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Single nucleotide polymorphisms in immunoregulatory genes
associate with HSCT outcomes in a Japanese population

C. Harkensee (1,2), A. Oka (1), P.G. Middleton (2), M. Onizuka (1), H. Inoko (1), Y.
Morishima (3), T. Yabe (4), K. Hirayasu (4), K. Kashiwase (4), A.R. Gennery (2), for
the Japan Marrow Donor Programme (JMDP)

(1) Division of Molecular Life Sciences, Tokai University, Isehara, Japan; (2)
Institute of Cellular Medicine, University of Newcastle upon Tyne, UK; (3) Aichi
Cancer Center, Nagoya, Japan; (4) Japanese Red Cross Tokyo Metropolitan Blood
Center, Tokyo, Japan

Non-HLA genetic variation associating with outcomes of haematopoietic stem cell
transplantation (HSCT) has been described by a large number of studies. Findings,
however, are rarely consistent, as the overall effect size of the polymorphism on the
outcome is often small and may be affected by variation in population and clinical
characteristics (ethnicity, related/unrelated transplant, HLA matching, clinical risk
factors).

The aim of this study is to identify in a robust way single nucleotide polymorphisms
(SNP) that display consistent association over a longer period of time, withstanding
changes in clinical characteristics of the transplantation.

We have selected 39 SNP markers in 20 immunoregulatory genes, all of these were
described as being associated with HSCT outcomes in previous studies. We
individually genotyped all 39 markers on a first set of 460 HSCT pairs from the
JMDP registry (1993-2000) using standard or custom TaqMan assays (Applied
Biosystems). Markers that showed a positive association or a trend were genotyped
for confirmation on a second set of 460 HSCT pairs (from the time period 2001-2005).
Both cohorts were stratified for underlying disease (acute leukaemia), age (4-40
years), conditioning regimen (myelo-ablative) and HLA matching (35% 10/12 or
12/12 match) and had no statistically significant differences of these clinical
characteristics (these two cohorts are identical with the 1% and 2™ screening DNA
pools of the microsatellite study). Investigated outcomes include acute Graft-versus-
host disease (aGVHD), chronic GVHD (¢cGVHD), engraftment, relapse and survival,
analysed also in a subgroup containing the 10/12 and 12/12 HLA matched pairs.
Fisher’s Exact Test and Kaplan-Meyer analyses were performed using SPSS (v15.0).
All p-values were corrected for multiple testing using Bonferroni’s correction
according to the number of SNP tested in each step of the study.

At the first screening step 5 SNP showed significant association or trend with HSCT
outcomes (Donor: IL10-1082 AG genotype risk for survival, p=0.0018; recipient:
CTLA4 15231777 TT genotype risk for severe aGVHD, p=0.0018; TNF-1031 TT-CC
genotype match risk for aGVHD grade 4, p=0.0017; trend for genotype mismatch
with aGVHD grade 4, p=0.0224; FAS-670 TT genotype risk for aGVHD, p=0.0013;
CT genotype protective against relapse, p=0.0025; IL2-330 GG genotype risk for
aGVHD grade 4, p=0.0014, GT genotype protective for survival, p=0.0021, and a
trend of the GT genotype with risk of cGVHD in the HLA subgroup only (p=0.0391).
At the confirmatory typing, the IL2-330 GT genotype associated with cGVHD
(p=0.013), which was even more marked in HLA-matched subgroup analysis
=0.0004). The TNF-1031 TT genotype showed association with aGVHD
(p=0.0094); and genotype mismatch corralated with aGVHD grade 4 (p=0.0053).
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When combining the data of both screenings (920 pairs), associations of the TNF-
1031 TT genotype with aGVHD (p=0.0275, OR 1.47) and genotype mismatch with
aGVHD grade 4 (p=0.0002, OR 2.91), as well as the IL2-330 GT genotype
association with cGVHD (p=0.0217, OR 1.39 overall; p=0.00005, OR 2.54, in HLA
matched subgroup) were confirmed.

This study has identified the recipient IL2-330 GT SNP genotype (¢cGVHD) and TNF-
1031 genotype mismatch (aGVHD) as consistent risk factors in both screening steps
and combined analysis. Other associations were less consistent, suggesting that
significance may depend on variation in clinical risk factors. For clinical application
as a risk predictive tool, SNP associations independent of subtle changes in clinical
factors would be desirable.
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A systematic scanning of the immunogenome with microsatellite
markers in a Japanese HSCT population reveals multiple genetic risk
loci for graft-versus-host disease

C. Harkensee (1,2), A. Oka (1), P.G. Middleton (2), M. Onizuka (1), A.R. Gennery
(2), H. Inoko (1), Y. Morishima (3), for the Japan Marrow Donor Programme (JMDP)

(1) Division of Molecular Life Sciences, Tokai University, Isehara, Japan; (2)
Institute of Cellular Medicine, University of Newcastle upon Tyne, UK (3) Aichi
Cancer Center, Nagoya, Japan

Non-HLA gene polymorphisms contribute to the immune response leading to Graft-
versus-host Disease (GVHD). We applied a systematic approach using microsattelite
(ms) marker typing for a large number of immune response genes on pooled DNA of
Japanese donors and recipients of haematopoietic stem cell transplants (HSCT) to
identify recipient and donor risk loci for GVHD. Ms, due to their multiple alleles, are
more informative than single nucleotide polymorphisms (SNP).

