

# CTCAEGrade3 VL LoOFEFG &

BuCy #:(n=64)

BuFlu #(n=62)

Total(n=126)

AE No

% No

% No

%

15
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5)

Cardiac 1 1.6 0 — 1 0.8
Coagulation 2 3.1 1 1.6 3 2.4
GI, upper 20 31.3 10 16.1 30 23.8
GI, lower 13 20.3 5 8.1 18 14.3
Hepatic 21 32.8 20 323 41 325
Infection 44 68.8 31 50.0 75 59.5
Neurologic 0 — 0 — 0 —
Pulmonary 1 1.6 2 3.2 3 2.4
Renal 1 1.6 2 32 3 24

Rambaldi A, et al. Busulfan plus cyclophosphamide versus busulfan plus fludarabine as a
preparative regimen for allogeneic haemopoietic stem-cell transplantation in patients with
acute myeloid leukaemia: an open-label, multicentre, randomised, phase 3 trial. Lancet Oncol.
2015;16:1525-36.
A X VT D25 DIFFEBHEE X — b A AT IO | SORFFEBHEE v & —IcB W0
T, AWEEBEVE AR B 25 & LI E M aa 3L R VR 2L 28 T AHRAER 23 52
i S A7,
*5 R 1E 40~65 1% T, Eastern Cooperative Oncology Group (ECOG) DL IKAE
(PS) W3R THY ., TREMIREICHHEBETH-T=, BEIX. Bu/Cy OFIRN
B H-#E L Bu/Flu OFIRN GHEC 1:1 OFIG CTEIEZIZE D 11T 572, Bu/Cy FEIZHI
DU THNTBEIL, 4 HEER: LT Bu0.8 mgkg Z 1 H 4 [8], 2 BRI > RN 5
I3 (9 HEMNL-6 HEETI16 R, b 12.8 mgkg) . Cy X2 HFEREL
T1H60mgkg #5377 (4HHEE-3HHE, B&%5& 120 mg/kg), Bu/Flu FEiZE
DY THNEEIE, FEO Bu Z#kRNKREG S (6 AA2G-3 AHET), Flu X
4 AFEKLT1 H 40mg/m? 53N (6 HANG3 HAE T, kb5 E
160 mg/m?) , EEFHE B (X 1 FIEFHRBLETRTH Y . X ITT ITHESV T &
. ZEVERHEIT 7 " b oV CHERL U 72 AR R S 7z, 252 Bl o0 /A A Rk L
Bu/Cy (n=125) F£721X Bu/Flu (n=127) %57 HRECIE/ERIZEIV 177, BHH)
MO RAEIX 27.5 22 H Th o7z, 1 FEHEFIETHIT, Bu/Cy BT 17.2% (95% CI
11.6-25.4) . Bu/Flu #£ T 7.9% (95% Cl14.3-14.3) Toho7= (Gray BRE. p=0.026), #x
HHENE ST L— R 3 DL EOAEFZIL, HLRROAEFEFRS (Bu/Cy D
R1BIOEFED S EH 28 4] [23%]. Bu+Flu#ED 124 FIOEFE D H B 26 ] [21%])
B I OUWIYE (Bu/Cy #ED 21 61 [17%]. Bu/Flu B0 13 61 [10%] DEEFIZD 7L &
H 1 DDAXRERRDBNT) Thol,
i O SME B BENE A M B 1238V T, MAC 12381 % Bu/Flu @ L ¥ A %, Bu/Cy
DL YA L HBMHEBEEECENMEN D EAURS I, S8R PTA MR ER b iR S
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NTWo, Lo T, @EiEE IR 2 RBEEMEOFEICHENTIL, 2oLy Ay
ZIEEIRIR & 72T RETH D,

R IEICE S T2FERICHOWTIREN TV AR,

TN E - 72503 Bu/Cy £ T 50 5, Bu/Flu#ETS1HITHY . ZONRIZLL TR
ER

F WLICE-T-FSL

Bu/Cy # No.(%) Bu/Flu # No.(%)
(n=121) (n=124)
Total mortality 50 (41%) 51 (41%)
Relapse death 27 (22%) 38 (31%)
Non-relapse death 23 (19%) 13 (10%)
Graft-versus-host 5 (4%) 3 (2%)
disease
Infection 8 (7%) 7 (6%)
Viral 0 (0%) 2 (2%)
Bacterial 5 (4%) 2 (2%)
Fungal 3 (2%) 1 (<1%)
Unknown cause 0 (0%) 2 (2%)
Organ failure 9 (7%) 1 (<1%)
Heart 2 (2%) 1 (<1%)
Lung 4 (3%) 0 (0%)
Gastrointestinal 1 (<1%) 0 (0%)
Multiple 2 (2%) 0 (0%)
Haemorrhage 1 (<1%) 1 (<1%)
Other 0 (0%) 1 (<1%)

CTCAE Grade 3 UL FOFEG % LI IR,

5% CTCAE Grade 3 UL Fo=E4

AE Bu/Cy # No.(%) Bu/Flu # No.(%)
(n=121) (n=124)
Grade 3 | Grade 4 | Grade 5 | Grade 3 | Grade 4 | Grade 5
Infection 13 4(3%) |8(7%) |6(5%) |0 7 (6%)
(11%)
Gastrointestinal 27 0 1 26 0 0

17
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(22%) (<1%) | (21%)
Metabolic/laboratory 8 (7%) 1 0 212%) |0 0
(<1%)
Pulmonary/upper respiratory 8 (7%) 1 4 (3%) | 2(12%) 1 0
(<1%) (<1%)
Cardiac arrhythmia/cardiac | 1 (<1%) | 0 32%) [3(2%) |0 0
general
Neurology 3 (2%) 1 0 1(<1%) |0 0
(<1%)
Constitutional symptoms* 1(<1%) |0 0 2 (2%) 0 0
Allergy/immunology 1(<1%) |0 0 0 0 0
Blood/bone marrow 13 3(2%) |0 8 (6%) 1 1
(11%) (<1%) | (<1%)
Dermatology/skin 1(<1%) |0 0 0 0 0
Renal/genitourinary 3 (2%) 1 0 0 0 0
(<1%)
Musculoskeletal/soft tissue 3 (2%) 0 0 0 0 0
Haemorrhage/bleeding 2 (2%) 0 1 0 0 1
(<1%) (<1%)
Endocrine 1(<1%) |0 0 1(<1%) |0 0
Hepatobiliary/pancreas 1(<1%) |0 0 1(<1%) |0 0
Ocular/visual 1(<1%) |0 0 1(<1%) |0 0
Pain 32%) |0 0 0 0 0
Vascular 2 (2%) 0 0 0 0 0
Coagulation 0 2(2%) |0 0 0 0
Secondary malignancy 0 0 0 3 (2%) 0 0
Multi-organ failure 0 0 2(2%) |0 0 1
(<1%)

* [Constitutional symptoms* | (21X fever, fatigue, insomnia 72 & OEH RN E i E T,

F7-. BAE% 28 HULNIZEIT 5. Bearman #E%EIZ LD < Grade Bligssia 2 LA FIZR
7,

# Bearman F:UEIZ ST D Grade3 LA _EDfgigs 5t
Bu/Cy # No.(%) Bu/Flu # No.(%)
(n=121) (n=124)

18
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Mucosa 1 (<1%) 1 (<1%)
Liver 0 1 (<1%)
Gut 2 (2%) 0
Bladder 2 (2%) 0
Heart 1 (<1%) 0
Kidney 0 0
Central 1 (<1%) 0
nervous
system
Lung 0 0
<Flw/TT/Bu>

6)

Peters C, et al. Total body irradiation or chemotherapy conditioning in childhood ALL:
a multinational, randomized, noninferiority phase III study. J Clin Oncol. 2020;39:295-307.
FORUM BRI%, HEEA b EER, IFEM. EEEZHERILFE, 5 N, FELH MR
B CHITEHE L L COPFRALSRIED TBI O L 72 V155008 9 hoBiiiTbi
72 WUAZ ALL TH Y, ZWIRFEE 18 skl T, &M EdMiam (HSCT) MifT
RFAEHR S 4~21 5k, M ESMARAR AT S 2 EARICE L, HLA —8ufnfk £ 72133k M
R —%24G958E8%, DF 12Gy TBIB LN ARy Rick % MACHES . Flu,
TT. BEL O Bu £720% Treo DWW N0 E T D RECEIES B (11T Bz,
S3BIDEREFENA T V—=2 T %320, 417 BINEEAEZIZE Y £ S, 212 B0
TBL. 201 MBI L DAy T 1 a =0 7 &% -, BYEIR O el 2.1
FThHoTz, ITTHEFIZIBWT, 24FE2AEFER (0S) 1L TBIEE (091, 95%(FHEX M
0.86~0.95, P <0.0001) 2MbFHIEIC LD 2T v a= 7/ (075, 95%(EHEHX
[f0.67~0.81) &l L CHEIZED? o7, BB L ONREBEIE L O 2 4[] 0 SFE
FAZRIT, TBIRETIZENE 0.12 (95%CI, 0.08~0.17, P <0.0001), 0.02 (95%
CI, <0.01~0.05, P =0.0269), {LFRIEIC L Dar T4 v a = THETIEEREN
0.33 (95%CI, 0.25~0.40), 0.09 (95%CI, 0.05~0.14) ThH -7,

TBI & = ARy ROOERIE, (LFIRIEIC X 2 RiTALE & el L C2AFH (0S) ok
FBLEHEY A7 O TRRBO LN, Lo T, RS mEMmasibs i 5 4%
PLEDE Y A7 ALL BEFIZIE, TBI &= bRy ROGEHANHELES LD,

MAT (Modified as treated) 2EHIZ31F 5, BAEZ100 H £ TOCTCAE Grade 324 O
EHELITHOWTLL FITRT,

% CTCAE Grade 3VL Foof5E54:

AE TBI n(%) Busulfan-based Treosulfan-based
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CHC n(%) CHC n(%)
Reduced granulocytes 164 (86%) 84 (90%) 80 (92%)
Reduced haemoglobin 153 (81%) 75 (79%) 75 (85%)
Reduced leukocytes 170 (89%) 85 (89%) 82 (93%)
Reduced platelets 171 (90%) 91 (95%) 82 (93%)
Haemolysis 2 (1%) 0 (0%) 3 (4%)
Non-Haematologic toxicity 163 (86%) 75 (78%) 75 (84%)
Allergic 1 (1%) 0 (0%) 1 (1%)
reaction/hypersensitivity
(incl. drug fever)
Cytokine release 1 (1%) 1 (1%) 1 (1%)
syndrome/acute infusion
reaction
Haemophagocytic 0 (0%) 0 (0%) 2 (3%)
lymphohistiocytosis
PTLD (post-transplant 1 (1%) 0 (0%) 6 (7%)
lymphoproliferative disease)
Serum sickness 0 (0%) 0 (0%) 0 (0%)
Arrhythmia 3 (2%) 1 (1%) 3 (4%)
Cardiac function 7 (4%) 1 (1%) 2 (3%)
DIC (disseminated 0 (0%) 0 (0%) 1 (1%)
intravascular coagulation)
Thrombotic microangiopathy | 4 (2%) 0 (0%) 2 (2%)
Acute vascular leak 5 (3%) 3 (3%) 1 (1%)
syndrome
Thrombosis/embolism 0 (0%) 0 (0%) 0 (0%)
Changes in the skin 4 (2%) 3 (3%) 8 (9%)
Diarrhoea 24 (13%) 14 (15%) 17 (19%)
Vomiting 24 (13%) 7 (7%) 18 (20%)
Stomatitis 124 (65%) 42 (44%) 49 (56%)
Nausea 70 (37%) 27 (28%) 32 (36%)
Colitis 5 (3%) 3 (3%) 3 (4%)
Ileus, gastrointestinal 3 (2%) 2 (2%) 4 (5%)
CNS haemorrhage 1 (1%) 0 (0%) 0 (0%)
Gastrointestinal 2 (1%) 4 (4%) 2 (2%)
haemorrhage
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Pulmonary haemorrhage 1 (1%) 1 (1%) 0 (0%)
Bladder haemorrhage 0 (0%) 0 (0%) 1 (1%)
Other haemorrhage 1 (1%) 1 (1%) 1 (1%)
Bilirubin 21 (11%) 13 (14%) 12 (14%)
Elevated ALT or AST 43 (23%) 13 (14%) 15 (17%)
VOD (veno-occlusive 4 (2%) 3 (3%) 1 (1%)
discase)

Liver dysfunction/failure 0 (0%) 1 (1%) 1 (1%)
(clinical)

Pancreatitis 0 (0%) 0 (0%) 0 (0%)
Fever 14 (7%) 5 (5%) 8 (9%)
Infection 71 (37%) 33 (34%) 57 (65%)
Osteonecrosis (avascular 1 (1%) 1 (1%) 0 (0%)
necrosis)

Peripheral neurotoxicity 1 (1%) 0 (0%) 5 (6%)
Central neurotoxicity 3 (2%) 3 (3%) 2 (2%)
Leukoencephalopathy 0 (0%) 0 (0%) 1 (2%)
Encephalopathy 2 (1%) 0 (0%) 3 (4%)
Seizure 1 (1%) 0 (0%) 1 (1%)
Hypoxia 21 (11%) 14 (15%) 15 (17%)
Pneumonitis, pulmonary 13 (7%) 8 (9%) 9 (11%)
infiltrates

ARDS (acute respiratory 4 (2%) 4 (4%) 5(6%)
distress syndrome)

Aspiration 0 (0%) 0 (0%) 3 (4%)
Atelectasis 0 (0%) 0 (0%) 0 (0%)
Creatinine 5 (3%) 1 (1%) 2 (2%)
Haematuria 3 (2%) 3 (3%) 4 (5%)
Proteinuria 0 (0%) 0 (0%) 0 (0%)

MATHEMIZEB W TIHTICE > - FH5:0361 /3804 (16%) THY . D5 LTBIEEA19/
194451 (10%) . Bu CHCEED22/ 96/ (23%) . Treo CHCE£2320/90f (22%) Tdh -

776

B DOEFRIC X HFET1E38 /3800 (10%) TH V. FD 9 HLTBIEEANN12 /1944
(6%) . BulEn™15/9661 (16%) . TreoffA311/90%] (12%) Tdh -7,
FEAIMIFMEDFETE1X23 /38061 (6%) TH V. D H HLTBIEENYT /19445 (4%). Bu
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CHCEENNT /9645 (7%) . Treo CHCEEDN9 /90451 (10%) T -7-,
F72. 17738061 (4%) TIHEBEENEO LN TEY, TOWNRELL FIZRT,

#£ IREBEHEE (TRM) OPNFR*

IR TBI & Bu ## Treo ##
(n=194) (n=96) (n=90)

Infection fungal 2 1 -
Infection viral 2 2 1
Infection viral + bacterial - - 3
Infection bacterial - - 1
Acute graft-versus-host disease | 1 - 1
Chronic graft-versus-host | 2 2 2
disease
Bleeding - 1 -
Veno-occlusive disease - 1 -
Post-transplant - - 1
lymphoproliferative disease
Total 7 7 9

*X 5|2, TBIBEIZEIMT S 472 iy, Treo DAL LT 12 8E (ue ha—)ViER) 23,
MEREAMY S EERE (HLH) 2R E LTHE LT,

BAE% 1000 £ TOEMGVHD (Grade 3-4) (%, ITTHM TIXTBIEE T25/21241
(12%) . CHCRETI18/201%1 (9%) #R Hil, MATHE[ TIXTBIEE T24/19441
(13%) . Bu-CHCHEET8/96%1 (8%). Treo-CHCHEET9/90%1 (10%) B H L7,

<Flw/TBI>

7) Bornhauser M, et al. Reduced-intensity conditioning versus standard conditioning before allogeneic
haemopoietic cell transplantation in patients with acute myeloid leukaemia in first complete
remission: a prospective, open-label randomised phase 3 trial. Lancet Oncol. 2012;13:1035-44.
W] T8 AT B D i e A P B A RF BT, RS ATALE CTd 5 Flu N — A
DAVT 4 a=y T LA LREREL U R & T A iR JEE RIEE AR 11T
B CTH D,
18~60 DA DO TERFMETH Y A7 Fiid@m U A7 O EBEME A s Gl iE =

FIZK o TER)DEFIT, 2Gy OEHHUF & 150mg/m(2)Flu % 4 [A14% 5-9 2 58 EE TS

ATALERE, £721% 2Gy DEHFWE & 120mg/kg D Cy % 6 [A1#% 5-3 5 FEUERTALE RIS
AT b, FEFHMME AL, ITT EBICBIT 2IFEHFRHIE TR TH T,

22



BEES ; IV-144

99 {51l D FBFE IBR VT ATALEREIC . 96 51l D FBFE DEERTALEFEIZEI Y B THhTe,
FHEFFEIE T OIAFIT, TR ATALERE & ARERTLERE O/’ T AT -T2 (3
ARG IR D B FESE A 2R:13% [95% CI 6-21] vs 18% [10-26];HR 0.62 [95% CI 0.30-1.31]),
FER (BRI AER 3 4F:28% [95%CI 19-38] vs 26% [17-36];HR 1.10 [95% CI 0.63-
1.90]), HEJRAFHIM G AFEMEHEAGTHIR 58% [95% CI 49-70] vs 56% [46-67];HR 0.85
[95% CI 0.55-1.32]). B L ORAEFHRE G AT 61% [95% CI50-74] vs 58%
[47-70];HR 0.77 [95%CI 0.48-1.25]) 1IHER CHEZIT e o7z, DMK D 7 L —
R 3~4 (%, FRESEESATALE CIIARERTALE R L~ DTy o 7o (SREEJRES AL ERE
D 50 FlOBF TR LT, EAEFTLLERED 73 BIORE), Bl ELH, ey
YET VT F = ORE EAEOMOBENWER OB, WA CHEZEIZR )5
77

SRPE IS ATALE X, RO R 5.2 5 2 L e | R AT ALE & i LT,
IEFFIE T ROIAR L B BOR D % b= o 3720, WIRIERICBMHEZ T 5
60 ﬁzﬂ%‘{%@%@%%'ﬁemﬁ%\% TITESERICHEH S NG5,

FREERSI RTAVERE CATL EH-231 /9461 (1%) . FFIEIZ L DIETH 94451 (1%) . 1
AHRREECZ LT F =07 U7 T U AREEN /906 (1%) BD B, i 6T
(IR & R o T, FEMERTRMERE 2 52 1T 72906 8 FIEBENIC TR Lz, D H H7Hl
VRIRBIESE, 1 HNIREARIR T RIZ K DA 22 380E LSEL L7z, CTC Grade 3LA I
DHEFLIZHONTITLLTFIZRT,

# CTC Grade 3LL O FEHS

PR YERTTRIRAE SREE TS AL E ¥
AE CTC Grade No.(%) No.(%)
(n=88) (n=94)
Oral mucositis > 2 (63) 3871
4 18 (20) 12*%(13)
Increased creatinine | 3 2(2) 0(0)
concentrations 4 1(1) 2(2)
Increased bilirubin | 3 9(10) 303
concentrations 4 2(2) 33

*Qral mucositisiZ B L Tldn=93 CHE L T\ 5,

8)

Blaise D, et al. Randomized study of 2 reduced-intensity conditioning strategies for human leukocyte
antigen-matched, related allogeneic peripheral blood stem cell transplantation: prospective clinical

and socioeconomic evaluation. Cancer. 2013;119:602-11.

(RIS I MRS B AT OO SR LTS ITALIE.  (RIC) D i 722 5L & R4 2 72 O BEAE 2y
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L5 2 BRSNS fE S e, MIREMEREE O B3 139 6 (Rl JefE, 54 5%, HibH,
21-657%) 723, Flu & BuB LU FHMaRME 7 =7 ) o (BurATG) (n=69) %
X 2F S (TBD) (n=70) OWTFANICEID i b, 20, [FfE HSCT %%
T,
>  Flu-Bu-rATG:Flu (30 mg/m? daily on days —5to—1), Bu (I mg/kg 4 times daily on days —4
to =3, rATG) (2.5 mg/kg on day —3).
> Flu-TBL:Flu (30 mg/m2 daily on days —5to —2). TBI (2 Gy)
BERHAR PRl 54 0 A (REPH, 26-88 W H) Thotz, 1 FERAEFRILE R CH—
Thole, 4 BIOBENTBIRICBHAARERBR LI, 7L — 200 4 OEMHRE
T *HE IR O R ESRIT, TBIAEL Y & BurATG BED TR E Do 7208 (47%5%F 27%;P
=0.01), EBIERBA R xHE £ CIEZEITREO b~ 7z, BurATG BETIL, FBIZE
D E < (65%%) 46%;P =0.05) . FFFRFEMEN -T2 (27%%F 54%;P <0.01), L >
L. FEHIIELCHRIL, TBIEEL D & BurATG BED 03 @ - 72 (38%%t 22%;P =
0.027), S5 4ERSEREORAETFRIT TBI BEE O Bu-tATG #E CTZIEIL 41%, EEEEALT
FX 29% T, WEEM CHE I ZEIT R o T,
B IEICE S 2 FGUC O TR SN TR, BAERICHEEL LA O E
FRE O E ST FHRELLFICRT, 81/139 5 (58%) 2NBEMHAR FIZFEL L,
ZDHH40/81 B (49%) ITFHRICEL DT THST,

K BAERICIAE LICRRRFA DR EHRS

AE FLU-BU-rATG# No.(%) FLU-TBIFNo.(%)
(n=69) (n=70)
aGVHD
LGrade 2 16(23) 8(11)
LGrade 3-4 17(24) 12(17)
c¢cGVHD
LLimited grade 10(18) 15(25)
LExtensive grade 34(61) 27(46)
Cause of death*
LDisease recurrence 15 25
LGraft failure 0 2
LGVHD 17 5
LSecondary cancer 1 2
LOthers 5 2

*HHRERO, EFREIET DHIE IR STV,

<Flu/Bu2 >
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9)

10)

Blaise D, et al. Randomized study of 2 reduced-intensity conditioning strategies for human
leukocyte antigen-matched, related allogeneic peripheral blood stem cell transplantation:

prospective clinical and socioeconomic evaluation. Cancer. 2013;119:602-11.
<Flw/TBI > DO IEZFLfk

Beelen DW, et al. Treosulfan or busulfan plus fludarabine as conditioning treatment before
allogeneic haemopoietic stem cell transplantation for older patients with acute myeloid
leukaemia or myelodysplastic syndrome (MC-FludT.14/L): a randomised, non-inferiority, phase
3 trial. Lancet Haematol. 2020;7:¢28-39.

