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Allogeneic Stem Cell Transplantation for Childhood Aplastic Anemia:
Change of Preparative Regimen

Hiromasa YABE

Department of Cell Transplantation and Regenerative Medicine, Tokai University School of Medicine

Abstract Allogeneic bone marrow transplantation is an effective treatment for patients with severe aplastic anemia
(SAA), but graft rejection remains a significant problem especially in patients who have been treated by multiple trans-
fusions and/or immunosuppressive therapy. Many trials including the addition of total body or limited-field irradiation
to cyclophosphamide have been applied to prevent graft rejection. Such trials reduced the risk of graft rejection, but
survival was not improved because of the increased incidences of graft-versus-hiost disease and secondary malignan-
cies.” Meanwhile, the use of cyclophosphamide and antithymocyte globulin was reported as a successful preparative
regimen in HLA-identical sibling transplant; however, this conditioning was insufficient for unrelated donor transplants
in the United States, and even in HLA-identical sibling transplants for Japanese patients who have a history of previous
immunosuppressive therapy. Recently, new preparative regimens including fludarabine or monoclonal antibodies have
emerged as non-radiotherapy conditioning or low-dose radiotherapy conditioning for HLA-identical sibling transplants
or alternative donor transplants. This review presents an overview of the history and the current progress of preparative
regimens for aplastic anemia.

E B FEENCHCEEHERREEAMORRL LTHUTH 2600, & EERMELET 56
SEEMEREEZ Y TV AT REBEESHOERISERE LTAELMEL LTRIATVS, 255
FREB SO PRER T #R IR S % cyclophosphamide iSO 7ZBTMLEMEA R4 Sh, EHROEELETI 0%
HAMBERP_KREOEMc v EEEomEIc B oL oddh /. —7, cyclophosphamide & HLlgR
K7 07y Yok BETLE R HLA —BEREBEICBVTT Chiciliiiz 7o 5 Leds, KEOIEMmME
EWFHEOBRTEITTATHY, HEACS L THARIIRIRECEEELH ¢ 5 HLA —HEaMBHEcs
WTEX GIERMSHEIEE 1L - /2, EHE, fludarabine ¥ €/ 7 0 —F VREESUCAMALBSER S h, HLA
—HERMBECRE P —BlcsV T, BERETAVIVRLAECORBIBGHR oA L caLELE L
TIHbhTV3, FHETR, BARERKWT 2BERLAEOERE L BEO#BIK VTN T 5.
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RS L CIFREEAEIRER 60~90 FlhEEFE N
TWBI EMDY, BREEMD DR L H 173 13 SCT
Itk AABREZUTVS, LALLEKS, bAETER
MR E T » TV A/NREFADHERIZ 70 #BA TS
n, KEHSOMERTREMR O~ FIOBREICHEET-
TWBI LIRS, DX ERUERICNT S SCT
DEMEACETINATORBKRTIR, BREICBT S
HOMBEMSRECE S F, BEREORLSGONIC
CWBSKS Z, HRMIKANIFERE YT 5 SCT
OFERIFTTIRAWERICHASELTVEN, VE
I BEDBRWRICSE S~ MRV V., T
Tk, BABKN YT 3 SCT DB = HBHEai0E £ Bl
CIROBED S, SHROBEMEERE L BERSADRE
Eo—BhE Licw,

Il BEBILEOHE

HARAEREWT S SCTIRBVWTI}, EEEEERTSH
B OEREOHBLSD TBEROLFOER
(QOL) ME cEHEN B, £ OEFZERIOMIM
EAET2DIERD Y RIBEL, £~ E207
b= AR EOBBEEFEEHEIC L LB, TORD,
HHERTALE AR, DB IS B~ oFMEDE
DOWMARGEFNHMNREET 5 EBLETH 3.