We selected 4,231 ms markers, tagging 3,093 target genes (representing the
‘immunogenome’) at close proximity (<100kb). We selected 922 unrelated HSCT
donor/recipient pairs from the Japan Marrow Donor Programme (JMDP) registry,
based on clinical homogeneity (acute leukaemia, age 4-40 years, myeloablative
conditioning, bone marrow source). 35% of pairs had a 10/12 or 12/12 HLA match.
The population was split into discovery and confirmation cohorts with 460/462 pairs
each. Eight DNA pools, four for each of the two independent screening steps were
created using a highly accurate DNA pooling method. While 4,321 ms were typed on
the four pools of the 1* screening step, only markers positive here were typed on the
2" screening pools. Fisher’s exact test for 2x2 (each ms allele) and 2xm ChiSquare
tests were performed, comparing allele frequencies of recipients with GVHD grade 0-
1 with GVHD grade 2-4 (donors accordingly). Markers positive after both
independent screening steps (p-value <0.05, same associated allele, consistent odd’s
ratio (OR)) were genotyped for confirmation on individual samples of all 922 pairs.

The independent, 2-step pooled DNA screening process has effectively reduced false-
positive associations. In the final analysis, 39 (recipient) and 58 (donor) ms loci
remain associated with risk or protection from GVHD. Of 14 microsatellite loci so far
investigated by individual typing, four loci were confirmed while two showed a trend
(donor: DXS06291: p=0.001, OR 0.293; D6S0035i: p=0.005, OR 0.725; D17S0219i:
p=0.001, OR 0.464; TNFc: p=0.052, OR 1.264; recipient: DXS0324i: p=0.008, OR
1.352; D16S3082: p=0.065, OR 1.372.

Our data show that genetic susceptibility to GVHD following HSCT is complex and
depends on multiple recipient and donor risk loci. Large-scale genomic screening with
microsatellites on pooled DNA, here described for the first time in a HSCT population,
is a useful method for the systematic evaluation of multigenic traits.
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( Discovery cohort {1 screening) \
n=460 donorfreciplent HSCT pairs -4 DNA pools
4321 microsatellite markers (20,194 alleles)
] Donors GVHD 0-1 [ Recipients GVHD 0-1 ]

n=276 n=27jl_
| Donors GYHD 24 l l Reciplents GVHD 24
n=184 n=184
\Positive: 643 ms markers {2xm) Positive: 542 ms markers (2xm): J
1016 alleles (2x2) . 929 alleles (2x2) -

Confirmation cohort (2~ screening) e \

n=462 donorirecipient HSCT pairs - 4 DNA pools

( Doners GVHD 01 I Recipients GVHD 0-1
=225 n= i
Recipients GVHD 24
=237

I Donors GVHD 24 I

n=237
Positive: 39 ms markers (2xm) Positive: 58 ms markers (2)§m) V
73 alfeles (2x2) 98 alleles (2x2) -

| |

Individual genotyping: n=922 donorirecipient pairs {combined 12~ screening)

v

Fig 1. Study design and resuits, comparing microsatelite allele frequencies in pocled DNA
Allele frequencies were derived from allele peak height in microsatellite typing
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BEFBENARRBMAEIRABAEEMRES ST HIEMBEMORIEE
mEMRBAEEOHIICEATINERIN BREEH

FH—mh%n T NS RT- HLA-C OB S EE NK #il2 A4 (KIR2DL ligand)iE
BEICEINV-ABRBEOSH

JIBREF() HEE—(2) ABRHEO) EARESHERS
1. BRRDPALVI—HRFT 2. REHF+FOEE 45—

Fr—-BERBTO HLA OBEEHMFEMMZERBHBHEOBRKEEICEELT
WAENCHETORFTTHLOMIINTES -, HLA-C OFESEICEILTIE, KH—
BRED THEMR-ESEGES. GVHARISES . HVG FAICTRES. AR
[ZFES. LT HLA-C A ELBET) & NK #IfE 2 BIK(KIR2DL ligand) D& & BE (LU
T NK IR A ABEELIRT) DN H5D, IMDP N UE-BHEICET5E 2 DEEKN
EEHIIINFETORMTHONELGH>TWSN, HEDOERICOWTIX+0%8E
WHGShTLVEL, 2 TS[E, HLA-A, B, DR D ILER ANE & LT- JIMDP5210 fE
fl%E., FH—HED HLA-C BEEENK HEZFAESETTROLSICHEHS L
BNET I AR ZEEMITOFELTRAL HLA-C BERERELLT &H
DEFERM GVHD FIEYRY TR (Hazard ratio (HR)) H&U 95%ISHERX RS
(95%CD ZHHELI=, ABEFELTHKRHEFLMEOESEEZRAL =,
Fr—BXOTARM’M RIHA-COBESE

NKiffa A . HVGHAFES GVHARTHES mARIC .
(KIR2DL ligand)ili & fE la (Hetero to Homo) YLTES 2PYNTEE
naE ) )
HVGH B &S
GVHABTHEE
HAETEE
[(#53R]

HLA-C, NK #if2 2 R4 D HVG ARDOFEEIEELICEER M GVHD REURY.
REYRAIOLREFIHLENTHY., — A, GVH FRIOTES (L EER M GVHD HiE
YRY.FTCYRIZ LR EIEHTENREENT, BT HLA-C O GVH AROT
BENK HIEZBED GVH FRAIOTEENLLIZHLEH (@) DEFERME GVHD
RIE) R RLE DT,