Flw/Treo DUFHIC LD a0 T 4 v a = VORI & Ltk % | (KIRE D FlwBu &
BRI D720, 77V A, RAY AV — A XZVT | K—=F 2 FD31 0K
M2 —id, HFER. BIER, FEHME. 5 I AHRER A 520E L7, 18~70 5D
PR BB LR F 72 1B R REBUE RO BB DR R TH -7,

BEIE (1:1) T, 3HM ((4BE~2H) {21 H 10 gm>®D Treo % 2 Wl s #ET
BH5T 58, £7213-4 B &-3 HIZ 6 FFEIRIIE T 0.8 mg/kg @ Bu % 2 IRFH] O sl 5
THEETHRICT X 2ZEI DT i, Wi s 5 B (6 H~2H), 1 H

30 mg/m® @ Flu Z § RN 5 L7,

FEFME B (X HSCT # 2 FpR A X NMEFRTh oo, ARMTaREZ T
BAaZ 50T LIz X TOBE TR S, Zethidini 20 e < To /i TRl
S,

476 GlOBF P IGR STz (Bu FETIE 240 BIANRHE &L BAi & 51T, Treo BE Tl 221
IS IGHR 2321 220 BIDS AR 252 1T 7o), BRI O 9, Treo # T 15.4 2]
(IQR 8.8-23.6), Bu#t T 17.4 72H(6.3-23.4)Toh -7, 24 EFS L, Treo £ T
64.0%(95%CI 56.0-70.9), Bu #£ T 50.4%(42.8-57.5) T & - 7= (HR 0.65 [95%CI 0.47-0.90];
FHELPEIT p<0.0001, EEEANEIL p=0.0051), HbHZWESNTT L — 3L EOFHE
FRIL, ML FERAEDRE (Treo FED A 221 I 33 [15%]%F Bu FED 4 240
Bl DB 35 Hil[15%)] & B IBREEGRE 24 Fl[11%]% B 39 #il[16%]) T Lz, EELRA
EHLIL, Treo FED 18 f(8%). Bu FED 17 H(7%) D HBE THAE S iz, LR ITBAE
BENER D TH T,

CTCAE Grade 3 U EOHFEHEREZLUTITRT,

# CTCAE Grade 3 UL FOFEFHR

Bu # No.(%) Treo # No.(%)
AE (n=240) (n=221)
Grade 3 | Grade 4 | Grade 5 | Grade 3 | Grade 4 | Grade 5
Patients with any event 116 (48) | 12 (5) 3(1) 98 (44) | 14 (6) 6(3)
Gastrointestinal disorders 34(14) | 5(2) 0 20 (9) 4(2) 0
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General disorders and
S " 12 (5) 0 0 4(2) 0 0
administration site conditions
Musculoskeletal and
o ' 7(3) 0 0 10 (5) 0 0
connective tissue disorders
Nervous system disorders 8(3) 0 0 52) 0 0
Skin and subcutaneous tissue
) 4(2) 0 0 4(2) 0 0
disorders
Abnormal blood chemistry
33(14) |2(1) 0 31 (14) | 2(D) 0
results
Vascular disorders 25(10) | 2(1) 0 21 (10) | 1(<1) 0
Infections and infestations 13 (5) 7(3) 2(1) 21 (10) | 5(2) 6(3)
Respiratory, thoracic,

6 (3 2(1 1 (<1 3(1 1 (<1 2(1
and mediastinal disorders ) ) (<1) ) <D M)

Metabolism and  nutrition

_ 12 (5) 1(<1) 0 16 (7) 0 0
disorders
Blood and lymphatic system

_ 29(12) |0 0 31 (14) | 2(D) 0
disorders
Cardiac disorders 6 (3) 0 1(<1) 6(3) 1(<1) 0
Renal and urinary disorders 1(<1) 0 0 0 3(1) 0
Psychiatric disorders 1(<1) 1(<1) 0 2(1) 0 0
Immune system disorders 1(<1) 0 0 2 (1) 0 0
Ear and labyrinth disorders 1(<1) 0 0 0 0 0
Injury, oisoning, and

I POROTS 20 |0 0 L) o 0
procedural complications
Hepatobiliary disorder 1(<1) 1(<1) 0 1(<1) 0 0
Reproductive  system  and

1(<1) 0 0 0 0 0

breast disorder
Surgical medical procedures 0 0 0 1(<1) 0 0

HERAFFEZRITIBuRET 17/240 #1 (7%). Treo #£T 18 fil /221 il (8%) Toh -7,
ZDH L, RFRICEE L BEERAEFSIL Treo #5T6 1 /221 1 3%), Bu#tTS #
/240 Bl (3%) THY . FEYJED Treo BT 4/221 il (2%). BuBET 4/240 1] (1.7%) .
JIFREE 5 A% Treo BET 0/221 61 (0%) . Bu BT 3/240 #1 (1%) W5/,

Treo #£TIL 52/221 il (24%) P3FELT L. FERITFHFED 26/221 i (12%) . FAkBEsE
18 23/221 Bl (10%), ZOft (AR JOWUSE) 232/221 6] (1%) THY ., HEAH
M 1/221 B (<1%) Thoto, BHIBSHIEDONFIL, BYUEN 8/221 fi (4%). GvHD A3
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4/221 51 2%). GVHD & BYIEDAPED 2/221 B (1%) . ZlEes 4% FE 9 GvHD & &
GUEDEDED 1/221 B (<1%). BARRZLE D BYYEN 1/221 #1 (<1%). BARAELOM
BPERR 2 4 O BRYMREDS 17221 ] (<1%) . BARK OISl N2 1 5 JYYEN 1/221
B (<1%) . ZHEEs A% 5 BYIEN 3/221 #] (<1%), BRER OSSR EEED H
MAEEOHEDS 1/221 1] (<1%) . DEER OB ARRZ LS BYYEN 1/221 #] (<1%) Th
277,

Bu BETIX 82/ 240 il (34%) 23FELC L., FERITFEFEA 36 /240 B (15%) ., FEiipEHsE
2845 /240 B (19%) ., REMEREES 1/ 240 6] (<1%) ThHoT-, BHEEEIEDONR
. RRYLEEDS 17/240 51 (7%) . GvHD 73 8/240 5l (3%). GvHD & EEIEDAHEN 7/
240 Bl 3%). ZlERAREDS 2/240 B (1%) . B AR & RRYYEDS 1/240 6 (<1%) .
DEMEDY 47240 1] (2%) . Zhigas S22 1 O BYLED 3/240 ] (1%) . AR EIEE
£ 0 BEYUIEDS 1/240 B (<1%) | Hiif & FFERIRPAZEMEZ L A 1 © JEGWIEDS 17240 #1] (<1%)
Th o7, 2Pt GVHD (Grade 3-4) IZ Bu #£C 23/240 1 (10%) . Treo #£C 14/220 1 (6%)
WA Sz, 181 GVHD (X Bu #£T 103/190 f51] (54%) . Treo #T 91/179 il (51%) #Hi&
ST,

<Flu/Mel >

11) Scott BL, et al. Myeloablative versus reduced-intensity hematopoietic cell transplantation for
acute myeloid leukemia and myelodysplastic syndromes. J Clin Oncol. 2017;35:1154-61.
<MAC (FLU/BU4) & RIC (FLU/BU X/% FLUMEL) > DIMH|ZFCHL

12) Eapen M, et al. Hematopoietic cell transplant for acute myeloid leukemia and myelodysplastic
syndrome: conditioning regimen intensity. Blood Adv. 2018;2:2095-103.
[E B BE BT 78~ 2 — (CIBMTR) (Z#E Se 7 — 2 2 HW T, BRI
R RE D ME B REME DS (AML) F 723 HREAJERRE (MDS) ROkl
BT, —BAICEH SN D E % D MAC B L ORIC L ¥ A2 K% HCT §iR8)F % bt
W DL b u AT T T IR ST,
KIET 2009 4E25 2014 FEORNTIEMIT 2 27 ¢ ¥ 3 = T RBAE & 21T - ARKRE
DA REIE AP (AML; n= 1258, 4Fiin T RAE 58 %) £ 723§l 52 TP RE R

(MDS; n=951) OEREZXIRL Lic, MM Bud/Cy (2 X5 3 ik R OMEFEIREAL

3 (RFS) (44%) 1%, M5REE Flu/Bud (44%) . {KBRE FlwMel (52%;P=0.53), H X
U Flu/Mel + ATG  (44%; P=0.38) (2 X DATLE & F% T -7z, (K50 Flu/Bu2 +
ATG TIE RFS MK > 72 (31%; P=0.0006), =58 Flu/Bud + ATG (38%; P =0.05)
B L OISR Flu/Bu2 (38%; P=0.02) T RFS (ZXD o725 £ OIS THRIE
SN ERMEIITZE L 72D > 72, Flu/Mel O RFS IE Flu/Bu2 (P=0.01) BLW
Flu/Bu2 + ATG (P=10.0006) XY HEIL TV, 3 FEFHFERIL Flu/Mel T2%Th -7z
DIZxt L, Flu/Bu2 T 46%., Flu/Bu2 +ATG T 56% CohH>7-, FluBu2 LI A N2 LD
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HEFRIE RO DT DR E 00D 5T, EOEREIZLY RFS ME T Lz,
ZOF—HZ %, EffkEeD AML %7213 MDS (2% L T Bu4/Cy. Flu/Bu4, B IO
FluMel L ¥ A U3 7e RFS 672 b4 2 L A ZFF L TV 5, IRIREE Flu/Mel (2 &
HIEERRIL, LVEBEDL VA % LEFRZ%D RFS Tholz,

B IEIZE 5 725 (Y CTCAE Grade 3 VL EOFEFRIZONTIREIN TV
W, 6 MHERSTOZ L— K 3~4 At GVHD DORIEREZ LI FIZRT, Bud/Cy BET
21%, Flu/Bu4 #£T 19%. Flu/Bud+ATG £ T 15%. Flu/Bu2 # T 16%. Flu/Bu2+ATG
#ET 14%., Flu/Mel BET 19%. FlwMel+ATG BT 26% CTh -7z,

40 A Flu/Bu4 Flu/Mel
J Flu/Bu4 + ATG Flu/Bu2 + ATG
30 - Bu4/Cy Flu/Mel + ATG
e Flu/Bu2

Cumulative incidence, %

0 12 24
Months

RITALIE L2 A DFREERNZ 772 Grade 3-4 D&M GVHD FJiE =

Flo, REEFAOLZEMERFHRE LTL YA B0 NRM GERFEELTR), HIEE, 15HRE
e, BT RZ L TITRT,

# LU RARONRM GERFETER), HI, BRER. BETE
LY R NY— R (95% | PfE
CI)
FHERELTE (NRM)
Risks compared with Bu4/Cy

Bu4/Cy 1 —

Flu/Bu4 0.99 (0.75-1.29) 0.92
Fluw/Bu4/ATG | 0.95 (0.69-1.32) 0.77
Flu/Bu2 0.71 (0.52-0.98) 0.03
Flw/Bu2/ATG | 0.72 (0.50-1.05) 0.07
Flu/Mel 1.12 (0.80-1.57) 0.49
FIwMel/ATG | 1.17 (0.74-1.84) 0.5
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Risks compared with Flu/Mel

Flu/Mel 1 —
Flu/Bu2 0.63 (0.45-0.88) 0.008
Flu/Bu2/ATG | 0.64 (0.43-0.94) 0.02
Flu/Mel/ATG | 1.04 (0.65-1.67) 0.87

B3%E (Relapse)

Risks compared with Bu4/Cy
Bu4/Cy 1 —
Flu/Bu4 1.05 (1.07-1.81) 0.64
Flu/Bu4/ATG | 1.47 (1.14-1.88) 0.003
Flu/Bu2 1.66 (1.34-2.07) <.0001
Flu/Bu2/ATG | 2.09 (1.65-2.64) <.0001
Flu/Mel 0.71 (0.51-1.00) 0.05
Flu/Mel/ATG | 0.99 (0.59-1.64) 0.96

Risks compared with Flu/Mel
Flu/Mel 1 —
Flu/Bu2 2.32 (1.67-3.33) <.0001
Flu/Bu2/ATG | 2.95 (2.07-4.19) <.0001
FluMel/ATG | 1.39 (0.79-2.47) 0.26

TR KL (Treatment Failure)

Risks compared with Bu4/Cy
Bu4/Cy 1 —
Flu/Bu4 1.03 (0.86-1.22) 0.75
Flu/Bu4/ATG | 1.22 (1.00-1.47) 0.05
Flu/Bu2 1.24 (1.03-1.49) 0.02
Flu/Bu2/ATG | 1.41 (1.16-1.72) 0.0006
Flu/Mel 0.93 (0.73-1.17) 0.53
Flu/Mel/ATG | 1.16 (0.84-1.61) 0.37

Risks compared with Flu/Mel
Flu/Mel 1 —
Flu/Bu2 1.33 (1.06-1.69) 0.01
Flu/Bu2/ATG | 1.52 (1.20-1.94) 0.0006
Flu/Mel/ATG | 1.25 (0.85-1.79) 0.22

2T (Overall Mortality)

Risks compared with Bu4/Cy

Bu4/Cy

1
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Flu/Bu4 1.05 (0.88-1.27) 0.54
Flu/Bu4/ATG | 1.26 (1.03—1.56) 0.02
Flu/Bu2 1.14 (0.93-1.38) 0.2
Flu/Bu2/ATG | 1.28 (1.04-1.58) 0.02
Flu/Mel 0.92 (0.72-1.18) 0.5
Flu/Mel/ATG | 1.36 (0.98-1.91) 0.07
Risks compared with Flu/Mel

Flu/Mel 1 —
Flu/Bu2 1.23 (0.97-1.56) 0.08
Flu/Bu2/ATG | 1.40 (1.08-1.80) 0.009
Flu/Mel/ATG | 1.49 (1.03-2.14) 0.03

13) Shimoni A, et al.Comparison between two fludarabine-based reduced-intensity conditioning
regimens before allogeneic hematopoietic stem-cell transplantation: fludarabine/melphalan is
associated with higher incidence of acute graft-versus-host disease and non-relapse mortality
and lower incidence of relapse than fludarabine/busulfan. Leukemia. 2007;21:2109-16.

Bz 72 MR EEMEREES % L C Flu X — 2 0 RIC ZHifT & 4172 151 Bl B35 o [RI i A
BAESCT)isw & L a1 AT T ¢ TITohT LTe R s Th 5,

72 IO BT Flu & #E Bu (FB) THIAEZ32F, 79 BIOEHE T Flu & Mel (FM) @
ATAVE % 521 ) 72, FMIZ R 0 Bk Th o7z, 7 L— RV Olifigs#tElL FB & FM
BEIETENZEN 31%E 53%I236 4 L(P=0.005), 2B R *E T 27 L — R IV (3%
AVEI 33% & 53%ITFEAE L7 (P=0.01), FEFRFIETHRNRMILENZEI 16%& 40% THh >
72(P=0.003), IHENMAESZEE(HR 2.2, P=0.003) & LA H S SCT(HR 1.7, P=0.04)ix 24 1F73%
(OS)DIERF & B L Tue, FARIRIE TR S LB O TIE, FB & FM %D OS I
TNENT2%E 36%TH YD (P=0.03), ZiULFM TO NRMENMIZE DD TH -7, [H
BRI, TEEMER B OB SN2 BFEIL FM TX Y & NRM 28888 L7223, FRERME
&, OS IFAF TH o7z, Mme LT, HRANIHENFE L S D RIC LY X UM
TBHERERIFOEVRH D, FM LU A T L 0BRGN CTREMES m VS SREHIEIX
BifTHo, FBITHMREBTHEINTCEZICBOWTAFROBFELHEEL TV,
O OB RITAIM EHZETO S R D MEHIET 5,

NCI Grade 3~4 Olifidswett KR Z2FR<) 13, 64 /151 Bl (42%) (ZFEL, FB A
TiE22/72 #1 31%). FMEETIEL 42/79 #il (53%) TiEDH LN, £D 5 HIELTIC
Eo - FHNLFBRET 761, FM BET 18 #l T o7z, S GVHD Grade I~1VIZ 52 fi,
2Pt GVHD Grade II~1VIE 31 #5181 GVHD (X7 7IRE72 86 BilD 5 5 49 HillTFs A=
L. 9526 BIRRER, 23 BIRRFEH TH o7, FEMAELLTITRT,
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% Jiges et N GVHD OB - BRERBLR

All No.(%) FB No.(%) FM No.(%)
(n=151) n=72) n=179)
Organ toxicity
Any grade >3 toxicity
' - 64 (42%) 22 (31%) 42 (53%)
(excluding mucositis)
Severe mucositis 60 (40%) 21 (29%) 39 (49%)
Hepatic toxicity 50 (33%) 20 (28%) 30 (38%)
Veno-Occlusive Disease of the
) 7 (5%) 3 (4%) 4 (5%)
Liver (VOD)
Cardiovascular toxicity 5 (3%) 0 (0%) 5 (6%)
Neurological toxicity 5 (3%) 1 (1%) 4 (5%)
Renal toxicity 17 (11%) 3 (4%) 14 (18%)
Pulmonary/ Diffuse Alveolar
12 (8%) 2 (3%) 10 (13%)
Hemorrhage (DAH)
Thrombotic ~ Microangiopathy
9 (6%) 1 (1%) 8 (10%)
(TMA)
Death due to Organ Toxicity n=25 n=7 n=18
Cumulative incidence* 17 (12-24) 10 (5-20) 23 (16-35)
Acute GVHD Grade [I-IV* 43 (35-53) 33 (23-48) 53 (42-68)
Acute GVHD Gradelll-IV* 29 (21-40) 17 (9-32) 42 (30-58)
Chronic GVHD* 62 (51-74) 61 (47-79) 62 (48-80)
Death due to GVHD n=16 n=4 n=12
Cumulative incidence* 11 (7-18) 6 (2-15) 17 (10-28)

*iggr g2, GVHD, BRI LD TTRITRAFERBESZHNTHEL, BV A7 &L
Too FELCHRIT S5WEHEXM & & IR LT,
ok PRI AR LR, Atk E 13BN GVHD O&PHEICEET AT 25T,

B 2 FEOBMEEES L (NRM) 13 41 BITROD LTz, £D 56, 21 Fl) g
M. 16 B3 A GVHD BLEOSHHE. 4/151 B (3%) HNEKYYE T LT,

<R DOIREFRIT A (RO RI I SE) | MR IR . SCIRSE 00338 2 B OIS <5 >
fludarabine AND transplantation AND conditioning” C3CHRIREE L7z & 2 A 2,604 H:7355%4 L7
(2025 %4 H 2 HBIE), =D 95 5, “randomized controlled trial”C filtering % 35 Z 72 - 7=/
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i 60 HFTHo7e, BARIZEIT DERKHABRIZ OV TIL, ” fludarabine AND transplantation

AND conditioning AND Japanese” & L TH#Zk L, “clinical trial”C filtering 217 >72 & 2 A 6 {1

Tholz, WEL, 1996 FITIAE Y | 2003 FELURE, = 2 Z o MR 100 fFLL_E O

WHRESNTWD, ZAETE UL, ZOENTREMHRIZIRIZL Y . BRATER TR b

BHINDFERO 1 >TH D, BEISEEOIR, ALL & HARNRMEMICEAT 25w T

NETE DL DA DOFFMAGHINTEY , ARIOERITAHM & B2 AL # T

Do

<IFHM I T D R AR S >

1) Brissot E et al. Post-transplant cyclophosphamide versus anti-thymocyte globulin after reduced
intensity peripheral blood allogeneic cell transplantation in recipients of matched sibling or 10/10
HLA matched unrelated donors: final analysis of a randomized, open-label, multicenter, phase 2
trial. Blood Cancer journal 2024;14:31. '
AL T v & DMEIEEM S A LR 2 R TH 5,
ASER 7S Flu-Bu2 (Flu:30mg/m?/H @ 5 A5, #&H & 150 mg/m?, Bu: 130 mg/m? H)
I X% RIC 25, —Hufx N7 —F 721X 10/10 human leukocyte antigen (HLA) —%
FEMix B I —0 b ORI MmEfiafiE (PBSCT) Z3i)7,
BEEIX, PR a7 U > (ATG) Smgkg & EEUER 72 FHE f % ig 2% (GVHD) T
Bh & OFFH 7 286, £ 7213 post-transplantation cyclophosphamide (PTCy) 50mg/kg/H & #E
Y1972 GVHD PRIz 3 HH L 4 B BIZOFHT 2BEICIEIES IS A1 b,
FERHE B 3 e iR 12 7 H O GVHD B X OVEFRAEFEOEAHnE
HTohoT,
89 Bl 1T PTCy F 7213 ATG 12 X B RHR PR G RRICIE L 25 0 i BTz,
12 77 A B COMRATFRIT PTCy BT 65.9%. ATG BT 67.6% CToh ~7= (P=0.99) .
BHEIRR, EERECE, 2AFROLMHETHE CTh o7z, 12 I AR R TOERSE
AETFHRIL PTCy BET 54.5%, ATG BET 43.2% CTh -7 (P=0.27) , PTCy BETIL 37 14,
ATG BETIL 31 D AE 3y Siuiz, DsBSE AE 13 PTCy BET 6 1. ATG #£ T 4 1F
AL, 1 FERETORERICAEZEIT > 72(11.4% vs 8.1%, P=0.69), 12
1L PTCy #E T 4 /. ATG BET 1 TH 7=, EBV & CMV FHEMALORAERICHEEZE
37 < VBYYER AR G W CRIFRE Th o 7o, MR & b ERFERNTREBET TH -T2,
T AT SR 12D, 82— R =725 O PBSCT (2 & % Flu-Bu RiALE %

Z 7B ICEBT D GVHD PRGIZ PTCy A TH Y, AEFRB L OQOL DA TE

I 72 BAEMEDTEO BTz,

2) Kim H et al. A randomized comparison of cyclophosphamide vs. reduced dose cyclophosphamide
plus fludarabine for allogeneic hematopoietic cell transplantation in patients with aplastic anemia
and hypoplastic myelodysplastic syndrome. Ann Hematol 2012;91:1459-69 2%

AFABRIT 2 DO R ZRITRIFE L U A v (Cy+ATG B L O Cy+FIu+ATG) I28I1F 5 LY
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3)

A BhEEME A R L2 T o & MMEE T RS ARGRBR CTh 2,

Cy-ATG #£Cl¥ 200mg/kg @ cyclophosphamide 723#¢5- X 41, Cy-Flu-ATG #£TiX Flu
30 mg/m? 7 5 H[#E H#% 5-(days —6 to —2) & O} cyclophosphamide 100mg/kg 735 S U
7

ARt 83 Bl HEFE (Cy-ATG #f 40 #41], Cy-Flu-ATG BF 43 #) 238Ek S 7=, 79 BN FA
AR TH Y | 4 BINEBERITERIEGRE Th o 7o, FRNIHE Sz LY A B
FEIT Cy-Flu-ATG BE CEEALIZED > 7= (23.3 vs. 55.0 %; P=0.003) ,

10 & BE O & 5 Gx . FEIMPASEIERRE, MR, FE, K OER Z 72 B 1T1E Cy-
ATG BECTHEENEmVMEBIC S o722, ARRETIE o7,

FHEROAF AR, SRR XHE %W (GVHD) . & OMEME GVHD (E[HE T2 20
STe (ZIZEIL2.5 vs. 2.33 %; P=0.959, 15.0 vs. 23.3 %; P=0.388, K& (N 16.7 vs. 16.2 %;
P=0.961), 4 FAAFRITMRE TEN LRI oT2,

Patriarca F et al.Busulfan- or Thiotepa-Based Conditioning in Myelofibrosis: A Phase II
Multicenter Randomized Study from the GITMO Group. Biol Blood Marrow Transplant
2019;25:932-40 2V