DI REHGORTE OBERLENHES SN T
ih, BREOFULETRBIRSh2EHoBRIz =3
EZ RV nIE, BIERINE b—EOBREKICH#Y
Eho0d55, SMMMBEEEFNRRETHY, B
FEER (GVHD) FRiEPREMEL & o
-T, HERORNMEEBVTHZORMIIBEDOSD
khbmETrciddrs -, BECHAVSME
LB IC X 2 EIC BV T, Y EAMESE LT
ShTWOh, ThHREOBHEHEN TCORRTE L
WHEETH20»2RNTE LT, BEOMELHE
KEMNT T ENTE ZTREMMH 3.

. CY %/ & LT-3EMEIRTAE (Table 1)

BAREXT 5 SCT ORWEMic B WTIZ, 1974 Fic
Seattle & Y cyclophosphamide (CY) 50 mg/kg X 4 B i
& BHIHLE % dutiic, —# D F T3 procarbazine 12.5
mg/kg X3 B & HiRMEIE S = 7Y v (ATG) DH#FH
BEOHMBHSRE SN 7Y, 18 flO HLA —EK Bk
BEA T A, methotrexate (MTX) HIEdD GVHD T
EOHAEDLETIOFAMNEFEL, HTOREER
GVHD, BPEMNATATH 7. Th o ORIAEMT
Pl & < iEBEmA i< B W TIER DS 30% %
HBA5CEHHRELAD, donor buffy coat (BC) DiB/N

Table 1 HLA-identical bone marrow transplantation for severe aplastic anemia

. Graft .
Study [Ref.] H M(eg:‘l; :)ge Donor Conditioning prc(a::l:;];xis fa(?/:l;e Su(l’o‘l/:;al

Seattle [3] 18 | 19(3-60) MSD CY(200 mg/kg) MTX 24 )56
Seattle [4] 22 1 20(3-53) MSD CY(200 mg/ke) MTX 32|50

43 CY(200 mg/kg)+BC 9 |70
Seattle [7] 231 12(2-17) MSD(80)+ | CY (200 mg/kg)(untransfused) | MTX ' : 9. 183

58 | 12(1.9-17) . | MRD(1) CY(200 mg/kg)+BC/PCB ; 26| 65

(112.5 mg/kg) (transfused)
Seattle [10] 39 | 24.5(2-52) | MSD(38)+ | CY(200 mg/kg) +ATG MTX+CyA 5192 y)
MRD(1)

IBMTR [11] 60| 26(4-51) MSD CY(200 mg/kg) MTX+CyA 18 4 (5y)

70 | 23(1-51) CY(200 mg/kg) +ATG 16 30 (5y)
Minneapolis [12] | 40 | 13(1-40) MSD CY (200 mg/kg)+TLI(7.5 Gy) -~ | MTX 3 72

MTX+ATG+PSL
UCLA [13] 29 | 19(7-41) MSD CY(200 mg/kg) +TLI(3 Gy) MTX+CyA 14* |78
New Yolk [14] 23| 13(2.5-32) | MSD CY(160 mg/kg)+ TLI(6 Gy) CyA or 14 69 (5y)
MTX +CyA

Spain [15] 22 MSD CY(200 mg/kg)+TLI(7 Gy) | MTX+CyA 0 | 73Gy)
Italy [16] 17| 2002-42) | MSD CY(200 mg/kg)+ TLI(Z.5 Gy) | Varied** 0 |76
France [17] 107 | 19(5-46) | MSD CY(150 mg/kg)+ TAI(6 Gy) | Varied** 2 |68 (5y)

MSD: matched sibling donor, CY: cyclophosphamide; MTX: methotrexate, BC: buffy coat, MRD: matched related donor, PCB:
procarbazine, ATG: antithymocyte globulin, CyA: cyclosporine A, TLI: total lymphoid irradiation, PSL: predinisolone, TAI:
thoracoabdominal irradiation. *23% in transfused patients, **MTX or CyA or MTX plus CyA.
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BiENiThnY. BCEBMMAEDRS 3 1988 Fi:8M
MEShTHD, 10FEERTIE 1976 % TOBEM]
RBa4nicEEE -1, 20ROMMEBDH 5 Eil
(BM) FEHEMID 10 FAEGFRIR 2% L HETOREEET,
BM+BCH TR 671%ETHREL TV, LhLEMS,
BM +BC B T LEEISH: GVHD A 30 fid 20 i &
L, BHicbi > TRENHIED S RER T & s WEER
MEBL -, Chidgiclisshi BM BiEE S
KYMBAABEBOLBEIBVTH T Y v EHE
BiciEans 218 GVHD DEEMNFV L LI ER
CAELTHLY, BHEMIECE3 QOL~DREEL W
SPBTEETH 3.

