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—Abstract—

Allogenic hematopoietic stem cell transplantation is one of the effective therapy for several
hematologic malignancies. Transplantation preparative regimen is designed to eradicate the
patient’s underlying disease and immunosuppress the patient adequately to prevent rejection of
donor's hematopoietic stem cells. So, conventional myeloablative preparative regimens with
high-dose chemotherapy or radiotherapy are related to high rate of morbidity and mortality.
However, It has become clear that the high-dose therapy dose not eradicate the malignancy
In some patients, and that the therapeutic benefit of allogenic transplantation is largely related
to graft-versus-leukemia/graft-versus-tumor (GVL/GVT) effect. An new approach is to
utilize less toxic, nonmyeloablative preparative regimens to achieve engraftment and allow
GVL/GVT effects to develop. This strategy reduces the risk of treatment-related mortality
and allows transplantation for elderly and those with comorbidities that preclude high—dose
chemoradiotherapy.
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hematopoietic stem cell transplantation, allo-
SCT)Y AARE Al 4 HMEE A9
AAE Bt olg} o]d F AR ¥3-5 1E
WA e WY 7les g33 AAE 53
2 o]FoA|1, o]z FHHE BAsr] sl
a8 oA e WAMIE o] &3t Y
s AldEth AR BEE MR T
o]9]e] A7) FAZL LYAAZ|TL o]2HY
ZFH (graft-versus—host disease, GVHD)<
AAA XNFE FE APFEC| w1, ojd HAYE
o nHY A F8 F7|9 7T o]0l
AE Ao A alloSCTE Alst=d A
FAo 84 57 HE¥(acute myelo-
genous leukemia, AML), T4 F+74 #HE
Y (chronic myelogenous leukemia, CML), ©F
A Z4-F(multiple myeloma, MM), Z4 ©]
& A Z(myelodysplastic syndrome, MDS), H]
3271 YZZ(non-Hodgkin's lymphoma, NHL)
59 B LA yolrt SB5AE AA FAE
alloSCT7} 7453 3Aks &

alloSCT= o4 23 A E Al A
A7t 8 A 18] L8 £ FF F
AE FE37] A 4T HEFH Hs5o|0
(Thomas, 1983). 3}A|%k alloSCTY AEeo] ¥
olAHA Fa3g 271X Jfde] wHEA HIU

i Ay v

T 60%A QLS Busre gt
(Gale &, 1994). ERZ+ alloSCT ¥9 &
2o FH3 Py ol Tz T-¢
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Z o g o] | #W¥ M (graft-versus-
leukemia, GVL) &3 % o]2JH] FYgraft-
versus-tumor, GVT) &3/} Z&3d= A
olt}.

Aol AL S g o7t ARANEA =
do] uvlwF kgt AAXE Aldse A
(engraftment)S F=3l1, GVL/GVT &EIZE
g83te] AWe XTI HEFAAL £
Y 2 A 0] (nonmyeloablative stem cell trans-
plantation, NST; mini-transplantation, trans-
plant lite)o] EA3HA HAw, A ZHo|
F8 A719 7% ool e A, ol
EF X5 vh3o] Y FAES FHLE
A5 W7t FFHL U} o]d] MAR= NST
o] &7E YePA s 7 F83 94
A GVL/GVT &3¢t ozt S8 ¢33
AASA B FHNA T ZERAXE
7h AFg 4 UAISHE AAA A thsiA
YolR 1, FAgg FAHoZ FHI NSTY
P Aol X z@stnA} o
2|

—

HiZTMAd ZE2M=Z0[42] |lE| :

