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[FEE] Bi BRI FAE (haplo-HSCT) IGYT B AE AT I3/ 1Nk B 9% (Pre-MRD) FH
PESUME B Ik EL AN IS (B-ALL ) /& 75 4% 4 AH A TR i 1+ A0 i A2 4 (MSDT) HA AE AR 3, L) i
V1552 Pre-MRD RUSEIN . 73k X 2009 4F 6 H 252018 4F 6 A AU BT K 2F BRI 52 T #5323
PH 35 1 T AN RS A7 (allo-HSCT) 1) 998 Bl FE AT 1if kb T 5€ 4= 22 A (CR) 1Y) B-ALL FB & #E4 7 [l B 4B, 6
" haplo-HSCT £H 788 51| \MSDT £H 210 41| , B A il FH 22 S8 U4 MR (MFC) # MRD /K F- . 455
4= 998 Bl B-ALL (& 1, 997 Bl iR A3 4552 1) 58 AL ik A RS, B S 100 d Mk 40 i/l
LAY M 99.9% (997/998) .95.3% (951/998) , I ~ IV i 2 vE B di s £ (GVHD) & A4 KN
26.6%(95% CI123.8% ~29.4% ) ,3 4124 GVHD 2K AR K 49.1% (95% C1 45.7% ~ 52.4% ) , Fo Al
J& 3R I BRE KR (CIR) N 17.3% (95% CI 15.0% ~19.7% ) , JEE KIET-F (NRM) N 13.8%
(95% CI11.6% ~16.0% ) , # A8 J5 3 4FTC 1 1 4= A7 (LFS) % BAEAF (0S) #4351 69.1% (95% CI
66.1% ~72.1%).73.0% (95%CI 70.2% ~ 75.8% )« @Pre-MRD BH 40 (282 ) SR FH F 4 5 3 4F CIR 75
F Pre-MRD BATEAH (716 4911) [31.6% (95% CI 25.8% ~37.5% )%t 14.3% (95% CI 11.4% ~172% ) ,P <
0.001 ], ®7F Pre-MRD FH 415 , haplo-HSCT £ 2 (219 ) B A 5 3 4F CIRAILF MSDT & 3 (63 4]
[27.2%(95% CI 21.0% ~33.4% )%} 47.0% (95% CI 33.8% ~60.2% ) ,P=0.002], @47} 998 1 i # 4%
1 Pre-MRD %5 5273 M FATEA (716 491]) . < 0.01 %2H (46 49]) .0.01% ~ < 0.1%H(1174H) .0.1% ~ < 1%
(874) =1%4H (324]) ;5 2H P, <0.01% 4 haplo-HSCT 535 (40 1)) B M5 3 4E CIR K T-MSDT i
F(641)[10.0% (95% CI 0.4% ~19.6% )%t 32.3% (95% CI 0% ~69.9% ) ,P=0.017],0.01% ~ <0.1%
41 haplo-HSCT % (814 245 3 4F CIR thfKF MSDT i (36 1)) [20.4% (95% CI 10.4% ~ 30.4% )
X} 47.0%(95%C129.2% ~64.8% ) ,P=0.004 ] ; HAth =2 haplo-HSCT FIMSDT £ 5 # A5 3 4 CIR
ZF G2 L. OFF Pre-MRD < 0.1% 2 (163 ) 1, haplo-HSCT 3% (121 #i) B 45 3 4F CIR fi%
FMSDT 4 (424])[16.0% (95% CI 9.4% ~22.7% )} 40.5% (95% CI 25.2% ~55.8%),P<0.001],
34E LFS % . 0S R 1 5 T MSDT 41 [78.2% (95% CI 70.6% ~85.8% ) %} 47.6% (95% CI 32.2% ~
63.0%),P<0.001;80.5% (95% CI 73.1% ~ 87.9% )%} 54.6% (95% CI 39.2% ~70.0% ) , P <0.001] ,
ZH 34E NRM 2 R G125 X [5.8% (95% CI 1.6% ~10.0% )% 11.9% (95% CI12.0% ~21.8% ) ,P=
0.188] . Z P £ 4> # i 7% , haplo- HSCT J& Pre-MRD < 0.1% 41 # ## J5 ik CIR (HR = 0.248, 95% CI
0.131~0.472, P<0.001) . & LFS & (HR=0.275, 95% CI 0.157 ~0.483, P <0.001) 175 OS K (HR =
0.286,95%CI 0.159 ~0.513,P<0.001) (YA 52N 2 . 4518 haplo-HSCT iAYT Pre-MRD < 0.1% 1)
B-ALL B ## MSDT HA A fEE 3,
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[Abstract] Objective To investigate whether haplotype hematopoietic stem cell transplantation
(haplo-HSCT) is effective in the treatment of pre transplant minimal residual disease (Pre-MRD) positive
acute B lymphoblastic leukemia (B- ALL) compared with HLA- matched sibling donor transplantation
(MSDT). Methods A total of 998 patients with B-ALL in complete remission pre- HSCT who either
received haplo- HSCT (n=788) or underwent MSDT (n=210) were retrospectively analyzed. The pre-
