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[Abstract] Objective To evaluate the outcomes of human leukocyte antigen (HLA) matched
unrelated donor hematopoietic stem cell transplantation (MUD-HSCT) for adult acute myeloid leukemia
(AML) in a single center. Methods Consecutive adult AML who received MUD-HSCT in our center
from January 2008 to April 2017 were studied retrospectively, comparing with patients undergoing matched
sibling donor (MSD) - HSCT in the same period. The rates of overall survival (OS), disease free survival
(DFS), relapse, non-relapse mortality (NRM ), engraftment, acute and chronic graft-versus-host disease
(aGVHD and cGVHD) were analyzed. Results A total of 247 consecutive cases were enrolled, including
46 patients with MUD- HSCT and 201 with MSD- HSCT. All the patients experienced neutrophil
engraftment except for one patient who died early in the MSD group, but the median day of engraftment
was longer in the MUD group (15.0 vs 14.0, P=0.017). The accumulative engraftment rate of platelet was
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comparable between the two groups (93.5% vs 98.0% , P=0.128). The accumulative incidences of
aGVHD (50.0% vs 46.3% , P=0.421) and ¢cGVHD (37.8% vs 43.0%, P=0.581) were not statistically
different between the two groups. Compared with the MSD group, the accumulative NRM rate at +36
months after transplantation was significantly higher in the MUD group (22.0% vs 10.4% , P=0.049),
while the relapse rate was not statistical difference (20.5 vs 28.3% , P=0.189). Both the 3-year OS
(61.6% vs 63.3%, P=0.867) and DFS (57.5% vs 61.6%, P=0.760) were comparable between the two
groups. Four independent risk factors were confirmed by the multivariate analysis: patient age =45 years
old, CR2 or NR before transplantation, a history of extramedullary infiltration and the occurrence of grade
Il - IV aGVHD. No statistical differences were demonstrated in the survival rate between MUD- and MSD-
HSCT in different subgroups. Conclusions The outcomes, such as GVHD, relapse, OS and DFS, were
comparable between MUD- and MSD-HSCT for adult AML, but higher incidence of NRM and longer time
to neutrophil engraftment in the MUD group. MUD-HSCT is practical and feasible for adult AML who are
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S LR 3 1L 20 e A i (allo-HSCT) & 2 PE3E
F 1A I (AML) 22 i i FLIERG 97 1) T Brz — 5 %t
M VA2 % AML (t/tAML) K 4% % P AML (SAML)
BFMH |, allo-HSCT 2 ME—RE AR A5 T0Ne A= A7 1Y i
7 AR, 70% ~ 80% ) vz N5 40
Made ) (HLA) A5G rY R MR (MSD) . [ 1980 4F
91 JC Kt E (URD) B BB A8 8 Lok, #2452
URD-HSCT (95 I EGZ AT L Tt 5 30547 R RO 43482
% URD-HSCT F% 9154 2. ## i MSD-HSCT™' ,HLA
A4 ) URD(MUD)-HSCT ] L)L Hif5- 5 MSD-HSCT
A A A3 T BRI PTE 96 (GVHD) R
5 RFETHE(NRM) B i ATy SR R A A e R i, A
g, AT 53 B T 2008 4F 1 H % 2017 4F
4 A TR 052 MUD-HSCT B9 B 9¢ kL, I 5 1R
19147 MSD-HSCT 5 5l # 47 L A8, #81F MUD-HSCT
IARI7 N AML BT R & 2
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1. g [l B 45 0 A 2008 4F 1 H 22 2017 4F
4 A v [ BE 2 Rk 2 g TR0 5 e B H o0 R 7
MUD 5% MSD-HSCT il A AML J3 51 55 8}, AZH iR
F RS, S 16 ~ 59 % 12T K A bR ES:
HE FAB 12008 it WHO #3#E ™", t/rAML (€ X 2
M82017 i 2 P He RS . L= TS S R
2015 Fii NCCN 48/ . 5E 22 fift (CR) S M E 2T
PRI R3E CRE E ARG (NR)