OfAJHLH SHEH (0|4 HIIZY) 1t

AlloSCTel o3 Edde g AA7; 1L
|9 YARF o] GVL & 7]%
Ue AR Blad 2 A ok 2 FA
BT 494 AR RE ZH A Fo|2
A g8 A vlg) Aol Btte H(Gale
9} Champlin, 1984; Fefer %, 1986), T-3 X+
g AAT 2YEA YA 18R] G T
SET Ado] BEotthk= M (Marmont 5, 1991),
GVHD7} &gk 739 Aol f1go] Zras
= H(Weiden %, 1981; Sullivan 5, 1989),



g Ao A GVHDSY Ao}, HgY
AA FToz #d ol F UYvh= HFEO
th. o]#3 GVL/GVT &xo| thg o|s7} A
71HA o]d] T AEE FAA FAR YE
TF Ed(donor lymphocyte infusion, DLIE
AlFY, ABAE FE37]E HKolb &, 199%5;
Van Rhee &, 1994; Cullis &, 1992).
FFAAAR A8 279 FAH] lympho-
hematopietic lineage® EE AXE gl
AZ & Agte S5 AEE] ¢33 F
oz} Ao Z ¥ E complete chimerisme

Preparative
Regmen

D
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2 gt} 6, NSTAAM e S8zt =8
N Z7} 433 B FR] G AdeiellA AF
=, F8A, 34 25 AE7t e
£ mixed chimerism& Z2X & gt ©o] ¥
A FFAMT FEY FHF AAZ 2o F
o8 FZFAHOZ complete chimerisme E]

2 2ot

o J

ok HeE ol TR T-HZ7d &7 GVL

/GVT &xto] o3 &dofjd 4 glx, ded o

2} GVL/GVT &%E $74A17]= DLIg 22

AHAQ 22g BN £ I 1).
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GVL/M Effects
GVH* Effects

Complete Chimerism

* GVH : Graft-Versus-Hematopoietic

Fig. 1. Principle of nonmyeloablative hematopoietic stem cell transplantation for
hematologic malignancy. Recipients receive a nonmyeloablative preparative
regimen designed to achieve engraftment of an allogenic hematopoietic stem
cell transplant. Initially, mixed chimerism is present, with coexistence of
donor(B) cells and recipient-derived normal(A) and leukemia/lymphoma(AL)
cells. Donor-derived T cells act to eradicate residual recipient-derived
normal and malignant hematopoietic cells, leading to complete remission.
Donor lymphocyte infusion(DLI) may be administered to enhance graft-

versus—malignancy effects.
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A3 g3A dAE g 93Fe=E GVHD
o} FHT #FHo] YA, GVL/GVT EH7}
GVHDs= o2 7139 o3 dAE 74
< wjAIEg 4 itk DLI & GVHD glo] ¢
g ZA$E 29d GVHD 31015 GVL &%}
Uehte 397t doe A& gt oe
GVHD$} GVL/GVT &3} Wg o t& %3

Fdol Bojsty oA AE7E AY ARG
By w3 © WA E'}v‘}t}t A=
AzZs) B 4 Stk GVL &7 3 3ol

hematopoietic lineage-related antigens, leuke-
mia-specific targets®l] =Z3Eo] UL 75A
©] 31t} hematopoietoic tissueoll =€ minor
histocompatibility antigense]vt CML¥} Y%
AMLAIA Eo] WdHo] = myeloid primary
granule®] ZA3}= proteinase-3 ©] GVLE
£ Pdo= A8F sFeAdol UtHMutis
%, 1999; Warren 5, 1998, Molldrem 5, 1997).
gt olgjo| TEFPAME GVHDY GVT

ave FgE #EY F Utk JIgd HolA
27%S NSTZ X &3+ Childs 5(200002 &

A GVHDE Hole #AloA] A3 wHo]

AP At F4 GVHD7E FolA L 2-67)

A3 Eol 52}"4-1: T;‘%'Q‘ﬂ 917‘] %}*‘4.
GVHD$} GVL/GVT &3] #o3= a3
7] M E(effector cel)Z2= MHC class 1 &%
FdS QAE= CDS+T ¥=F, MHC class
o0 % -301.04_@ AAsH= CD4+T ¥=F, MHC
o SR FoWA AP AE E4E o
713 cytokineS EBghH= AFAAIHME (NK
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AZ)/LAK AE F°] it GVHDE 723t
AARA HAHANAN FEF cytokineo] F3H<Q
Hog e kY FF (alloantigens)