transplantation leukemia burden was evaluated according to Pre- MRD determinedusing multiparameter
flow cytometry (MFC). Results Of these patients, 997 (99.9% ) achieved sustained, full donor
chimerism. The 100-day cumulative incidences of neutrophil engraftment, platelet engraftment, and grades
Il -1V acute graft-versus-host disease (GVHD) were 99.9% (997/998), 95.3% (951/998), and 26.6% (95%
CI 23.8%-29.4% ), respectively. The 3-year cumulative incidence of total chronic GVHD was 49.1% (95%
CI45.7%-52.4% ). The 3-year cumulative incidence of relapse (CIR) and non-relapse mortality(NRM) of
the 998 cases were 17.3% (95% CI 15.0%-19.7% ) and 13.8% (95% CI 11.6%-16.0% ), respectively. The
3- year probabilities of leukemia- free survival (LFS) and overall survival (OS) were 69.1% (95% CI
66.1%-72.1% ) and 73.0% (95% CI 70.2% —75.8% ), respectively. In the total patient group, cases with
positive Pre-MRD (7 =282) experienced significantly higher CIR than that of subjects with negative Pre-
MRD [n=716, 31.6% (95% CI 25.8% -37.5% ) vs 14.3% (95% CI 11.4% —17.2% ), P<0.001]. For
patients in the positive Pre-MRD subgroup, cases treated with haplo-HSCT (n=219) had a lower 3-year
CIR than that of cases who underwent MSDT [n =63, 27.2% (95% CI 21.0%-33.4% ) vs 47.0% (95% CI
33.8%-60.2% ), P=0.002]. The total 998 cases were classified as five subgroups, including cases with
negative Pre-MRD group (n=716), cases with Pre-MRD < 0.01% group (n=46), cases with Pre-MRD
0.01% -<0.1% group (n=117), cases with Pre-MRD 0.1% — < 1% group (n=287), and cases with Pre-
MRD=1% group(n =32). For subjects in the Pre-MRD < 0.01% group, haplo-HSCT (n=40) had a lower
CIR than that of MSDT [n=6, 10.0% (95% CI 0.4% —-19.6% ) vs 32.3% (95% CI 0% -69.9% ), P=
0.017]. For patients in the Pre-MRD 0.01% - < 0.1% group, haplo-HSCT (7 =81) also had a lower 3-year
CIR than that of MSDT [ =36, 20.4% (95% CI 10.4%-30.4% ) vs 47.0% (95% CI 29.2%-64.8% ), P =
0.004]. In the other three subgroups, the 3-year CIR was comparable between patients who underwent
haplo-HSCT and those received MSDT. A subgroup analysis of patients with Pre-MRD < 0.1% (n=163)
was performed, the results showed that cases received haplo-HSCT (n = 121) experienced lower 3-year CIR
[16.0% (95%CI 9.4%-22.7%) vs 40.5% (95% CI 25.2%—55.8% ), P < 0.001 ], better 3-year LFS [78.2%
(95%CI170.6%-85.8% ) vs 47.6% (95% CI 32.2%-63.0% ), P <0.001] and OS [80.5% (95% CI 73.1%-
87.9%) vs 54.6% (95% CI139.2%-70.0% ), P < 0.001] than those of MSDT (7 =42), but comparable in 3-
year NRM [5.8% (95% CI 1.6% —10.0% ) vs 11.9% (95% CI 2.0% -21.8% ), P=0.188 ]. Multivariate
analysis showed that haplo-HSCT was associated with lower CIR (HR = 0.248, 95% CI 0.131-0.472, P <
0.001), and superior LFS (HR =0.275, 95% CI 0.157-0.483, P<0.001) and OS (HR=0.286, 95% CI
0.159-0.513, P <0.001). Conclusion Haplo HSCT has a survival advantage over MSDT in the treatment
of B-ALL patients with pre MRD < 0.1%.