SHEOBLLIRFAHNDETH LN, SERIDOMBIHTICKY. IMDP £ LI=-BHEIZEIT5S
F+—ED THiklh 5 R 1= HLA-C OFE & E & NK Ml Z B IAKIR2DL ligand)E &
EOHEBRNIHIEERLHIELST-,
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STV -RBETE - IMRREE TEAEAMICE-S < RMBHE FiE Mg i AR
DORARE LB oH5) BE R2IEE R IR

INHIRRZBE, 1 MU A VBIEFESEB L ORERTERGS)

REHRTFmEE s & —
ORI &M, FLEE, PAEZ, £, MR —

1. KIRE=FH., HLAY F v REGE S

WEAEFE S T2 1993~20004E D FE I & ) B SEBAFE 51 & 4 LHLA-CHUR OKIR
YA R (C1,C2) GVHFMAEA DHAIAMVHDOEELE L OREFRD
BTFAROLNDZ L., TOMRITATCHRE R L O M —1EHELBKIRER T OF &
BN Z EERE LT, SFEEIF2001~20054 % COBAEIEFI DR
21TV, ZHE TORREOBFRMEMERE L OHLABESEFNIZ IS 1 AKIRE & 5iAE &
OISV TR LT,

2. LILR@{=FHI%E

< 7 AMHC Y T A IHUR R A APIR-BS B B A MGVHD EAE(L & BE 3 5
T ENHEEINTVWA (Nat Immunol 2004), v hOAERESLS T EE XL BN ALILRIE
NK, DC, BERIERHIL 72 & CRE T AIEMHLE & T B D 11585 & 72 HHLA
75 A1 HRREBNTRHSKE 773V —Th D, MEEEIIHENIZPIR-BE H
Ll ALILRB2DSNP & A ¥°2 7 & 1T o712, SHEEILS HIZMOLILRERFSNPIZD
WTHHLAGE 7 U V—BUEFIRT 2 Z A € 7 LT, BHARE & OBhERRNT 21T
STWD,

3. A b AV/HA DA URBRER TSR

PEEE F CIZIEMBERBEHBHEICBWV T, BEOMEMOY A b1 Th
AIL-10@8EF O T aF—F —fEIR3DFTDOSNP AT 1 & A 7N A EAEGVHDZSE
BIOEFAGFERLBEET S Z L 28E Lz, AR TR, KETOMLEEM
HLA— B BERHERIANT (New Eng J Med 2003) L RE#ETAINT o224 7HReE<E
AR ERY, AALET VT AEMATONT B X A THEEEOBNNCLSD
DEEZ LN, F I TAHEEITE HIZ/ENEOSNP & R & o BIE 2 fi# T L
776

4, RIERGFEEHRS

% HFREAIFFED 72 DI IMDPOMNEE, RTFT 2 BE N —REO MK & it
SH7-DNA% FAVN THLA-AM HDPDBEE A I B —RIETT UL EZA 7 LTE
0 AKEIT2007TEEITRE SN IGSSRIEIZ DN TIT o1z, F72 24 E TIKRF
ENTWDNAD LS ) L8R (WoA) ROBE L BIEEEB L OMiEE Y F
Ry F AT ATIERR, BT ROEEEZET L, BITHLEHEE ~DORFE
FtE¥E CGREERFHY) CWh L
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EEFBREHAR NARRBAE
TRASANENBES T HENGEMORBEMIHBBEEORILICHET SR ¥
(EEHRE HERE

TR 21 EEE 2EREHT A 54
201051 A308 (1) F&68~TH
£15 RREMERAZS SE4HEE

ER AR (&R8H FHE25)
1. BALKEHESESEICS TS HA T—BrmGER BB & BHLBEO LR
BEMBF. AR, RERE. MkE—
AEBRXKY EBEMRASAEVHY— HBKF
2. BASBBEEOE—MBRICH I IME—BRBRIAERN - SRUEFTHE - Bt VB
BEITHETHEFRDOLEK
KiE—#E. )R%E F. PBULSH. LTEH, ML K
I BA TR
3. BHEEKBRHRIAANR Y MREIZX S HHV-6 ik FRHORA
Al KAMRE SARAX PREZ
ERRFHBABR
4. BRMEEEE) VEICHT SFEDGERMESHBE
IMNEFHREF HERE BFE—R
EREEZRFOARAR

ER #HERH
5. aty o ttamFEEE T 5 Mediun-dose VP/ CY/TBI RILE # AL -FEfEED
HHRBIEEOERAKORE ERKREIEER - E#BHKRE 65)
ENRE SHBE
JtiEE K mAENE
6. MABAMIEEMEE KT 2FENBEMBHLBIEOCEBEICET SHE
(BEEREE I 4HERER) : #EBWR B )
HERN ER#—
AHBREME - BHEARE 2HEBE 1 F+HFHRkE
7. HRKBE
HERE
BHENAL X —hRER
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1. A MEEEERBE ISR 5 HLA R —E3E Mg B B & I LB E O i
BEBF, WAEY., RBRME. IER—
#HEBRE BHEANARCS— REERF