BHS ST REFY HeE FHz)
o] T-9Z3E EAsAA A=sitt. 848
H Foze) CD4+, CD*+T BEZ3E IL-2¢

INF-y & EH|sl1 o] cytokineo] MEZA T

et NK A=E, tA2E %"@P‘]ﬂ_’
o] NEEH YAHEAAN THEAAE
TNF-a GS°] GVHDE FZA1Z 1jf(Ferrara
1999; Krenger®} Ferrara, 1996). T ¥XJ <
type 1 T HEZ5(Thlz} Th2 AZ)9} type 2
T =X (Tl Tc2 AE) F F77F Uk
Thl AMES} Tcl A¥e -1, TNF-e & &
Akl GVHDE 238k ¥HE Th2 AEs}
Tc2 AIEE IL4, IL-10 55 A4kl INF-
y o] BH|E o} GVHDE A3 (Krenger
<, 1995; Krenger 5, 1996). &3+ CD4+ ¥
77} GVHD Z3de] 7]93td CD4+, CD8+
YZ37 GVL/GVT &%E Jehdda 93
A AoHTruitt$d Atasoyly, 1991). IL-128 ¥
oty CD4+ @EZFE At GVL &HE
HEF Hurt tkYang &, 1997).

=
=

OlAJEY gy FTio| EET}
Zoixt =7 £of

A A3 GVL/GVT EE =3l
BA7N7] A8 o3 7HA WHE
Atk AAZE ZHEAHE o4 & GVHDE
A5 Al AMESHE HYJAAE TS E
© #AFske WA ol ¥ ALs o
AekA Fsk ABHA F4 GVHDY F7}
AFRY. Ede 25 ZERAE 94 Bx¥
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o ZYEMEE o]&ste WHSlH o] A%
#4 GVHDE H&3itha st GVL A
g8 Mg FFeA 47 F o a7 2
831 Brown 5, 1999 Brunet %, 2001). A
e alloSCT ¥ Ha& & %’ Fefoll A
IL-28 FYst= otk IL-2v T =7
8431712 NK ‘ﬂE«] gAHNEE
HY 93-& F7M4171aL GVL/GVT
Ao =2 FHo Ut Verdonck,
1991). WA= DLIE Ald3l= A, @A
alloSCT & Add CML Aol A5 &3
7t 955 ok d7)1M= DL HisiA 1
Fatazt g
DLV} 7Fssdteld Fod9 dxa7t 3%
Stol A AEE & Qe o] HEHF T
. TR BEFE FEHAS} FAR A EIL
M2 UG4S AL JPA, FERte] mYo)
BEE el Avt A&t wEkA alloSCT
% A@olu} NST ¥9 mixed chimerism &
glo Mgt AR 758l ©) mixed chimerism
AEE FAHA} MEL Ho=Z o]F] complete
chimerisme YHEXA} 3= A°] DLIOJth o]
Ao 7%, ¢l o Az} AE 9

ST,

o,
-3
T

4,
7M1 A
29E A=

ol i

R
3

oH

(immunologic escape),
(immunologic tolerance)ol] £
old 4% DLIZ FEE F szlﬂr.