[Key words] Haploidentical stem cell transplantation; Human leukocyte antigen-matched sibling
donor transplantation; Minimal residual disease; Relapse
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# (CIR) ik T MSDT (HR=0.66, P=0.004) , T
haplo-HSCT J& Y i AE 52 & AL T3 (NRM) fifi i CIR
KREAC AR . FRATHIARIR L8, X T8
FE AT/ NG B 9 (Pre-MRD) B A AML Fll ALL &
M7 haplo-HSCT %8 MSDT HA A FEALHT it
4, haplo-HSCT WA AT B M ML MER/E &
AML" LS BE 27 &bk BV oy T MSDT AT A=
FEDLHY, %427 haplo-HSCT & MSDT (1) ALL &%
I 7 , Pre-MRD /K V- &7, B A Ji CIR ol g >
Zhao % " /) WF 5% 42 /R haplo-HSCT 4 1] fig 3¢ Ik
< 0.1% 1y Pre-MRD X} ALL £ # #% i ¥l )5 (19 A

R o JAE I ET B9 BF 5T $2 7R haplo-HSCT {57
Pre-MRD [H7E ALL %5 MSDT B A AL H (H
VEERIATIAHT o AR LT AR 3,
FITHE I X T 4% 22 Pre-MRD /KA ALL B2 F 1M 5,
haplo-HSCT A g% MSDT /R A Mt , 34
UL 3 P K 3 B ok B35 haplo-HSCT J& 75 44
MSDT 7£35 Y7 S0 B Itk B 40 i (1 1 95 (B-ALL) B
A HEAAR L) Bz 302 15 52 £ Pre-MRD 7K F- 1)

S
w57 %

1. AIFGEXS G2 BT [l E 48 A T 2009 4 6 H
2 2018 4 6 H 7 bt K2 1l W s B 5% i 2 2
allo-HSCT . #% 48 Hij &b F IfiL ¥ 2% 22 fift (HCR) RS 1Y
998 14l B-ALL 45 . ft#H e : HLA A0[RI it
FH (MSD)VEN B ; AR %A MSD, HIG A& e %
it (HLA-A .B .C.DR HIDQ{¥ £i>8/10 5, HLA-A .
B DR 5>5/6) , WIEEFE A AL o Firf B3k
R HCR AT 2 S7 BRI ENR YT Je B2 B e, AR 5%
b a KA N R E S B2 G ik, Ir it R
BB FE

2. B M & T AN sl B B AR R AR
a4 A By 2 AR Y B 1S 05 (GVHD) 15 By
MAAE G MRD T2 0L 3CiHk (6,13 ]

3. MRD £l : MRD A5 00 1% BeF 1] 55652, 35 #% 4 if
(TRALFRRT 4 J5) FHi)51.2.3.45.6. 91241 H ,
VAEJR B 6 H PFAE 1R MRD' A )5k : D)
FH FA L5 R 5 H 88 2 78/l 5 1E 1 40 i = 7Y
A5 75 45 B MFC ¥4 MRD s @i B S if
iR A B EE SN R (Q-PCR) N 2 WTI1 5 BCR/
ABL 4537 I A1 (B5) I s R 5 3 L OF 4k
MRD, HA&Z 030wk 6,13 ],

4. Bt )7 - oA R DT[] R 44 (0.4~ 135) 1 H

Fo B EELE 5 2 MG CIR 5 YEE WL A0 475 ik
mAEA I~V EEZ 1 GVHD 181 GVHD .NRM ,
Jo F L A A7 (LFS) FLEA A7 (0S) & . EEEEE
LS AR ELINER L UL SCRik[6,13 1,

5. GEiT2E A B RO R AR R A g
AT RS 1T, MSDT il haplo-HSCT £ [f] {1t
2 FRHIE LR R J7 K 39 51 Fisher A5 6 46 55 (43
FAR ) LA e R e s AR S R g . i AR A 2k
F1EH: GVHD \LFS D & OS %5k H] Kaplan-Meier i#f
IR AT . SRR A2 R 2R TR Cox 157
PTG, P< 0.1 AR R A Z N E T, RH
SPSS 19.0 #AF#AT 8 708 . NRM A1 CIR R R
BRAFHEA 75 4 KU 3 B o