2. B Al T A BB O B IR 32 R 4 B HLA
(f335 HLA-A .B .C.DRBI1 F1 DQB1 fii i) & AH G 1Y

MUD 5§, MSD > U5 (%9 #b J& 1 & 1+ 40 i #% A
(PBSCT) . il kb 3 34 4y 35 8 7% , 32 %54 BCFA Fl
BFA IR 7 58, T4l o1 % H 2 X0 do BCFA 5
S WPk 22 (Bu) 0.8 mg/kg 56 h 17K, -9 ~ -7 d;
B MERE (Cy)40 ~ 50 mg-kg'-d™', -6 .5 d; ik
FIE (Flu) 30 mg-m2-d ™', —4 ~ -2 d; ] B fitg 17
(Ara-C)1.0~2.0 g-m™>-d"',~4~-2 d, BFAJTZ . #lik
Bu 0.8 mg/kg 56 h 19%,-9 ~-7 d;Flu 30 mg-m™-d™',
-6~-2d;Ara-C1.0~2.0g-m>-d",-6~-2d, +7d
FEAH ] G-CSF R s i .

3. GVHD Pjj ¥4 : GVHD il [ % JH 3 41 & A
(CsA) (2 mg-kg'-d™,-5 dil) difth 7¢ 5w (FKS506 )
(0.03 mg-kg'-d", -5 difg) B4y L H A g v
(MTX) (15 mg/m*,+1 d; 10 mg-m>-d"',+3 . +6
+11 d) N FA )% MUD-HSCT B EHTE ER T ERY
FETE 1 I A R YRR IR (MMF) (1.0 g/d, 43 P IR I
JIR ) R SR e N B i 4 i 96 95 Bk 2R 1 (ATG) (10.0 ~
12.5 mg/kg, WAL PRI [E] 53 4 ~ 5 d #R Tk 45 2) Tl By
GVHD., GVHD 2K PG A B AR ke
W —EIRIT %

4. BEVIFIE SC: F I 2 H R, 20
febr R B A AE (OS) TLhs A= ££ (DFS) (& & MRS
RHCT . OS i Lk [l 2 H e AT i A 5 2 i
FET SR IR ; DFS & R Il 2 Hid 2 AML &
RBARIKBEDT ; 52 5 SR B /4 MR I 5 240 A
=5% sy A I AR R AT R 5 E kTR
MIFET o UEEWLEEHE b o 4 AR T35 | il /)N A
% . & ¥ GVHD (aGVHD) f1 18 £ GVHD
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(cGVHD) o 7 20 BRI 2 L ohy Hh P47 200 i & o) {1
=0.5x10°/L 48 3 d; /IR TG 72 SR B 8 1L/ I
e RS ACR PLT =20%10°/L 1%4%7 d.

5. Gt A0 #E . R FH SPSS 23.0 AR 3.2.2 4k {4
HEAT ECHE 47 BT o 9 191 Rk AR R AE SR 0 K 3 1k
Mann-Whitney UK 5r#E47 Ho A ; OS \DFS | 1% Ifil 2
¥ H Kaplan-Meier % 2 il 4 47 1 4 , Log-rank %/
e g ;s RAE kR AR B IET R (NRM) J
GVHD &A= %% 5 WAL Y | Gray ’ s Kz g 47
SN [ET N2 AL a R i [N Sl PN s i R o NS
H < 0.1 AP ZE AN A Cox [HIHFHY , XU P<0.05 5E
MRS R L

& R

1. 955 191 e A 45 A - 3 46 f91) B 2 4% 52 MUD-
HSCT, 201 {435 MSD-HSCT; Wi £H i # FE AR YEk)
KMFAEARRAG B UL 1. 5 MSD 4141 k., MUD 41
B AR AL 2 W R RS A A I [A) K aE ERA
K40 (MNC ) %5 /0 5 CD34 41 i i £ (P E Y
<0.001), 27 il SAML (MUD 4 5 i \MSD 4 22
%) , %A AT 13 35 CR (MUD 44 4 4], MSD 41 9
%), 14 FINR (MUD 41 1 51 ,MSD 21 13 5] ) . 3 70
B/t AML, H:Fpf MUD 44 11 51, MSD £H 59 #3l