B BERRMEIE (26 2 35 AR O 72 0 ORITARE & LT flu/Bu B L flw/TT O v
Z IMEHBGERR TH 5,

TR E B T R AR (PFS) Th - 72,

AALE LY A T, BEREL U A L LT, iv. Flu 30 mg/m?> % day -8~day-3. i.v. Bu
0.8 mg/kg % day -5 53X -4 124 [FFD L day-3 1220 (57t 8mgkg) & L7,
ML A L LT, iv. Flu30 mg/m?> % day -8~day-3. iv. TT 6 mg/kg % days -4 3 &
W3 2EFDE LT,

60 BIOBE DB ER I Fu, Flin T IAEIX 56 7%, Dynamic International Prognostic Staging
System (DIPSS)IZ & % 436 ClX intermediate-2 & 72 1% high-risk score 7% 65%% (58 T\
72

R F — @ N IEL HLA-identical sibling (n = 25), matched unrelated (n = 25) or single
allele mismatched unrelated (n = 10) CToh - 7=,

Txu—7 v T O RAEIL 22 72 H  (range : 1-68 2>H) T, FB BEXT FT B>, ¥
AR & 2 R OFERITILL T Th o 7z,

PFS : 43% vs 55% (P=0.28), 2/E7f73% (0S) : 54% vs 70% (P=0.17), % - I : 36%
vs 24% (P=0.24), FEHFILLTE (NRM) : WL S 21% (P=0.99), FH AL 14% vs
10% (P = 0.96), DIPSS A =27 ® intermediate-1 D BFH 2BV TIL FT BED PFS N E o
72(P=10.03),

IR ERAR S . T OMIL IR AR 28 VX RITTE R OO BB 12 X 5 522803 K & < (hazard ratio [HR],
2.28;95% CI, 1.16 to 4.51; P = 0.02), FAHIRF O i & 5% L T2 (HR, 0.51; 95% CI, 0.27
t00.94; P=0.03), BAET 30 H LAPIZEFAMG S V7o ATALE L o A B O LB L, FB
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BETIXFTREL R LT, 7L — R34 OFEFZOMREN D20 o7 (6 1% 11 1),
ROBEICHEINTZ T L— R 3-4 OFEFLIL, FBRETIIEGYE 414F, 66%). FT
B bE R S (46%)) THoT-,

FB £ 30 A1 6 A (20%) . FTFE30 A 6 AN (20%) 3SEEHARTEHIAE T LT, SERIC
IREYGYE (6 1) . GVHD (2 ), dIE (2 1) . EEOR A4 (14, BhifgiEr4e (1
B) MEFI, WEECTHEICOAM LTV,

Atk 30 A LAPNICREE &7z, BTALE LY A ACBE 2 £ A EHRITLLTIORT,

Fx  BAE% 30 HUNOAEFES (Grade 3-4 =5 10)

Adverse Event FB Arm, n (%) FT Arm, n (%)

Grade I-Il Gradelll-IV Grade -l Grade IlI-IV

All adverse events 24 6 19 11
[Gastrointestinal toxicities 8(33) 0 3(16) 5(46)
Fever 3(13) 4(21) 1(9)
Infections 3(13) 4(66) 6(32) 0
Cardiac toxicity 0 1(17) 0 0
Hepatic toxicity 0 0 0 1(9)*
Respiratory toxicity 2(8) 1(17) 0 1(9)
Renal and urinary 2(8) 0 3(16) 0
disorders

Nervous system 1(4) 0 0 1(9)
disorders

Vascular disorders 0 0 1(5) 2(18)
Metabolism disorders 1(4) 0 2(10) 0

Eye disorders 1(4) 0 0 0
Musculoskeletal disorders 2 (8) 0 0 0
Psychiatric disorders 1(4) 0 0 0

*Venous occlusive disease of the liver.

Grade 1I-IV @74 GVHD O BAFEFRIERIT 20% (95%(5HHX M : 11%~31%) . Grade I1I-
IV @ GVHD 1% 8% (95%15#EX M. 3%~17%) ToH-o7=, 2t GVHD T b %<2
ST NEERITZE CTRF 174 84 (47%) ([ZiRD LI, 18 » AR RIZEIT 18N
GVHD &R0 BREFARIT 15% (95%EHXMH : 7%~26%) . SN GVHD O A4

34



BEES ; IV-144

4)

RI1L 8% (95%EHEXM : 3%~17%) Tdh-o7-, HEEDEM GVHD Z3IE L7 BE 1TV
otz

Mohty M et al. Reduced-intensity versus conventional myeloablative conditioning allogeneic
stem cell transplantation for patients with acute lymphoblastic leukemia: a retrospective study
from the European Group for Blood and Marrow Transplantation. Blood. 2010;116:4439-43, 22
45 LA L O F MR ALL OFEFIIZ LT, RIC (n=127) F£721X MAC (n=449)
&% HLA —£[Flfa R J-—7> & O[] Tl 1 iz dl fa R AE oD Rl 2 1% 07 (RIS AT L 72,
FEF I TR & R EO R AERIL29% 2% (MAC) *F 21%£5% (RIC;p=0.03) .
31% 2% (MAC) %} 47%=*5% (RIC; p<0.001) ToH -7,
LA RMRNT Tl FEERETRIZIRIC Ly hTRA LR (p =0.0001, N~P—
RE[HR]=1.98), XV EmWEHERLEE L2 (p=0.03, HR=0.59),
2 IR I MR AE TR HRIX 38% 3% (MAC) %f32%*+6% (RIC; p=0.07) Th-o7-,
28 BT Tl BAANER OFEIL, B RAFRORERTRIRFTIdhholz
(p=0.23. HR =0.84),
(L MEITAR D RCR ORI 72 L)
HLA —£([Ffg R =225 @ RIC [FIFRE MEsfaBAEIE, MAC OX5 L 72 5720 45 %
LI EDOFE—BEMM ALL I2381T 5, ARRIBRHEIKTH D,
IR ST FL 2 L TITRT,

F HWLEICE-T-F4

Causes of death MAC group n=449 (%) | RIC group n=127 (%)
Relapse/disease progression 88 (42) 33 (58)

Infection 45 (21) 8 (14)

GVHD 40 (19) 11 (19)

Other transplant-related causes | 37 (18) 509

TBEF IEICE > -3 5 ) O CTCAE Grade3-4 DA EBFGIZHOWVWTII RSN TN RN, &
£ GVHD K OVMEE GVHD OFRARIZHOWTILL FIZ R,

#  Grade B2 GVHD Kk OME1E GVHD O34 R

MAC # n=449 (%) | RIC # n =127 (%)
Acute GVHD
-Grade 0~1 261 (62) 83 (71)
-Grade 2 98 (23) 21 (18)
-Grade 3~4 60 (14) 13 (11)
Chronic GVHD (patients alive at day 90) | 136 (36) 40 (38)
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5)

6)

Mei M et al.Long-Term Outcomes of Allogeneic Hematopoietic Cell Transplant with Fludarabine
and Melphalan Conditioning and Tacrolimus/Sirolimus as Graft-versus-Host Disease Prophylaxis
in Patients with Acute Lymphoblastic Leukemia. Biology of blood and marrow transplantation.
2020;26:1425-32. 2

72 SEF OB ALL (237 5 | iz L OFEIMfR HLA —F K —7226 O Flu (25mg/m?
x5) /Mel (140 mg/m?) AR K D BHERRR 2 14 07 BRI IRMT L7,

Bl P Ll 58 7%(23-73 k). BAAHETZ 4 FFORELFER 58%, MEHIE/AFER 44%Th
-7z,

4 R OFZEMETE LOHFRIEC ORFRAERITITNTN 34% L 22% TH o7,
(ZEMEICAR D FEROFEA 22 L)

Flu/Mel |2 X 2 BAERTIAHR L. BN ALL DR E LT, ALRIBRIETH 5,

TR IEIZ 2 - 7o F R} O CTCAE Grade3-4 DA HEFRITOWNTITR STV,
S GVHD (X 43 A (60%) ([Z2Wi &4, 19 A7 L—RI1, 15 ABZL—FKII, 7 A
W7 L—FRIL 2 AB7L—FRIV ThoTo, 18V GVHD 1E45 N (62%) (ZFEIEL. 8
AR, 37 N (51%) DIRER T -7, JR#MENME GVHD & D 5 H 7 ADE
PE GVHD {6 H DL TICE S 72,

Spyridonidis A et al. Reduced 8-Gray Compared to Standard 12-Gray Total Body Irradiation for
Allogeneic Transplantation in First Remission Acute Lymphoblastic Leukemia: A Study of the
Acute Leukemia Working Party of the EBMT Hemasphere 2023;7:¢812 2%

N ALL 55— E M2 3 1T 5. Flu+TBI 8Gy & Flu+TBI 12Gy BiiAHRIC X 2 bk ik
%1% RN IR LTz,

TBI 8Gy/Flu 494 JEf5], TBI 12Gy/Flu 145 JEH,

i, ALL DX A 7 BLOMMO TR FICHE LI LA EE T /LT, AIpmEESE
R IOBI, FEHRAL TR, 2AFF, BLUE GVHD, EHH/AFRIZ TBL &
GEPBEINRINT,

(L MEITAR D RCR DRI 72 L)

B ALL IZ8\\ T, BiiJG# T TBI 12Gy %17 9 2372 < | 8Gy T+ Th
Do

T IEIZ 3 5 7o T4 ) O CTCAE Grade3-4 O FFGUT DN TR STV,
IR > T FLIILL TITRT,

#* FHEIZE-T-FR
Cause of Death 8-Gy TBI/flu group | 12-Gy TBI/flu group
Disease recurrence | 55 (40.7%) 76 (43.9%)
Infection 36 (26.7%) 41 (23.7%)
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7)

GVHD 17 (12.6%) 22 (12.7%)

2t GVHD (7' L— K II-1V, 1I-1V). 8/ GVHD, J~A#filEM: GVHD, FEHFIELE
(NRM) DFRARIZOWNWT, FREOFERZ LI TIZRT,

£ ERHIBIT D520 GVHD - 121 GVHD « JEF3S 1 (NRM) D3AR

Total Study Population (n = 639) Patients < 55 y of Age (n = 360)

Outcome 8-Gy TBI/flu (n = 494) 12-Gy TBI/flu (n = 145) P 8-Gy TBI/flu (n = 229) 12-Gy TBI/flu (n = 131) P
Acute GvHD, II-IV (180 d) 26.7% (22.8-30.7) 23.6% (16.8-31.1) 0.5 23% (17.7-28.8) 24.9% (17.7-32.8) 0.7
Acute GvHD, lll-IV (180 d) 8.8% (6.5-11.5) 8.1% (4.3-13.5) 0.85 6.8% (4-10.7) 8.8% (4.7-14.6) 0.46
Chronic GvHD (2 y) 30.6% (34.3-44.8) 36.8% (27.5-46.1) 0.48 39% (31.1-46.9) 30% (28.8-49) 1
Extensive chronic GvHD (2 y) 16.1% (12.3-20.2) 15.1% (9-22.7) 06 14.7% (9.6-20.7) 17.3% (10.3-25.9) 0.85
REL 21% (16.9-25.3) 26.7% (18.8-35.1) 0.19 22.4% (16.3-29.2) 23.7% (15.7-32.6) 0.96
NRM 18.2% (14.5-22.2) 11.7% (6.7-18.3) 0.056 11.7% (7.3-17.2) 12.2% (6.8-19.3) 0.87
LFS 60.9% (55.6-65.7) 61.7% (51.9-70) 0.65 65.8% (57.8-72.7) 64.1% (53.7-72.7) 0.91
0S 69.1% (64-73.7) 69.3% (59-77.5) 0.41 72.8% (65-79.2) 70.9% (59.6-79.5) 0.83
GRFS 47.7% (42.4-52.8) 50% (40.3-59) 0.44 53.1% (45.1-60.5) 50.9% (40.5-60.5) 0.97

Cl = confidence interval; fiu = fludarabine; GvHD = Graft versus Host Disease; GRFS = GvHD-free, relapse-free survival; Gy = Gray; HR = hazard ratio; IOR = interquartile range; LFS = leukemia-free
survival; n = number of patients; NRM = nonretapse mortality; OS = overall survival; Ph = Philadelphia chromosome; REL = relapse; TBI = total body irradiation

Srinivasan R et al.Overcoming graft rejection in heavily transfused and allo-immunised patients

with bone marrow failure syndromes using fludarabine-based haematopoietic cell transplantation.

British journal of haematology. 2006;133:305-14. %

TR DR TR, AEERRED U A7 05 @O MR A PE IR Mg B oo 3

(2%t LT, Flu & & CBIEATARIC & 2 [RIFEE e B 217 - 72,

26 JEBI O BEREFA RN B M, BIEMAF AT 7 0 EVRIE, BMERFRS 5 ORHE

(2% LT, HLA —Sufiix R — b8 L7,

BHEATARIZ, 7 k77 2 K (120 mgkg) & Flu (125 mg/m?) T, GVHD T &
LT, v 7 ARY UF, BT, 7233 a7= /) —AMBE7=F A b LTA M B
LY — RO LT ST,

ETOBE T, KELIZEREET.

26 BIDEF D HH 24 BliL, BAEER O P RAE 21 » A TEFL TV,

25 IO BEDHUEWE RIS T 2B TR IEZ BIE L. £ D9 H 9 FlIXATL

B O UF BRI IR I B RYE (R T A BE) 2 3JE L7, PNH &A% 1 4

(TP ERIEIE & RIS AT v A RROGPED S REGRE 2 F80E L. B PNH B 1350k

[EERVE Pl L 2 JAE L7228, AT ARG & HUBEEPRIE T 1L TelcE L7, AiiLE
LA IR EENED BATF T BRI ZEIE MR ORE I L 22 o T, BE

GVHD (2 L— RV 65%. 7 L — FII-IV 54%) 3 X UMEH: GVHD (56%) T. #

ERHAE T 1 B2 o7 (BFERAEE T%).

TNETE G NMA 1, AEERED Y X7 OFOEAER RO BE B

T, BELTIAE LENZAFZHTEbT,

PNH O 3 % O EH L ATG DARE 4R G258 T TE ', ATG G IEICEST, 55

1 1% ATG #5¢-5- B H 2 Gt PR ARE 2 F80E L. JETR-PHEK 78 & DRERIZ K D ik,
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1 BRI LR & BRSO, AR MEI XA H Ik, 1 FE ATG #5-2 BEICHIE
Bl OME AR, MiAKE, SHFE, N7 UAT7IF—BERICK IR o7,
BAEBIEAE T (TRM) 1 1 41T, FERIFIENE GVHD ICBIE L 72 EYYE CTh - 7,
CTCAE Grade B OFFFERZ LLFITRT,

# CTCAE Grade Bl O EFH %

Adverse event Grade [-11 Grade 1II-1V
Nausca/vomiting 23 n
harrhoea 6 U
Acute infusion reaction/cytokine 17 6
release syndrome

Serum sickness 0 2
Elevated alanine transaminase 10 6
Hyperbilirubinaemia I 3
Llyperglvcaemia 6 2
Alopecia 26 U
Elevated creatinine 0

Haemolysis
Febrile neutropenia
Cholecystitis

S O O v &=
[ %]
N e Ul

Thrombosis

GVHD O3RN Z LL NIRRT,

7% GVHD OFAARIL % G Te RNl plRE O 22
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All patients SAA PNH

Engraftment [n (%)] 26 (100) 13 (100) 12 (100)
Transfusion independence [n (%)] 26 (100) 13 (100) 12 (100)
Acute GVHD [n (%)]

Grade II-1V 16 (62) 9 (69) 6 (50)
srade ITI-IV 13 (50) 6 (46) 6 (50)
CGVHD [n (% evaluable)] 13 (56) 8 (62) 4 (33)
Limited 10 (43) 6 (46) 3 (25)
Extensive 3 (13) 2 (15) 1(8)
TRM [ (%)] 1 (4) 1(7) 0 (0)

8) Maury S et al.Improved outcome of patients older than 30 years receiving HLA-identical sibling
hematopoietic stem cell transplantation for severe acquired aplastic anemia using fludarabine-
based conditioning: a comparison with conventional conditioning regimen. Haematologica.
2009;94:1312-5.29
HREAAEAR B MIZR % HLA —Z([Ffd2: b O mEssfaBiil s n T, B Fim
WY A7 & D,

BRMNE AR 7 L—7" (EBMT) OHELRIZHES T, Flu 12 L 2 BAERTAREEZ B
ZATo72 30 L 0 mim o BE 30 JEH] (Flu+Cy+ATG) % . [RIFRFHIICEERER 7 B AE R
TR (Cy = ATG) TRAE A AT - 72 239 SEHI & % HHRAIC KRG LT,
Flu: 30 mg/m% H x4 AR, Cy : 300 mg/m% Hx4 A, ATG :3.75mgkg/H x4 H
TNHE T AL DRNRIE T T2 BERHZRBVT OS A REICENL TV (p=0.04),
ZiuE, AEEBEAREN Flu BETORWEHAICH D Z EEREHELTWD (0%%f 11%., p=
0.09),
GVHD (2B L Tid, 2 B CHEZAIR» -T2,

(L EMEITAR D RCRL ORI 2 L)
TINE T E A DBMATRRIT, BAER RIS T S s &V O TRARKT&
T2 ATREMED N B D
BRI E S FHBIZOWVWTII RSN TV o T,
FECAIIZ, Fludarabine £ T 7 %1 (23%). xfHERE (Cy+ATG) T 86 il (36%) Th -7z,
WRRIZELFIORT,

£ WHLILE-T-FH

Flu+Cy+ATG (n=30) | Cy=ATG (n=239)
FETH 0 (%) 7(23) 86 (36)
SEIA |, n (%)
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infection 5(17) 45 (19)
GVHD - 13 (5)
cardiac failure - 3(D)
multi-organ failure 1(3) 3(D)
related to graft failure | - 16 (7)
secondary malignancy | 1 (3) 1

other - 52)

GVHD ORAMRBNZ DWW TIZLL FIZRT,

# GVHD 44k

Acute GVHD, n (%) Flu+Cy=ATG (n=30) | Cy+ATG (n=239)
0-1 27 (90) 190 (81)*
I-Iv 3 (10) 45 (19)
Chronic GVHD, n (%)
Limited 3(13) 31 (19)
Extensive 3 (13) 21 (13)
*n=235.

< HARIZIB T 2 H R AR >

1) Tanaka T et al. A Phase I/II Multicenter Trial of HLA-Haploidentical PBSCT with PTCy for
Aggressive Adult T Cell Leukemia/Lymphoma. Transplantation and Cellular Therapy.
2021;27:928.€1-928.¢7. 27
AGRER D B 1% HLA-haploidentical K— 7>%5® PBSCT %# GVHD F[5& LT PTCy L
DA HDTEN LTCER OB L G ARETT D 2 L TH D,
AGABR A & ZfEax LR VIRBRTH Y . AARD 16 Mt A LT,
FEFHMIE H 1L PBSCT 60 HiE DA L, 7 L— K 3/4 OEME GVHD 2338 L THh7an
WRETOEFHETH D,
TEEHIIE B OWIFFHERIT 60% & S 0| BlUEfMERITIE R OMERICESE 30% L5
E LT,
A LY A 213 Flu (30 mg/m%d from day -7 to-2).  Mel (40 mg/m?/d on days -3 and -2).
TBI (2 Gy onday -1)& L7=,
GVHD T [513 tacrolimus 0.02 mg/kg/d % day-1 [ZBA%A L, PTCy 50mg/kg/d % day+3 3
XY +5). mycophenolate mofetil 2000 mg/d % day +6 (ZBi4E L 7=,
18 B DR T Ml A MLfE - U > 3[E (ATL) 835723 PBSCT % %l 7z, FEFHEHE
HIZAE L 7= B 1T 89%(95% CI, 65% to 99%) TdH - 7=,

1}
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7 L— K 2-4 &AM GVHD, 7' L — K 3/4 &M GVHD, %O moderate-to-severe D&
P GVHD O BBERBRITZNEIN 39%, 11%, XD 17% Th o7z,

1 FEFRILBUTH Y, 2FFAFRITI B THo T2, | FROBEHRIETEL LV
B OHEITIZ 11% & 28% Th - 7=,

7 L— R 3 U EOFEMmEEE 14 6] (78%) IO bz, £72, ZL—R 3 OF
PEIX 11 B (61%). 7 L—F 4 O 3 6 (17%) (@@ b, 71—k 2 Lk
DOLEMET 4 B (22%) IZRO BTz,

ERPILICE S A EFRITR SN TRV IEE 1 FLUNIZECICE > 7o F5RI1E 2 f
Th V., FERNIIEREGMERRRE S A 1 1], bty a v 7 8 1 I Th o7z,

Grade 3 VL EOIFEMEFEIL 14 ] (78%) DOBHIZHI LIZ, £D 95 b, Grade 3 1% 11
B (61%). Grade 41X 3% (17%) TH o7, WiRELLFITRT,

& BHE% 1 FEROIEMEEME (Grade3 LLEEET?)

Toxicity n (%)
Grade 2 Grade =3

During the first 28 days
Cardiotoxicities 2(11) 2(11)
Diarrhea 9(50) 3(17)
Febrile neutropenia 0(0) 4(22)
Increased creatinine 4(22) 0(0)
Mucositis 3(17) 0(0)
Hematuria 3(17) 0(0)
Hyperglycemia 3(17) 0(0)
Hypoxia 0(0) 2{(11)
Increased ALT 2(11) 0(0)
Weight gain 2(11) 0(0)
Ascites 1(11) 0(0)

From day 29 to day 365
Diarrhea NA® 2(11)
Calcineurin inhibitor-induced pain NA* 1(6)
syndrome
Vertebral compression fracture NA* 1(6)
Thrombotic microangiopathy NA® 1(6)
Non-infectious lung injury NA* 1(6)

* Grade 2 toxicities were evaluated only during the first 28 days. NA indi-
cates not applicable.
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Bl 1 RN LT YE &2 L N IR T,

* BhEE 1 RIS A LT GYE

Infection n(%)
Bacterial infection
Colitis 2(11)
Bacteremia 4(22)
Pneumonia 2(11)
Sepsis 1(6)
Septic shock 1(6)
Fungal infection
Aspergillus pneumonia 1(6)
Aspergillus encephalitis 1(6)
Viral infection
Cytomegalovirus antigenemia 8(44)
Cytomegalovirus colitis 1(6)
Hemorrhagic cystitis” 6(33)
Varicella zoster 1(6)

* Due to adenovirus (n = 2), BK virus (n = 1), adenovirus + BK virus (n = 1),
adenovirus +JC virus (n=1),and unknown (n=1).