HLA — BRIk 28— 0NRE K — - 821 HLA 8/8 —EEMigk K- —D, AT
HITEHTH S, HLA 8/8 —HKIEMZE FF—nRono$, EZORE N — - &l
MRLE Ll B BE LD AV, EFEOHMBE FEH MBHOTBRIZBREIZLY
E_ORE N — - BRMROBRESEML T 5,

IO, FELORE FF— - BHROME ST OBROTDHIZ, HaiT HLA F—BEIL LS
BHERE O ek & JE MG E R B BB (UBMT) 1 & O3 HIEH mBEE S| (UCBT)
Fatgal UCEM LA, 8k, 1196 filo> HLAL % L < 13 2 B high resolution A—
UBMT (class 1 1 BEAR—F 491 4, 7 7 A Il —EEAR—E 314 . 2R 39141, B
X OVHLA-A, B low resolution, HLA-DRB1 high resolution ® 0 7 & 2 JlEAR—% UCBT (—
B 25 . 1ER—% 105 ], 2 FEAR—3 288 ) TH Y, BRI 16 MU LEDOHMAT, &
BERGEEMEATALE 2 AW - AIE B 2 KB EBIC RSN b D TH o7,

BAEHBIN TV AE (A& N — &ifaTh 5 HLA-DRB1 7 U )V 1 ER—E i EHEL
L, #ELRZEE LT,

HLA1 R —3 UCBT (relative risk [RR]=1.00, 95% confidence interval [CI], 0.73-1.37,
P=0.99). 2 R —3 UCBT (HR=0.97, 95%CI, 0.76-1.22, P=0.77), B X U HLA-C 7Y
N—EER—E UBMT (RR=0.96, 95%CI, 0.77-1.20, P=0.74) X HLA-DRB1 7 U /\- 1 ER
—E UBMT & RS O4AFREE T LT,

UCBT T, v EWERERLRL (RR=2.47 for matched, RR=1.93 for one-antigen
mismatched, RR=1.53 for two-antigen mismatched, P=0.013, 0.0051, 0.025,
respectively) . #FHEREIE 2% 7= (RR=0.69 for matched, RR=0.51 for one-antigen
mismatched, RR=0.48 for two-antigen mismatched, P=0.062, <0.0001, <0.0001,

respectively),

PR IRTRER E R LITTR Y,

HLA 0 » 5 2 fER—% UCBT i3, HLA-DRB1 7 VU /L 1 lER—E UBMT & 2ZRI%E DAL
FREEZTTRERE_ORE RN — - BlaL BX0oNl, LALRYL, BRI RS
12 UCBT THE< . TOHBEDKERE - BRRRENOERRCRET HLERH D L
EAbhiz,
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# 1 HLA-DRB1 7Y /L—EI X+ vF UBMT Z#EHL LI-#ELEk (FBik: 2LEM

#7)
oS RFS
Group N RR 95%Cl P RR 95%Cl P
DRBH1 314 1.00 1.00
A/B 137 111 085 - 146 045 114 087 - 150 0326
UBMTC 354 096 077 - 120 0743 099 079 - 123 0.894
C + DRB1 185 119 092 - 155 0.187 123 095 - 159 0109
A/B+C 104 146 111 - 194 0008 140 106 - 186 0.019
Other 2 loci 102 143 106 - 193 0019 134 099 - 181 0.056
Matched 25 130 076 - 223 0335 154 093 - 255 0.097
UCBT 1 mismatch 105 100 073 - 137 0988 128 095 - 1.73 0.107
2 mismatches 288 097 0.76 - 122 077 113 090 - 142 0284
Rel TRM
Group N RR 95%Cl P RR 95%Cl P
DRB1 314 1.00 1.00
A/B 137 087 052 - 146 061 126 092 - 173 0.16
UBMTC 354 077 051 - 118 023 105 081 - 137 069
C + DRB1 185 087 053 - 143 058 130 097 - 175 0.083
A/B+C 104 094 055 - 160 083 151 109 - 209 0.014
Other 2 loci 102 078 043 - 142 041 149 105 - 212 0.027
Matched 25 247 121 - 504 0013 078 036 - 171 054
UCBT 1 mismatch 105 193 122 - 307 00051 083 054 - 1.28 04
2 mismatches 288 153 106 - 223 0.025 085 063 - i.14 0.28
Neut Pit
Group N RR 95%Cl P RR 95%Cl P
DRB1 314 1.00 1.00
A/B 137 115 092 - 144 021 105 081 - 1.36 0.7
UBMTC 354 115 097 - 137 011 105 086 - 127 063
C + DRB1 185 103 085 - 124 079 078 062 - 099 0.038
A/B+C 104 118 093 - 150 0.16 089 066 - 1.20 043
Other 2 laci 102086 067 - 110 022 088 067 — 117 0.39
Matched 25 069 046 - 102 0062 059 038 -092 002
UCBT 1 mismatch 105 051 040 - 0.65 <0.0001 058 045 - 0.76 <0.0001
2 mismatches 288 048 040 - 0.57 <0.0001 049 040 - 059 <0.0001
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A S IEBAE A D B — %I CH 1T ST

-BRRMAEREE- 2 RIEFRE- BV ELEICBTHE

HFEOLE-

MA-BRIELA— FEMREIERT
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20094 12 A RRBHIFEH
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Auto n=94
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s 7 < ] i )