2. 3 IfiL A - R MSD 4 1 9l & +7 dSET-4h,
Hoy B Hokr 40 B A TG , MUD 4 +30 d k741 i 22
FEAH 15 R AKX T MSD 4 [97.4% (95% CI 92.5% ~
100.0% )%} 100.0% , P =0.001 ] , H {7 FEI% B[] 4 T
MSD 41 [15(9~39)d %} 14(7~24)d, P=0.017],
MUD 4H 5 MSD #H+60 d Ifil /Mg EFRFE % 2R 5351 K
93.5% (95% CI 86.4% ~100.0% ) .98.0% (95% CI
96.0% ~100.0% )(P=0.128).

3. GVHD: £+150 d, MUD 4H 3t 23 i /2 % & 1
aGVHD, = 1T 16, T ~ IVEE 741, s & A=t
8] 30(14 ~ 83)d; MSD 21 93 il & 4= aGVHD, H:Hp
I RES241, T ~ VB 41 4], Hhfo; A& A= s ] 33 (13 ~
127)d. M4l aGVHD 2 E LR EZF G #E
X[50.0% (95% CI 34.7% ~ 63.5% )%} 46.3% (95%
CI392% ~53.0%),P=0.421]; [ ~IVJE aGVHD
ML AR LRIRTCG 248 L [15.2% (95% CI
6.6% ~27.1% )%} 20.4% (95% CI 151% ~262% ),
P=0515],

3238 il H & A7 T B[R] EE 2 100 d, 43 5 MUD
4H B FE P16 4] & A cGVHD, Hor RIBE A 6 ], Tk i
10 9, v 57 % Az I TE] 155.5 (81 ~ 364) d; 195 14l

MSD 41 i 3 rh 3t 83 f5i A& A4 ¢cGVHD, H: v Jaj iR U
29 f41], R i@ Y 5445, b fsr & AR ] 181(69 ~ 706)d.
W2 B2 2 4F 2R cGVHD kKA R 2% R LG
X [37.8% (95% CI 23.3% ~52.3% )%t 43.0% (95%
CI359% ~489%),P=0.581]; ¥R 1% cGVHD &
MEEREZERINTG I 2 L[23.6% (95% CI
121% ~373% ) X} 28.6% (95% CI 223% ~
351%),P=0.556],

4. HEAPAED : F R 2 B, S Rl ] 31.7
(0.2~ 118.5) 1 H , 3 157 il e F A7 7%, Hod 151 9]
TCRRFETS . MUDZH MSD 21 #.3 34F OS R 351 Ky
61.6% (95% CI 47.1% ~76.1% ) .63.3% (95% CI
56.2% ~70.4% ) (P=0.867) , 3 4 DFS % /3 % 4
57.5% (95% CI 43.0% ~72.0% ) .61.6% (95% CI
54.5% ~68.7% ) (P=0.760) ., A4 NCCN & 1 #
18 B R AR e AML B354y ARG 4 a4l 5
fadl . =4 & 52 MUD 8 MSD-HSCT ¥ 3 4
DFS 3l >4 80.0% % 96.0% (P=0.213) .58.3%
Xt 69.5% (P=0.518) .60.0% %} 66.9% (P=0.498) ,
r/rfAML H % 3 32 MUD & MSD-HSCT ) 3 4 DFS
BRI 45.5% 41.9% (P=0.720) . 452 MUD K
MSD- HSCT i sAML i # 3 4F DFS * 43 jll
60.0% .44.1% (P =0.606) .