1986 FEiC /PRERAD 81 Flicxtd 2 Bkt b
EXhTHO", FLEZMIMEE U TCY 200 mgkg
5 BC O HF & % \ (3 procarbazine ¥ & UF ATG D G F
MEAWSHhTWS, 2EOHLERI 70%TH > f2 5,
itk GVHD M grade | £ TIZ & & & » 72 45 {44 B
HELTHED, GVHD THOBEEM RS L. Bk
168 (Q0%) iKABEL, BCOFMTHEELZRBHN
o tohs, ThIZBHEMAaR o hRIEH 4.0 X 10kg &
BhottLIKHRLTWAEERINI,

CocEOnTmRELT, CY HELREDHIN
BB B keydrug & LTOHIfLAFESL L A2 b DD,
& < I SAEERING] & P TR R O BB S &
150, ¥/ HLA —BEREBEICS VTS GVHD £ &
DEEEICTFHT 3 ENEFEROFLICHEATHEC L
BREN, CY OSB3R E LTbENM
BETHY, S0mghkegday ZERHEHBBBL T LS5y
mday LLEIC R 35 ICHRICOEENS <, Bats
55 MO ALESHLI AT LEMHSH L E N,
{EEH 50 kg LI EDIBA I 50 mg/kg/day %A RTRIRE
T35& 155gmiday U Licisn g0 ehs, &4
KEERTEELZEST 3. CY DHRE~OHEIIER
5/ & LT 350 mghkg 2HA 5 L TRFELEL 54,
200 mg/kg THREFE~NOEEBEIS/NBIcEEH SN,
REBEOM ARSI SILREVI LN S, 50 mgkg/
day D 4 BEIR5RAMLE L LTO CY DRKRGERLE
ahsb.

IV. CY-+ATG DOBg%

1993 £E, Storb S ic &k > THE & vz CY 200 mg/kg
& ATG 90 mg/kg OFFA' 13 HLA —BI& ¥+ —H o
DIFIOBHEICBVTIEERFR 2% & W REEH
4 U, historical control © 2% 6 FEICEELT, %
DEOB/ARINY 5 HLA —EEIHB i o piLE o
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B23% 45 Q00948 H)

gold standard DL E A D B ICE - 12, {EH3 2 F
(5%) KB TH B, historical control Tl 3 F (7%)
T, Bl TREBICELED A M 72, Grade II
P8tk GVHD O I R 16%, historical con-
trol B 20% T o 7208, BH: GVHD iIK2 W TR
%52 BE 34%, historical control 25 61% (p=0.58) &1
WA B 0, EFROM Lico7hs - -aJHEMEAIE L.
ERICERONREA S &, WEBEBHERH»SOEE
% He 4> dyskeratosis congenita )] D B R A5 o it %,
GVHD 12 5 BREHE T H - 72 H3, historical control T
A GVHD I MBI ghs 3 i, 184 GVHD I
£ 5 BUSEM 4 P & GVHD BERICBIS L T 5 HilAs
FW, $lbhb, ATGEMOYRIE GVHD BT 5
CETHEFROM LCHFS LnhEtEd S 3,

CY+ATG i HLA6 FE—BGEIGHEO s T d R
Hohtehl, EFERERKS 3 WG ERZKORES
2flodse, BELEL3FOI B I HLEMichi->T
EIMEEAEEE Y, BELAGEELEICLARMT
bt LA SHEEZ TCOMRMA IS~1R2ELREVH
MHEh-TbOD, FEMBFF—h oot TR
eI iE o LB R X W 7z,

