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EMBEMBHBIEICS T AR TAEEGTFE HA BT ESHS OB

EEARBH/AIENLIEMBER BHBIE(UR—BMT) OFETIZEY . HLA EEFHRESHS
H &2 GVHD ORI B UV FEROBEFRELE: (1), COMETEERYE GVHD REYRIZERICE
RS 16 O HA TEAEAEEVRITHEEHAH)NBELNELST2(1), DT, ChoDOFFEEE
BOBTHMNIEERM GVHD ORIE-BHETRICHEL, HLA — BT —BF—RIROB O EEL1ER
EFOTWNS, COBHTIEFTIRITESHEC LN O BEEHSEORIZHA BT LOHBIZLY ., 5F
BARARESEIRETIUHEMERL TV, SO, FETHEGTEAESEERETACLEEN
[ HiEiT o1z, IMDPZEMLIZUR—BMT5210 22X ERNOFZER. EESM GVHD BYRY
THEHEEHERELL HA —BEBLIUVETEHAHSEOEESM GVHD RiEY XY (Hazard ratio
(HR) BV 95%IETEXM (95%CIH) ZEHHL -, 35z, BEAM GVHD BYRVEICHL. §EICEEAN
GVHD DREVRAIPEN LT EEHEEFHBTRTESHA T RELTEEL. COEAEDLETE
ICEL TEBR OB EREITUREET o1

(]&R1)HLA-A. B, C.DRO—ARIZE P BRTRELBGEFE HARTESH S B RE (@M HILERF
THEETH--HEHE)

BRESEGVHD e
FTESHESE n  HR(multi) (95%CI) P HR(multi) (95%CI) P
AHGVHD
A Ref. Ref.

12/12 match 712 0.38 (0.28~0.52) <0.001 0.60 (0.51-0.69) <0.001

A0201.0206 1 §8 ‘ X 0.769
A24022420 60  032¢ 0005
A2601_2602 24 0.857

03030102 38 041(018-094) 0035 063(0.37-108) 0096
©0303.0304

DR0405_0406 47 0.36 (0.17-0.78) 0.010 0.72 (0.46-1.13) 0165

DRO4050410 56  033(016-068) © 0040
DR0802_0803 64 0.54 (0.32-0.93) 0.87 (0.62-1.24) 0.469
DR0803_0802 53 0.49 (0.25-0.94) 0.87 (0.58-1.31) 0.622
DR1502_1501 36 0.32 (0.12-0.89) 0.67 (0.40-1.10) 0.118
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HEDOHLAED EEAMGVHD EHESMHGVHD
BE-FHEE EOECE S RN V. N
HLA_A;&? PRel HLA"A;E'?; DR HLA'A;E?,; DRBT | 5186 |54.0%

#1888 #(Candidate)

(fEER]
HLA-A. B. C. DR EEIz 1+ 2R CHAARATEEHA L OEMHLTY BAESEI12MEFEEL (TR,
LD T ESHESEEHATRTEAMSEBRRMLERL . F1ZL. T 2MDSLLEFTHLER
B EEMIEL - ESHAEIE4#TH o=, HLA-A.B. C. DR FULDOWTFINTEELHHEE
OEEEM GVHD (BT 35 57% (1) TR (D HLA EOEE - THEACL BN . (K2)T
[+ HLA-A. B. C. DRZULOWTh M FEEAHIBER AV TBEMEEE (1) O TIHICHELI:
ERAERLE, (K3) Tlk. HLA-A, B, C. DR FULOWNTHADIFESHHHEOOBYRIFERITE
L EE (Zero nonpermissive) #&5(2, & BT ESE S T EHE (Candidate for permissive) &EZH LIS
D EE (Zero nonpermissive ~ Candidate) (2 EELEHERERL, (F4) 1= (E3) EEAHORAITICHETEE
EBEOYTSIERU, CORLY ., HEENTHERETHILON, HRARELTESHEE RS
¥ (Candidate for permissive) (&, EfE 2% GVHD RERIZBVTHLA RE—HBEENMTVLBLATRRSH
t- EEEEFEBELE- S E BT TLRBOHBRTH o1, R HLA BREOBEE - THATHERINATYL
F-R+—BIRIZEE GVHD BRI FEE DS D FEAITKYHED HLA TESHENSIRITEEDHY.
BLOKE2HICHEShDI LT, LALBYRIFBEMHESETRAEVESE =#Ra T ES
HEETRHAEVEWSKELGRBEEFEA T . SEDOBHTCOEYRIFBERLLHESLICHRIRET
BAHAUTBARETNA UM OBRICHELE . SHRTHETHSHESEEFEUN OBITERALLTEE
H"JUT%—‘)ZUZ‘i@‘%t%?@ﬂﬁ&*i@‘%ﬁﬁﬁ?f?é*%ﬁ@@%@ﬁf&%/J‘l FREIGITSEOKEIZEY
20%IEEETHRYADENHE (R2) . EBROFF—BRICHTI-> T, HARTRETESHSERED.
M\?’L%Eﬁ’\@ﬁﬁfi%%ﬁﬁ?’i)%)bH”G!itib\$%,S\¥i1'§§fd?i§?ﬂh“%§ffi)%o
: (EEm. Re5R®)
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B ARIE IMDP DHLA B A4 E2 T T—% B HLA §Ei 4. Vb EFED multi-SNP F—42 Z#FHWLVT. H
RANTHEOFWVHANTOS A FTEmMBEMICHE T HAal lele LS DMEE L EHTEE
[CRESINATWAZEETR L, &5I1Z. HANTO R A FIZHET S genetic background A&
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Tahle 1. Characteristics of hematopoietic stem cell transplantation from unrelated donor and ethnicity.