#H R

1. B & B-ALL &35 1Y — 0k R RS Al 45
998 {5l £ & 55 558 1] L £ 440 5], 7 AF 1 26 (2 ~
63) % , Horp Ph e (o (A BH 4 58 2% 346 41 (34.7% ) %
A I 95 95 IR 25 =56 2 WKk 58 & 5% fifk (CR2) 149 14l
(149%) (K1), rfi BELHAZ G, 4
1998 i1 997 AR AT rh ML ARAEA , AR AT
] AL HE 5 13 (9~66)d, B4 5 100 d F A F N
99.9% (997/998) 5 H 437 IfiL /N B Al AR 6] 24 15 (4 ~
418)d, BAH )5 100 d A AR 4 95.3% (951/998) . %
HiJ5 100 d T ~ IV £k GVHD % 4= %4 26.6%
(95%C123.8% ~29.4%). H{ibiiijj44(0.4 ~135)4
A 34418 GVHD R A4 %K 49.1% (95% CI
457% ~52.4% ), CIR } 17.3% (95% CI 15.0% ~
19.7% ) ,NRM 4 13.8% (95% CI 11.6% ~ 16.0% ) ;
3 4 LFS., OS & 43 3 4 69.1% (95% CI 66.1% ~
72.1%).73.0% (95%CI 70.2% ~75.8%) .

2. AN[A] Pre-MRD 7K F- X B-ALL 35 1l )5 f 52
i - 998 {4] i 3 43 A Pre-MRD [ 2H (716 5] ) F11 BH
PELL (282 4] ) , 45 5 1 7 BH M 4 & B 5 1 CIR
i T4 [31.6% (95% CI 25.8% ~37.5% )
XF 143% (95% CI 11.4% ~172% ) , P<0.001] .
Pre-MRD %5 54 Jy BA 41 (716 6] ) . <0.01% 41
(46 1) .0.01% ~ <0.1%41(11741) .0.1% ~ <1%4H
(87 61) =1 %4 (3261) ; SHLHRE T, <0.01 %4
haplo-HSCT &7 (40 ) B4 )5 3 4F CIR Ik F MSDT
B (6 1) [10.0% (95% CI 0.4% ~19.6% ) %I
323%(95% CI0% ~69.9% ),P=0.017],0.01% ~
<0.1% 41 haplo-HSCT £ & (81 f4] ) £ ## J5 3 4F
CIR Wk T* MSDT f& 55 (36 1 ) [20.4% (95% CI
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10.4% ~30.4% )%F47.0% (95% CI129.2% ~ 64.8% ),
P=0.004]; HoAth =2H ", haplo-HSCT A1 MSDT 4
A S 34F CIR 2 R L4112 & X . #/5, haplo-
HSCT A Al fE 5 Il < 0.1% (1) Pre-MRD 7K - %} # 4#
TR AN RS20

3. haplo-HSCTAIMSDTX* Pre-MRD [H4: B-ALL
SBT0US W52 0 < 998 141 8 35 4 53 OA Pre-MRD [
% 2% haplo-HSCT (B1 41) 1 MSDT #H (B2 41) LA [
Pre-MRD BH 4% %% haplo-HSCT (B3 4 ) F1 MSDT #H
(B44) , 45 W7 B 411 B2 41 /& Bt ) 3 4F
CIR ZR TG it 3 L [14.5% (95% CI 11.3% ~
17.9% ) X} 12.9% (95% CI 71% ~18.7% ) , P=
0.944 ] ,B3 HHH ) 34F CIR W &K T B44H[27.2%
(95% CI 21.0% ~334% ) Xt 47.0% (95% CI
33.8% ~60.2% ) ,P=0.002] , % W %5 T B1H
B24(P<0.01), 7£Pre-MRD <0.01% £110.01% ~
<0.1% 4 , haplo-HSCT /& ¥ %48 )5 3 4F CIR L T
MSDT H & [Pre-MRD < 0.01% 4 : 10.0% (95% CI
0.4% ~19.6% ) *%f 32.3% (95% CI 0% ~69.9% ) ,
P=0.017; Pre- MRD 0.01% ~ <0.1% 41 : 20.4%
(95% CI 10.4% ~304% ) Xf 47.0% (95% CI
292% ~64.8%),P=0.004],

4. haplo- HSCT #1 MSDT X Pre-MRD < 0.1%
B-ALL S35 15 1 52 < AR AL A A =06 163 %)
Pre-MRD < 0.1% f£ 55 734 haplo-HSCT 41 (121 4] )
FIMSDT 4H (42 5] ) , haplo-HSCT ZHAE#3% T MSDT
H (P=0.002) . $% G-CSF 3l & i 40 JH i 2R 9
(G-PB), & LMK T MSDT 41 (P = 0.004) ; IL 51,
haplo-HSCT 41 #4148 J5 #2352 MRD 45 3 T-Hl [ J 35 1L
BUE T MSDT 4 (P=0.011) , 3¢ L% 1,