2 GVHD Grade [I-IV O BFEFAELRIL 100 H T 39% (95%EHE X 17%~61%) .
Grade III-IV 1% 11% (95%(E4EX[8: 1.7%~30%) T o7, 5 ~EIE D EM
GVHD O BERIERIL 1 T 17% (95%(EHEX [H: 3.8%~37%) T -7,

2) Kako S et al.Allogeneic hematopoietic stem cell transplantation for aplastic anemia with pre-
transplant conditioning using fludarabine, reduced-dose cyclophosphamide, and low-dose
thymoglobulin: A KSGCT prospective study. American journal of hematology. 2020;95:251-7. 2
PN FFA AN BAER M 1Tk 5 RS e ii o mifm & BRI 217 - 72,
BAERIE® X, Flu : 30 mg/m?*/day for 4days. Cy : 25mg/kg/day for 4 days. ATG
1.25 mg/kg/day, days —4 to —3,

A i R LB 36 10D 27 JE B A AT L 72,

BB 1 f2FR< 260T, PIREBER 19 BT, FHhERAER LT,

BAT AL, 30 HEE 90 HHIZZENZEL 6l & 5 B THRZE SN,

TR AT I HITEE SR, VYA CBEEEME (RRT) OO b LEtEEIT
BEDEREME IR & 22 TR o 72, 15 B BICRHNCHET Lz 1 BlOEH I RRT 25
[ Lo 7oy, o3 R TOMFIL RRT 2 DIEIE Uiz, SIRPAZEMEZ B 7213l
R NS PR 2 FIE L 72 BFVIRR O bR o T, 6 BIOEE N7 L— N 1 Oadk
GVHD % FJE L7223, 7 L — R 2-4 ORME GVHD % RJE L2 8F 13580 bivirino Tz,
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3)

18 GVHD O BFERERIZ 1 FET37.7% ThHho7=,
OSIX 1AL 3HETI3I%TH-T-,
Z OBAERTIEREIT 2 TR, 121 GVHD OFIESE NS W LB L 72 5,

Tanaka J et al. Reduced-intensity vs myeloablative conditioning allogeneic hematopoietic SCT
for patients aged over 45 years with ALL in remission: a study from the Adult ALL Working
Group of the Japan Society for Hematopoietic Cell Transplantation (JSHCT). Bone marrow
transplantation. 2013;48:1389-94. 2

T R A [ [ RS M MR RS & 1T o 72 45 3L oD ALL 575 JEBIZ DV T, ARl
TEIRGR L O 528 2 1% ST AR AT L 72,

< FiLE >
e MACHE (n=369) : @HE 7 akRA7 7 I R (CY) LHAA LY EHAERNE
BB X O

e RICH#E (n=206) : Flu & LLFOWTNNDOMAHEDOE

o X/HE TBI (8GyLLT)

o T ZNT77r (9mgkgAT)

o AT 7T (140 mg/m?LLTF)
RIC #£1X, MAC BEICLE L C, s mmn o7z FEl R IE, 58 mixf 51 4%, P<0.0001),
34F OS (51%%F 53%). DFS (47% %t 39%). FHEHFEILTE (NRM) (38%xt 36%) ([ZH
BEEIT T,
RIC (X, HLA X A~ v FBEZ T 72 55 ik L EOBEITIBW T, 0S BLUDFS 8 F
BEIZBE L72(0S 1281 5% — Rk 035, 95%EHHXH 0.15-0.81, p=0.014, LW
DFS (281} 5% — K 0.36, 95%(EHEXH 0.16-0.81, p=0.013),
HLA I A~ v FBEEZIT 5 55 %Ll B ALL 8835 Tlid, MAC X Y RIC (2 X % [FIfd
MBI Z BE T N&E Th D,
BIFEPILICE S FHBIREN TR, ELICE S FRITHOVTIELLFIZRT,

F HLEICE-ST-F4

MAC, n (%) RIC, n (%)
Original disease 38 (22) 21 (23)
Acute GVHD 9 (5) 9 (10)
Chronic GVHD 6 (4) 2(2)
Graft rejection 3(2) 3(3)
Infection 38 (22) 22 (24)
Hemorrhage 6 (4) 5 (5)
Interstitial pneumonitis 21 (12) 4 (4)
Organ failure 26 (15) 11 (12)
Others 25 (15) 15 (16)

Abbreviations: MAC = myeloablative conditioning; RIC = reduced-intensity
conditioning.
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CTCAE Grade IZ £ 2 5FMI72 A FFHGIIR I TN, JERESEE (NRM) (2B L
T, 1T MAC B 30% (95%f5#E X M: 25%~34%) . RIC A 26% (95%(5 FEX [H:
21%~33%) . 3 F-HREAT MAC B 38% (95%(5#E X [: 33%~44%) . RIC Bf 36% (95%(5
FEX R 28%~43%) L#E SN TV D,

GVHD DO3RARIIZ DWW TIFLL TR,

#* GVHD (BAHE S 18 37) OFEARD
MAC group | RIC group

Acute GVHD grade
0-1 (%) 194 (54%) 118 (59%)
-1V (%) 148 (41%) 75 (37%)
Not evaluable (%) 19 (5%) 8 (4%)
Missing 8 5
Chronic GVHD grade
Extensive 84 (24%) 42 (20%)
Limited 33 (9%) 30 (15%)
Not evaluable 64 (18%) 34 (17%)
No 173 (49%) 97 (48%)
Missing 15 3

(2) Peer-reviewed journal &R, A% - 7+ ) S RFEOHREKRR

1) Peric Z et al. Comparison of reduced-intensity conditioning regimens in patients with acute
lymphoblastic leukemia >45 years undergoing allogeneic stem cell transplantation — a
retrospective study by the Acute Leukemia Working Party of EBMT. Bone marrow
transplantation. 2020;55:1560-69. 3%

45 5% L 0wl O ALL BT 5 [FIFE S el I 3510 5, 2858 RIC 13X E S
TUWLRUY,

HLA —E R — b — RN S 7 45 3% L 0 milis D B3 417 JE 61 2 12 1)
(ZIRHT L7z,

Bana#IL, FlwBu (n=127), FlwMel (n=190), FIwTBL, (n=100) Toh o7z,
2% BREERE (Flu/Bu40%. FluMel 36%. FIwWTBI41%. p=0.21). iR
% (Flw/Bu 18%. Flu/Mel 22% . Flw/TBI 14%., p=0.09) . 24173 (Flu/Bu55%. Flu/Mel
50%. FIwW/TBI 60%. p = 0.62), EHIMFEA(FEFR (Flu/Bu 43%. Flu/Mel 42%., Fluw/TBI
45%. p=0.99) T, 3 Z—FRITHEZI R P> T2,

ROLEASND3DORIC LY A UL, FEOBMERE 5T,
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2)

3)

Georges GE et al. Hematopoietic stem cell transplantation for acquired aplastic anemia. Current
opinion in hematology. 2016;23:495-500."

VIR, B AR BRI ) 2 FE i s B AR 5 TR TER 22 BB RITERR 1 Cy
200mg/kg, ATG 90 mg/kg, 2Gy TBI ThH -7z,

LU, ZOBMEANERIT, B2 20 sl EOBFITH T, BREIEIEC 23 M L7z,
IO, vraRAT7 7y I FORGERZHE L, Flu 052175 2 & T, BiEdNn
PRBE N E DR T DAL,

BIfE, ATG, Cy 50 mg/kg, Flu 120 mg/ m?, 35 KU 2Gy TBI 7, EEBIEATAR & S 4
2,

Lum SH et al. Conditioning Regimens for Hematopoietic Cell Transplantation in Primary
Immunodeficiency. Curr Allergy Asthma Rep. 2019;19: 52. 32

T I A AR, SR FEME R AN EAE O/ N RIS K9 S RIpHIRIRIE & L THSZS v Tw
2o

ZOMSCTIE, JRFRMEE N RE ISR T D BAERTLEE DR FEIM 2 L B2 — LT
Do

RIS FEPESRE AN AE (T R 2 1 MLl RS AR T S 40 2 08T L WO i PR I AT AL . K
D BRI RZ S T T D,

7 oV X 7 B v X Kk © MAC I B W T & Bu (AUC
90 mg*h/L)/TT(10 mg/kg)/Flu(150mg/m?) & Jf H S 4T\ 7es, w28 L 72 Bu(AUC
90 mg*h/L)/Ful(150 mg/m?), Treo (42 mg/m?)/TT (10 mg/kg)/Ful (150 mg/m?), & HITHHE L
72 Bu (AUC 60 mg*h/L)/Flu(150 mg/m?), Treo(42 mg/m?)/Ful (150 mg/m*)IZFB VT H H &
nTn5g

Z S OFE MR ATALE 2N RO AN EE O R R AL E R & LTV DI, BR
BREMHEZFFOBRE OB Z M LS TW5S

(3) HEEE~DFREMBRE L TORLEIRR

<M BT D HHEE >

DeVita, Hellman, and Rosenberg's Cancer, Wintrobe's Clinical Hematology, Williams Hematology
WZOWTARIOERICEENR HDH LEX N LSO AELZRF L, UNIZRHE L,

1) K.Kaushansky et al. Williams Hematology 10th Edition: Mc Graw Hill Education; 2021. p.440-

67 33)

PART V  Chapter 29 : Hematopoietic Stem Cell Transplantation: Transplant Preparative
Regimens:

Allogenic DIHIZ Bu/Cy O F #2883 5 7= O ORI IE & LT Bu/Flu BRt# ST
Wo,

Reduced-intensity transplantation D IE(Z TBI+MMF+Cyclosporin (Z Flu 90 mg/m? % ;B0
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2)

3)

<HARIZBIT 2 BHEE>

DUV A INEFROEMEGEICHEH STV AR RH 5,

F72. Flu 90~150 mg/m> 2 T} Cy 900~2000 mg/m? (Z rituximab &% 723 90Y ibritumomab
tiuxetan Z 72 LT A UPNMERIEMEE Y U ONEICHEI CTh o7 Z ERFEEHEH I N TV D
MMEF: Mycophenolate mofetil

Robert T. Means, Jr et al. Wintrobe's Clinical Hematology 15th Edition: Wolters Kluwer; 2023.

p.2297-334. 39

Part 8: Hematopoietic Cell Therapy

Chapter 104: Hematopoietic Cell Transplantation

BAEOMEIL « — PR B OIS N STl Y, [AfEBHE (Allogeneic) (22T

IFU T ORHER SN TND

> IEEMREB L LT Efﬁ%ﬁ? PIEBRE, BIEAERNRMERMNL, ~E 7 v B RE
JiE, PSR B I

> EMREE LT ARt a s, SV oM R, B R R ROEERE, 18
P BENE B M gF, B RIS R, 1B Y oA R, FER YR U LN, R
Tx U R, RV REE

F7o, BB D RNLEI TR OFEHS H D,

> GREJEFIATALE (Reduced Intensity Conditioning) L ¥ A > & L T : Flu 150mg/m?>+Mel
100mg. Flu 90mg/m? + TBI 1400 cGy

> CEBEIERIER (Nonmyeloablative) L' A & LT : 7/ HX T E LY 90mg/m?>+ &5
TS HR S

Chapter 105: Hematopoietic Cell Transplantation for Nonmalignant Disorders

JRFMREARIE, 77 a=BAlB IO 7817 @RRARNEIE) 2332704

T R—RA L LTMOFERELMAE DT LY A ORI TR S T

Do

Bensinger WI. High-dose Preparatory Regimens. In: Forman SJ, Negrin RS, Antin JH,
Appelbaum FR, editors. Thomas' hematopoietic cell transplantation: stem cell transplantation. 1:
John Wiley & Sons; 2015. p. 223-31. 3

TVT IR OINTT EAR, SREIHIER R AR 2 RETE 5720, NMA
THH SN2,

BRI T, R OD, 7R 2A7 7 I RORDVICTINVSITE L 2T ANT 7
v EOFHT 5 MAC 3BT S vz,

TNET s EERIBERED AN T 7 T OMABEDE S BN & L THEH
SN,
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BRI XA E O BERIZFYS T Haidid e o 7o,

4) SFRRKERKEAFEIEDE 2 J5. In: #HHBEM, editor. FA 72 (S5 SLD1E M H IR
il oD FbfE & BIR. dET 3 TR ed: BEHKY v —F /L4t 2016. p. 107-13.39
W R ORAE L LT, 74 7 B0 125mg/m?>~180mg/m? 23t D HA & D#A
HEPLEE L TRESND Z ENZ W, Z OG- BEOHFHN Tl HEHRIEIMEIZH S
TIEZRW,
EHREEE 2 AT 2 BT ISR A BB ICB O TUIEES R STV S,

(4) ZEXIFHEBFOZEAA FS5 4 o~DEHRR

<WFAMZ BT DA KT A %>
National Comprehensive Cancer Network (NCCN) %A KA >, American Society of Clinical
Oncology (ASCO) A FZ A . European Society for Medical Oncology (ESMO) 771
K< A >, National Cancer Institute- Physician Data Query (NCI-PDQ) (/34 Rl Z57% Y
T AHREEIT RN T,
1) UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11, 2023
(2) BROKSE 6 7 E TOREERERIUS DWW T SKEOIHIZFEHE

2) The EBMT Handbook 2024 :
13 Conditioning
(2) WA 6 7 [E TORRMER R DU DWW T SREDOHICFEEL

3) Page KM,et al. Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical
Practice Guidelines from the Hunter’s Hope Leukodystrophy Care Network. Biol Blood Marrow
Transplant. 2019;25:¢363-74.

HEYA a7 ¢ —IZxd 5 S e iaBAE I 38V TR O Bu/Cy XV Bu/Flu 135018
AR LRIERRN D e L oftii s T b,

4) Lankester AC et al. EBMT/ESID inborn errors working party guidelines for hematopoietic stem
cell transplantation for inborn errors of immunity. Bone Marrow Transplant. 2021;56:2052-62.
38)
Table 1. Conditioning regimens.
Flu (150mg/m?)/Cy (20-40mg/kg). Flu (150-160mg/m?)/Mel (140mg/m?), ivBu (AUC =60-
70mg*h/L)/Flu (160-180 mg/m?), Treo (30-42 g/m?)/Flu (150-160 mg/m?), ivBu (AUC=85-
95mg*h/L)/Flu (160 mg/m?), Treo (30-42 g/m?)/Flu (150-160 mg/m?)/TT (8-10 mg/kg)7> fra
STV,

<HRKIZBITFAHA KT A4 5>
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1)

2)

RIENR i mEsEE2@ sy A K74 2 2024 S/ (55 3.1 )
3. BWEY UOoRIEERMER R, Y R HEERME Y R (ALL/LBL) CQ6
45 L B ALL 12l 415 RIC(Reduce intensity conditioning, 58855 AiALE) L T
AT Flu #_X— A2, Bu, Mel, TBI DWW FTInEBMT 5 LY 2 BN EHEN

Tb\éo
6 3O RIC LY A TR AERIIFEET, Wb REORERE TH -
77,

4. SPEEREVE D MR R SRS (CML/MPN)  CQI38

BAHRTERIZOWT, MAC &, NMA O#%FHEEIFEITIC X 5 BT, Wi T 0S 1224
IF72 02, W BRIRAETH D503, EHFE T, M GVHD/HERAEGFFREBET
5L, MAC MRS D,

MF (249 2 [RIFEBAE O R G RARBRIIE D T\ 5728, Bl BAaTLE X 5 2
TlE7euy,

NMA TiZ, Flu/Bu H L< 1%, FluMel REIZHNWHINTNDER, ZOE@EEZEGES, =
AUHITIBMNT % ATG ° TBI OFA - 5.8 (&) 7l, FEELRFTXERER
2\,

LR e i, SRR A K7 4 BRERTLE 52 R 52 iR ed: 2020. 40
0. [RIFE 3 i 54 A R A oD R R R AL [

1. BREAEEATLE (MAC)

R EALFIEE IR & T D ATLE

(2) FLU+BU4

CY D@ LmEMEIL, BEERAIHEL 7o b3 AleetERH 5,
FNHDOFMEEREST S0 12, CY 27V o7 a7 RHiEEEo 7 V2T ez
EHL L BU & OF T 2 BAERTALE DS BAFE S 4172,

FLU |38 ) 22 S Ml B 2. T, 7S U bHl & OB R EF LT 5,
MAC & L T®D FLU (25~30 mg/m?*day x 5~6days) +ivBU (3.2 mg/kg/day x 4 days) %
AR TILFLU+BU4 &KL d 5, BRI 9 % FLU+BU4 % FV 7= (Rl i i
HIR AR OV B TR MR L LIRS T 2 Z L v ST b,

FLU+BU4 & BU+CY % i 2 % G HIBFECRT S AR FEIZ B8V Cld, i Oh
BEEIXIZIEFRETH DL Z LRI NTND,

—J7. FLU+BU4 & BU4+CY & OHE/EZ L BR (randomized controlled trial: RCT)
2BV TIE, Lee Hid FLU+BU4 BEDAEFRNS D L @E LTS3, Rambaldi 513
FLU+BU4 BETHBEIZHEFRIECTEMES . MBFBOEFRIITHELEZRDORNT &
R L TWD,

OAREO HFZEICBWTIE, FLU+FBU4 FBEICILEH SN TV D MAC OD—2>Th D,
(4) FLU+BU+MEL
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FLU+BU4 (X, AT OB RERIESII AT D ATLE & L CHWEEROBME# R & K
WM (CBT) ICHWEBOAEZFRED Y A7 BNENZ LR TH S, Yamamoto
51, FLU+BU4 (T MEL % il 2 CHUBG A & Sag il 20 1 4 sk 4 2 i AL iE 4 B 38
L7,

TR DB BERIES B 51 HllxE LT, BAEATLE & LT FLU (30 mg/m?/6 days, day
-7~-2) +ivBU (3.2 mg/kg/day x 4 days, day -7~-4) +MEL (40 mg/m*day x 2 days, day
3~-2) M2 CBT &30 L7z, IFFERAEFE 1T 90.2% T v, B OEMCE S
REDFEFNIRBO 72> T2,

2 IR RCO RFEFEFRIE T RIL 25.5%, BEHEEIT 19.6% TH Y . 2 FEAEFRIL
549%CH 7=,

Z @ FLU+BU4+MEL80 1%, & LW\ ATALEBIEFEMOHEINZ o2, FURE A BT
(IS 2 BUES R AR & Al DA 2 RS D S BN A & R D ATREME DS &
V. ¥FIZ CBT OBMRILE & L THFEZRICBWTLHINL>2® 5,

2. TREEHGIRTALIE B BEFEREAIRTALE (RIC NMA)

1) RIC

(1) FLU+MEL

Giralt 51X FLU (125 mg/m?) +MEL (100~140 mg/m®) % i\ 7= RIC OiE#EkE %
NS LTz, 0%, Miftisks o b RSO BRES#E ST,

HAEDDETIE, FLU (25~30 mg/m¥day x 5~6 days) +MEL (40~70 mg/m?¥day x 2days)
DA SN TEY, FLU+FMELSO & 5\ X FLU+MEL140 & &Ri L T\ 5%,

(2) FLU+BU2

Slavin (% FLU (180 mg/m?®) -+poBU (8 mg/kg) % FV 7= RIC DIRFERE % e 01
H LT, FWT, MOMFIEE ) BB BEMEIEE 6T D IR DS i S S 7z,
BAEDDETIX, FLU (25~30 mg/m*day x 5~6 days) +ivBU (3.2 mg/kg/day x 2 days)
NI ENTHEY, FLU+BU2 L Eild 5,

(3) FLU+CY

Childs 5% FLU (125mg/m?) +CY (120 mg/kg) % BHERTALE & 32 [FIREAANY A0
BAIZHB\V T, FLU+CY OBEMsIzh I X 2L E LicAEDERK & K —flaic X
% GVT W REDOFHE /R LT,

OMRETIL, FLU (25~30 mg/m? /day x 5~6 days) +CY (60 mg/kg/day x 2 days) % IZ
L L L THRA 2 GaERNRE SN TS,

FLU+CY [ZEN - S Ml R TR/ OS2 R T 223, —F THUEG IR
FLU+MEL, FLU+BU [ZHE L THWEZZ BN TV D,

3. FHARBMR M 5 BAEATLE

3) FLU+CY+ATG

CY D553 180 mg/kg ##E R 5 & LamtEOMENE 25, £Z T, CY &H&E
U CIR B e 288 L, FLU Z0FH L TRl iz thiE4 2 2 Lic L v A%
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LRI 5 2 & & B LICBAERTALE S B S 7,
Bacigalupo 513, FLU (30 mg/m%day x 4 days, day -6~-3) +CY (300 mg/m*/day x 4 days,
day-6~-3) +ATG-G (3.75 mg/kg/day x 4 days, day -6~-3) % F\ 7= [AIFs i s A A RS i
D 2 FAELFR D D% Th oo Ll L, BB REOERRFIZEHFM 15 Lk
ThbdILxZFTz, BT, Eiail@E & FLU+CY +ATG-G (3.75 mg/kg/day x 2 days,
day -4~-3) |Z TBI 2 Gy & Nz 7-RiALE & D% TR kENC T, 5 ELEFRTENTE
N 73%, 79% CTH Y, Wit E HIT 17%DIERI TEBZERE2ERO T L WA LT,
& M AR SRR » N 7 —72  (Blood and Marrow Transplant Clinical Trials Network:
BMT CTN) O FEMZE L L CHEfE S 72 FLU (30 mg/m?¥day x 4 days, day -5~-2) +CY
+ATG (ATG-G 3 mg/kg/day or horse ATG 30 mg/kg/day x 3 days, day -4~-2) +TBI 2Gy
(day -1) 28T 25 CY O HEHRERE TIL, CY 150 mgkg % 510 TR B E I &
HIEEAE DI F 2388, CY50mg/kg F7213 100 mg/kg N IE/R G5B THD Z &M
RSN,
PDETIX, FLU (30 mg/m?%day x 4 days, day -6~-3) +CY (25 mg/kg/day x 4 days, day
-6~-3) +ATG-G (1.25 mg/kg/day x 2 days, day -4~-3) +TBI2Gy %\ 72 AA IZXxF9° 5
[RIFLE B ORI HRIRERIZ T, 28 D5 L 27 BITEENFLIL, DO H 1 4
(DB _RMEEERN BRI L HESN TN D,
oM aEE 2T, IHAERBEANL (A (F2/0] A F7A 2 Tid, HLA
A FE MR A MR ORITALIE & LT FLU (30 mg/m?/day x 4 or 5 days) +CY (25 mg/kg/day
x 4 days or 60 mg/kg/day x 2 days) +ATG-G (2.5 or 1.25 mg/kg/day x 2 days) +TBI (2~
4 Gy, day -1) DBHELEI LTV 5,
4) FLU+MEL+ATG
DREIZBWT, /AR AA KT 5 FLU+CY (750 mg/m?/dayx4 days ~180 mg/m?) +
ATG-G & MW UE B =72 b ORIFEBER IC “RMEE A2 ML TnD Z &2
fEf S, FLU A D CY OREEDRFE L TWD Ll Shiz,
Yoshida 5%, H2AEO/NEEHAREEA T LT, FLU (100~180 mg/m? +MEL (70
~180 mg/m?) +ATG and/or TBI % H\ 7= [FIfEIE Mt/ Aa AE 28 510> 1% 5 1 RS & )t
H Lz,
SHEREFRIT % THY | 27 FITEEN G LI, ZIRMEEFERRITIB O oT,
(FAERNRMEEMN (BAN) B2l A K74 Tk, FFimkEEH K —0 6 OFEFE
BAEOFILE & LT FLU (30 mg/m*dayx5 days, day -6~-2) +MEL (70 mg/m*day x 2
days, day -4~-3) +ATG-G (2.5 mg/kg/day x 2 days, day-5~-4) £ TBI (2~4 Gy, day -1)
PHER SN TS,
—Ji. THARERMEZN CNR) B3 T4 R4 Tk, AFEARY 27 BEN
LB Z BLNDIERNKT 5 [RFEBMEIZIT D RTALE & LT FLU (25 mg/m%dayx5 days,
day-7~-3) +MEL (70mg/m?/day x 2 days, day -4~-3) +ATG-G (1.25 mg/kg/day x 4 days,
day -5~-2 or 2.5 mg/kg/dayx2 days, day -3~-2) +TBI3 Gy (day-1) MRS TW\%,
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2R 2 I MBI 3V ClE, DDE TO% AR EHZ TRIALEIZ ATG Zff
H Lf:fi@@‘/é‘f;fﬁﬁﬁﬁi)ﬂiﬁ’f‘%é ZEDUREN TV D, Yamamoto 51X, FEAEATALE
& L TFLU (25mg/m*day x 5days) +MEL (40 mg/m*day x 2 days) -+ TBI4Gy/2 fraction
(fr) ZMWTZRN AA (TS D IEEFMAEAE 12 B OTRR AR 2 il Lz, 11 B CARS
PFFHIL, 3 FEREFRITI%NTH T,
—J . /NRAA BT 2 I B AR O FTALE & LTI, FLU (25 mg/m*day x 5 days)
+MEL (70mg/m*day x 2 days) +TBI3 Gy DSt ST\ 5,