0S -PB vs BM-

PBSCT n=102

ER2IFEEEYISH 2010615308

Lymphoma® ;A&

0S -Auto vs Allo~

0S -&&E7
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BHEBBAA I NVER Yy MREIIC X D HHV-6 & T O#RA

Al Bk KRR, TEASR, PREC
SRR BRI MR

L2] FEBHEEZONBERMAILE hAL_AT A VR 68 (HHV-6) MBRED—>E LT
MLNATHRRABOSHETH S, BEICIIFT 7 Enr (GCV) AR ARy B
(PFA) RAWLILAH, EH 5 b HHV-6 BRYYEIC s U TIHRREIS S 2V, T E TICH X
1. BTH RN ERLEFBERRARICL Y, PFA 2 FW - BH% 21D preemptive therapy 73
FZE£THY HHV-6 IR TR ERH>Z L 2B LI L T& 7, LA L, preemptive therapy
CiEENC HHV-6 E=4 V L 72475 LENH D Z L, HHV-6 OFIEHLE ERITITTH
TERWIERENBETH -, TNOOMBEARAZRRT A O, BEZREHHOD
PFA T ENEREEZEZ NN, FrPERkAEER O PFA B 5OREMITE LI T
AV, FICEHRAN, FPERASERIO PFA B 50%4et &, PFA #51% 0 HHV-6 DNA E%
BarT AR AR A B LT, [ H1E] 2009 4 3 H~2010 4 1 B IC&IRKFEMBIRRIC
TIPS mEEEMEE C T 5 MEER HLA I X~ v FBHEB L OB B (CBT)
EETHMBEBBRIES 235 E LT, Bk day 6 5 day 29 (CBT Tid day 36) £T
14 HHV-6 DNA %38 3 [Eljfil5E L 7=, HHV-6 DNA £iZ022b b ¢, Bk day 7 /23X 8M
EREAM 100/ LE LRS- B EL SNBSS 14 BHE (CBT Tid 18 HH) .PFA 90mg/kg
» 18 1EFHESE2To-, [FHR] gEMBHE 26, FhiREMEHBE (URBMT)
5%, CBT 1l 8 gk h, & TAEENEON, CBT @ 1 HlIAFRNIMHR. A
MAE A0 L THLE ., £7- URBMT @ 1 41T PFA R 5-BA% ICEMIEREE N LA L PFA KRS
it dayld ichib &z, o 6 FITIRENEREI NN, I b 2 fITIE PFA REHF OB
fEfEEIZ L Y PFA BB &=, Grade 3 A L OFEERIFLTH R 7 H19 3 FlIIZFED
Hhfz, URBMT #% @ 1 1Tl PFA #5126 b b EkAE B (day 18) (21l HHV-6
DNA Mt & 72 v | day 25 12t b L=, £/, URBMT %O 31D 1 #ITiE PFA 25 L7z
day 20 ¥ Tiifath Th o7- HHV-6 DNA 78 day23 IZB5tE(L Lo, BMR & Bt 5 MiEIER O
HIRZ 2B TRD b hoT-, (B8] 0 EFORTTIEH 5. PFA ITBHECED
A TRERLFG T, FHEREFHII THo CTHEERAEARIEELTETH
oty L. ZhE TR O PFA TR 5 TH->Th HHV-6 OEEMLZERITIT T T
X RUWAETEEMED G RIR S T,
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AREESSVITESEREE) /E

239 Breduced-intensity regimen

(& pEEEMFMaBHE

L 1 do3 e e b Tt
I RETF & BE N F EEFE
BARE—EB

A

ﬁi

20

ARIERMESHIVEERBMIEREY L BICHT B
mEEnBaRBEORRENRESh TETLS,
LOL. ZOEBELEBEHEEHEILTUEL,

SH. SRICBTHEARIBERESLVIEENOER
%) 22 BBIZ3 9 Breduced-intensity regimen

( Fludarabin+ Melphalan) I= & 2 Bl MR iE
(RIST) D H#EE HR A HNIRELE-OTHRET 5,

MREFE
*RITLBRICT20024E6 A M 520091 B ETICEEE M
BHRBESBTEINICARIENRESAVIIERBOER
s SBE226),

FEHEATAME [XFludarabine125mg/m2+Melphalan
140mg/m2 ATV, B MBHE T TBI4E - IL8Gy % BIL
T2o 7285200344 A LUK, Melphalani% 585X DR A
cryotherapylc kDO R X F 8% 1T>1 (Support Care
Cancer ; 2005 & 2006).

GVHDF Bh3CsA (M F M) £ Tacrolims (FEMBZE T
BB LUEH L) EFEMTXIZEY T2,

DT AR—ABLUZREREAVTHARNICRE
Ltz

Patient characteristics (n=22)

Median age (range) 49.5 (34-62)
Gender
Male/Female 9/13
Disese status at transplant
Primary induction failure 7
Relapse (1st/2nd) 5
Prior chemotherapy
Regimens
1-2 7
35 12
>5 3
HCT 4
Courses
< 10 courses 8
=10 courses 14

Patient characteristics (n=22)

Stem cell donor

Related (BM/PBSC) 6 (4/2)

Unrelated BM 14

Unrelated cord blood 2
GVHD prophylaxis

CsA and methotrexate 6

Tacrolimus and methotrexate 16

Engraftment and acute/chronic GVHD

22 (100%)
21721 (100%)*

Engraftment
Full donor chimerism
Acute GVHD (n=22)

0 4
I 5
I 11
I 2
v 0
Chrenic GVHD (n=20)
None 7
limited-type 1
extensive-type 12

* IROERERNECHERS
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Overall survival

I.OS

Causes of death

3

H

§ - .