haplo- HSCT 41 1) Ifil /> #i A A 2% 1 3 K T
MSDT 4 [98% (119/121) Xf 100% (42/42) , P<
0.001 ] ; haplo-HSCT A #4# Ji5 3 4F CIR Ik - MSDT
H[16.0% (95% CI 9.4% ~22.7% ) %} 40.5% (95%
CI252% ~55.8% ),P<0.001],LFS 0S¥ i 3
& T MSDT 41[78.2% (95% CI 70.6% ~ 85.8% ) X}
47.6% (95% CI 32.2% ~63.0% ) , P<0.001;80.5%
(95% CI 731% ~87.9% ) % 54.6% (95% CI
392% ~70.0%),P<0.001](F2. K1), HBHRZES
Br ik 7, 52 CIR #9728 & A7 B A AT CRAR S (P =
0.063) . M (P<0.001) F1 % & & P GVHD
(P=0.008) ; % M NRM [ 4% & A & & M) (P=
0.083) F1 &4 I ~ IV B 21 GVHD (P =0.044) ;5%
i) LES f78 A B M AT CRIRZS (P =0.055) FEHE b

K (P<0.001) F1 k& 12 P GVHD (P =0.002) ; 51
OS W Z A FAET CRARZA (P = 0.020) FIFSAEFI
(P<0.001), ZHZEsT R, BAEEAEBIEE
CIR (HR=0.248, P<0.001) .LFS (HR=0.275, P<
0.001) F1OS (HR =0.286, P < 0.001) i 1t 57§ iy
R (K3 K1), MHBIECXT 4T 7R | haplo-HSCT 4
B MSDT #41 H A X #Y CIR [13.8% (95% CI
6.0% ~21.6% )%t 45.0% (95% CI 28.6% ~61.4% ),
P<0.001] .5 & A9 LFS[80.9% (95% CI 72.3% ~
89.4% ) Xt 47.6% (95% CI 32.2% ~63.0% ) , P<
0.001] F1 OS [84.2% (95% CI 76.2% ~92.2% ) X
54.6%(95%CI392% ~70.0%),P<0.001 ], ZHZ&
3 AT B B A A 2 B 4B S CIR (HR=0.263, P<
0.001) . LFS (HR=0.299, P<0.001) #ll OS (HR =
0.263,P<0.001) B 7 2R (£ 4)
15 I

AMFFE L5 RAESE , haplo-HSCT V3 YT Pre-MRD [H
PR B-ALL 5 3% % MSDT HA A fEL Y, 5 R
fl2E 2 IR AT FE 4 R — B, T Y
&, TR & P haplo-HSCT # MSDT FAE AR 344 Y
FR F Pre-MRD < 0.1% ) B-ALL £ ; 7 Pre-MRD
FAME R =0.1% 4 B2 %5 haplo-HSCT Ik R 4%
MSDT HA AR AR5 AR 7o
OGS TR NS, B T RS AR AT 1 10099 B2 £ 1)
B-ALL W4 A#f , haplo-HSCT A fig 7% 1% MSDT
BA AL

AR, Bk B £ ) IFST k7R haplo-HSCTiRYT
A I B MSDT BAT B ik i B A8 W Bt 141 1M A
(GVL)AERS? 20 8K, IF R B A i i # os
haplo-HSCT 43 1) GVLAE I AT 64k A AEAEAR 3
XA e T H1 2 A K : Whaplo-HSCT Ji5 NRM i
ERTMSDTY . @ZEWFFE Hi T8 1 2 1 I Vs
B BRAHE, (055 AML ALL FI/5- 8635 4= 54 452
BAEAFET; Luo 8 &k BUXT T425Z allo-HSCT M
I 3395 55 2 17 7, haplo-HSCT J5 5 4F CIR B K T
MSDT (14.2% %} 34% , P=0.008) , {HFi 41 5 4F LFS
MOSHIF TG it 225 BRI, dndfa] POE il
I FE A A B 16 BB M A A7 3R 25 T haplo-
HSCT B 3 GVL /E H /9 W 20 A w1845 0 b
B, AW RIRATICET AR T B R AE A
Yy2E b5 5 1Y Pre-MRD AN AT T 6 3K 25 T B4
RIHEE W5 GVLAE M ALL 523, i H& a] Ji T
i AML H 3%,
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R1 57 allo-HSCT 11 998 il 2 M B bk A1 1 1M (B-ALL) & 163 RS AR/ MR B 955 (MRD) < 0.1 % S5 & 1l R %5k}