NSTe|A] DLIE oj4 & F8g Ajgto] A}
Cl#}s mixed chimerisme] ¥92Fe] complete
chimerism®.2 v}FAA] AV Bt oA &

o9Hx GVHD7} gitkd 123 & 4 Atk g
oF 50% ol g ¥zt MEE o]FofF mixed
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chimerism®] 73-% AJA13] complete chimerism
o2 JPF 7FsAol Ao o] ¥ 671E o
Yol DLI A8 & 7]gool & Aolx
NST 1d Follz Aro] JYPstAY HAsA|
o wEsf oty Toll thA] AFAA T
GVHD ¥A& HAsslEA #sl a3 B
F Qe T d9=79 $£& 1 X 107/kg olth
(Mackinnon %, 1995). AlloSCT ¥ CML9] A
o] A$e DLV} EF X 5ot AlF A7
T BEA/AZEA Apdm Zo] ALY FAH7t

BAKE 34 APse ol Foh IFFY
Y=TE JWd FYsE RAuT WAHeR
S Ao B g AMEC] I
1 X 107/kg 5 ¥ 982 3-4/1€ 75
% DLIY A} A& m#3oF tkDazzi T,

2000; Bacigalupo %, 1997). AlloSCTE Ai3j
3 2xte] AdoA DLIE 71 #@el Al¥
gloF 3= olfre &7 AL FAA R}
o FFo] EAsiEEE, T HWH A
A7F = A= A= Slo] DLIE &3 5
Z 7bssiAet Jgd AL BxpME oA
/‘1]%9] F2lo] s FAAY ZEEAEI}
b ZFE3HA @A FHi o
B4 (marrow aplasia)©] &
g Eo|tt. AlloSCT ¥ A&3t
CML 3x }01]*1 FARte] ZERA X AT
i 7)o DLIE Ay o3 Foi=te)
gy Az o] $AE JPE A
DLIE A3 & viwsty ga A
CML #zlollA F4 Fzo] wo] A3
(Keil &, 1997).

GVL/GVT E%E GVHDS} £&3td X5
o o3t AMYES WFEe =8 E3 437t
A2 AzH1 ot AME 44 DL W
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A AFHATAIE, GVHDE FHA331HA
GVL E9E AT & v 343 Fo%FE
e Aolth. FUHE FAAY T d=ZF7}
& GVHD, GVL &37} AX lUR g
SFHT M FFATIEe HHeE
oldelx Hx 03-1 X 107kgHe] T
7& FY3= Aol 7P GVHDE 34
AFle Aoz Ho] JtMackinnon -,
1995, Dazzi &, 2000; Bacigalupo &, 1997).
=R T =78 £33t FYshe Aolth
CD8 MZ7} AAY T "J_&—TLE DLIZ 4] 33
Agt CML $A|A @& GVHD 28-S
a87)= FHGiralt 5, 1995) AR, 1
Ao 59k 3] CTLA- 4g+ T ¥=F
Zo] v, 3= T dx47t 32 F
ol anergyE ¥L71A s WHOE
AA I Fo|tHGuninan 5, 1999). YA=
Azke] T HxFo 2 FHAAE FU3=
Aot} ganciclovir 9% 13 ¥ Herpes
simplex virus thymidine kinase F+3AE F
Azxpe] T =T F¢, GVHDZ} A% 3%
ganciclovirg F¢ith= o= F3t A+
Z°|tHBonini &, 1997, Tiberghien &, 1994).
A, 5% g H83e FH9AY T ¥
Z7E gl WiHolth FoAr —,—d]x]-.,]
mixed lymphocyte cultureE A3t HES-3}
= Fozte) 9 interleukin 2 receptor®
EAHOZ 3= immunotoxin T2E AT, A
Adte WhgoltHCavazzana-Calvo 5, 1994;
Mavroudis &, 1998). dAA A= 71 o]d&<l
WO 2 A EAMT HHEE g ti
So|Ho® §hgse T F’]E:TL% ki3 4
3= Hhyolt}d. AA| alloSCT ¥ Epstein—Barr
virus #d HIF F2ZF3} cytomegalovirus
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28-S 2 virusoll Eold T YZFE 39,
283 A¥o] cHRooney 5, 1995, Walter
=, 1995)