02| Dnse@se. progression on da)f 2811 )

] Remission by tacrolimus discontinuation
i

00,

[} 20 40 60 80 100
Post-transplant months

; 81.8%
E 08" o
4 . .
g .. Median follow-up: 54 months Septlcemxa +MOF 2 (day 37, 69)
3’ (7-85 months)
: o GVHD 2 (day173, 402)
oc) o ‘
9 12 24 36 48 60 72 84 96
Post-transplant months
Progression-free survival RS
‘ FIALiE (ZFludarabine&Melphalan. JF @ ERBIECIE
1o GVHD¥ Bz Tacrolimus% ML ARISTIZ&Y | AR
o os L 71.5% gty BT L TR ERER T (HEMZ SN T
£ T R Wz Fo  RBOHME L JURMOBRNLETIES
2 s @ Case 10 ( post CBT) 0, 7ra—7y T M R{ES0H A THEWERELSR
e Disease progression on day 121. STz, COTEMND, TR OBIEHEARIERY
= 04 Remission by tacrolimus discontinuation. OEEEY L BT RN OENEBE A KICY
2 Case 11 CBT : - o
£ piscase arogresson Y3BEERDN-.

Ffz, BRAUISBVTRENFFHODILIZEYRFEDOE
BERNEONTHEY. GVLHRNMFTEL LRSS
Ntz {BL. GVHORORESEL E D& GHEXN KL HAAD
ALEICTEARTHY. SHREGIREHFXRERELEL,
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RARBEE DB THE0REMORBEORBRBEO
RICMTIARE (FAFRDER10-1 THERRY FH/)

SitUrtamFBEISHTIPERVP-16, LIDTHRTFIF,
LA BBY (Medium-dose VP/CY/TBI) BB REBIM:
FEhRERBAEOFALORH
~HEEEIHERM~

R R-
20091 R13ERE
(C-SHOT 090138/ UMIN ID 1672/ JSHCTS090023 K4}

HEARFAGEOBRAE R 2—/ AN
T BRHR. SHER

Study Design & Eligibility

RR7T Y12 SRRAEENR. ERREEN RN

B ARSI L H15-49MOALLER FABLBAERRELT,
FNGREALEAEABROEREENRSISRNT S,

ISARY—T AU B HB1EEFS (Event: B & or BL)
DI 505
REAKIN; 200942 A b 224 M (74 0—F v 24 M)

SRS
1.8 ALL, ABL ...L31Z85
2,548 15~ 498k
. MmALHPELNM...non-CREILRES
4LEBER
5.5 0-2, TEMURLRI-ATLD
6.1 M#818;BM,PBSC...CBIZM
7ZHLANBIR6 R — ] FF—
7.XNCEARS WS h BN

BHEBRAE

1L AREREFRLTOEERB DS, IR TAREHRD,

2. BRIBRELGL,

A IEREBEHERIIBAL, F—3Ho2-~FAX §5,

4. BRE7TALURICCAMNGENRERIET -0~ BT 5,
5. BREIGAURICBHEITBESMET S,

EPHES

REMBUESER-TERTNYSL(TRUMPYDF—4A—ZORBRIFERIC
HLD (TRUMPIZEEh TOLLVAB IXRIR LKA D E)

*® =HLy RUMPIZ#5LY T—HIZDLY
TRUMPIH F—4dat ~ CD-R X h=2

EMEROEES DABELEBMPUVERRBRTY
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Meldum-dose VP/CY/TBI for Aduit ALL
<Hokkaido Univ. Experience-

N=37. Medlan {/u 35m

A s

3y-05 = 89.2%

Months
BBMT
Conditioning regimen
VP-16 15mg/kg IBSN AN
CY 60mg/kg IS M AN
TBI (2Gyx8)
BHgEN:
# O

7 ) -5 -4 -3 -2 -1 [

TBIORMAZOHRIIBREBROSRITEILERE TS,
REAR (CY. VP-16) DI 5B. TRBIRM B2, KX TEMEDALY,
XML, GVHD PO MR IEHL

LIZYD BT AYRFTUVRERRERTT,

HERERYE

1. BERHRHOBIARER

HTFORNEERRGEH, RERT2HMUAIERRRARIRESERIZEALT
F—SeL 8~ ICFAXERM TS (1 XBS), JYBLLEER (IBSRARKSE) £14
BEIRICT — 342 2FAXR RT3 RRHH),
HEHRINBETHTATORE
CERTREIU2RHERTL
FRARLOgrade SO RAERE

LARHERBOLIHEER
:l'Fﬂﬁ!&lﬁﬁﬁ. IARERANEE R RALTRERI4AUBIT — 54
—[ZFAXT 5.