Storb 5 D HIE™ i3 historical control & DI TH - 12
72812, - € D % International. Bone Marrow Transplant
Registry (& &k > T CY Bt & CY+ATG D EES HER
ERMfThh, 2007 FEicE OEARE S W, SEE
FERIT CY BB 74%, CY+ATG 85 80% TrljBfic
ZEEDT, TOREEFEPRMSD 53184 GVHD,
BRAEDSHHEEIC > LT OMBICEL D h > k.
B L &k £ R LRIMROKE % LE - 11201,
XEFEoEEMER LoERLE s,

V. BEHRBSENA-ALE (Table 2)

1. CY+£Y v @s (T

1970 (E S WIBHIC (2 10 Gy D 2B IREHRIAST (TBI) &
Hick 3RELS —HOEF THRS Shich”, GVHD
CREEOHEENE <, CY 200mgke & DHEH THREY
BoOEE L MR ORIRSITbA B LI - L.
1980 IS R IFATIEIRIRE; & LT TLI 7.5 Gy £ CY
200 mg/kg 2 A SR LHINBESHEIhI LKA
Y, Minnesota DA T i3 HLA —¥RIafIBED 40 §)
T, 2FEEERMN 2%, BERIZ 1 flossLTO
5% z0k FEOCY LOWHHTTLI®3Gy X T
REBT3RAMTHOLAH, BMEDCS 3 25 Fith 4§
(23%) MR hTEBY, ThizdEo Ccy Bilic &
BEFRLENRLWI EM S, 3 Gy O TLI BIELTFH
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S e s, 2000 & T TLIVCY ORIALE
o & % HLA —EFEaEBEOBEMNHRA S A", TU
6t L 7.5 Gy i CY 3 160 mg/kg LB L TV A
b b a0, EFRRO~T6%EKREGLTL, L
L, $E4OSEE L TLI 7.5 Gy & CY 200 mg/kg ZRWL
HEdEhEn 26, 17RoBRETLAsERESL
TVWBDIK LT, TLI6 Gy, CY 160 mgkg &HEL
rHEY T 23 Fld 3 fliciERERDTVE. WS
OHE TRRKEDEER T GVHD Fhf i cyclosporine A
(CyA) »3ViE MTX & CyA OfAMAVONTED,
FNPEEROBLEEELTVWAI L LBETEL,

2. CY+HBESAsRRE (TAD

EBRBESHHRENE LTRTAI L CBVShTED,
CY 150~200 mg/kg & DA &b TRILEHMITHh I,
Gluckman S & TAI 6 Gy & CY 150 mg/kg O HLE T
107 $ > HLA —EFEIISRBE LTV, £FERIE 68%T
Hoteh, EERCEREBERIETETFEL T grade II
ko &t GVHD, TH: N+ —, HREELETAL
CEiinA T, REMEKBRER 200 LLLETHBC
LEEFTWE, KEMAARMSBEEOFRETELD
35 EVIMEREMTABISWVA, ATG & CyA
AR RENHIRENDEEL D bEEORIHEY
ThHHIEELHEULTEY, BEEY, KHFETIHCY
2150 mglkg L PP VB THIMERIIDT M 2FlOH
ThH, BHEESSVLSICENIIHS RS TES
LiEdolctna T ETREL, BRAREOREFEN
TEDHLEMENS,

Gluckman 52 & 3 TAIICY i3, =Dk, ZIKEOH
MARIRE &L 720, Seattle £[F] U CY/ATG ORILEICE
B T2004 EICHEORLBIC X 2 RIPBEOERE
HEL TV A, 2 > ORMLE SRR BRI A