5. 8k FAEE RICT At 5 3 65 B 3k &R
M= A (B #E A A, Horp MUD 4 9 f41] , MSD
4 56 1], Wi 3 47 B R 35100 R 20.5% (95%
CI10.0% ~33.7%) .28.3%(95%CI22.0% ~34.9% )
(P=0.189) 5 H1 v & A sf ] 4331 24 18.3 (3.7 ~ 32.7)
MH 12.3(2.0~59.8) 1 H (P=0.556) . 349 f4i &
HAEZ BT AT B3 I 40 MY % v (DLID)
28 f3il, H4li DLI 8 4], ¥ 4lifbyy 8 49l , Jey ey 3 441,
TWRBRE 2 ). 25 - 23 TG, 3 BIAE TR R
REAN DT, 13 9022 i Je PR 52 e, 5401 8 ARAS PR
GfRABFE TR CTT A . BUEAR KRBT, X 6 19 i 3
Wb F I HE AR

32 5] H 2% (MUD 41 10 5], MSD £H 22 4] ) €
TRAEAH I R AE , MUD 2H 3 4F Z2FUNRM 2 3 5
F MSD 4 [22.0% (95% CI 11.2% ~35.0% ) X}
10.4% (95% CI 6.6% ~15.2% ) ,P=0.049]; T {7 4t
T 43504 5.4 (1.9~ 13.7) 4 .9.3(0.2 ~ 58.0)
MR (P=0.122) , Y& AR W LT R,
Hiih MUD 41 5 %] , MSD 40 12 {7l . %% 4 5 5 34
(+100 d N)FET 6 %I, MUD £H F11 MSD 21 4% 3 14 ,

BRI B AT A R R, F2 1 OS \DFS 1 &K
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R1 TXRMAEHE B (MUD-HSCT) 5 [FI g 2475 (% B (MSD-HSCT) 4R S PERE 2 11 15 (AML) 825 BEAR I R
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FRAE LA
I PRARFAE MUD-HSCT 41 (46 f4i] ) MSD-HSCT 41 (201 #4i] ) ittt Pii
P (e, B4 ) 30/16 110/91 1.678 0.195
BEARIR[ 2, MGER) ] 28.5(16 ~54) 41(16 ~59) -4.363 <0.001
FAB /3 #I[ 4( %) ] 7.898 0.162
M, 1(2.2) 1(0.5)
M, 0(0.0) 3(1.5)
M, 14(30.4) 65(32.3)
M., 2(4.3) 35(17.4)
M; 26(56.5) 87(43.3)
M 3(6.5) 10(5.0)
WHO 2008 43 1[4 (% ) ] 1.887 0.596
PEE PG T 6(13.0) 44(21.9)
P22 A I 5(10.9) 20(10.0)
ke A 30(65.2) 115(57.2)
4tk AML 5(10.9) 22(10.9)
W12 WBC[x10°/L, M(J5 ) ] 15.74(0.68 ~ 330.97) 12.82(0.63 ~311.87) -0.676 0.499
#112 LDH[ U/L, M(JE ) | 421(97~2232) 326(66 ~2978) -1.718 0.086
HEAN=IE (%) ] 3(6.5) 22(10.9) 0.805 0.370
FEAHHTERA (%) ] 4.577 0.101
CR, 40(87.0) 145(72.1)
CR. KV E 3(6.5) 21(10.5)
KRG 3(6.5) 35(17.4)
AML I [#1(%) ] 0.579 0.749
SRR MR AML 30(65.2) 120(59.7)
B RMER AML 11(23.9) 59(29.3)
4Kk AML 5(10.9) 22(11.0)
WAL () (%) ] 3.175 0.204
K& 5(16.7) 26(21.7)
b | 12(40.0) 62(51.7)
[y 13(43.3) 32(26.6)
ZWIFERS AT H] [d, MGERD ] 241(136~1 589) 188(28 ~2519) -3.970 <0.001
sz EHHE 6% ) ] 26.334 <0.001
LS 26(56.5) 42(20.9)
Pl 8(17.4) 47(23.4)
pegfiE 4(8.7) 68(33.8)
it 8(17.4) 44(21.9)
PR [, MGERD ] 30(21 ~47) 40(9~67) -5.257 <0.001
% ABO ML (%) ] 18.499 <0.001
HE 14(30.4) 127(63.2)
FEARS 13(28.3) 34(16.9)
WEANE 10(21.7) 27(13.4)
ER/ e ¥ Ny 9(19.6) 13(6.5)
T (%) ] 1.172 0.556
BCFA 30(65.2) 120(59.7)
BFA 8(17.4) 50(24.9)
HoAty 8(17.4) 31(15.4)
GVHD Filpji [ #1( %) | 0.276 0.600
WA 20(43.5) 96(47.8)
il 5 55 ] 26(56.5) 105(52.2)
[F% MNC[ x10%/kg, MGGEF) ] 7.02(4.16 ~ 13.64) 8.00(2.40 ~ 16.65) -4.028 <0.001
[Fl% CD34 41t x10°7kg, M(FEH) | 3.11(1.05~9.04) 2.55(0.78 ~6.73) -3.524 <0.001