- FRShbgads 4D MBI
- BRI cI0k
c2REBHHA

S ART AN

- TOREXLEPER

BETELLLD




Jaba—LER
AESUA L. 2009.10.21-

TrRUVIERS. TRUFTY R0 OERLIETD

7. 7ara—iks

-1. BHNRR

7-1-2. BBREADRERL

1. ¥P-16 (etoposide, TRF ke, KT UF2 TRRIKETH K 2)

FRBISBHEF—FISVP-16 LO8ELTR, RRNRTHESAF VB IURTIIFETQ
PO EITRBLTOELE: S P RERELTTERLF FIEVIBAAT Y N
FUBAINTHYELL, BRARES, BAR. JOL3—ARREEUT -2 I—ITHNTH
1: S22 P BRBORMIZBL TN B, GHRONRRI L CMALL SR
S, TOFI—ALIZARLESMBOEHBLLELE:,
Ffo, Px Ry I BRI EL T ANOBMHENEUITREMBYET A VP-1612 9>
FRTMRESVHRELILOTHY, RHEMBRIRALLLOTHOIRBEIY. YUF]
/AR TLANZ2 A IBATHILER AL AR ARMITKAUMMB R ERAS

hELL
HUELY. KRBEEAELTRIMSETY LN IS ORALNBTISLLL. RFETVTLE
R ITEENLELE,

IRBEAHEER
-27HEER-

30
25
20
15

10

2013722
201332
2013/4/2
2013572
2013672
2013/772
2013872
2013972
2013102
201341472
2013/1272
2014/172
2014/272

mEAR

MAARBMMRE (19-1) RAKATAMBERKCHTHEQREMOFNGD
REBBBMONILIINTIRRM(EEARE ABRMA)

ORARKY THRAPARRABUAR L S—~HARY 3 AN
ONM-LLHABRA
LERR K+ TFARPRABRCL S—ARNEH mi R
g HUEARARDRY L =
el 3 AHE8 niyy #x oM
nE a¥
OYata—n B8R
BEARAPEPHOANK Bx X8
A AL AT @Rlﬁ’ﬁlﬁlﬂl!:ﬂl 6 M-
AMAPRRBETF L.
le#EN#ﬂﬂﬁﬂN L1
E£SAR-FH+FRARGANH BH B
ARUXPARBRBRARLS— ENEL. BRARE. AWM. REWE

ORRBHA. LRAXPARRAKER LB L 2—/MRAH
T060-8638 HAB AR LISHETTB
TEL: 011-706-7214 FAX:011-706-7823
€-mait: shigama@med hokudai.ac jp

| Lol

OF—448— .C-SHOT
TEL: 052-719-1983 FAX:052-719-1984
£-maill: aupport@e-shot.orjp
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Joba—-nTH
~AETUH L2, 2009.10.27-

FTULAIR BUfED

2. HRERBHEORR

2-2. Medium-dose VPICY/TBIRTMEIZ X DR AALLOB R M
VP-16 2RULVE=BHENLRICE 5125 R (3160 mg/kg Fi=id
1.5-1.8 gm2)ERBLT, PLVLRSRTHD.

Medum-dose VPICY/TBI IRRIZHEIT ¥—F 557 THHVP-18 {eloposide) T D2 XL TIL,
UERRTORBRTREEIATLLVP-16 REREUBLTPLORSRTHITEMN XN
RECESANSL TOLVRELBRAO - 2ERATEYEY, JOMI—ALILED AR
BLELLS, 1.5-18mgim2 ERIENOTRBRLTEYELL, REOBEMNSBERISAT
LEDTEARGUF LERTTOTEELLELL,
FRATOPI-AOBRBBRHIRBTRBYEL AN TAEIL T LBRVELTRTEILE
WELELE:

50 BREFIH
45 -13%-

40

35
30 3BT

25

2345678910112t 234567 80910111214%
2009 2010

ajpyoitahK/ 2HRARAOK
C WM

- BREBLL
- EB15R-498
cRESOHERL

fe MR

1 RBEANEEENRERBROABRHY
2FF—MEETD (ARDIERS)

-HLARBIE! (A, B, DR} —~HaG R A H- KNG HER
HLARBIY (A, B, OR) ~ Bt B

~_
IRBEXE A I
TERAS BRI OFAX (C-SHOT) — B BIE

wd L

Medium-dose VP/CY/TBIRT R BI= & 3:E MR IBMBROKT (RRE48LM4)
NRRUNORMAOIEMEREL LY

Lo
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-BRRI4AEEE
BREI0BHER
BHRHEMER
BHRERESR
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FEHRESARRYRRTRARHIEEMSMNITH TS0 REND
ma&m»amsuzggag;ggwmmmsq)
]

BAMAELEERESCNT NG MBI LBED
BAUMECEIT SBR (BREE S I 48548%. C-SHOT 0601)

BMELEBRRICONT
SHBASASRESRAARY M- EARHE B0 fb
EEBE—F+FHR OAAH =H H—

B #

‘BREVRINEEREERE

-BYGmE - FEMBEF—ABOhGLNEE

‘ERNEE

+ B — 75 HAER (AraC/ CY/ TBI with or without
G-CSF) B LU K& MK # % (sMTX+Tacrolimus)

‘UCBTOR 2 LA MELFHT S,
(EEFEIRE :Dayl180£ K 4£7)