L5AT

SFEC) Wl /E Fuiof chet
HIBSR71Y THRMEOAS| HEE

7+ obAd FSvbtt GVL/GVT 237}
2 NSTd| 93t X8 &3} zolr} .
GVL &3 tigt FHo| 7 2 Ho
AEL alloSCT ¥ A2 &AM DLIZ
ou] Q= AFINE B CMLe|THHorowitz,
1990). low grade lymphoma, mantle cell
lymphoma, T4 Y FA H“@‘ﬁ(chronic
lymphoid leukemia, CLL)Z& Z3jo] =
T A FTHNME GVL &7 ‘?l% 3}
Al ¥Hg-StHKhouri 5, 1998). GVL/GVT &
o] ¥kgo] FL FTUL t/f 3 AE 54
o] o} &rs] YojuA ol GVL/GVT &
g E T Ue AE A/t vk EA3
o U g3 Fol 3 TddHo] v &
AL 7K Choudhury 5, 1997).

GVL/GVT &3 F5=9 #AFAS 7
2 AgozE= AML, A =%, 327
)3 intermediate-grade lymphoma”} 1o+
(Horowitz, 1990). ALL, high grade lymphoma
9] 7%, GVHD7} Ag £t &34 3
o1} GVL &b ¥ T
o] ofd ofgEFo] |

Bao) A3, B o}F

) -

T

A}

8o}l A
1} alloSCTE Al&lsl= 73
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AT7F B3I SA7F Brbsd Mol ¥ o] 222 CMLY v47], CLL, low-grade
ol EFE XF Wkgo] e FAE 54 lymphoid malignancies 22 33 AHel ¥
o2 AEE E F & Aot S FA ¥v do] = GAFTYe] 7MF F
AEZ o2 NST AAX Az § T2}
=d 7 i€

=
9] complete chimerismg 3A)3] A8 FoZ AMEE 4 g Aotk

Immunosuppr ession
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5 2 -
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¢ TBI 26y  Floglaa |
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CLL/FL av. MM LBQL AML

Agg essiveness of Mdignancy

Fig. 2. Commonly used nonablative or reduced toxicity regimens. Nonablative
regimens do not eradicate host hematopoiesis and immunity, and autologous
recovery occurs if the graft is rejected. Many regimens proposed to reduce
toxicity still require transplantation to be safely administered, and graft
rejection results in prolonged pancytopenia; these regimens should be
considered reduced toxicity ablative regimens. Increased intensity of
immunosuppression is necessary for engraftment of unrelated donor or
haploidentical transplants.

Abbreviations : Flag-ida, fludarabine, cytosine arabinoside, idarubicin; FC,
fludarabine cyclophosphamide; MF, melphalan-fludarabine; TBI, total body
radiation; F-TBI, fludarabine-TBI;, TT-C, thiotepa-cyclophosphamide; TT-
M-ATG, thiotepa-melphalan—-antithymocyte globulin, BU, busulfan; CY,
cyclophosphamide; Haplo T Cell Dep, haploidentical T cell depleted, MUD,
matched unrelated donor.
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H|24LMA ZEDMZO0|AS] MA{X|H

NSTHlAM Y AAR] g2 & AXE &4A
3] W)X ¥AT, FHRte] MET}F F
Hzpe] o BEAE g FES HAA Y
2HE Yefoiob sHE 2). ol2d A
e AAAC o3 FHE, AMES TAA
e &¥v BHsAEL o) doje o
Ro| Aol A& AFE H3 AYGA
A71E Axr) F238,
tjoket AxX o] BET Ql=H), purine
FAHAQ] fludarabine =+ cladribine®] HY
A &7} FHold B op} At tht of
= Az & A FEo] U HIEFA F40]

Aol XA oFE F Bol AHR Ytk T4

—

e

T4 HEHAM= purine FAHIS} cytarabine
Tidarubicine =+ melphalane ®& AME-3}
I, Yz ANEHd = purine A
cyclophosphamide ¥+ platinum*cytarabineS-
8 ARSSITHE 1)