239

Bhatvie, SROBRCRAERSETEH, IRE
DEREFRIEERBITICLZ EERM ISREULE, #
HEATIC CyA 1o & 2 GBiMSIRIE T » TV T & TH -
. ERRICSERBITC L 24 ERCEREEE5LLE
Fid, FEEhH I1SHLLL, AED cY/TAl BiEATO
& 50 3 ILHEE, grade I~V O & GVHD Th » 7=,
TibH 5 HLA —HERS L BI541C13 CyA 1K & 5 RiF
MEIEEETHTI, EPLCBELITY, FAER
TAI%2&% 9, GVHD FPild MTX & CyA OffRIc & -
Tgrade N L OB GVHD 2 FH 42 EMEET
HbHIEMREINE,

3. EERSARLRYEE

JEMBHAEICB T 5 CY+HATG DRAMWRE hi-PT,
& ¥+ —BHEO D OFIRBE OBRL LTI » 1o,
SO &5 RERN REFNEIEEOSITCHEORM % S
ABREOEWC LBV, £FXBIHICE
X ERHLMBTOATVWS (Table 2). BHIF XS
ZHBERTLE b CY 120 mg/kg & OHEAI T TBI 12 Gy
SEEHETh TV AL, BRETIX CY 200 mgkg H5H]
RTHD, SSWPRTVREHESHEFESLS, BEH»S
RIEMBHBEORME L LT, CY 120 mgkg IKMA T
TBI %12 Gy, 10Gy, 8 Gy T L& T A, £ER
BREREN 40%, 44%, RN%TH >z LH|EIN®, TBI
HEOZFEUEHSREI NI, & 5K Kojima o DIEME
BREOWE™ ICid, CY 120 mgkg DA T TBI 5 Gy
508 Gy T 3fld2 fiTIEES A, CY 200
mg/kg THNIE 2~5 Gy TH HLA F—HEEE 4 Fl % &
910FRI0FDBEB LI EBBAShTVS,

Seattle 2 5 IRIEMBHEIC B 13 3 TBI © dose-finding
study 174N, CY 200 mghkg & ATG 90 mg/kg iCINZ
T, TBI3X2Gy moRE L THEELEBTRR2EELT

Table 2. ~Alternative donor bone marrow transplantation for severe aplastic anemia

P Graft .

Study [Ref.] " M&g;‘; ea)ge Donor Conditioning pr(S:)\l':;{lg(is fa(iol/:l)re Su(t;;:\)/al

Kojima [21] 154 | 17(1-46) MUD, MMUD - | Varied Varied 11 56 (5y)

Bacigalupo 38| 143-37) MMRD, UD Flu(120 mg/m*)+ MTX+CyA 18 73 2y)
[30] CY(1,200 mg/m®)+ ATG

Deeg [22] 87| 18.6(1.3-53.4) | MUD, MMUD - | CY(200 mg/kg) + MTX+CyA 5 55 (7y)

TBI(2-6 Gy)+ ATG

Maury [43] 37 | 17(0-52) MUD, MMUD | Varied CyA, MTX+CyA 20 |29 (5y)

52 MUD, MMUD | Varied CyA, MTX+CyA 10 |50 (5y)

Perez- 48 | (<20) Allele-match Varied T-cell dep, MTX+CyA 39.(5y)

Albuerne [44] 70 Allele-mismatch | Varied T-cell dep, MTX+CyA 57 (5y)