Ethnicity of Pair  Total No. Asian  Caucasian Black Hispanic North  Mismatch Unknown

/Pacific American ethnicity ethnicity

5543 2062 2414 38 21 2 268 737
HLA-DPB1 matching status (GVH direction)
Match 1365 753 457 3 13 0 39 100
1 -allele mismatch 1929 940 738 13 4 0 67 167
2-allele miematch 1002 352 476 5 4 1 54 110
Unknown 1247 17 743 18 ] 1 108 360
Patient age {mean) 352 316 378 339 285 345 36 36.4
Donor age {mean) 351 34.3 35.7 37.7 341 41 35 355
Diseases*
ALL 1308 631 470 9 6 0 59 133
AML 1823 713 828 12 4 1 107 258
CML 1437 410 720 15 9 1 61 221
MDS 864 308 383 2 0 41 117
Acute leukemia 11 4] 3 0 0 0 0 9
Leukemia risk at transplantation¥x
Low 1000 276 513 5 7 1 35 163
Standard 2866 1139 1468 27 11 1 183 359
High 87 362 428 7 3 0 48 170
Unknown 880 285 5 0 Q Q i 5
Sex
Match 3324 1289 1246 22 10 0 154 423
Mismatch 2172 768 082 17 11 2 114 278
GVHD prophylaxis
Cyclosporine based 3166 1128 1444 22 12 2 138 419
Taclorimus based 1986 919 849 17 9 ¢} 111 81
Other 71 8 47 0 0 0 10 6
Unknown 320 7 74 ¢] 0 0 g 231
Conditioning regimen
Myeloabletive 4423 1895 1926 H 20 2 224 325
Nan—myeloabletive 617 166 385 8 1 0 40 17
Unknown 503 1 103 0 ¢ 0 4 395

* ALL denocted acute lymphoblastic leukemia; AML, acute myeioblastic leukemia;
CML, chronic myeloid leukemia; MDS, myelodysplastic syndrome
** Leukemia risk is described in the text.



Table 2. Hazard risk (HR) of acute GVHD, relapse and mortality by ethnicity

Relapse
HR {95% CD p

Mortality
HR (95% CD p

Acute GVHD (rade 2-4)  Acute GYHD Grade 3-4)
n HR (95% CD p HR (95% CD p

Ethnicityx
Asian/Pacific pair 2062 1.00 (Ref) 1.00 (Ref)
Caucasian pair 2414 1.63 (1.48-1.80) <0001 154 (1.31-1.78) <0001
Black pair 39 1.27(080-201) 0309 216 (1.20-388) 0610
Hispanic pair 21 139 (074-260) 0300 1.84 (076-4.46) 01%
Mismatch ethnicityx® 268 158 (1.33-1.81) <0001 162 (§.22-216) 0001

Unknown ethnicitykek 737 2,63 (225-307) <0001 146 (1.12-1.81) 0005

1.00 (Ref)
1.61 (1.40-1.85) <0001
1.94 (1.03-3.65) 0041
218 (009-5.29) 0084
1.75 {1.36-2.26) <0001
140(1.11-1.78) 0005

1.00 (Ref)
151 (1.38-1.66) <0001
258 {1.77-380) <0001
225 (1.32-3.82) 0003
1.68 (1.43-2.01) <0001
1.40(1.11-1.78) 0005

HLA-DPB1 matching ik

Match 1365 1.00 (Ref) 1.00 (Ref.)