TE:CR: 5 — IR GE ARG ; CR.: 3 IR FE ARG BCFA 5 4% « [1IH &+ PRBRIE e+ A+ BB AR 1 s BRA 7758 « 11 TH e+ Bk i+ BT i

s MNC: AN, AR TR VAR S e xfEif AML %
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A BFAER (P=0.006,P=0.001) . AML 2 5
(P<0.001, P<0.001) . %8 &} ¥z 11H (P=0.002, P<
0.001) B A A 27 fi IR 45 (P < 0.001, P<0.001) it
FAEW (P=0.010, P=0.010) . i &b 3 )5 & (P=
0.030, P=0.045) il aGVHD (P=0.001, P < 0.001) ,
Cox [HIH 53 B 7R SR F AR =45 % FEAE T CR. X LA
LE ARG ORES A BEANR IR R I~ IV EE
aGVHD JZ& 52 A A7 ST fE R R R (R 2) .

6. WLH /M AR I RS, FoATH% IR H 4R
W% A TCRES MR T M 7 IR A A T W2 4 B 0T L
ANFN L AR AR X A A 2 R AR R FE
T 28 5, BR84S 20 PRI 50 /b Je ik S 14
H 34N 2H 43 Br i 7n MUD-HSCT 4H 3 4F 2 NRM
{5 T MSD-HSCT 41 : [BE4F I <45 % [21.2% (95%
Cl 98% ~355% ) X} 6.1% (95% CI 2.9% ~
11.2%),P=0.018], TLHEIMNZ HH 52 [23.5% (95%
CI 121% ~372% ) % 82% (95% CI 4.7% ~

13.0%),P=0.018 | L AEAH T CR AR A[22.9% (95%
CI 112% ~37.0% ) % 8.7% (95% CI 4.7% ~
142% ) ,P=0.018 ] ; 1 H:Ah V.21 7E NRM J7 f 2 5
TGt E L

i

AT B | [R5 191 0 B 465 SR s <
MSD-HSCT M I, Jili A AML f # 4% MUD-HSCT
TE OS % \DFS MK & )7 22 7 G TH2E L,
A 2R NRM &5 o AFZERL AML AL $E )5 & PR
AML . 1/rAML . sSAML S A [R) M7 41 0 f8 2 2 52 M b
T RN AE AR 22 T g

AR Bl 25 RS AR AR DCE AR TN AORE Ak 3 fig
A #2755 , MUD-HSCT B9 J7 24 EL 4 % A% fil MSD-
HSCT AH>4 . BRI 7% FB $EF% AT 2% 2 (EBMT) (1)
K2 5 (MUD 44 1 959 51l ,MSD £H 3 511 5] ) 43 #fr
7, MUD-HSCT A1 MSD-HSCT [ 2 4= DFS X 2