FEAE AT MRD < 0.1%

I PRAFAE SaAA (998 141))

haplo-HSCT(121 f4i]) MSDT (42 ) Geil i P
R, MGER) ] 26(2~63) 26(4~58) 37(8~60) -3.331 0.002
P 51(%) ] 0.080 0.778
5 558(55.9) 69(57.0) 25(59.5)
I 440(44.1) 52(43.0) 17(40.5)
Ph Y R[] (%) ] 1.218 0.270
FH 346(34.7) 58(47.9) 16(38.1)
B 652(65.3) 63(52.1) 26(61.9)
B RGRRE6(%) ] 1.661 0.286
CR1 849(85.1) 103(85.1) 39(92.9)
=CR2 149(14.9) 18(14.9) 3(7.1)
BAEARE A, MGER) | 6.5(2.5~192.0) 6.0(3.0 ~69.5) 6.0(3.0~24.5) -0.794 0.492
B2 EERIHA P %) ] 7.735 0.052
R 195(19.5) 25(20.7) 15(35.7)
Lt 144(14.4) 15(12.4) 9(21.4)
Litiinie 290(29.1) 37(30.6) 7(16.7)
FAL 369(36.9) 44(36.4) 11(26.2)
HLA NS ARE[H1(%) ] 169.745 <0.001
07 217(21.7) 2(1.7) 42(100)
1AM, 27(2.7) 0 0
245, 140(14.0) 18(14.9) 0
3 614(61.5) 101(83.5) 0
b2 i T [ %) ] 3.638 0.303
HE 554(55.5) 68(56.2) 24(57.1)
FERE 202(20.2) 31(25.6) 6(14.3)
WEARE 195(19.5) 17(14.0) 10(23.8)
FEARBG+HREANE 47(4.7) 5(4.1) 2(4.8)
P2 ERRIHI(%) ] 75.314 <0.001
SES2 Iy 447(44.8) 57(47.1) 0
[) AL [ A 426(42.7) 38(31.4) 42(100)
FA AL 107(10.7) 24(19.8) 0
HA 18(1.8) 2(1.7) 0
BHHI(%) ] 11.143 0.004
G-PB+G-BM 975(97.7) 121(100) 38(90.5)
G-PB 23(2.3) 0 4(9.5)
BHYA A <10k, MGERD ] 8.17(2.53 ~20.12) 7.91(5.58 ~15.67) 7.73(5.34 ~ 11.86) -1.368 0.138
A CD34 B[ x10%kg, MGER) ] 2.43(0.38 ~ 12.66) 2.25(0.84 ~8.07) 2.45(0.90 ~ 6.39) -0.918 0.404
B2 MRD IS ST (%) ] 163(16.3) 32(26.4) 21(50.0) 6.463 0.011
{5 G BEAM I 36(3.6) 4(3.3) 3(7.1)
TE 57(5.7) 13(10.7) 7(16.7)
DLI 34(3.4) 5(4.1) 5(11.9)
A 259 36(3.6) 10(8.3) 6(14.3)

1T :allo-HSCT : S HE A 15 Il T- 40 M A s haplo-HSCT : SR B i -0 A SAE s MSDT : [F i A AR & 35 1L T AN FS At s CR1LCR2 3145 1
2 RGEAR GRS 3 G-PB K Al ARV HIR T (G-CSF) 3l Bt /Ml il R A4 3 G-BM = G-CSF 2l B3 1) B BER A4 ; DLIL: 4125 i L 4 i 2

%2 haplo-HSCT HIMSDT JA P AR HT U/ INGR 8955 (MRD) < 0.1% 21 B itk [V AR T 1955 ( B-ALL ) H 3 A T

I RAFAE Bk (163 1) haplo-HSCT (121 14]) MSDT (42 1) PE*
+100 d HFHR AR A R 100% 100% 100% 1.000
+100 d i/ MAEA R 95.7%(95%CI 92.5%~98.9% ) 94.2% (95% CI 90.0%~98.4%) 100% <0.001
+100d I ~IVEZMGVHD X% 24.7%(95%CI 17.9%~31.3%) 26.5%(95%CI 18.5%~34.5%) 19.5%(95%CI7.1%~31.9% ) 0.272
34 ZPUE M GVHD A4 % 51.1%(95% CI 42.5%~59.7%) 49.0%(95% CI39.2%~58.8% ) 58.7%(95%CI41.3%~76.1%)  0.491
SFEBRME R 22.4%(95%CI15.9%~28.9%) 16.0%(95%CI9.4%~22.7%)  40.5%(95%CI 25.2%~55.8%) <0.001
SRR KRBT R 7.4%(95% CI3.3%~11.4%) 58%(95%CI1.6%~100%)  11.9%(95%CI2.0%~21.8%)  0.188
SFETIREER 70.2%(95%CI 63.0%~77.4%) 78.2%(95% CI 70.6%~85.8%) 47.6% (95%CI32.2%~63.0%) <0.001
AR 73.7%(95%CI 67.7%~80.7%) 80.5% (95%CI 73.1%~87.9%) 54.6% (95%CI39.2%~70.0%) <0.001