1-allele mismatch 1920 1.35 (1.21-1 500 <0001 1.36 (1.14-1.61) <0001
2-aliele mismatch 1002 152 {1.35-1.72) <0001 1.49 (1.231.80) <0001
Unknown 1247 145 4.01-1.30) 0036 103 {(084-1.28) 0762

1.00 (Ref)
071 (061-081) <0001
060 (050-0.72) <0001
075 (063-088) 0001

1.00 (Ref)
1.02 (093-1.13) 0619
1.08 (086-1.21) 0188
0.78 (0.69-0.88) <0001

Multivariate analysis adjusted by clinical factors (see Table 1).
* Data of 2 North Amarican pairs are not shown in this table.

*¥ Combination of mismatch ethnicity is dascribed in the text.
*kk Either patient or donor

*d0k GVH direction

Table 3. Comparison of acute GVHD in patients with common HLA haplotype.

Acute GVHD (%

Ethnicity N {grade 2-4) {grade 3-4)
Caucacian palr 124% 55.4 228
p<0.001 p=0041
Asian Pair 250%% 36.9 14.8

Common North Europlan HLA haplotype (Europian haplotype freguency)

{1) AXO1 01 -Cwk0701 —-B*0B01 ~DRB1 %0301 —~DQB1 %0201 (7.408)
{2) AX0301 ~Cwx0702~-B*0702-DRB1 *1 501 —-DAIB1 %0602 (3.547)
(3) Ax0201 ~Cwr0501 ~B%4402-DRB1 %0401 ~DAB1 %0301 (2.436)
{4) A%0201 -Cwk0702—-B*0702-DRB1 x1 501 —~DQB1 %0602 (2.341)
Common Japanese HLA haplotype (Japanese haplotype frequency)
{5) Ax2402-Cwr1202-B*5201-DRB1#1502~-DQB1+0601 (7171
{6) A*3303-Cwk1403-B+4403-DRB1%1302-DQB1*¥0604 (4071
(7) Ax2402-Cwt0702-B*0702-DRB1#0405-DQB1#+0501 2.713
(8) Ax2402-Cwk0125-B*6401-DRB1+0405-DQB1+0401 {(1.936)

* Haplotype combination and its number (1{1): 28, (1)(2): 32, (13(8): 186,

(1 X420, (2X2)8, (23338, (2X4)4, @X4)7.

%k Haplotype combination and its number (6X5)60. (5)(6)54, (5X(7):35,

(BX8)27, (6619, (6X7):23, (6)8)13, (7I()8, BXa)1



Table 4. Five—vear laukemia relapse rate by ethnicity and leukemia cell type.

n ALL n AML n CML
Leukemia relapse risk—Diok
Aslan/Pacific pair 478 24 6% 504 21.5 272 77
p<0.001 p<0.001 p=0.026
Caucasian gair 379 331 616 335 502~ 11.0
Leukemia relapse risk—IDiokk
Aslan/Pacific pair 126 55.3 170 43.4 124 241
p=0879 p=0003 p=0.246
Caucasian pair 70 458 173 56.4 205 248
HLA~-DPB1 matchiokiok
Asian/Pacific pair 213 37.6 250 35.8 146 20.3
p=0.436 p=0.004 p=0102
Caucasian pair 83 36.0 117 44.5 164 23.8
HLA~DPB1 mismatchoiciok
Asian/Pacific pair 390 26.9 427 21.9 250 8.3
p=0.003 p<0.0001 p=0.027
Caucasian pair 230 33.2 324 32.6 453 124

AlLLacute lymphoblestic leukemia, AMLacute myeloblastic leukemia, CML:chronic myelocytic leukemis
* Cumulative incidence (%) of relapse at 5 years after transplannation.

*k 1 st complete remission of ALL, AML, and chronic phase of CML.

xiok More avvenced stage than leukemia relapse risk—L

xkokk GVH direction.

Figure 1a. Cumulative incidence of acute GVHD (grade 2-4)
AA: Asian pairs, CC: Caucasian pairs, BB: Black pairs, HH: Hispanic pairs,
MM: mismatch ethnicity pairs.
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Figure 1b. Cumulative incidence of acute GVHD (grade 3-4)
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