6. AMTORFKIKKE (BEE) RUOFERAREEIZDONT
(1) BEERNRIZRSEAMBTORARERTE BH) FI2OUL\T
AN N TEENFITR L HFIII T TV,

(2) BERBFICHROAITORKRABRBIER VERRFERARREICONT

1) (TRUMP)DFEFTIZISUN T, 2017 4725 2019 420 3 4R[ T, /ML 316 JEHT, A 1,127
FEENT . TR S E U EISAME STV 4D, 7. 5. BESNAICLE S ENAOLA
IR » EFIZOWNT) ITREHE L TN D,

7. AHBEORAMITDONT

(1) BERRBIZGRZNEANZETIIETUCARUBARANZE T 2E5EOREFHEIZD
LT

5. BEENEICR D ENIORERIHER - FREFEICOWT (1) BIEA iR, 3K E)
RERBRE DO ARG L & L TOHRERDL] OBUZFLHEHD L B0 | I K OARFRIZIIT 5 K
B TCIE, ALL RO HARBEEMICHT 270X T B OFIMEN RSN TS, BN
SR O SCRREAS T CRE Y . JRREAR X OSSR & OMAE RS, BiRREL U A I
FEIL D D OO, REDPAHERIED FERIEFDO—> & LTHEHA S, —EDH HENR
FHENTNDHEEZBND, ZAXTE T, Bk 6 HETIIARINL T RN D
O, BECKZEDOBIRIA KT A VR OHREOFLHNAE ., AFR R OUESG AR ARBR AR S )
5. ALL 2% 7 5 [FIffE e o piiaE (MAC X TOYRIC/NMA) & LTO T /L4
T EVDOFEEIZ, BOKREFEIZBW TEENERICMNEMT O TS EEZ 26 TEY | [
WA DEEEREOEWELZEE X THENICB T 28R TEEE 26N 5,

(2) BEENBITRAINEANCEFEIIETVARVBRANIIE T 5RLEOHREFHEICD
WT

2008 4 5 JIC TREEBEvE A s, B BESPRERRE, BV RETE A MR, B ok
g, YLD oSE, MR BRI 3 1T S [RIFE S M AR RS AR O BITEHR ] DB
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PIKR S, 15 LU EO BARANDOZEMEFHAER SN TN D, £z, BEROMNER 225
TR A EFEFROREILRDUL 15, EERNFITSRD BRI OREITHR « lREFIZON
T (1) EIEReiGABR, EERERERE D AR/ L L L TOWMERIL] OIIZFHD
LBV THY, ERIMNIBIT DT et EOBREITRD b Ty, ks, ERNS
DEFARFABR AT TR b ERAFFRIL. FUTORMCEICB W TRITEH L LT
BEMUE SN TS, REBECOFHHERE O T OMOERIZBE L TR 5 5 HR
ThHHEZEADND,

LB D | GRS & R 37 R E Al R AR oD RITEHR I 5 L CARAI 2 D BR oD%
BV O TR, [FIfE ME AR 20 2k - SR AR DERIO b & T, AFIO/E
PO ZNRE AT R & Rk DE ) 222 25 R0  C b D 58113, B o2 2RO
AN THEHARETHD LB R D,

(3) BEEZARICHRDIAFMBAFOZHUMHEIZDONT

ERE (1) RO (2) TORMERNZRIEOREEHE, ARCKEDOZBETA RT74 KW
BREFORIMNA , AR OB EERABRGRE N D, AR L TR Z1T O 2
LIIRBLEERD,

8. Mt DERUVHZE - BEFDRHOZLUMEIZDOLT
(1) %hee - HIRIZDOUNT

AECKEDZIETA R T A o R OBREDOFTHARICIBW T, [AFEE M E O FiE
B (MAC O RIC/NMA) L L COIZNVHE T ORENIERELRREO—> L L CTHIES N
TWb, Zenn, BEAZMDT, AFEENSHRBEORNGR] L322 en%Ye
EZD,

F 7o, EWNS ORI\ CRIFE S M AR O RIAEE & L T OARA|OfE H 3288
MHER TEIRBLUAN L E D AAIOEEX T H % | @R EE DT, TR f i
JIBAEDORNER ] ERET H I L 2B E 2. 2B IR RICEET 2 FEEICB W T T O
HEMRELZRET D TETH D,

® AFNDOEHIZHT-»> Tk, ENANDOEFOTA RT7A4 UV FEE2BEIT, #HIGEEORR

BITH L,

(2) His - H=EIZ2W\T

AECRFEDZITEITA T4 R OERECRRBEINZTIVLE T VBT 2T VOH]
%« RN ONCAFR K OCHSMRARERIC S T D 1L - HEZZETL L. Tited+52L
INEBLERD,

(TN es ) Ui A7 e LT, 1 H&E30mg/m? (KRR 4 6 A FEH AT
(#13047) +5, 7ok, BEOREICEY  KEELORG BEITEERT %,
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Fio. ERNAOBRKRERE 23 TARANTAR © 22 FUEMEZ A S & OOt HGE S TE

V. FREOHUEMEEEAE & OFRICIREE T AR O MIEMOHEEZRET S5 2 & 2l E

A FELOCHEICBEET HERICBWTU T O TR OETHREZ BT 5 TETH D,

o {MDOFUENMIEZHCA S MU & 0P T2 Z &0 AHI & O 2 o HFUEIEIES
AL, ERAIDEFONTA RT7 4 o FL2BB I LIz BT, BT 52 L,

(3) k& (1) RU (2) USNDOBRMAXEDRHEANBIZDONT
1) ERNORMXEDREHNES CEEMIESE) OERIZDOWLT
L

2) LE1) UATEABORGXELTHETINMLELEZONSERMDBEEIZDONT
L

9. BEERNRICKRIFLLIEAXREBREZOLEMICONT

(1) BEZRRIIDVTEBRATERNDIET U AFIIBEREAEEATEL TS A
DHEEIZDONT

oL

(2) £ (1) CTHREREAZEENTELTWSGEEIE. RELShLAFERAEEHAESZORA
BIZDULT
L

(3) FDith, WERFRIZCEFTFAEZEEAIZDOIT
L

10. &
L

11. BEXH—E
1) % 62 [MIEHR EOLENED @ AIKGEHE « BISANERGISE (B 743 A 14 H) Z35EE
2) Negrin RS. Preparative regimens for hematopoietic cell transplantation. In: Chao NJ, editor.

UpToDate.Sep 11, 2023.[Internet]. [cited 2025.3.27]. Available from:

https://www.uptodate.com/contents/preparative-regimens-for-hematopoietic-cell-transplantation

3) Anna Sureda et al. Editors. The EBMT Handbook: Hematopoietic Stem Cell Transplantation
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and Cellular Therapies. 2nd ed. Cham (CH)2024. p. 125-134. [Internet]. [cited 2025.3.31].
Available from: https://link.springer.com/book/10.1007/978-3-031-44080-9

4) Baron F, et al. Non-myeloablative allogeneic hematopoietic cell transplantation following
fludarabine plus 2 Gy TBI or ATG plus 8 Gy TLI: a phase II randomized study from the Belgian
Hematological Society. J Hematol Oncol. 2015;8:4.
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1) UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11,
2023 %

2) Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical
Practice Guidelines from the Hunter’s Hope Leukodystrophy Care Network ¥

ZHEE « Zh 3
(FE 7213506 -
Zh A B D b

[UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11,
2023]

BRI BTG (MAC) & L T Flu/Bu4

2 Ak A7) SR PR AT AL B SRR A AITAL . (RIC/NMA) & L C FlwTBI, Flu/Mel,
Flu/Bu2, Fluw/Cy, Flu/BwWTT, Flu/Treo (Treo: RFATKGR) MFLdi ST 5,
Flu: Fludarabine, TBI: Total Body Irradiation, Mel: Melphalan, Bu: Busulfan,
Cy: Cyclophosphamide, TT: Thiotepa, Treo: Treosulfan
[ Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical
Practice Guidelines from the Hunter’s Hope Leukodystrophy Care Network]
(INR)
&b %72 MAC (21X Bu & CyzATG, Cy Dftb Y IZ Flu BMEH &S5
ZELHD,
ATG : antithymocyte globulin
ML - H& Flu/Bu4 - 7V %7 > 120 to 180 mg/m?
(£7213H - | FIW/TBI - 7/ 7 EY  90mg/m?
ARICEEDS | FluMel - 7/LX 7 E L 125to 150 mg/m?
% L E AT Flu/Bu2- 7V %7 > 150 to 160 mg/m?
Flu/Cy- 7/V %7 150 to 180 mg/m?
Flw/BwWTT- 7/ 7 150 mg/m?
Flu/Treo- 7 /L% 7 £ 150 mg/m?
A4 KZ 4 | [UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11,
DR A 2023]

(IV-144 |Z30#)

[Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical

Practice Guidelines from the Hunter’s Hope Leukodystrophy Care Network]

v' Bartelink IH, et al.Fludarabine and exposure-targeted busulfan compares
favorably with busulfan/cyclophosphamide-based regimens in pediatric
hematopoietic cell transplantation: maintaining efficacy with less toxicity
Biol Blood Marrow Transplant, 20 (2014), pp. 345-53 ¢
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ks KEMmMEFZ (ASH) KUCKEBNE - Mldinif s (ASTCT) CIIBAEAT

BIRICBET D04 R4 2L TE 5T, UpToDate DFC#II AT A K7 A
NCHEFT HALEMTICH B EHIETT 5, ERBIOBAERNAR ORI L
AN

2) KHE
A4 K74 | 1) The EBMT Handbook: 13 Conditioning 2024 >
4 2) EBMT/ESID inborn errors working party guidelines for hematopoietic stem

cell transplantation for inborn errors of immunity. Bone Marrow Transplant.
2021;56:2052-62. ©
EBMT: The European Society for Blood and Marrow Transplantation

ZhEE « Zhi
(FE7=13%hke -
R IZEHED H

[ The EBMT Handbook: 13 Conditioning 2024]
MAC & L T Flu/Bu4. Flw/TT/Bu

RIC/FEVENFIATALE (RTC) /NMA & L C FlwTBI, Flu/Cy, FLAG-IDA,

% REHET) Flu/Bu2, Flu/Mel, Flw/Treo (Treo:AHARKFE) . Flw/TT/Bu, FLAMSA 735
Hsncnsg,
FLAG-IDA : Flu+ Cytarabine + G-CSF + Idarubicin, FLAMSA: Flu+ Ara-C+
Amsacrine (ARFFAKR)
[EBMT/ESID inborn errors working party guidelines for hematopoietic stem cell
transplantation for inborn errors of immunity]
(/IR
#2 Table 1. IRMRIRERNC FEEA RS L TN D,
Flu (150 mg/m?)/Cy (20-40 mg/kg), Flu (150-160 mg/m?)/Mel (140 mg/m?), Bu
(AUC=60-70mg*h/L)/Flu (160-180 mg/m?), Treo (30-42 g/m?)/Flu (150-
160 mg/m?), Bu (MAC AUC=85-95mg*h/L)/Flu (160 mg/m?), Treo (30-42
g/m?)/Flu (150-160 mg/m?)/TT (8-10 mg/kg)
ik - He= [ The EBMT Handbook: 13 Conditioning 2024]
(R@3ME - | A KT UHFICTAE T e BRNR R - AREROTEIZ RV, R
B O & | Plas 2 IREICRLHET D,
2 R ) [EBMT/ESID inborn errors working party guidelines for hematopoietic stem cell
transplantation for inborn errors of immunity] (22 TiE, EFCLICFR#HL
HA KZ A | [The EBMT Handbook: 13 Conditioning 2024
DR (IV-144 (2 H)

[EBMT/ESID inborn errors working party guidelines for hematopoietic stem cell

transplantation for inborn errors of immunity ]
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(1) EEALEEBHER. EVBERABRFOARAE LTOHREKR

TEHDOHA RTA LNTHONT, TILETENEEET S LY A ORGSR Iz
TLATICREHE T 5,

<KEDOHA FTA >

[UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11, 2023 ]
(IV-144 (ZFC#H0)
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[Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical Practice Guidelines
from the Hunter’s Hope Leukodystrophy Care Network]

1) LH. Bartelink, et al.Fludarabine and exposure-targeted busulfan compares favorably with
busulfan/cyclophosphamide-based regimens in pediatric hematopoietic cell
transplantation: maintaining efficacy with less toxicity Biol Blood Marrow
Transplant, 20 (2014), pp. 345-53
FEFNME HCT W), BRerEEIEES, 72328 (TB) OZEZD Y b SPEEMEE
BaAd 5 HCT Ly BTy o 2 SOdfEadR— Faik Lz, 2009 25 2012
FOMIZ, 64 FHlO/NEEFIZ Flu+Bu (80~95 mg-h/L) %, 2005 4725 2008 4D
(2 50 Bl /NREFEIZ Bu (74~80 mg-h/L) +Cy %5 L7, BT X 5 AHERIT,
2005 fF72 5 2012 FE O B BRI H & D TBI 252 72 69 #il DB Tt S 417,
HEE 2 AR L R NAFERIT, FluBu BECTENEH 82% & 78%. BuCy (Mel)
HTT78%L 2% Th-o7c (P= AEAM L), BuCy (Mel) Bf& il LT, FluBu#tT
IFPEAME S, Sk GREYE) MiBEE (16%x%) 36% ; P=0.007) . #lREAZEMERE (3%
XF28% ; P =0.003) , MEVERALF R (9%} 26% ; P=0.047), 77/ U A L ARK
e (3%%F 32% ; P =0.001), & F~ LAY A LA 6 ERYHFIREL (21%5%f 44% ; P =
0.005) DIEERPMEN -T2,

E 51T, AP EREA IR O B FluBu BECALS (11 H&F 22 A ; P <0.001) . il
VEESH DR oTc, Flu (160mg/m?) & BIEEHR 5 EOE#EER Bu (90mg-W/L) @
LB R, [FEED allo-HCT )5 ABF 2BV T, BuCy (Mel) & Fhis L CREERMK
<. AHEOBEIER FT T L AR SR,

BT ILICE ST HEFE, HEICE 7255, CTCAE Grade 3 U EOFEFERICH
WTIIZRE TV R,

<BMDOTA RT7A >
[ The EBMT Handbook: 13 Conditioning 2024
(TV-144 |Z5E#0)

[EBMT/ESID inborn errors working party guidelines for hematopoietic stem cell transplantation
for inborn errors of irnmunity]

FEHNZN R S AT AR R SCOFE#Ee L

<R DOIRFR T (RO RIS I SE) | MR IR . SCRSE 00338 2 B ORI <5 >
Pubmed (23 T, “fludarabine AND transplantation AND conditioning AND child” ~C3CHR#R SR
Lic& A 862 fEAiLY Lz (202544 H 2 BEIAE),

Z® 95, “Randomized Controlled Trial” T filtering 2179 & 12 ThH -7z,
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AL, 1996 I E V. 2003 FELIE, = R Z 2 MR 100 L LRSI R S
Tn5,

TNE T E X, FOENTREIHIZIRICL Y, BREINER TR OEH SN LA O 1
DThH D,

TNVHETEL DL YA OFFMNTEHE STV D EREISEE, NE~AYA NG ENh
LD LITONT, SEIOEEICAM & B 2 i e %,

<WFHMZIUT % ERIR AR >
4) Kalwak K et al. Comparable outcomes after busulfan- or treosulfan-based conditioning for allo-

HSCT in children with ALL: results of FORUM.Blood Advances 2025:9:741-51.7

/N ALL BBk A [A R AR A O TBI K QMBS RE OB AR RTALE & Lk

95 Z &% HWIZ, human leukocyte antigen (HLA) —E[AIfE F 72 1XFEMfx K F—0 B A

il 5 1 SRR A & 52 1 72 4~ 18 1k D B 417 (il & Xt G IAE AL, [EIBR LR 26 111 46

FORUM BN FhE X tz, —EROHILTIX TBI AFIH TE W2 & FEE DR
ZEE L, ARBR T 2013 42005 2018 2% T Bu £721% Treo N—ADIEHEE % 1T 7=
BE DERIFIZHOW CTEHRNIHE LIz i a2 45,

AT 180 il & 128 BIDEE N, FAZEI BWTT/Flu % 7213 Treo/TT/Flu % % L 7=,
Bu £721% Treo DWW iund & 61T, #RAN Flu G0 mgm?/ B4 5 A, &F
150 mg/m?) BELO TTGmgkg %= 1 HfE, 1 B 2 [0, &5t 10 mgkg) 25

— 2132023 4F 2 H R0 CREST S v, BRI Ol 4.2 4F (§EPH, 0.3-9.1) Th o

77

2AEFHE (0S) 1320.71 (Bu9s%IE#EKM [0.64-0.77]), 0.72 (Treo [0.63-0.79]) .

3L N MEfEE (EFS) 1% 0.60 (Bu [0.53-0.67]). 0.55 (Treo [0.46-0.63]) T
>77,

FRO 3ERBERASR (Bu0.31 [0.25-0.38] ; Treo0.36 [0.27-0.44]) . FEHEFHILLHE (Bu
0.08 [0.05-0.13] ; Treo 0.09 [0.05-0.15]) LA TH -7z,

i ) 72 E IR PAZEME R BRI BRI 1 238 E L=,

SME - BB A E 3N (GVHD) | 3 4R GVHD (7B JOERRAFARICHAE
ZITFRO BN o7- (Bu0.48 [0.41-0.55] ; Treo 0.45 [0.37-0.541),
wIER X OV 2 B H O R MR EE OHRIRIT L U A R AR TH - 72,

ELHLDL YA RERINCHBAMERNE LS, ZEET 17 7 A Vb FARIHANTH -
7-o BHEFE 100 HRICBIZR STz, 7 L— F 3~4 OIFMRFAE EHS T b HHEIC

AL O, BYYE, DR, hER RN, RO 5. TH, KEBFEETH
>77,

B IR E > - A EFRIIR I TR, BWTT/Flu #C 7/180 1 (4%) . Treo/TT/Flu
FET 3/128 #l (2%) DAEEREDFEO bz, Bl 100 H TR rfRe Th o 72 BFED I B,

Bw/TT/Flu F£T 16/178 i (5%) . Treo/TT/Flu #£0 13/124 {4 (4%) T Grade 3~4 D&M GVHD
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5)

(aGVHD) Z%H L7, £7=. BHZREIID 100 B TR b Z B S/, Grade3~4 ®
FEMAE A EFL TR OERICRAE L b O, BYYE, AWK, B -, g
AL P AREERAE T o 72, BWTT/Flu BT 2/180 il (1%). Treo/TT/Flu #£T 10/128
Bl (8%). BAiith V o SHFEMER AR (PTLD) ZF84E L7, F£72. BWTT/Flu #£T 15/180

(8%) DNTHNIRPAZEIEMAEE (VOD) kB L. £D 55 4/180 il (2%) 2SEE E 72 1FIEH T
FHED VOD Z#35E LE L7z, Treo/TT/Flu BETIX 9/128 ] (7%) 73 VOD ZfBk L. £DH
5 2/128 Hl (2%) NHEETH -7z, £/, WL S 149D VOD 73 NRM DJFK & 41T
W5, HSCT # 3 FERIZISN T, Treo/TT/Flu #C 1/128 il (1%) (2 —UCEMMRE2G80 iy
77

Sykora KW et al. Treosulfan vs busulfan conditioning for allogeneic bmt in children with
nonmalignant disease: a randomized phase 2 trial. Bone Marrow Transplantation 2024;59:107 -
16
AGRER O B BN EG R B 2 A9 2 /N9 2 R 1 i i R R AT oD i 36 7
RV AV ZRT 22 THD,
AERER T & AR LA ITAHRERTEH Y . Bu & Treo ] LI A » OBAEATTIAR & L
TowelE, Atz 5 B TER S,
BV (R AN BREMRE, SERMEU R BE~T 7 m EE, Bl
BREERE) 283 2/ (REBF OVEFERIL 6.0(£5.3) #%) (2% LT, Flu (30 mg/m?
IV Days 6, 5, 4, 3, 2 before stem cell infusion) & intravenous (IV) Bu (4.8 to 3.2 mg/kg/day) ™
OERPEE, F7213 Flu & 1V Treo (10, 12, or 14 g/m%day) D Of HEED 61T X7,
TT (2 X 5mgkg) ITIRHR Y ERIOHIWIZ L > THEEBN S i,
T EFEME B 1% freedom from transplantation (treatment)-related mortality (freedom from
TRM) & L7,
Z I, Days-7 22H+100 ORINIHAE LT E L TER LT,
ERT 101 41 (Bus0 B, Treo 51 61) 2372 &b 2 0ADT7 40 =7 v 7HHZ b
o> Tt S vz,
Freedom from TRM % Bu #£ T 90.0% (95% CI: 78.2%, 96.7%) T& ¥ . Treo F£T 100.0%
(95% CI: 93.0%, 100.0%) Td > 7,
AIVGHIE H (BAERIHAE) 1320 E 4 12.0% vs 3.9% T o7, F72 0S 13 88.0% vs
96.1% TodH > 7=,
EEARRICEA L TIE, Treo (11 D F A Bu2 i) & W o7z,
2L, INLOBRFLIHIO BukGOBREZERE . WTFhbslSktE DIGRIZE -
TR ST,
CTCAE Grade 3 DHEFLOFKBUITFE TR TH -7,
BRPIEICESTEAEFEFRIZOVTUIRIN TR, b —RANICERD b LT inkIz
B9 24 HH4T. NP (Bu £ : 80.0%. Treo £ : 70.6%) . JE#4 (Bu ¥ : 72.0%.
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Treo & : 70.6%) . ¥ X OMEM: (Bu B : 64.0%. Treo #f : 66.7%) T -7z, FTirlkEAZE
(<4 Grade>Bu £ : 10.0%. Treo £f : 2.0%.
<Jones #HUET Grade 3 UL - >Bu Ef : 4.0%. Treo £ : 0.0%) T&d->7-, GVHD KOG