MUD: matched. unrelated donor, MMUD: mismatched unrelated donor, MMRD: mismatched related donor, UD: unrelated
donor; Flu: fludarabine, T-cell dep: T-cell depletion.
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2 Gy ol ahi. Z0OR, TBI2Gy THMRE
TNEEBLRMESATEY, HLA —BSEMZ K + —
Bio 62 Fld 1) %) & HLA R—EFEMm@HiEo
25 Firh 3 FlICIE A BB DA TH 7. LhbEE
DOE#D S B, NPEEERLR 1 floaT, o 2Fil
CMV (%4 +xHav4vR) BRBFEDOAHIRED,
ganciclovir 25 3 h R OBRIERTH - /¢,
bhbhiHLA —EERr+ -LAORKRE -
SOBEIIBVWTH, 3 Gy D TAI 2H\V, fludarabine
(Flu) 25 mg/m*X4, CY 750 mg/m! X4, ATG 1.25 mg/kg
X4 L BRMEBE BFICT>TWEH, TARNMFE
N2REEHLAEFBED | flERVT 12 AIMERE
LTHY, BFuB@EsBohTwas®, HLABEE
TRNTo—BOEEFF - L LEBAIKOEENES
NTVEH®, SVENBETRELEAShTVEL,
BatEHAE LTk, HROFIck > T TBI, TLI
TAIDSBIRE ATV AN, ThoDHEDBHERIEL
eIV, 2Gy D TBIIR T U 28k % | log W7D
AHBLVDIATEDY, bhbhidBETESRE N
NBTEMSTAID 3 Gy 2 BIRLTW3, BENyIIR
SHEREEER AR 7 V&4 v (REERL) D SEEE
AE TOKRBEE, RIFEHE, $RPBABHEHRE LT
By, HRLPERREERLTYS, TLIR< Y b VR
b o ¥y ERE, BERHETHERENh TS, TAIL
OERNF, BIEHEESUEEY v YHiE/L2H, TO)
SHEFOBEVIC & 2 REHIHIMROZEH S H TRV,

ATG OEFisEE

REDHETAFTREL ATG 3 Thymoglobuline &
Zetbulin 5% ¥, #HEBOBEIGRIBAE KT 3 %M
FEDHTHBH, HiEL 2008 4F 11 B IcHBHER0LE &
GVHD T8 L UBRICBVTRBSATVWS, T
MEHE by Fick F OMIRMIES 5 i T Mlakk
2RELTERLALZODTH B, MBEOIMIIRLS
EHIcEEOREBORLS. FLRNEBICAV 3156
& GVHD OBRIKAVIHATH ZOREERIELL
TWaEREWVALY, AAEI BT 3 Thymoglobuline
DIRERICHO W TR IRBEERE I B 1) 3 FEMZHEHE
T dose-finding study B3 fThbh T3, 162FlicBW\WT4
mg/kg, 6 mg/kg, 8 mg/kg, 10 mg/kg @ Thymoglobuline
A3 TBICY & % V{3 busulfan (Bu)/CY 8B & h,
GVHD Fhiid 13 & A &£ DFIT MTX & CyA OHFR AT
bhi®, Zo#R, dmgkg 58 T grade 1 EIE
DEM GVHD OHEME L, GVHD icB# L BT H
HLRY, 10mgkgREUTREEZCRES AL
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1o b O ORIYE M L 2 FETMEA T, 6mgkg SV
L 8 mgkg I 58 b » & bEFBMAIFTH 7. L
ML, FIE GVHD OHEMEVWESh TV 3bAEIK
BWT, 6mgkg BV L 8mpkeg NBVINZEEETSH 3
FRMETER Y, ERSHRR Zetbulin KO WTHIT
bhThh, MEEEEECETIEMBRETESRIC
U2 BidE i A T 30 mgkg » 5 Wit 60 mg/kg %0
Z, GVHD FBii3Z MTX & CyA OPFRITIT- 12 & T 5,
SRR CRGYEOENIIC & » THEMEET oL,
NEBRBHTEREESBIFLEESROARRELTY
B3, kS, ATGOEERSBRELEIEN
TV3ERERY, GVHD DEEBOREEN L2 E
EdadL, bUETOHBCRFNIRZBETHELE
bhi,