R2 UWERE TG R BEE AR T N AML B BAEAE R IO HEAF B Z2 N R HT

FATIEES % el LR
HR(95% CI) Pl HR(95% CI) Pl

BHTME

<45% 171 1 1

=45% 76 1.576(1.023 ~ 2.429) 0.039 1.807(1.196 ~ 2.729) 0.005
AML 2%

J5 %2 HEAE r/rAML 150 1 1

t/rAML 70 1.761(0.849 ~ 3.650) 0.128 1.732(0.869 ~ 3.455) 0.119

4k % AML 27 1.560(0.695 ~ 3.500) 0.281 1.712(0.786 ~ 3.729) 0.176
SN

T 222 1 1

) 25 2.066(1.189 ~ 3.590) 0.010 2.491(1.462 ~ 4.245) 0.001
BT ARARES

CR, 185 1 1

CR. V) I 24 1.990(1.065 ~ 3.717) 0.031 1.932(1.061 ~ 3.517) 0.031

ARG fit 38 4.068(2.517 ~ 6.576) 0.000 4.586(2.858 ~ 7.359) 0.000
HPEF AR

<35% 100 1 1

=35% 147 1.237(0.734 ~2.087) 0.425 1.209(0.737 ~ 1.981) 0.452
SIS

BCFA 150 1 1

BFA 58 1.183(0.686 ~2.039) 0.545 1.007(0.600 ~ 1.690) 0.978

At 39 1.449(0.775 ~ 2.709) 0.245 1.222(0.677 ~ 2.204) 0.506
2% GVHD

0¥ 131 1 1

I~15 103 1.388(0.894 ~2.153) 0.144 1.383(0.904 ~2.116) 0.135

M~V 3 13 2.803(1.272 ~ 6.175) 0.011 3.569(1.692 ~ 7.350) 0.001

T : AML: 2 MR 2R FAL s GVHD : BB 00 5 v/r: S RMEVR 3 CR: S5 — IR S8 298l ; CRo 2 55 IR 58 242 fif ;s BCFA 7 58 : M &+

R+ A I+ BRI Y s BFA 75 58 : FUHZE+ SRR+l 1
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SIF LG = L (53% % 53% ,P=0.11)"", JL
5/ /D AE AR AML B 3% MUD-HSCT 1] LLH
3 A1 MSD-HSCT #H 4 197 3% "' . 28 Cox [ml )4 43
B, AT R IR B A A T RS BESNR
Je aGVHD J& 5% 1 A= A7 B A 57 s for R 2, Tk ok
PEIEAFEM TR , 5 SR 15-19 JHGE ARl 38R
S AR AR TN B (MRD ) 49 ARZE , ki
Z MRD 5 15 (1 AH 2B

FEAA 5 B2 RATER S5 i A A7 ) G R R 2, L
BT =CR, JORZZ i . A SCHR R GE
t/rAML 3% $% % URD-HSCT Ji £ # & i DFS %
(26% %f 21% , P=0.01) FHAK 1Y & % 2R (49 % Xt
57% ,P<0.01), 475 URD-HSCT 4 B 5 i 48 4
PUA MR (GVL) B 2, Avni %52 () 4238 14+
PIZE R . EFRATHZE R B R t/rAML (5 4232 P Fh
B NIT 25 L5 2% 8 X, 3 4 DFS %)
45.5% %t 41.9% (P=0.720) ,3 4 B FUZ & F 45.5%
X} 46.6% (P=0.835) , 5 [E N HAB & > —F,
2H 43 Mt 45 b 2% MUD-HSCT 18 & & J5 i
MSD-HSCT JC it % 22 7 , $2/n AP RS 4 7 =UFE GVL
RN Ty AR 2 o B S B kR K AR AR A 3R A
10% ~20% >, FA T BdE Bon {6 1(12.2% ) &2
R IBERIG IO AR, 5 SCHRIRE AR

—f8IA 4 URD-HSCT /1 NRM % 5 , 5 #Ad
T T SR FH AR 1 G 2 U 3 DT oFe A 8 1 9
RIE KRR LT EBMT AU 283 i 28 MUD-
HSCT i1 NRM {2 5 T MSD-HSCT(20% %} 15%,
P<0.001)", 5IATAEAREAIRL . FoATARIRG K
52 KRICT- 1 53.1% (17/32) , J& NRM )5 T2 5
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