FEWERE (VOD) OF8431% Bu BE T <

WZBE T A28 EFLOFEMAZ LI TITRT,

#* GVHD Kk WNaRBEAHHE (FAS)

Busulfan No.(%) Treosulfan No.(%)
(N =50) (N=51)

Acute GVHD
GVHD Grade I-1V
Lpatients with event, n (%) 21 (42.0) 28 (54.9)
GVHD Grade II-IV
Lpatients with event, n (%) 4 (8.0) 7 (13.7)
Chronic GVHD
Moderate/Severet 44 47
Treatment-emergent adverse events
Subjects with any adverse event 48 (96.0) 49 (96.1)
LSubjects with AEs of at least CTCAE Grade | 41 (82.0) 41 (80.4)
3
LCTCAE Grades 1/2 7 (14.0) 8 (15.7)
LCTCAE Grade 3 30 (60.0) 34 (66.7)
LCTCAE Grade 4 8 (16.0) 7 (13.7)
LCTCAE Grade 5 3 (6.0) 0 (0.0)
LSerious adverse events 16 (32.0) 18 (35.3)

FETCICE - 725403 9/101 1] (8.9%) THY . D5 H Bu BETIX 7/50 #il (14.0%) .
Treo BETIZ 2/51 Bl (3.9%) T o7-, BIETIIBMEBEIETHY . WEEE b E/R KA

ITEYYESR X OVGVHD [ZBHHE T 5 Zlgas R Th - 7=,

6) Mohty M et al. Reduced-intensity versus conventional myeloablative conditioning allogeneic
stem cell transplantation for patients with acute lymphoblastic leukemia: a retrospective study

from the European Group for Blood and Marrow Transplantation. Blood. 2010;116:4439-43. %)

(IV-144 |Z30#)

7) Mei M et al. Long-Term Outcomes of Allogeneic Hematopoietic Cell Transplant with

Fludarabine and Melphalan Conditioning and Tacrolimus/Sirolimus as Graft-versus-Host
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Disease Prophylaxis in Patients with Acute Lymphoblastic Leukemia. Biol Blood Marrow
Transplant. 2020;26:1425-32 19
(IV-144 | ZFE#0)

8) Spyridonidis A et al.Reduced 8-Gray Compared to Standard 12-Gray Total Body Irradiation for
Allogeneic Transplantation in First Remission Acute Lymphoblastic Leukemia: A Study of the
Acute Leukemia Working Party of the EBMT Hemasphere.2023;7: €812, 'V

(IV-144 (2500

9) Srinivasan R et al.Overcoming graft rejection in heavily transfused and allo-immunised patients
with bone marrow failure syndromes using fludarabine-based haematopoietic cell
transplantation. British journal of haematology.2006;133:305-14. '»

(IV-144 |ZFC#)

10) Maury S et al.Improved outcome of patients older than 30 years receiving HLA-identical sibling
hematopoietic stem cell transplantation for severe acquired aplastic anemia using fludarabine-
based conditioning: a comparison with conventional conditioning regimen. Haematologica.
2009;94:1312-5. 19

(IV-144 ([ ZFEH)

11) Lee SS et al.Reduced-Intensity Conditioning with Busulfan and Fludarabine for Allogeneic
Hematopoietic Stem Cell Transplantation in Acute Lymphoblastic Leukemia. Yonsei Med J
2020;61:452-9. 9
MAC (2GS TE 220 ALL BB (n=78)& XI5, 7 A7 7> 3.2mg/kg/H % 2~3 H
., 7V 7 v 30mg/m?*H% 5~6 HfE (150~180m?) #¢5-9°% RIC #EfT L. RIC
DE M & ZRMEE R L 72,2010 45 3 A 25 2018 4 8 A DI 13 fiigk € RIC & Bu-
Flu Z 7z [FIfLE MM 2 52 1 7o 19 TR0 5 65 7k Tt ALL /3% 78 f
DT —Z w2 % ITHRBNIEYT LT,

SR OF P RAEIL 49 7T 17 5—39 i D AYA X (n=23) 23& iz,

BRI A 22 20 H O 2 AFHEE HEF I AEAF 31T 57.4%, OS 13 68.7% T 72,

LR BMRNT T, 18 GVHD 243 5 8F CEERAEFRPUE T DM RSN
(NP — REEL 0.53 5 95%(EHEXH#, 0.26-1.08 ; P=0.080).

B L UEERACORBEREERIZNALN 29%BLT 19.6%TH Y . THAPRE

HROEFFEN 1 HRRD bz,

ITERIRPAZEMEZ FBIT RS SR Te,

7' L— R I-IV O&M GVHD 1% 21.1%., 4227 L— ROEM: GVHD 1% 41.7% Th - 7=,

TANT 7 ETNETE BT D RIC 1X, MAC (5 & 720y AYA HERE & ek

11
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N ALL BFICHT D E CLERIBEIETH D L ikim S i,
BAHEPIEICE S TZFHRICOWVWTIREN TV AR, BREICEET2AEEFLLE LT, £
EIDHH 676, NWBANRKERIEL, £D 55 45%7) Grade 1. 42% 7% Grade 2,
13%73 Grade 3 D ANK TH -7, CMV OFEIEMHALIL 26/78 i (45%) TRD LT,
Btk 100 B £ TORME GVHD OFIEIL 24/78 11 (30%) THY ., 2P GVHD IZ XL D
HCITH D FHA T LI 18 GVHD OFIEIL 32/78 $#1(41%) TV (D 9 % Limited
25 13/78 #l (17%) . Extensive 2% 19/78 il (24%) Toh >7-, £7=. 4/78 i (5%) »*
&M GVHD OHEATIC L VL LT, ERBMEBEEA FHRIILL IR,

® BIEREREER

Adverse event Patient No. (%)
(n=78)

Hepatic VOD 0(0)
Cytomegalovirus (n=58) 26 (45)
Hemorrhagic cystitis* (n=76) 4(5)
Bacteremia 5(6)
Clostridium difficile colitis 5(6)
Fungal pneumonia 34
Pneumocystis jiroveci pneumonia 2(3)
Unspecified pneumonia 4(5)
Herpes zoster 2(3)
Hepatic candidiasis 1(1)
Engraftment syndrome 1()
Acute GVHD 24 (30)
LGrade I 7(9)
LGrade II 6 (7.7)
LGrade I1I 8 (10.3)
LGrade IV 34)
Chronic GVHD 32 (41)
LLimited 13 (17)
LExtensive 19 (24)

B 27 FlOHEZFE & 11 FlO NRM 33848 Lz, BKRIZEBEARAE, 125500
3H, RYEIC L D E O 44, B GVHD IZ LA DN 4 5 Tho7-, Btk 6 72 H
PINDORHAZFE T 1T 4/78 B (5%) T, WINHAEBREEZIIERENRK TH -7,

12
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12) Boztug H et al.Treosulfan-based conditioning regimens for allogeneic HSCT in children with
acute lymphoblastic leukemia. Ann Hematol.2015:94:297-306. !>
ANVREME Y 2 S IEERME B M L2 k9 D AR HERY 72 B A EE R RTALE L > A 0, TBLIC
DTN 5D,
LU, TBUEEHAIC S RIS ERREEFHZ5 223720, BV A D
MEWERAE T TN D,
N UA AT 7 R, B8 e I ER & BLE R E RN 2, B REREEVER &R
M7 m 77 AV EHIFEZ T 5D,
NUFRANT 7 e — A L LT RBRERTAL E 12 |2 M Al Rl 4 52 1) 72 71 5l ALL
NIRRT (PR JE 9.1 5%, 0.8~17.9 5%) OEMLIRIFE L hr AT T 0 TICHA
L, BRI DO Y AV RFEHEICKLDEROENEHILNCTHZEEZHE L,
N AT 7 A U723 ANT, +Cy +Flu, + FlwMel, F721% +FlwTT T, %L
N OFEAER) 72 B 581, Cy 120 mg/kg, Flu 120~180 mg/m?, TT 8 ~10 mg/kg, Mel 140 mg/m?
Th-oT-,
WD L2 A CEEEMITA 72 <L IFFDERIRPAZEIE DS 13 /20 o Tz,
68/70 151 (97%) \ZABEDEF LI,
M &S MR RAE O R im0 a5 & ORFEIIER O b o T,
FLIERDO EFS IIFERI L L THRICRF TH - T,
3 FEZD OS 1L 51% Th v | EinFHMaE ORI L 56 B2 ZEITE O b
o7 (3 1 BREMEHEBEE 54%., =% 2 PG marMiaZiE 4%, P=0.71),
SR BN T, SEREMARTICBHME I ILIZEF D 0S & EFS BAREICARTH-
7= (P=0.04 &£ 0.004),
TRIRBEEAE DRI 14% K- T,
LA AT 7 o= ZORTLEEIZ/NE ALL 126 L CEETHENRT 70 —FTh
5 St bl T g,
Al 100 A28 5 CTCAE Grade 3 L EOFEFSE LI FIRT, 2/70 6 3%) T
BH#%OAENAONTIEICE -T2,

£ B 100 HIZF1F % CTCAE Grade 3 A LD E 5
Grade 3 Grade 4
All +FLU/Thio All +FLU/Thio
Stomatitis (%) | 13/70 (19) | 3/20 (15) 5/70 (7) | 1/20 (5)
Diarrhoea (%) | 6/71 (8) 2/20 (10) 6/71 (8) | 1/20 (5)
Vomiting (%) | 2/71 (3) 0/20 (0) 4/71 (6) | 0/20 (0)
Respiratory (%) | 2/70 (3) 1/20 (5) 5/70(7) | 3/20 (15)
Bilirubin (%) 5/69 (7) 0/18 (0) 2/69 (3) | 0/18 (0)
SGOT (%) 12/69 (17) | 2/18 (11) 1/69 (1) | 0/18 (0)

13
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VOD (%)
CNS (%) 0/70 (0) | 0/19 (0) 2/70 (3) | 0/19 (0)
PN (%) 1/68 (1) | 0/19 (0) 1/68 (1) | 0/19 (0)

2k GVHD 1 37/69 1] (54%) 2% L., Grade3 LA Lo GVHD i1 11/69 #1 (16%) T
O biLle, 18 GVHD 1X 13/61 fl (21%) T#RHOHIL, £D 955 4/61 fil (7%) 1A
HThH o7, 2k GVHD Grade 3/4 35 X OMEME GVHD OFEAER T, B k01 M
HERRASAE 22 52 1 F T B3 T2 4/37 111 (11%) . 5/34 il (15%) TdHo7zDIizxt L,
KA MR 2 = 7= BB T2 7/22 51 (32%) . 5/18 5l (28%) ThH -7,

13) Nagler A et al.Low-intensity conditioning is sufficient to ensure engraftment in matched

unrelated bone marrow transplantation. Exp Hematol.2001;29:362-70. '¢

1% M ZRMEE B x5 HLA —BoEMmEME AL, A5 4R T HNORHE
DALF S BRFED AR T, BHERE S OHE DR AR R &,

ABFFETIE, HLA —EIEMf% K —00 0BRSS RIC OFELT Al % Mt
L7z, GRERT A > oft#a L)

RGE, 4 B ALLA B (8 ik~17 k) A &de 16 HlO1E MAREEEE T, ATLE X,
TNAETE 30 mgmYB%E 6 BE (180 mg/m?)., 7 A/N7 7 4 mg/kg/H % 2 A,
PLT Vv Bk a7V > 10 mg/kg/ A % 4 AM#5-9 2% RIC & iz,

16 il 15 51T R —F AT HIT100% TH Y, EERLBIFBLEI NPT,

Grade IT LA EORFH.OEARPAZERE, BUMSE, Zifaslds, BiEE, MEE L2 RBE L&
FlT Wi o iz,

BAHZIE 1 LT BT 4 BT, IR & B PR ZE (n=1) & FiRAditsR
5 (n=1)., GradeIV ® GVHD (n=1), BIXOFHISM%L 9 02A % OHFR (h=1) TH
>77,

36 MABDOEFRITT5% (95%(5HEIXHE 46-90%) . MEJ5/EfE#H (DFS) 1% 60% (95%
{EHEIX[E] 30-80%) THh -7,

T DOFERIT, HW e RIC 78 HLA —B3EM%E R —0 b OBz VTR
MR ORE LT-EEEHLIDIZHSTHH I L EZRL TS,

FELCIZE S IEBNT A 16 B 4 6] 25%) THoTm, 2D 55, 341 (18%) 1TBHEE
HEOHEIZ LD, 16 (6%) 1THERBICELDIELETH-7T-, BREFEEIE T ORI,
Grade 4 O HMAPEREERIZ L D DA 16 (6%). Grade 4 OHHEAMHFEREIEIZL DB D
1 # (6%). Grade 4 DEME GVHD 8 L OWFHEMRIEIZ L2 H DA 1 41 (6%) Tho
77

BEa R DFEMEIZ SOV TIFLA FIZRT,
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# Bearman Grade 5! D figigs 51

Bearman Grade*

N=16

0 1 2 3 4
Mucositis 8 5 3 0 0
Liver 7 3 6 0 0
Renal 10 4 2 0 0
Urinary 15 0 0 0 1
CNS 13 0 2 0 2

ZM: GVHD (% Grade2 T 4/16 fil. Grade3 T 2/16 5. Grade4 T 1/16 D HEEIZFED
Sz, BIEMRICEM GVHD Z3E L - BEITW Ao 1=,

14) Resnick IB et al. Allogeneic stem cell transplantation for severe acquired aplastic anaemia using
a fludarabine-based preparative regimen. British Journal of Haematology.2006;133:649-54. '7)

TNETEY (BE5E180mg/m?), 7 ahr A7 7 I K (558 120mgkg) . Hitf

JRfE 7 a7 ) o (¥ 58 40mg/kg) 75725 NMA % W 7= EBIE# RIEFAR B

A 13 61 VN 6 Bl de, Flimh Ryl 20 m. 9~557%) OIRFRRERIC OV THRES

L7z, (RRBRT A o Oft#iZs L)

13 il 12 Bl E LTe A E RS BT,

11X 10 H BICHRWIZEC L7c2o, AFITFHI T E oz,

B R OEBAREITRD bR o Tz,

2P GVHD O 7' L— R IV B L O -V O RFEREARIE, 2T 83%B LN 0%

ThoT,

BB PR 45 70 T, 5 0S 12 84% ThH -T2,

EFERE 1L BIO 55 8 BT 1 L LRSI N TRV | 284 GVHD ([RER) %%

FE LTI 1 BT Th o7,

I DA EZBL > TE Y, Kamofsky 22 71X 100% T, 37 H. 520, 67

H#%OBHRHA T, 3 HilZEk< 5% 0 2 CREmsilFEf ik T,

AW OFRERIFAELTHIN  BHEOL A LI L TORRT v N EiERT 57

DIZIE, Al E RGBS LETH D,

3/12 %1 (25%) 73 Grade 1, 1/12 5l (8%) 7% Grade2 D&% GVHD #3JE L7z, £

7o VU EORMEBI A 172 1/8 Bl (12%) 23, BENOREM 728 GVHD % %

fiE L7z, ATALIE S B U 7 ids st 1T/ NR TH W BE N P EEZOARNR DA TH -

7

12/13 1 (92%) HFHPERBDPEREVERRIE L, £ D 9B 6 MHIEMIEDHER S 7,

3/13 B (23%) DSEBERSE, 1/13 B (8%) (IAFMD oV ZEAFIE, 1/13 1] (8%)
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7 IVIR T A I A EYUE 2 FEAE U/ MREAE 2 5 0F L 72,

Fo, FBEICESTZFHGUL 213 BT, 2D 56 1/13 B (8%) IFREMET A~LF LA
JE (SR X OREI&E) & Candida glabrata (2 X 2 BUMSEIZ K 23810, 1/13 BlIZEAERT A
5 DOEEEYE CNS 7 A ~ULF )L ZSER KD CNS HifL & FFRAS IR IC K BT Th - 72,

15) Slatter MA et al. Treosulfan and fludarabine conditioning for hematopoietic stem cell
transplantation in children with Primary Immunodeficiency: UK experience. Biol Blood
Marrow Transplant. 2018;24:529-36. '®

JRFE MRS N RIEIS KT D s MBI C W T T L Z T B 2 WD T, mhiEns
B THIRRS A U XL R THo7 2 EAHE SN,

2006 42 A7 5 2013 45 7 A ORI, SEE o ik C i i i B 2 52 1) 72 B3 160 fi
ERBIBRAMEIIFEEFER LT, A, NVAALVT 7 o+ TAETE T LAY
A= T % T RTE & 521 72 160 Blo/NEOTRIRERE 2 5T 5 (T < 54; n=
124), EEFITH L, 7LF T2 150mgm? % 5 Hhdk: L ChEkb Shiz,
TR DAl O P RAE T 1.36 7% (#PA 0.09~18.25 7%) .

F—ix, HLA —BEME 73 . 1~3 OFURAR—FHOIMmiEE 54 . HLA —ZK[H
B 12 B, & Do HLA —E L72F 05 17 6], ~T e R—H K F—4flThoiz,
BAER1E, ORI MLEAa2s 70 B, B85 49 B, BEHEFMAS 41 Bl CThH -7,

BRI O P E1E 4.3 4 (#EPH 0.8~9.4 4F),

0S X 83% T o7z,

74 B (46%) DEFPENE GVHD ZRIE L7223, 7 L— R 2L ED b DI 14 41 (9%)
DIHFTIHoT=,

4 PO BFITEE N EOT-OHBMHEZ 2T T,

1 $23 GVHD T3 L7z,

T MRS A U XL 95%LL ETHhD Z & LB & ORICIZBENMED 220> 1228,
BEF AU XL 95%LULETH D Z & &R O & ORIZITAEZ2BEEND
RLodL, OBk & i L THEKZ GVHD O U A7 BN % Z & id7enodz,
AR ICEIEME BB AR RNE & 22l Sz 11 BloBE T, && 8.7 FOBHFIA TE
BAFLTWE,

B D MERREMEAEH 2 B 5 20T 5 72 DIZITEMN R A LB TH H 23, h LA AL
Try, INETEY, T LAY XTI K DEMLE CENZBHEREN S DN,
ZARMEICE L C, KEESNLA AMFIEHT (National Cancer Institute) D #EMEFREHEIZ L 5 1EZC
PR EESE LTy, IEPIEPHOES, (RIS D& b, B HIEEZ & A TR
D R JFENEDTED B AT,
FECICE S FR A2 L FITRT,
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F FHEICE-T-FG

K (Cause) fs
(n=160)
Infection 16
GVHD 9
Pulmonary hemorrhage 2
Multiorgan failure 1
Toxicity 2
Severe inflammation 1
PTLD 1
EBV 1
Graft failure 2
Respiratory failure 3
Cerebral infarcts 1
Leukoencephalopathy 1
Pneumonitis 1
Chronic lung disease 1
MDS/AML 1
Hemophagocytic lymphohistiocytosis 2
Cardiac-related 1
Other 2

16) Giingor T et al.Reduced intensity conditioning and HLA-matched haemopoietic stem-cell
transplantation in patients with chronic granulomatous disease: a prospective multicenter study.
Lancet. 2014;383:436-48. 1

Flu 180 mg/m>+ KA & (50-72%) Bu £ 72 IZHEFHET Bu (45-65 mg/L Xh) +HLifiR 7
n7 Y UERET LAY T Ve RIC OIRFBIFICOWT, BIGHEAFZRIZ XL
T« FEEONA U A7 BHE 2 EMERIFEE (CGD) ([ZRW TR L7z,

A 10 B ED 16 gk 7> 5. 0~40 5% D CGD B 56 5] (FEfnth I 12.7 7%, IQR 6.8-
17.3) "B LT, (Hifm & s 3L FT7E)

BAE A 13, HLA —8ufiik K7 — (n=21) & %\ & HLA-9/10 £ 7213 HLA-10/10 DI 1fiL
f& K — (n=35) OE#iE 7= IR mesfie cdh - 72,

FEFHEE H 1L, OS & EFS. 2 %1% OS & EFS. &this L OVMENE GVHD DR AR, &
BERMILD RF—F 2 U XA >90%, 6 2HDO7 1 —7 v THIEHOAFERETH-
7

17
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56 159 42 5] (75%) OEFIEL, EHEEORYYES A OB EBEL AT o1 U R
HlCcH -7,

2561 (45%) 1ZEFEHB LOEFRAN (14~395%) ThoTe,

A FETOMBORIER, HFFERT 19 B (QRI16-22), /MR T 21 H (IQR16-25)
ThHoT,

BRI YfE 21 A (IQR13-35) T, OS X 93% (52/56 f51) . EFS IX 89% (50/56
) ThHol,

2 4F 0S 1% 96% (95%CI 86.46~99.09) . EFS 1 91% (79.78~96.17). E&EREIL 5%
(3/56 f5i) DEFITHAELT,

7 L— RII~IVO2ME GVHD O RBFERARIL 4% (2/56 #1) . 189 GVHD O34 HIX
7% (4/56 f5) ToH o7z,

ZELE (90%LLE) BHARMIED R —% 2 U XLANEFRE 52 6] (93%) THER
ST,

CGD DA YA ZBFIZX LT, ZOMEAES L 7CATLEIILZ 2 THRNTH DL Z
& ERS ST,

BHEEOAERFS L LT, BILEF O SIRS 28 121 #1 (5%)., CMV 7 A JL A MIED
1721 4511 (5%) . — M R MERMEFZ B DS 1721 651 (5%) . — i PEB AR E Y 1721 41 (5%) .
BK 7 A )V APEREIE IR A3 1721 41 (5%) BIEYYIE - EB & A /L Z BIEMHAL A 1721 61(5%) .
RESEZR 2N 1721 B (5%). v & U A )V ARIGSEDN 1/21 B (5%) ., BEREREE, 7 n =X
RY R 121 ] (5%) BOONT-, 7o, BHEBEIE T RIT 4/56 B (7%)
Th-ol,

2% GVHD (Grade2~4) 1% 6/56 # (11%) IZFIE L, 7 L — K 3~41%2/56 i (4%)
WZRIE LTz, F£7-. 189 GVHD 1% 1/49 il (2%) T Hiv, BAftk 187 H HIZHIE
7 PAZEMERN SIS S 2 30 L T2,

17) Felber M, et al. Targeted busulfan-based reduced-intensity conditioning and HLA-matched
HSCT cure hemophagocytic lymphohistiocytosis. Blood Adv.2020;4:1998-2010. 29
MERERNE Y >/ SHFRERIE (HLH) (2% RIC DA 2 ME LIZERITZE TH 5,
ATZLE X Bu + Flu + alemtuzumab (FEIM#% K F—) or FLIRZ =7V > (ifx R —)&H
AV
TINEZEr (V) OMEHNE
> B O%E 30 mg/m? & FRARN G
> {KHE 9kg RiiOFLIEDOHA - 12mgkg & 1 [HEL L TEE
> G-I Biri8 HEG 3 HAE T (d-8 205 d-3)
MG A E, . EEER, GVHD, MRV 72 A 7D FF—F 2 ) X4 BLURA
FHIMTH -7,
7 M6 25 Bl (Rl RAE 0 0.68 %) 3ZM LT,
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Bu ##% 5. EO P IEIX 13.1mg/kg (6.4~26.4) . RIEmEFEIT 63.1mg/L FFfi] (48~77) T
HoT,

HRE. AR MR, A IO W I OBAE R A HLA —E o lixs (n=7) E7139F

MmixE (h=18) MHLBE ST,

TRTCOMBE TR —MIROEENPHER I (PRAE : 4 ER day 20 fi/MK day

28),

&7 Au—7 7 (FRAE 36 » H, &P : 8-111 » H) TiL. CDI5"4FHEK, CD3'T

A, CD16"56'NK Mifd K —F% A U X AHRfEIX, ZHE4 99.5% (10-100). 97%
(30-100) . 97.5% (30-100) T -7z,

8 15 (32%) DIEENPHIERMPAZIEGIEZFIE LTZS, T 7 4 7 r A NIgENRRI L

77

308 & EFS I3 & HIi2100% Th -7z,

A7 L— R II~IV ® GHVD % RJE L 7= BE T\ 2o 7=,

[REAEM: GVHD 1% 4%I12 7 iz,

ZOIEFIEIZ XY HLH B I2B W TRE LTz R —3% 2 U X A BT 1B GE D
HNDERH LN STz,

LAMEIZEA LT, 512 fil (48%) THIERZZEO B, £D 55 Grade 3 73 3/12 fi
(25%) . Grade 1-2 7 2/12 5 (16%) Td->7=, 825 Bl (32%) THFEFNREAZEIEGERE
(SOS) MFRHBIL, TD I H 6/25 il (25%) MHZE, 2/25 B (8%) NEIETH -

7o HiE MTAE 2 F5E L 72 R IX N2 v o 72, 1025 il (40%) T Grade 1~2 D&M

GVHD % 3&JE L7273, Grade 3~4 @ GVHD (FHFH L2 -7z,

11/25 #] (44%) TEEF 18 F OB FHEM L E T IZEIHELRIEL o, £DH B, =

ABA e IN—=T A VAN 425 B (16%), BCG (NXIIVA « )V Ay k75T 0) ik

Yes 2/25 5l (8%) . BK VA /LA 225 Bl (8%). TA /7 T ANAN 225 5l (8%).