T :haplo-HSCT : S LS i T A AR AR s MSDT : [l Mt AR & i i T-4HMUBAF ; GVHD BRI AG F0. *MSDT 1Y) haplo-HSCT 41 L4
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A 100 100 T
80 F P<0.001 80 F P:0.188
~ <
¢ MSDT (424 ~ —+—  haplo-HSCT (121
~ 60 ﬂ— 60 F
3 AL * ] w4+ MSDT (42f5))
o .‘:o- ¢ § +h
ot w40 b
Bk '.' haplo-HSCT (12141 =
20 | j 20 b
y Pt DL T L UIL DL UL LT SO L LTI I
0 1 1 1 1 ] O v, 1 1 1 1 ]
25 50 75 100 125 25 50 75 100 125
B amE (A BAEfEIE CHD
C
100
haplo-HSCT (12141
haplo-HSCT (1211 : aplo a2
) X 80 %,
g | 2
~ 4 NS 1}
e OO0 e 60 % MSDT (4245
o M MSDT (424> 5 e
: *, el Serteetns
:]\E 40 ‘"'*.4.4...4.4...9...'* ......... + R 40 debresheashbensnananne +
R e
20 + P < 0.001 20 P < 0.001
0 1 1 1 1 1 0 1 1 1 1 1
25 50 75 100 125 25 50 75 100 125
BHEJER R (D AR CHD
haplo-HSCT : Juf5 A3 1,20 AS A s MSCT : [l il SR /536 1 T 4N RE At ; A - BRUR & B AR E 6T C. O D AR
B 1 BRI AT RUNR B < 0.1% 20k B bk T4 P il 283 56k 11 4 RS A Tl F %) S i
F3 BHEATH/NE R (MRD) < 0.1 % 200 B 20 Mgk B4 40 s (B-ALL) J3 TS 5200 K22 4007
EE EE
W % AR + EASEa +
HR (95% CI) PlE HR (95% CI) PlH
gk
BAERTERRES (=CR2,CR1) 2.083(0.961 ~4.512) 0.063 3.031(1.351 ~ 6.800) 0.007
A (haplo-HSCT,MSDT) 0.314(0.170 ~ 0.581) <0.001 0.248(0.131 ~0.472) <0.001
2% GVHD (&4, Rk 0.402(0.205 ~ 0.788) 0.008 0.345(0.174 ~ 0.682) 0.002
5 EFET
PRI, %) 0.261(0.057 ~1.192) 0.083
I ~ VEEZ2MGVHED (R4, R EA) 3.209(1.034 ~9.953) 0.044 3.209(1.034 ~9.953) 0.044
TeAAT
AR RA (=CR2,CR1) 1.960(0.984 ~ 3.903) 0.055 2.741(1.339 ~5.611) 0.006
At (haplo-HSCT,MSDT) 0.342(0.199 ~ 0.586) <0.001 0.275(0.157 ~ 0.483) <0.001
B GVHD (LA, Rk ) 0.391(0.215~0.712) 0.002 0.342(0.187 ~ 0.627) 0.001
JeNcyea
BAEATERARA (=CR2,CR1) 2.301(1.143 ~4.631) 0.020 2.961(1.448 ~ 6.053) 0.003
At (haplo-HSCT,MSDT) 0.325(0.183 ~0.575) <0.001 0.286(0.159 ~0.513) <0.001

T CRI.CR2 7N 1.2 R 58 A G fift s haplo-HSCT : BAA5 U5 1L 40 U RS s MSDT : [ Jitd 4 A & & 1T 40 M #848 ; GVHD : A Y15

Es]