AR A HEAG e 71A A
oM Ax, Fxt] BE e, TRt} Fo
A7k HLA ¥4 Azl €3 ok 2
CLL 22 99 oA Adejdde HLA €3
FAAZFE S ]2 AS ¥ A% ¥y o
A AAM27F B2 Aolx, HLA EYX| ©]4
A AL o AT 9y A4 IHA7L 28T
Roltt. JPo] =" ot FHAME A4 A
Zo AAZ € He3AAT, 54 HEH, F
A3 AP dxFAH B3] 4Hste o

T

Table 1. Trials of representative transplantation centers

The Houston approach
AML, MDS, ALL, CML, Lymphoma:

Fludarabine 0mg/i’ for 4 days + Ara~c 2g/nf for 4 days + Idarubicin 12mg/inf for 1 day
or Fludarabine 30mg/m” for 4 days + melpharan 14Omg/m2 for 1 day
or 2-Chlorodeoxyadenosine(CDA) 12mg/m’ for 5 days + Ara—c lg/m” for 5 days

CLL, Low-grade lymphoma:

Fludarabine E’>Omg/m2 for 3-4 days + Cyclophosphamide 300—1000mg/m2 for 1-2 days

Intermediate grade lymphoma:

Fludarabine 30mg/m’ for 2 days + Ara-c 500mg/m’ + Cisplatin 25mg/m’

The Jerusalem approach

Busulphan 8mg/kg + Fludarabine 180mg/m’ + ATG 40mg/kg

The Bethesda approach

Fludarabine 25mg/m’ for 5 days + Cyclophosphamide 60mg/m” for 2 days

The Genova approach

Fludarabine 30mg/m2 for 2 days + Cyclophosphamide BOOmg/m2 for 3 days

The Boston approach

Cyclophosphamide 150-200mg/kg for 1 day + thymic irradiation 7Gy + ATG

The Seattle approach

TBI 2Gy, post-transplant MMIF 0-27 days, CSP full dose -1 to +35 tapered +56




JdMe GVL &3E 47] 98 driztelg=
o MEE AASE B3 f=rt 2edn
olo] Bte FA X7} Al E ofof Firt.

o]l T A WY JA| 8% M=
43 AYEo] e AL ofYth NST AA
z)o) 93t FA GVHDE ®Wunz A3tz %4
7Vedd, 54 GVHDE 9Asy] % 44
g W oA a¥e GVL i3E #ZAAZ
T Utk AEE B9 oA 8% ddo] ¥
833, GVL &3dA GVHDE E e
Ag x3 Fasirt
HIZTHAHY ZEDAMZO[4A9] M
Lalancette 52 European Group for Blood
and Marrow Transplantation(EBMT)o A <}
A 8A FF B 303" o= Alds
NST 43&& Hyusgick dgd== CML 58
o, CLL 1494, AML 73%, ALL 39%, MDS
5794, MM 54°|}th. H yole 50.94(H
9 3-683AHE o4 ¥ 67l XE #H
AL 32%0)90x CML, CLL, AML, ALL,
MDS, thE4 B53¢ 14 A3 4Z8L 2
Zy 3%, 89%, 41%, 17%, 67%, 52%°]Ath.
CML ®Hd7], AML #3}7], ALL #3)7], CLL
1-3-7], MDS RA/RAS Z2 AAFF(HT
o] 5443} AP FoNAY 1 d AA =L
27y 68%SF 47%010th o] ZA:e] o3
ALLY A HA & #3) & NSTE AW
A& ALt ¥ud AHF Azt 2 A
o] A5 FH AMFES 1d A AEEL
FZo|tHLalancette 5, 2001a).

o] &, CML A& £43] HH, 327¢] 7
7], Yo Ae ZgdE CMLeIRT Hit Yo

al
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T 515M089 29-65A)DATh 4574 HLA
4z FAZHEH, 1194 HLA g% HE4
S FHE, 29 I 3] TAXERY YR
A o4& Wttt o] 157]E F A&
g A APLEC] 77 72%9 23%6°]0H 1
3 AESL 554w 554 ol dellM g
84968} 53%°lR THI7IeF XA CMLAA
Zz}t 5% 46%= A ook Wr)7E 1d
A AEE FEE vIRE IAAHLalancette
%, 2001b).