TT ) OANAN 125 Bl (4%), B hA~LRRATA LR 6881725 B (4%), A X =

2 =TT AILAN 1B (4%), BEEFRYEN 125 6] (4%). B LOMIERY: (FOFk

A7 —7 VEE 2 i, AMEES 1L REE 1) 25 425 Bl (16%) Toh o7,

18) Bartelink IH et al. Fludarabine and exposure targeted busulfan compares favorably with
busulfan/cyclophosphamide-based regimens in pediatric hematopoietic cell
transplantation: maintaining efficacy with less toxicity. Biol Blood Marrow
Transplant.2014;20:345-53. 21
/N [FIFE G A AR R O RITALE & LT, fEkD Bu + Cy = Mel IZL % MAC & H
EFMET Bu+ Flu (2 X 2 BVEERATALE OGN R & L L12WHIEToH 5, (il & HFJE)
64 Gl D/ NRBEI DN RMERIENEIE (n=19) . B RMERBRFIE (n=16) BE i/,
Flul¥, 40mgm?2%., 1 H 1 [F] Bu % 3 FEEAT 5 1 RefilRTicEe G- Le (B4 [\,
HETE 2 #EEA7FER & EFS (X, Flu/Bu BF TZNEH 82% & 78%. Bu/Cy (Mel) FETZNE
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N78% & N%TH-oT= (FERL),

Bu/Cy(Mel)#t & tbi U C . Fluw/Bu Ff TIEmMEDMK < | Btk GRIEGeME) I (16% vs.36%;

P=0.007), #ARPAZEIE (3% vs.28%; P=0.003). 124 GVHD (9% vs.26%;P=0.047), 7

T ) T A WVAEGYE (3% vs.32%; P=0.001), & kX274 LR 6 FIEMEL (21%

vs. 44%; P=0.005) T®H>7=,

PLEDOFER) S, Flu (160mg/m?) & Bu (MAC AUC 90mg*h/L) DRIALE 1T, Bu/Cy
(Mel) &bl UTHEEMELS . FZEOENELND Z EIIRENT,

LAAVERG RSB DRt e,

19) Wagner JE et al. Unrelated donor bone marrow transplantation for the treatment of Fanconi
anemia. Blood.2007;109: 2256-62. 22
K[ETIiX Wagner 51250, 78 #il> HLA — &2 &ie 98 fld~7 7 > a=—%&1m (FA)
BE I A IEMBEBHEIZ BV T, KR E TBI+Cy+ATG |2 Flu & TeRidlE & & %
PRVAITALE & DT b, (1% Al & Zliisx i ot)
BRI s O TP ILEL L 12 7% (P 0.8~33 %) Th o7,
WFHRERDAFE L, Flu Z 5 TeRiilE & & £ 72V ATLE CTZEILEI 89% vs. 69% (P=
0.02) . IM/MROAZE B EREIC 74%vs.23% (p<0.001) & Flu BE CHEN TV,
BAtt: 100 AR TORLERIL Flu 25 ERWEECTEHELRHE LR L CTHRICE N T2
(65% vs. 24%; P < 0.001)
3RS FIFRIZ 52%., 13% & Flu #ECRAZ2BES S DT (p<0.001),
30/96 51 (31%) 7% Grade2~4 D&M GVHD ZRJEL7-, =D 5B, 28/96 HllIEHEtk
100 HLANIZ2M: GVHD Z#3JE L7z, 17/96 5] (18%) T Grade 3~4 O GVHD %
FIE L7,
£/, 90 HLLEAEGFLEZERED S B 16/55 1 (29%) 2321 GVHD % RIE L7z,
3EBOTRFRMEE TR, 7V H T B A GORMLER T 47%, 7VX 780 25 F
PRVRITALERET 81% Th o 7=,
Bt 100 HRFAA TOELIL, 7AX T VU 2SRl @R < 11/44 5] (25%). 7/v
T8 U TR OETLERE T 34/53 B (64%) %4 Lz, FKONRIZ, B A2
(Flu : 5/44 #] (11%) . non-Flu : 13/53 5 (24%)). GVHD (Flu : 0/44 5 (0%). 9/53
Bl (17%)). FEMEMZ% (Flu: 1/44 1] (2%). non-Flu : 1/53 5l (2%)). HFn &Y
i (Flu: 2/44 %] (5%). non-Flu : 8/53 5l (2%)). le#s A4 (Flu: 3/44 ] (7%). non-
Flu : 3/53 % (6%)) Th-oT-,
At 100 B H LA TIE 21/96 5 (22%) 233ETC L, £D 5 5 1096 il (10%) (X7 /L
X7 A EOALERE. 11/96 6 (11%) 17V H T v 2B ERWATLER TH -
7o ERDOWFRIL, ZVF T B EH LY A VRETIIBM A R0 2/44 4 (5%) . GVHD
25 5/44 B (11%) . Nlas R0 2/44 5] (5%) . FRFEEMPA 1/44 B 2%), 70X 7
BV EE E RO ATLERE CTIIBM R A2 6/53 1 (11%) . GVHD 23 3/53 il (6%) . R
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BYERZ N 1/53 1] 2%) . PR EMIFED 1/53 61 2%) ThoT-,

< HARIZI T 2 R AR >

20) Tanaka J et al.Reduced-intensity vs myeloablative conditioning allogeneic hematopoietic SCT
for patients aged over 45 years with ALL in remission: a study from the Adult ALL Working
Group of the Japan Society for Hematopoietic Cell Transplantation (JSHCT). Bone marrow
transplantation.2013;48:1389-94, 23
(IV-144 (2500

21) Kako S et al.Allogeneic hematopoietic stem cell transplantation for aplastic anemia with pre-
transplant conditioning using fludarabine, reduced-dose cyclophosphamide, and low-dose
thymoglobulin: A KSGCT prospective study. American journal of hematology. 2020;95:251-7.

24)

(IV-144 |Z32#)

22) Osumi T et al. A prospective study of allogeneic transplantation from unrelated donors for
chronic granulomatous disease with target busulfan-based reduced-intensity conditioning. Bone
Marrow Transplant.2019;54:168-72. %

CGD (Zx3 % RIC & HWW = FE Mk R —n> b ORI FLE i A O 0 & fFtd 2
A7 R AR R BT ZE O i

HIALE (X, Bu (AUC 45-65 mg/L Xh) +Flu30 mg/m*day(Day -8 to -3) + ATG 5mg/kg + TBI
3Gy BWHWH T,

6 > CGD BEN T b U — L, BRI A TIFMBEERM G 6 : HLA 71~ v F,
341 : HLA —JER—8) Thole, BEFEOTRAMIL .57 (HPH : 2~18m%) Th
>77,

E A B (3% 100 H D EFS T, 833% Th o7z,
BHENCAFRERAEE DS DTN, 1 I CRESERAENEZ o7,

Z DD 5 B TIIBAEH% NADPH A % & & —B M >90%235F B iz,

HJERME GVHD > TELL B 1 ) CEM: GVHD & 1 floRTH -7z,
AWFFETHTITRANIHEAT LT A vy BIFFETIE S 2 23 fTALE A AR HfF S b
FRARE ARG DI, A%, S DICKFB AT TR Z 5B TH 5,

BZf&EME GVHD 75 2/6 151 (33%) i b, €D 5 b, Grade3 3 1/6 5] (16%) ., Grade
2723 1/6 f5 (16%) Toh -7, IFhEME GVHD 28 1/6 #il (16%) #RH biviz, £iz, 12
£ GVHD 7% 1/6 # (16%) RSz, £ DIEOBMERHK BT E R EIYED 1/6
Bl (16%). SOS 725 1/6 #il (16%) T 7=, Grade3 LI EOMOIEMEBEFHIA FFLRIL
RO OIS T,

FHLICES-HE, BT IEICE > ZHRITME ST,
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23) Yabe H et al. Allogeneic haematopoietic cell transplantation from alternative donors with a
conditioning regimen of low-dose irradiation, fludarabine and cyclophosphamide in Fanconi
anaemia. Br J Haematol.2006; 134: 208-12. 29
TNHE T B =R L UTCRTRLE & FV T2 FA2T Bl & U CTHRAE R —2 6 i i A

NABAE DS A vy FMIFFEDWE T %, FA 2RIl O B (FEPH) . BRI s D
hoRfE (#EPH) . RZEr OB E TOBROTRE FEH) 13, 2 48 % (0.8~
8.8). 8.1 % (2.6~28.6). 4.0 ik (0.9~21.1) Th -7z,

ATALE X7 L2 Z B 150-180mg/m?, 7 17k A7 7 2 K 40mg/kg, Hifigimia s o~
U 5~10mg/kg, TAI/TBI 300~450cGy T& -7z,

MR DM M 252 728 1 BITAEENGONT, Bl 1 FIARRIIETIET L
7=

1 42 0S 13 96.3% (95%CL, 89-100),

Z OFTEEIIRE IR A RET 2 2 & TRE M —2 6 0@ MmARBHEIZB
T, HEAmEZHEOTICHERER ZFREIC L,

ifgs B PEIZ DWW T, 6/27 1T HIPEREIEZ  (stomatitis) . 1/27 #I THREMEFETE  (bladder
toxicity) . 5/27 5 CHFEZE (liver toxicity) . 1/27 #il THEEE (kidney toxicity) 3F88 5
e, WTFILH R K Grade2 £ TTh o7,

AME GVHD 1£7/26 Bl TRO LN TEY , £D 55 Grade 1 25 4/26 Hil, Grade2 725 1 Hil,
Grade 3 7% 2/26 | ToH -7z, B GVHD (X 8/26 FHITROHLITH Y, REEA S5 fFi,
RN 3/26 Bl Th o7,

FECIZE S0 1/27 BITHY . FEKITMRSA (X F U Uit E T KU ERE) (1<
L HIMNIETdH 5,

(3) Peer-reviewed journal &R, A% - 7+ 1) D XAFEOHERR

4) Peric Z et al. Comparison of reduced-intensity conditioning regimens in patients with acute
lymphoblastic leukemia >45 years undergoing allogeneic stem cell transplantation- a
retrospective study by the Acute Leukemia Working Party of EBMT. Bone marrow
transplantation.2020;55:1560-9. 27
45 7% & 0 milis > ALL SBE T3 2 RIS s B 31T 5, 2208 RIC (TIRE Sh
TUNZRUY,

HLA —# RS = OB — RIS 72 45 7% KL 0 @il B3 417 JEG & % G 1R
(ZfRAT LT,

BAERIEH L. FlwBu (n=127). FluMel (n=190). Flw/TBI (n=100) Th -7,
24, BREERFAEE (FlwBud0%., FluMel36%. FlwTBI41%, P= 0.21), 4B
EIEL = (Flu/Bu 18%, Flu/Mel22%. Flw/TBI14%, P= 0.09). ®44F (Flu/Bu55%.
Flu/Mel 50%. Flw/TBI 60% ., P=0.62) . & [l 4277 (Flu/Bu 43%. Flu/Mel 42%. Flu/TBI
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5)

6)

45%. P= 0.99) T. 3 NV —7RHCHBZE I o1,
EHLHEASNAD3OORIC LI AL, R%SEOBMERREELZ - 51,

Georges GE et al.Hematopoietic stem cell transplantation for acquired aplastic anemia. Current
opinion in hematology. 2016;23:495-500. 29

P30T, BIE AR RYEE M9 2 R i s o T AR R 2B R AT IR 1

U uARAT 7 I R 200mgkg, Filafigiie 7 27U 90 mg/kg, 2Gy TBI Th -7z,

LU, ZOBMERNERIE, R 20 A EOBE ISV T, BAEBEEL 2380 L7,
;@tﬁ\v7uﬁx77:h@&ﬁg%ﬁgb\7»@55V@&5%ﬁ5;kf
B RRR B FE M OB M T a7z,

BE Biigiia s a7y > v 7 ak A7 7 2 R 50mgkg, 7/VZ T E L 120 mg/ m?,
BELO2Gy TBI 23, BHEBMATNEE & S5,

Lum SH et al. Conditioning Regimens for Hematopoietic Cell Transplantation in Primary
Immunodeficiency. Curr Allergy Asthma Rep.2019;19:52. 2%
I M ERHIRAE T PRS0 AN RIE /NI T HARTGRIIRIFE L L THZ S TL

O

Z O TIEL RIS AN RRE I 6 D BAERTALEE O RFTEIm 2 L B2 — LT
R RIS MRS AN AE T 6 5 @ B MI A A C Al S 41 2 8T L W BRI AT AL & 1
HBAERARICERE Y T TN D,
7»5?5/i%%@wmchkmf%&umm@mm%mwnmmygkﬁ%ém
TV, mPEZEJE L 72 Bu(AUC=90 mg*h/L)/Ful(150 mg/m?), Treo (42 mg/m?)/TT
(10 mg/kg)/Ful (150 mg/m?), X 52 & L 72 Bu (AUC=60 mg*h/L)/Flu(150 mg/m?),
Treo(42 mg/m?)/Ful (150 mg/m)IZHB WV THHW LTINS

D OFEPERERAT AL E 23 RIS M AN A ﬁ@ﬁﬁm&mm EELTHOWO, BEX
REDHEZ FFoBE OB Z M EESE TV 5,

O

(3) HEEFADFREMBRE L TOREIKER

<YM DR ESE

5)

Bensinger WI. High-dose Preparatory Regimens. In: Forman SJ et al. editors. Thomas'
hematopoietic cell transplantation: stem cell transplantation. 1: John Wiley & Sons; 2015. p. 223-
31.39

TV TIurOINET AL, REMHETER R G 2 RETE 5720, NMA
THHIhS,

BT T, RO, 7R 277 I ROROVICTIVE T BT ANT 7
v EPFAT D MAC 3% ST,
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TNEZT e LRI ED AN T 7 T L OfMAEOE S  BAEANGHR L LT
shod,

2) Susan M. Blaney et al. Principles and Practice of Pediatric Oncology 8" Edition: Wolters Kluwer;
2021. p.362-84. 3D
Allogenic hematopoietic stem cell transplantation preparative regiments OTH® Figure 13.1 5
PRIR IS < — R ATTRIE D/ FEIC BN T, Flu 23— & & L7z MAC/RIC/NMA O
AR OFER D D 5,
MAC : TBI/Flu, RIC : Flu/Bu (full-dose), Flu/Treo, Flu/Mel, Flu/Bu (low-dose), NMA :
Flu/Cy/ATG. TBI/Flu

<HARIZEB T 2 HFEE>

5) REALZREDE 277, In: MEEM, editor. Fx A 2RI W ML AR AR O JLpE & i
IR. SET 3 /R ed: B3 ¥ —F/14k; 2016. p. 107-13. 32
W IR ORAE L LT, 74 7 B id 125mg/m?>~180mg/m? 23t D HA & D#H
HEPEE LTRESND Z ENZ W, Z O EBEOHFHN T3 HEHRIEIMEIZH S
TIEZRW,
EHREEE 2 AT 2 BT ISR T ARG ICB O TIEES R STV S,

(4) ZEXIFEBFOZEAA FS 4 o ~DEHRR

<HESMZBT 2 HA BT A 5>
1) UpToDate: Preparative regimens for hematopoietic cell transplantation. Sep 11, 2023

(2) BICKAE 6 7 [E TORHERME RIUS SN T EEDOHIZFLH

2) The EBMT Handbook 2024 *

Chapter 13. Conditioning
(2) BKSE 6 7 [E TOREERHHRILUZ OV T KEOIEIZRLH

Chapter 90. Inborn Errors of Immunity
e RVESR P BRI O BEAE O RIALE & L C. Bu(AUC=85-95 mg*h/L)/Flu (160 mg/m?), Treo
(30-42 g/m?)/Flu (150-160 mg/m?)/TT (8-10 mg/kg), Bu (AUC=60-70 mg*h/L)/Flu (160-
180 mg/m?), Treo (30-42 g/m?)/Flu (150-160 mg/m?), Flu (150-160 mg/m?)/Mel (140 mg/m?),
Flu (150 mg/m?)/Cy (20-40 mg/kg) D il#l & ¥ (3K 90.3 : IEWP IZ L W R I 5
conditioning regimens) ,
Chapter 91. Inborn errors of metabolism and osteoporosis
SRR FAE (Hurler i, RYEMEAE A b 70— XEHMRIEAE Y A e
7 4 —) OFjE L L T, Bu (MAC AUC)Flu (160 mg/m?), Treo (42 g/m?)/Flu
(160 mg/m?)/TT (10 mg/kg) D L& H V(32 91.2 : Hurler Ji, BYMHE A Fa 7 ¢ —,
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XEHEMERIE AE Y A b u 7 ¢ — ORISR O 122 72 RF 0 .

3) Hematopoietic Stem Cell Transplantation to Treat Leukodystrophies: Clinical Practice Guidelines
from the Hunter’s Hope Leukodystrophy Care Network. Biol Blood Marrow Transplant.
2019;25(12): e363-¢374. %

(2) BT 6 7 [E TORRMERM R DLUZ OV T KEOEIZFLHE

4) EBMT/ESID inborn errors working party guidelines for hematopoietic stem cell transplantation
for inborn errors of immunity. Bone Marrow Transplant.2021;56:2052-62. ¢

(2) BICKAE 6 7 [E TORHERM RIUS SN T EEDOHIZFLH

<HRIZBITDLHTA BT A %>

3) MM A FT A BREaitE (55 2 k) 2020425 A 39
M. [FIFEE s A A O R AR RITAL
1. BREEEARTLE (MAC)
(2) FLU+BU4
CY OIF MO LEMEIL, EERAINELZ DT R D D, T D O % [FkE
T 57D LWCY%7)/7fH7+#@r%@7W57E/ &L BU LT 5
FERERTALE AP STz,
FLU (X538 /7 72 a2 B h RN 2 T, T X AbHl & OMEDREZHFH L TN D
MAC & L T®D FLU (25~30 mg/m*day x 5~6days) +ivBU (3.2 mg/kg/day x 4 days) %
AR TIX FLU+BU4 &K1 5,
BRI SR D FLU+BU4 % F 7z [RI R 50 A0 AR Rl oD TR B F M 1 i iy
BMETHDLZ ENHEINTNDS
FLU+BU4 & BU+CY % b4 % % 7 RAIBFE-CHT T RO FE I W T, E DR
WEGEILIZIERETH D Z BRI TV D,
—Ji. FLU+BU4 & BU+CY & OE(EA(LEGRICI UV TIL, Lee 1% FLU+BU4
BEDOAELFRNS D L HE LTV DA, Rambaldi 513 FLU+BU4 B CHEIZIEFRILLE
TPMMELS, MBEBOAEFRIIIABEEZRBOBRNI EEZRLTND,
OREO B FZHFICB VL TE, FLUFBU4 IZBEICILH & TV D MAC D—>Th D,
(4) FLU+BU+MEL
FLU+BU4 (%, AT OB RERIESIC AT D ATLE & L CHWEEROBME# R & K
IR W DOEERED Y A7 BNEWZ ERRETH 5, Yamamoto © (%, FLU
+BU4 [T MEL A /il 2 CHUEE 2R & g il 2R & @b 2 A& 2 B3 L7z, FFE%
R OB BE RIS B 51 ISk LC, BhEAiLE & LT FLU (30 mg/m%day X6 days,
day -7~-2) +ivBU (3.2 mg/kg/day X 4 days, day -7~-4) +MEL (40 mg/m*/day X2 days,
day-3~-2) &M= CBT & FEi L7c, GFHERAEFFTT 90.2% TH Hiv, BAEH OHEHES
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EBEREDOEGNIRD o T2, 2 FR S TOBRBIEFRIL T RIT 25.5%, BREHRE
1£19.6%CTH V| 2FEREFFILS49% TH -T2, 2O FLU+BU4+MELSO (%, &L\
AL (& B EEME DN A 7712 R B A BAFIZHIE T 2 FUBE 2 A & B DA%
LT DI R A FET S AREMER H 0 . FFIZ CBT OBMATLE L LTHH
ZIRICBW TR S 22H %,
/J‘LE'u’ﬁEﬂZ BWTIL, Yabe O NAFMEEHEHERME B M  (juvenile myelomonocytic
leukemia:JMML) 30 44 (2% LC, BHfaTALE & LT FLU + BU + MEL & /- [Alf#
AR DIGRAR 2 Hd LT %, BRI JEIE 2.2 (0.3-6.8) ik, BEAERTALE X
ivBU (3.6 ~6.0 mg/kg/day, day-11~-8) +FLU (30 mg/m*day, day -7~-4) + MEL
(90 mg/m*day, day -3~-2), F£7-i%, ivBU (3.6~6.0 mg/kg/day, day -12~-9) + FLU
(30 mg/m?/day, day -8~-5) + MEL (70 mg/m?%day, day-4~-2) % f\ 7z, BMT@M%J
& CBT @ 1 Bl C—RAEBEREERD, CBT D 1 T REEREEZRBDZ, 5FEE
FRIT 72.4%, BA X2 MAEFRIT 53.1% TH -7,