5 r—v
= JMDPR iR «AMUALUMDS/CMMoL.
8 B (day) }JMDPQE (ARMBHLY 0601BEx
8 <, 1655
: 4o _“___ -BMEL 1)
4 Soca marow vanspist il - L (JMDPEERRE0E LI,
i ... 8000 e i, _CordBod wansgon ( R e q—F g R I UCBTREBREM
N o v arrow ansptr
5 AML gALL ]
° . 8 o Vous et wanspit § 490 { Donoq { Available‘] [ Not available l
Cs o AR UCBT G
5" E§ 12!9&3;?—@&'57'— =84
En s R - |
i g2 BEHR /| ilaoreiscren—gFas |
32 §§ Corg blood transpiant E “HLA-G— =2V |
gﬁ CotboosTaa— 52 Bone manow Tantprt 1 &R
3ol AML 3§ ALL
5 2 4 [ q 2 4 &
Years ater rarspiad Toas ater kansplat -UBMT -UCBT
(Atsuta, Y. et al. Blood 2008:113:1631-1638) - -
AML: @ CR1: -+ Poor risk Karyotype features 1) HBSIIR. HOVIASE. HIVREOL T RN D 6%
« FAB. MO, M6, M7 ) THRRRELLOBRMNARETIFEOHI8E
. 2 43 3} &%64 A LRI gemtuzumab ozogamicin REBENOHDHAE
24
fﬂ?i‘Tll 2a—A Lk (%ﬁéﬁ:fiﬁﬁ}#iﬁ() 0 S BILPORE

@ CR2 or later CR except M3 in molecular remission
Q) AML transformed from MDS
B-ALL : @ CR1; a. WBC at onset >30,000/pl and >30 y.o.
b. Ph chromosome (+)
¢. 11923 translocation or MLL recombination (+)
d. Poor primary response or delayed CR
(4 weeks or more needed )
@ CR2 or later CR
T-ALL : D CRY; a. WBC at onset >50,000/ul and >30 y.0.
d. Poor primary response or delayed CR
@ CR2 or later CR
MDS : IPSS Int-2 or high risk category
Other : Proliferative CMMol.

5) EMEORUBERTOBE

6) Ara—- LV RREMNEBERTIEE

N IVraO—ARBLEWROBREEHTIRE

8) MAMEELKIZAIIGVHOF I AL XM HL TCABEDREDH I8 E
9) ERUREMNREEHTIAE

10) HUESAFANLKLE- AR

i BREOSERAZAILETIRMRGE C.2O0)DEEOEE:
BB FHRERFICBOTAUOLCO/~BHR/IFRMEROVLT LA —DTEH

FHEDI0%6LL T
| e&mﬁ:;h%g&ﬁl:m\t%DLCOI—ﬂ‘ﬁﬁmnﬁlwm‘nm——oft‘
! MBD30WELT,
E pLCO#t 2L, — BRI Wwh st
5 30%3 X CTh
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4 9 5 B HESRB &

BIBES 0601-ADR-001
Day 8 76 -5 4321 0C B42E5:0601-046-011

543 Bt
BHRILARME,NSBEKI0AETOTATORC TR MEEmM%

TBI 3Gy X 4 v
Ara~C 2g/m? BIEHE:0601-ADR-003

4 . l ﬂﬂ D’ B3R E0601-052-014

o et 7R kit

CY 60mgkg o BRILERSASBHE10BETOTATORE FE MEIEH:
porrerre— | - HLA-AIBIDRIAT a/68LE—~ 2 3(781' &!:gagg;gﬁﬁxﬁ

213 . i i 3)
RRARE R BN 2x10Tkg (BEHR) BLE i HEM. AROMERSLLARREEN Y, KT TRREITTENROB R EBE,

Day 85 AFO/F/ LR 1000mg x 2B/

Tacrolimus 0.02mg/kg cont iv [T Day 93 AFQ/E/4LR 1000mg x 3BM

MTX Day (1, 3, 6) = (15, 10, 10)mg/nf Day 100 &

AREZFOMS BRRIT-ROBNE CREL, RCHALLDIHEHRAY
MsTEEE S CHY . RRORBNRUTHD.
DRELTFARA~REL. BREGE L,

]
!

it KR & m 1
= w H BN TELMEA
: M
x M \UR-BMTAC -t
» = UR-BMTACRELIF 21 1 SERAPERHNRRR  2URH 7 AREHAZHR ARV TFERAR
M . 2 REAWLAR BARN 1BERIARBEMEL S~ ARAH
“ « REROLY 8 3 RERNALLS—DRARK DA MRS 19 WRARTEE AR -
B N s BUANEATNRR  AECPMEH 20 AEEHAZHERE BOAH
v ~. BRRENEY 7 5 SFAR-AHFAR  DAARH 21 LHAXRERR R=AH
M 6 AEMR=FHFAR  DAAH 22 BAK+FAR ans
: : “EDOM 5 7 RARRAR ERH 23 SHATHRAR LARARE
M M 8 GRAR AR 24 BAXTHRAR LAERERH
. . 9 FIFRBMIR nARH 25 DEEA LY 5 Ak
» . 10 SRASESBHRAR  DEAH 2% PRER Bk
" " BRI 1 ERHREAR BBAH 7 RRATEPEHAAE ABAH
. M 12 RAKPEEEHANE  SRIOTFRERAE 28 AMSALS— BAERE
s " 3465 (~2012128) 13 RARIDRRR aBMARH 20 HAERE 5~ SEARE
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Nagoya Blood and Marrow Transplantation Group
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Te!l:052-744-2145
Fax: 062-744-2161
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