Giralt &< MD. Anderson Cancer Center
(MDACC)ollA 3398<¢] CML A& fludarabine+
melpharan® 2 HA 2] T alloSCTE A3 3A
o i Uole 524I(MH 24-100A5, 28 F
NST7HA|9] 717+ T 2970 2(H$ 3-22070
)|tk 18X HIF AT o]0l 89
gho] THd7] QAR 3289 AL B 14
Aol AFF FAAE JEIFAT AEZFAT
A A BARESE HAIA FoAte
chimerisme 7} 7F o]3]dl A+ 80-100%, Hl
A= 0-100%5 EH{ 3, HEA7L o]
o|Ae] 3mrto] 50% wm|THY] chimerisme E
Rk o] T 2/Tto] o4 ARE HFw AA
8 A AEstHtt I = o3¢ GVHDE 14
BojA AT 2d FH AEEL T
ol 63%, APH CMLAAN 30%HTHGiralt
7, 2000).

FE7F okt XX 8 NSTE &
23 F ve 1738 d9E
interferon, STI571, 5444l
FREME o] FY A5

(o)
Bx
gk
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o] 2 AYAE A7t o Besdo
MDACC|A F3€ AML 31%3} MDS 4

T

oA fludarabine, idarubicin, cytarabine
2-chloro—deoxyadenosine (2CDA), cytarabine

AAR FEE AME, HLA 94X A7t o]
< FRTE 4FAA &Fd BIHE o] FAUL
T F3 712 33704l 13%0] AR
1d BH AESE 34%o|R 157e] W
o] Fgoz ApLelAt: fludarabine® melpharan
o7 AAMAZ AML 3793 MDS 13%olA=
29 78 AEE U%E 2RI KNGirat F,
2000).

Seattle groupolXe 2599 AML #xK18
Ho] #7])E 2 Gy TBI ¥ 16%dA @Azt
|4, 95l HIEAZE 0|4 e E NSTE A
SiATh Ho yole 5948 36-7T1A)FR
YW 2149(HY 38-8429)S 4 FEIATH
2794 o]y ARZ}E AU, 148X GVHD
7b st 19o] AlSth X8 B¥E A}
FEL 16%0)10th. AT o]AellA 9ol &
3 JeE AESIIAL 6] ALE AL
on B ATL o]AoAE 6%l B3| FEE
AESFL 270 AR Abgsdoh. 1Y
AML #AelA NST7} bxdgk X5 o)zt
g 4 1A H(Hegenbart 5, 2001).

=9 Bonhouser 5°] 24%¢ AML ¥}
9} 1089 MDS #AE )42 Z fludarabine
3} busulfan® 2 FAXX|sted NSTE A1¥3H5]
o #i vol= 53A(16-66) 3L 337 o] ¢+
A AL g@oit 116-2049 HF F
2 712k B ol &3 el UNA A}
129 F 11%dA 71 AE&AA T, 6B
71¢9] AML¥} MDSOlAM & Ha 79 AE 7
Zto] 571l Egith(Bonhouser %, 2000).