2. FRECIRGIATALIE 5 BEFEREERIRTALE (RIC/ NMA)

1) RIC

(1) FLU+MEL

Giralt 51X FLU (125 mg/m?) +MEL (100~140 mg/m®) % i\ 7= RIC OiE#EkE % i
NS LT, 0%, Miftisks o b RSO BEN#E ST,

BAEDDETIX, FLU (25~30 mg/m*day x 5~6 days) +MEL (40~70 mg/m?x 2days)
DILHINTEY, FLU+FMELSO & 5\ MX FLU+MEL140 & Rit L T\ 5%,

(2) FLU+BU2

Slavin (% FLU (180 mg/m?®) -+poBU (8 mg/kg) % FV 7= RIC DIRFERAE % 01
LT, BT MORIFEE D BB BEMEIEE 6 B IG RS SN EE S vz,
BAEDDETIX, FLU (25~30 mg/m*day x 5~6 days) +ivBU (3.2 mg/kg/day x 2 days)
NI SN TEY, FLUFBU2 E£itd 5,

(3) FLU+CY

Childs 51X FLU (125mg/m?) +CY (120mg/kg) Z BHERTALE & 3 2 [RIFE A i i/ i
BAEIZIWN T, FLUHCY DO IHIN R K D& E LIc ARG DM & R —/faic &
% GVT 2R O3B &R LTz,

PDETIX, FLU (25~30mg/m*day x 5~6days) +CY (60mg/kg/day x2days) #|Z U
e LU ThR A R ERHE I TWD

FLU+CY TN 7= b R T DA A AT 208, — 7 CHUEE 2RI
FLU+MEL, FLU+BU (2L THWEEZ LN TWD

3. FHARBMR M 5 BAEATLE

3) FLU+CY+ATG

CY DR 5805 180 mg/kg M 2 5 & LmtEDHENE < 72 b,
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Z 2T, CY ZiiE L CIpigBE s 2806 L. FLU & 0FH U COufEmbizh iR & Ores 4
LT LICRVAFEHRT S Z L2 B LI BHERTLE DSBS Sz,
Bacigalupo %1%, FLU (30 mg/m*day x 4 days, day -6~-3) +CY (300 mg/m*/day x 4 days,
day-6~-3) +ATG-G (3.75 mg/kg/day x 4 days, day -6~-3) % i\ 7= [FIFE 1 M i A fu R il
D 2 FAELFER D D% ThoTe Ll L, BB ANEOERRFIZEHEFMm 15 Lk
ThdILEETT,
RCATALE & FLUHCY+ATG-G (3.75 mg/kg/day x 2 days, day -4~-3) (Z TBI2 Gy %/l
ZT-HILE & D% GHRBILBIC T, 5 FREFRITETNEN 73%, T9%TH Y | WL
HIZ 17%DIEF THAEFE R EZ RO T L HiE Lz,
15 M AR ER R B < » R U —2 (Blood and Marrow Transplant Clinical Trials Network:
BMTCTN) O 3EHF7E L L CEMi &7 FLU (30 mg/m?day x 4 days, day -5~-2) +CY
+ATG (ATG-G 3 mg/kg/day or horse ATG 30 mg/kg/day x 3 days, day -4~-2) +TBI 2Gy
(day -1) 1ZF1F 25 CY O HEHRERE TIL, CY 150 mg/kg % 510 TR B HE I &
HIREBAE DI T 2580, CYS50mgkg F 7213 100 mg/kg Wi E/e 582 THDH Z &M
RSN,
PDAETIX, FLU (30 mg/m%day x 4 days, day -6~-3) +CY (25 mg/kg/day x 4 days, day
-6~-3) +ATG-G (1.25mg/kg/day x 2 days, day -4~-3) +TBI2Gy % A\ 7= AR BMES
i (AA) (23 2% FIFEE SRR ORI T, 28 fild 5 6 27 B TAERES
. DI H 1 FNCDOH ZIREAERREDBO L HRE SN TND,
INHOMAERE AT, THAERRMEREM (A GB2/0 1 A K74 > TiX, HLA
A FE MR A O RITALE & L C FLU (30 mg/m*day x 4 or 5 days) +CY (25 mg/kg/day
x 4 days or 60 mg/kg/day x 2 days) +ATG-G (2.5 or 1.25 mg/kg/day x 2 days) £ TBI (2~
4 Gy, day -1) MRS TS,
4) FLU+MEL+ATG
PAEICHBNT, /IE AA IZET % FLUHCY (750 mg/m¥/day x 4 days) +ATG-G % i
WA R =26 O RIFER AL I IR MEE AR EI L TV D 2 & 23 a6 S 4.
FLU AL D CY ORENFTH L TWD L& S,
Yoshida &%, DOBEO/NEEHEREEEIZX LT, FLU (100~180 mg/m?) +MEL (70
~180 mg/m?) = ATG and/or TBI % i\ 7= [ AR 28 61 D% 5 RBRRE %
W& L7,
SEEREMFRIT U TH Y, 27 BITHEENHF LI, ZIRIEAEBEALRITRD R T,
MEARRMEEM (A FE2/) ) A RT7A4 2Tk, FEMmEEM N —200 OFFE
BAEOFILE & L C FLU (30 mg/m?/day x 5 days, day -6~-2) +MEL (70 mg/m?/day x 2
days, day -4~-3) +ATG-G (2.5 mg/kg/day x 2 days, day-5~-4) £ TBI (2~4 Gy, day -1)
PHERE ST D,
—J7. THARERMEZN ChNR) B3 T4 R4 Tk, AEFARY 27 BEN
LB Z BIVAIERNC KT B [RFEBEIC IS 1T 2 AiALE & LT FLU (25 mg/m?day x 5 days,
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4)

day-7~-3) +MEL (70mg/m?/day x 2 days, day -4~-3) +ATG-G (1.25 mg/kg/day x 4 days,

day -5~-2 or 2.5 mg/kg/day x 2 days, day -3~-2) +£TBI3 Gy (day-1) 2D HEEIN TS,
A KT DI IMBAEIZ W T, DANE T O T HAIMREHT TRILEIZ ATG Z {8

M UTIEGI DB N AR TH D Z EARIILTVN D,

Yamamoto 5%, BAHERTALE & LT FLU (25 mg/m%day x 5 days) +MEL (40 mg/m?/day

x 2 days) +TBI 4Gy/2 fraction (fr) % W 7Zpk A AA (T2 i AR 12 61O 1aH

AR A s LTz,

11 GITEERGON, 3FREFRITEI%THT,

—J7 . /MR AA BT A I B O FTALE & L CiX, FLU (25 mg/m*day x 5 days)

+MEL (70mg/m*day x 2 days) +TBI3 Gy B3 S T\ 5%

()

EMANAEAET A N T A > JFRFEMERE RN EIE 2018 422 J] 39

X HEHEIEE AR AR L OVJAXS KHEGE (4 <—) :

B ATALE ORI BE R 2 B E L T, WMERE & RIE S 5700 E 2, ks 72
ITEEWBABRTALE 238N 95 & W) B 2 &2 HK & L C, busulfan (BU; {REEIZ KV 9kg>:
1.0mg/kg, 9kg = 16kg>: 1.2mg/kg, 16kg=23kg=: 1.Img/kg, 23kg<34kg=: 1.0mg/kg, 34kg<:
0.8mg/kg) x4 [al/ H x2+ fludarabine(FLU) 30mg/m?x6,

& DX, FLU 30mg/m?x5 + L-PAM 70 mg/m?x2,

KXV EWF AU X LA BfTHEIE. BUAUC 55-65 mg/L x h)x4+FLU 45 mg/m?>x4 %
JiEAYS

CD3 delta KAEJE (9 ~—) :

NK AHa7E M 23 EH O SCID Tdh 0 . NK MR 41 B 54 2 A REMENR & 5,

BU (fKEIZ X VD 9kg>: 1.0mgkg, 9kg = 16kg>: 1.2mg/kg, 16kg = 23kg =: 1.Ilmg/keg,
23kg<34kg=: 1.0mg/kg, 34kg<: 0.8mg/kg) x4 [A]/H x 2 + Flu 30mg/m>x6,

TE DT ETALE & L CIE.FLU 30mg/m? X 5+ L-PAM 70 mg/m? X 2 % 7= 1% BU(AUC
55-65 mg/L X h) X4-+FLU 45 mg/m?>X4 % A5,
Wiskott-Aldrich (WAS) JEfERE (12 ~—)

ZOHETIE BU 250 FHBEEMATLE (MAC) ZHWGa bIEHORG T A T
W2 2BIENE L IRGF A T OREICBHZICH QR B2 G0 2BERFEID
<, BEXATERB LIEBEBERLE D,

MAC @ BU/cyclophosphamide (CY)23 AR T 5 73, ESID/EBMT Tl 341 E M 2 5
B L. BU (AUC55-65 mg/L x h) x4+ FLU 45 mg/m*x4 % 5888 2 T\ 5,
ZDOHA KT A FEEETIEBUFLU ZH5t4 5,

X-linked thrombocytopenia (15 ~X—37) :

WAS LA U< WASP B A RN FETE Z 2B TH Y | BHIATLE IXRTH O WAS
ICHECCREEX AT EHIET,
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BU (AUC 55-65 mg/L x h) x4 + FLU 45 mg/m*x4,

BMERZEELE (CGD) (17 ~X—2)

R JRYLIE A 0 )T 2 & DSBAE)S & T D 728 AR g S AR 3 EE L L C
WAHT, AEREICTK LTI ATG Off AR S5,

ENTILRIC AW BIL, BRI HE STV D,

TBI 3-4 Gy/ATG/FLU (125mg/m2) CY (120-160 mg/kg)/L-PAM (90 mg/m>)

fth 5 ¢, ESID/EBMT Tl BU(AUC 45-65 mg/L x h) + FLU (180 mg/m?) + ATG D Hij4LE.
T, BHltE 2 FORAELFER 96%, HEREFR 1%L ER L, @mVF A U X LDRHER S
nTnsg,

ATG (7.5mg/kg) /BU (AUC 6 &AM 65-70 mg/L x h, 6 i%LL E 55-65 mg/L x h)/FLU
(180 mg/m?),

FE S RMEAFHERIBAE (SCN) (21 <—2)

SCN Tid. 15%~34% DB T HBER I AIEGRE, S BB A E (MDS/AML) %
FIET D,

BAERTALE L MAC 232 A3, MAC & RIC ORI CBAERAEICH B Z X 2o 72,
[EINTid RIC OB REBHEGIA 2\,

TBI 3-4 Gy/ATG/FLU (125mg/m>)CY (120-160 mg/kg)/L-PAM (90 mg/m?). BU(AUC 45-
65 mg/L x h) + FLU (180 mg/m?) + ATG,

CD40 ligand KHBJE (24 ~—) :

iR 23 72 W Tk MAC (BU/CY) MW B D B3, g gsba s 4 £ 5 #1 ¢k, BUAUC
55-65 mg/L x h) + FLU (180 mg/m?) + ATG & % \\ % TBI(3Gy)/FLU (150 mg/m?)/L-
PAM(140 mg/m?) & #E4E9- 5

FIEEMEREBME Y o SHfkER (FHL) (28 2—) :

MAC |2 £ 2 BB VB B F A OO 7o OIR RS Y B < 720,

FHL O 7% IZ RIC IZ X 2B LV 3HFEAETFFE 0% EEE LT,
BEFXATTH20%LL EOF A Y XLARHIVUT HLH FFHAR LW, RIC LY A v
MRS D,

FIERFICEE O, IFbEE2 9 2 ARBB T, ATLE L LT BU O£ LIRS
AN

T, ZLOEFITHIRMICBM L /e b2, TXH7E1T TBI Z#ET A5 Z ENEEL
Y,

ZD=8, FLUIZMA, AR TH->TH MEL ZHW=RIC LY A TIT 9,

HLH Z #3572 VP16 B L, B#BIHOLE 1L ATG O 5217 9,

T3 [ O A A AE DA TIE FLU + MEL + TBI TO RIC ML A X TH 5,

TBI 3Gy/ATG (5mg/kg)/VP-16 (300 mg/m?)/ FLU (150 mg/m?)/L-PAM(140 mg/m?),

X HEH U o SHREEERE (XLP) (31 ~—2) -

SAP % 21— K95 SH2DIA #fx 15 Dk XIAP FEH % 22— K95 XIAP #fs 1D %R
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5)

6)

7)

WIZEX-oTEBZ 5,

BEZ MAC |2 X DB, HLH Z3JE L TV BFE TORMGEEY, F7=, VOD & fiiit
MOBEED E D,

X -, XLP T3 MBI RIC 12 X DATLE 2R HRETHDH EEZD,
TBI 3Gy/ FLU (150 mg/m?)/L-PAM(140 mg/m?) B3t S 5,

G T A R T A 2 JERVEERFE (5 2 i) 201945 7 *

S R M B FE 03 2 [AlfR & el AR, 7E2k, BU & CY 2L & L7z MAC
MEPRTIH > 7223, I, RICIT K D B 2AHEIFAE OGN TRV @R E L TEEOX
RERD,

FLU (125 mg/m?)/MEL (180 mg/m?)/TBI 4Gy/+ATG (5 mg/kg).

EMARRBHET A R T A~ BstEE A 2iEerE G 2 i) 2018 4F 12 A 39

7y ra=gifn (FA) 3<—):

FA TIX CY DT VX ALFI~DOEEZIED 728, BTALEI S SRS R RS (TAD
500cGy & CY200 mg/kg & VN2 RITALE CTIIBAEBTEIE T 1X 80% 12 K AT,

FLU [ZO2NEIZF VT 2000 FIBOEAR I 4722, FA BERMIMY > ~BkZ e
in vitro OYLEARIEEIPERRE T, FE FA BEF L FREDOEBELNEZ SN RS
L. FAIZEWTH RIC D key drug & 72~ 77,

KETIE Wagner 512X 0, 78 61> HLA —E % & Ee 98 B> FA FBE x5 IE MR
EIZIBUW T, FLU & 5 EeRiALE & 5 F 72O ATLE & O 3 T,
FHEROAFE 1T, FLU % & TepiiliE & & £ 22O ETLE TENZEI 89%. 69% (P=0.02) .
MR DA B FEREIZ 74%., 23% (P<0.001) & FLU BECTENTEY ., 3 FAEFR LA
BRIZ 52%. 13% & FLU B CRAREED M DL Tz (P<0.001),

LA &0 BIE FA 125 L CHESRE S D RITALE TE, FLU 25 mg/m?x6+CY 10 mg/kgx4+ ATG
1.25 mg/kgx4+TLI/TAI 3Gy T&h 5,

WA A K74 FAERRMREM ChE) (B3R 201849 A 3

LA AE T AL 0D 1R

1.HLA Ji# & Mg M2

FEIED B OBAT 72 E0 & OB THRZIHIFRIER I HLA @A ik R —0n60F
BERAE 21T 0 A, (KFRE TBI OiBHNIX° FLUMEL O 7 & RiLE O FREA 4
HThD,

WHO 73381281 5 RCC FEBIZH W T H RTLE O FILAMELE S 5,
BRMEGE M ASIE CNERISEMEREAE RCC) @ FLU 25 mg/m?x5+MEL 70 mg/m?x2
+ATG 1.25 mg/kgx4x5+TBI 3Gy,

2. 8 M — CGEMiEE B X O HLAL HURANES M&E) 25 OB
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AIUZBNT S 2000 FRUIZA YD FLU 288 A S 4, BANRE AA VERAFZES Tk, FEiM
FE B OMLE & LT FLU+HEE CY (750 mg/m?x4) +ATG (+{Kft&E TBI) %
AW LD A URBREENT-,

FLU HAIZL DR R T —0 b OBMBAEGFRIIRE M ELEN, —FTRF—4
EED ZRMEOEM A EE RT HREOHEMNBMEEE 72> T b,

RCC I L U INfilIE% D AA (Z31T 5 B REAIIE BT PIRFIC N E <, 20X
9 IRIEBNT 3 LTI EBER S R &2 b L 72 RTLE R+ 5 & B 2 b,

A AN AA TRIERFSE2 Tl RCC 36 K O RT OB BEMILE MK < 720 AA FERFIIC
*F9 D BAERIALE 2 BB L. FLU+MEL+ATG (+{E#R & TBI) AH#E5EL oA L LT
(AN

FEAERT OB BEMANZE BE AWV BB 70 AA JEFICIZ 2 E Tl Y FLU 25 mg/m? x 5+
CY 750 mg/m? x 4+ ATG 1.25 mg/kgx4+TBI 3Gy N 5 S %,

3. ZOMORE KT — b DOB4E

AA/NE AA JRHREIFZEES TN BF ISR 2 B O R LE & LT FLU
(125 mg/m?) +MEL (140 mg/m?) +TBI (3 Gy) ZH#E5EL T\ 5,

6. AMTORFERR (B RUERAREICONT
(1) EERRICRLIEBTORERET (BE) FIOWT

L

(2) BERBICHRASAMTORKABRBRER VERRERARREICONT

(TRUMP) DFEHTIZHSUNT, 2017 205 2019 200 3 [T, /M 316 SERI, B 1,127 JEH]
2. TAE T EURBEIIMER ST B,

7. DHBEOZUMEIZONT
(1) BERNBRIZEBANEANIZBHAIETUOARVBERANICE T 2800 HREEEMEICD
T

5. BHENFITHRDENIORERIHK « IREFICOWT (1) FEERCHERR, K8
RERRBRE D NFam 3L & L TOREIRDL] OHITFEHD LBV | S L OARFIT I T 2 ERIK
AR T, BRAKROVNRZ R L Lz, ALL, HARRMER L OIREMRE CERMERE
AEE, BARPEE A SREMHE, SERMERHREIE) FITd 2 704 T B o[RS L
RN D RRIR IS T 2 A MER RSN TV D, [EIPS O SCRRERE I THREH . Of
MFEEA B L OB & OMBE DR, BIEKR L VA NTHHETH D b OO KA
WIROLERHA O—> L LTHEH S, —EOAMENFHHSNATND EEZBND,
7VZ T ey ORMEG LE B ORHERIE, oK% 6 VETIIARSh TWanso
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D, HERAKFEOBREITA BT A ROBREDOTEHNE . AKX ORI R AR 5 7
5. NREIRE, HOKFIZB W TERERNRREICMEMN T T EE X6 D,
PLENS, ENAOEREROBENELEE X THOENICBIT 26N TE L%
ALY

(2) ZEEABICRANEANCEFEIIET VARVBARANZE T HREHEOREFHEICD
T

2008 4F 5 A TR 86t B indm ., B8R AERRE, Mg RErE A E, 2BM D oS
B, Y o, ZSRMEEREEIC I T S FfE e AR ORI OB INE S
DAGR S, 15U LD ARANOZEERNER SN TS, £, BERONRER 5
XIZHB T HAEFEFROFKBURDIL T 5 HEENEITR D ENIOLEKIHER « HEFIZONT
(1) mIEA vruialiR, EYEERREOARM L E L TORERI) OBIZFLHEO &
BOTHY ., ENINCEIT DE7 02 e EOREITERD b TV,
7ok, EWNAOERRBR RS CRO DN ERAERLT, BUTORMCEIZB W CE
EHE L CTHEME SN TV D FESR, FEIBECOPHIEEDZ oM ORI BEE L TR
DONLIFERTHLHEBEZOND,
BN &N O Z M BT 5 HEIZ S\ T, SUIFIME DR G2 F@TH v . /NEF
RS 31T DR R R DFA 3EA TS K OV R & OfAEDE%, BIREL U A I
FRENRH VD . HEIZIZRADRSH D, LR 5, /NRIZEWTHARFINHIHERE & LTfE
HAENTWDHERENSH . Company Core Data Sheet (CCDS) DA HITHOILTUVWRWNT &
o PNRIERT 5 Z LIk > THEETREHFFOAEFLIL. BRATITRO LN T
WRWEEZ TN D,
PLEX Y @SR S 2 [ o R & s A Al O BRIk L CARRI 2T B0 %
AP OWTIE, [ E e IR 100 72 Fnak - REBR A R DERTD b & T, AAIDORE
FBDINRE XTI & AR O B 72 22 xR 035 U 6 2 5810iE, BER O 2GR O
FFANTHEHAETH D & LT 5,

(3) EERRICRAILVMBFOZAEMEICDONT

Eie (1) KO (2) TOREMMEROLZEMEORETHE, BRCKEDOBZRIT A R7 A4 FW
HREORIMNA . AR OMIMEARABR GRS D, AEBITE L TR Z1T O 2
LlEIEHEBERD,

8. Mt VERUVHZE - BEFDRHOZLUMEIZDOLT
(1) %hee - HIRIZDOUNT

HERKFEOBIRT A BT A 2 R OBREOLMARICIN T, RS E#MBAE O
# (MAC X RIC/NMA) & LTOI LT B OFGNERERRRO—> & L THEE SN
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TWDHZEnh, EKELAZMDT, [REEMEMEBEORNAER] t32Z tnRnYLE
25,

F 7o, EWNS ORI\ C[RIFE S e MRS O RAEE & L T OARA| M H 3288
IR CETIRBLISN GO AAIOBRE TSR, WIS EB AR D, RS i
TR ORNAR] CRETH I L2 EE % 2RI RICEET 2 EEICBWTLL T
HEMRELZRET D TETH D,

® AHOEEIHIZ->TiX, BNNOEHFHDOHTA RT7 A4 U EEBEIL, IS BE DR

BITH &,

(2) AE-AEITONT

HRCKEOZRITA R4V EOFEREICTE#EINZ7LVZ T ) Ui 27 VO

% - HEN ONCAFR K OESME AR RIS T 2 s - HEEZBET L. Fitedn2 L

INZBEEZD,

(TN ZZ e ) VAT )L E LT, 1 HE30mgm? ((KFEHE) % 6 B A S EE

(#13047) 5, 7ok, BEOREIZELY, BEEEROERS BEITEERT 5. |

F7o. BN ORERERE I TAANIER © 22 HrErE RS A% & OO AR ST

V. REEOHTEMEREAIS & OFHICREE T AR O HIELOCHEZHET D 2 &2 lE

Z FER OHEICBEEST 2FEICB W T T O T oFE R 28N+ 25 T ETH 5,

® MOFUEMIEE A2 UG & OFH T2 2 &0 R & OFH T 5 oo FuErEIE g
A, ENAORFTOTA T4 0 EESHBIZ LT BT, BT &,

(3) k& (1) RU (2) UHDOBRMAXEDREHEANBIZDOT
1) ERNORMXEDREHENE CGEEBRESE) OERIZOWLT
L

2) £E1) LN TEHRBORMXELTHETINIVELEZEZONSEFROEEIZDINT
L

9. EEARICRIELGIERAXREHEFOLEMEICONT

(1) EERRICODVWTHBATERNDIET VR F-IZBEKRFERAEENTELTWLS S
DEEIZDINT
L

(2) k3 (1) TEHREKERAEENTELTNBIEEIX. BELINSIFRAEEREZFDONRA
BIZDNT
L
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