5 RTAEZE S OR R A A, AT TFE A 58
E T Pre-MRD < 0.1% [/ B-ALL H % 2417 Ll 4k

25 T haplo-HSCT ¥ 58 GVL VE JH By F 2H A B ; 16 1%
WA B H b, R MSDT R E G 2 & T
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4 FHFTMRD <0.1%01 B-ALL (R FU 5200 19 50K R 5 2 R R 0F (MSDT 55 haplo-HSCT it H 1:2)

y AR T ZHE 5T

il HR(95% CI) Pl HR(95% CI) PlH
¥

At (haplo-HSCT,MSDT) 0.271(0.135 ~ 0.546) <0.001 0.263(0.130 ~ 0.530) <0.001

18 GVHD (R4, R k) 0.494(0.243 ~ 1.005) 0.052 0.468(0.230 ~ 0.953) 0.036
EIa=y -2 A

HERI (B, %) 0.150(0.019 ~ 1.181) 0.072 0.150(0.019 ~ 1.181) 0.072

At (haplo-HSCT,MSDT) 0.308(0.168 ~ 0.566) <0.001 0.299(0.163 ~ 0.549) <0.001

18 GVHD (kA , Rk 0.473(0.252 ~ 0.886) 0.019 0.451(0.241 ~0.847) 0.013
RAELF

At (haplo-HSCT,MSDT) 0.263(0.135~0.512) <0.001 0.263(0.135~0.512) <0.001

TE : MRD: /N 0 s B-ALL - L B bk EL 20 11 L5 5 CR - SE 422 5 haplo-HSCT : A% U 45 3t 1 40 I RS A s MSDIT - [+ Jfl 4 A7 5 i

1L T4 FAL ; GVHD : B A I £

i1 e A5 4 25 =5 T haplo-HSCT 4H , /5 haplo-HSCT
A MSDT 4 £85I AE A7 47 ; haplo-
HSCT % MSDT 5 58 () GVL 200 1] 15 25 T84
RUAHA T AN 5 R M AR A& T 41 HAT 58 5 A4 [
WEPE  IXTEIG IR 2 Bh haplo-HSCT #4485 19 2k
GVHD %4 R W57 T MSDT? . BATHLE R R
haplo-HSCT i) GVL /E -4k TR 3 F HLA A1 75 [7]
M3, X F Pre-MRD FIPE B 3E, it # BAy
JEAE ) GVLAEF 5 11 Pre-MRD PA 1k B2 #4222 Wi 25
At G 10% 2247 1) CIR 7] B 5 MRD 6 U 5 32 Fir
A BB PESE R K. X T Pre-MRD=0.1% I
B-ALL A BT 75 , haplo-HSCT A1 MSDT Wi Fl #% i
F R fi e MBS L HIT F L9 67 A X 505 AN R
SN IZ A NBE o BB R R R R
J&— 77 I n] B85 MRD A6 J7 2 5 8000 M5 PH HE 245
T K 5 —J5 1H AT RE 5 I ) AR P 2R R
A &, Bl haplo-HSCT % MSDT 15 Xf F & 43
Pre-MRD=0.1% 1] B-ALL £ {4 N 114 11 11955 200 Ffd
HA GVLAEM . BEAh, BAE S 11095 41 M e 5 40
R V0 ARAIA A, BT 11 L9 240 L 0 B 5 44t
(ALFE T 20 M A 3 SR 8 A0 240 M) 22 18] A 8 55 X L
Guo 55" e W 5T K B, S i 4 M FIRS ARG 1 I
7 1 250 6T L AT fE S H R ¥ GVL /R % V1A
K IXWARI R T A 208 T RS A RiRE E I
T4 70 BN ) £ 3 (Pre-MRD < 1% ) , haplo-HSCT
AfigE s MSDT B3t 1) GVLAEH . 44K, B
AIBIL 7 T RABEAY

AT Ry MR 5T FEAE AT SR PR - 5 5
AT 3 BT AR B 2 72 B-ALL AHE, KL, A
B T-ALL ABEHEATAISY , LUBA 8 RS AR 1 1055 17
faf J& 75 52 ) haplo-HSCT 2 MSDT f GVL /E H 5 H:

WK ABIEGE Ry Bt A3 BT, BT R R L 22l
WF 5T LARR T B A4~ 40 9 ALL H & A RET 335 T
haplo-HSCT 5 A GVL & . s FRk, A T4
WFFE P A B MFC 75 125 86 72 Pre-MRD £ B 12 1
P, 15 2R Q-PCR 7 72 46 I MRD F14) U e S
PEOETF MFC 72| IR it , X6 T A 4 il & 3 1R (491
W BCR/ABL) 1 £ 2 1 i £ 11 Q-PCR J7 ¥ 46
Pre-MRD 7 haplo-HSCT I MSDT %f ALL £ # fiilj5
SR A

ARBFFELE R B, X T Pre-MRD < 1% 1 B-ALL
3, haplo-HSCT #%X7E A= /7 J7 1 )L T MSDT, 7
A LU R AE 0, AT 1E 5 haplo-HSCT £ 2iR YT
Pre-MRD < 1% ) B-ALL 8.3 .
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