L
L

o >
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gl 69He AML A& tdo=z A
33 NST 23E R, 278 #3)7]d 42
B3g HE 7 AlBHAL FE vole 8l
AFTh iFE HLA ¥ FAZE o]0l
fludarabine& 7] 2.2 busulphan, melpharan
F7FEIAh 19 AA A& 4% A8
d AIGELS 47%, ALELS 0%A, &
7] @AM e 1d HA ALE, X5 B4
AVLE, AEE] AZ 67%, 17%, 21%AUT
(Rezvani 5, 2001).

o] 2= BH, 543 alloSCTE Al
317] o AL fEol A= 1B AML
gz A #Asf7)o] NSTE H2 zs] Ho}
of & Aot} &g, F43] I TU 4 4
o Me NSTY &3yt Fojdde RS
¢ & Atk

AAAYE tFstA HAE & e, 24
4 AML T 879 AMLAAN 43¢
alloSCTY] HAMA BT oF3fAgt, oA 4
AYE NSTY HAR R ¢ HEY AA
o A% XE F NSTE Ald F¢= Ut
17989 38T AML EAiA  fludarabine+
cytarabine+amascrine 39 AR 3 TBI+cyclo-
phosphamide+ATGE AFE- ZFXX|8}aL NSTE
Algst Bu7b JQoKSchleuning 5, 2000). A3

=

o o

o cl2t. 12599 H# FH 7%
AA AEEL 6%IH. EF A8 ¥
32 ¥2 Aol ddHE AMLAA nHHE
T3t
g E25F
713ke] 3deln
A7F olEE
o 4 B

< AssiHe=E B AE
el 80%7F Abgsta &
AlloSCTE A& &

£ (o]
, bd
ol
60%, FH AL 7|3 4-59,
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g A=ko] Y R3HBensinger 5, 199%). EBMT

o Ty 24E BAE GOE § NST
A7 B, 549 B B ol 484

(9 33-624)eI 71€ A& ¥hgo] §f
Q18] EFHIUT o] F A= &3

#7189, A Fs) A&o] 19, N2 B
£ @87t 6 3 BE g KZo] 15904 U

et o4 ¥ 1d AMER
14%°1ct. 197 2d AEE
44% P HLalancette 5, 2001c).
Molina 5-(2000)2 12%¢] oA
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oA AFo] o]FAHi, P TR [UUL
™, 6780 & Haf, 480 B BHHAL 1
Ho| Be] Yoz 2ol GVHDZE A4t
3 BEET MM 8242 NST 2= ol
AAF o= Fx ¥hgo] UAY XA F
43 alloSCTE WAE F A& 7IsAE
HoFEoh

YA low grade lymphoma FE3H 112)3F
A ANEE SX7 Brbsd AR AZEHT
Utk A7t ZEEAME o]do] HA HEES
Z7M71A £, alloSCTE X7 #d Al
FEo| %E =4th 1A, NE FHE
#7171 918 NST7F d3%¢]th. Khour
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634 (1, o)™l 1-5 71A9 sstayg ¥
*HE, PY AL ﬂx}g{u} ZFox A
ol JFP o4 1 MY F FAR A=E
chimerism® ¥ 80%(H$ 10-1009%) AT
EE 8AA & #evt =Hun B F34
717F 21708 A de ok 294 A
& g8 4 #3 §R7 FEL 4% 2ot
71841 24 TFo] Q3R T low grade
lymphomaollA] ¢o2 7dis) E5F 28wy
olz} &3t

ALL|A9] NST A&& 7Fg vty EBMT
o] JAA 397 At 1d HA YEEO]
17%9) EFP 1 (Lalancette 5, 2001a), Rezvani
S(200)8 HIME 408e] F|AtA 1d
AA BEE, NE T AMEE, AdEC] 42
15%, 72%, 55%H ot &8 ALL $x}= AML
FApe} 2] o= WrlAE AHo] £X &
AT

Sandmaier 5(2001)2 g % 199
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F9A} chimerisme ©]4 28¥3% 564 22}
71%$} 80% ATk XAl gk o] Hdj
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7F 17%1A 28T 187 0] o] oz
APYSERR, 1070] e dles APt
UE FATEA] 608 AL AESRL 37
A7 ¢ Bef ezt 2tk

Slavin $(2001)2 132%<] tjst Agke] 3
At Al NSTE AlB3tsith. thol& 34914 64
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