VII. ZO#OELE © Flu, Bu,
£/ o0—F k0B m

HAENC B VT Flu i 2000 FE 4 BiciB8i: Yy v 2R
MFOBETRBEI N, M b4 < reduced-intensity
conditioning transplant (RIST) @ L) FER) D Hhfir %
ML, 2H i8> T 2008 F 6 Biciz AML, MDS,
CML 15 & D EEH R BN 2 A LE R R OB ISH K
Eaxhs, BAD» S 2000 ELUFB I HREIHMT 3
Fu ORI HREShZ & 5iIRIEY, HLA —EEIaR
HEeRE F+ —BHl T CYATG LOfAMTbIhTY
20 AHHRARB N> -BEICBVT, FuoBMNic
& 5 REMHIIROMILTIER AV VRLES L
THHN, B3V T7 7 yaI=BlloLSc+H5BO
T W ALRPP AR EL S WIRBOFILEL L T,
DEROMHERERES AN FHEORSERRSEY
¥ ThH 30, EBMT-SAA Working Party B S iE s sz
BHPORE FF - T Flu 30 mg/m’ X4, CY 300
mg/m’X4, ATG 3.75 mg/kgX4 BHVS A, 73%BEH
EEFEL, 710 TEERL DS VRIEESED ShY,
LHL, 2ORDEFHOERT, SOREBELRLEHZ LV
HEROBEESIEL 1D, DRBORHEEHAT 2
T & & 15 -7 (Bacigalupo, FA{E).

Fu ZHOARABEOBRIEVEREEL IV,
A2 SHARBEC VW TREE TR ThERS
7L\, RIST T B &I melphalan (L-PAM) & OHEFAS
fiohTway, BELIFSENE, LHtomEsd
s BUTNMEMERITS B CY 2R T 31581
bREROTREM M S 5. BHEEOFE I VE VIFED Y
RIEFLE>TWBE EERENY, nviro DIER
FTRE PMENRA~OBERFIC>WTHBEIRX
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nTwna®,

SEH TR O - H ORILERLE LT, SEIMHHRL
n bt L ABHIMEIER DY Bu % CY 200 mg/kg i<
BmLRs bHESN TV, HLA —HKERAME
o 81 Wlic BT Bu 4 mgkg % 1 B0 AEM L THIL
BE L7, 2B CREEETRSE, 10 FIMBREERL
vy, 8EATRIRS6%TH 7. WHMEEEIERE O
BAEH2BE, 50 BARBOFOIERER 16%TH - 7:
bDOD, 50 BMALI oM OEREIR 3% KT, £F
BROEFIED 67%, BEIZ2UEARTH 1.

HEERILA T D EHL RENRHIEMA 5L VW3 H
TEe/,2o0—Fri&kbRAELATVS, kML
CD52 il T % % alemtuzumab (Campath 1H) % Flu, CY
CMA & © OKT-3 VWA HE" b5 5H, &
FIBBITEIE L > ABRETRIEV,

VIIl. §BROBRE

Pt BRARHT 2BREAMLEEZRDE » THLN,
1970 SERRICIA E » BB ODBEKRAROER I b DH
H 59, HLA —BRFERMBEICE Y 3 RBERORE
XZLMRTETVRY, FLER EOE—ORHRER
DLHTEERMAE LTS LIBEEL {, GVHD Fhiic
BT 5 CyA OEE™ B X UEN MTX & OBER™ Ak
Rk ICHES Uk Hic, REMIEHTH 3 EMMa%
MO ZHFELEEREBLT 2 LHPEETH S, B
EfIc LT, QOL DET2IEL LI LALEDR
b3 s NETHY, BHEEOF A U X ARG EEN
BIITS C &T, RO 27 0FVETIHHEA+ 2 5
FECEEL, MELHLISLEND LY. REF A
SiILTEF— ) v RRE@AESENLFIbRESH
THH™", @ GVHD &Pk T+AEEEET S b
DO, FF—-BEMOERRER 3 MIgERE S L TR
TREFETH 5. BEATOMIMEEEL REINHIFEEOB
FRELBHEORIBIBET I LEMNHSLITENT
Bo®, HLA—HEEAFF —HuoniEEehicHEiEE
FHCEMBETHN, KBFF-LhLEVEEK
BEDORKETHBEL RS NS LRSS T EHH

#xhs, EMNSEMBHICBVTE, BEEEMC

BV K F —BRHNEETH Y, 2000 FER/THRIZ HLA
O allele typing BYA S hicBIEERN/ & VO EE
BHEIN TV R,
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