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(hematopoietic cell transplantation-specific comorbidity index, HCT-CI), # i & o f %L ifn -4 g
18 (haploidentical hematopoietic stem cell transplantation, haplo-HSCT) £ {97 G 6 - S5 5
¥8%0 (disease risk comorbidity index, DRCD) ., CH L —/NNZRRAF (n=593) Wi T LW AEAF
(disease-free survival, DFS) FITIMIA K, SRJE XX SR R HEATIRME, Mm@, DRCI, F i 56G4E
FAF (n=296) KiSGFRI> RFIMA RN 2 FZ M€ T DFS IKH -SSR 2 AT DRI
PLKHCT-CL, FATAW = GDRIRAE2 7y, A fDRIAN T, @ EHCT-CIEIRE 1 75, AT s
“rhaplo-HSCTJDRCI (Hhaplo-DRCD. 7EIRIUERAFIH, KfE. Hfa. mfadlBEBaE3Fn
ZRIDFS #7352 65.2% (95% CI, 58.2%~72.2%) 55.8% (95% CI, 44.9%~66.7%) F132.0% (95% CI,
5.8%~58.2%) (P =0.005), Haplo-DRCI i& AJ LATRINAS [R5 4, o SobE i i 2 B A 5 1
DFS. gb4h, ML LRSI (n=526), %= W haplo-DRCIFRF FIFE SE =R K% B
MIHEE K AET % (non-relapse mortality, NRM). #ZE[{IDFS 2 fl ZE 1) ik /7% (overall survi-
val, 0S) G, XEELEHLRM, haplo-DRCIFAS); AT LLAT RN 42252 haplo-HS CT (1) B 3 AT fa K 43
s L HB TR R L 5 5% B e 3R 25 T haplo-HSCT.
© 2021 THE AUTHORS. Published by Elsevier LTD on behalf of Chinese Academy of Engineering and Higher
Education Press Limited Company This is an open access article under the CC BY-NC-ND license
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URDD [1], HAEFALE M- T2 (haploidentical he-
matopoietic stem cell transplantation, haplo-HSCT) %

SRR I T4 A2 M (allogeneic hematopoietic
stem cell transplantation, allo-HSCT) 72 MLy i i £ &
EZERRIT AR, BT = 2ME % (identical
sibling donors, ISD) Fl3E M Zk{it# (unrelated donor,
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A R g B B AR kR —[2,3]. BT IHEE AT
i I A Ah 25 BRT 40 M [4,5] LA KR A8 S v 7 B A I i
(post-transplantation cyclophosphamide, PTCY) &5 Fii4h
BT R ik T NEE MR (human leukocyte
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antigen, HLA) ANAWIBERE[6,7]. b5 RS2 ML i 50
B GRS 2 BR T4 e i haplo-HSCTAA &, @it H1iK
JRERE H (antithymocyte globulin, ATG) FURL4H L%
JUL R 7 (granulocyte colony-stimulating factor, G-CSF)
BN T R 2 (R “Jb 7R, “db T R” &
22 iR T B B haplo-HSCT 5 % [8-12], [ 78
FAAR 2 B 5 e D [13-15]. BRI, %057 g
72 T [& 4 4hhaplo-HSCT H1[16]

HE, SRAIIRIE T B R Wi B SR 22—
[17], Pt an ) 5300 R0 53 K e 16 A8 3 AR 0 N B2
ATV, R S A 5 & haplo-HSCT /G &
KR 2 2 v T bR fE R [18,19]. Armand % [20,21]
N TR GRS FEERR Sy (disease risk index, DRI, il 7%
HEL I 995 S8 B Lo IR S 0 S AT fa e 7 = . LI
it 7t C 2 KR I DRI AT AT 32 A A &+ AR M2 A0 it 7
I % 2 B I PR 75 [22-25]. McCurdy 25[26] K &
T DRIA] LA b T 252 PTCY J7 SEhaplo-HSCT &34
IR TS . {H2, DRIFE#ESZ “Jb5{J7 %7 Khaplo
HSCT &3 (A Uk i A 43 2560 00E.  tE4h, DRIBR
PIRFFAESL, WA % S B BT L Eom g i, 18
S IIERT PN ) 2 A AR5 0 2/ 3 e () R

B S AU EERHBEAERBEER. )
ZHEFCARIE T & T4 MR 1 3L 9 Fi 2 (hematopoietic
cell transplantation-specific comorbidity index, HCT-CI)
AT DATRI A2 A8 2 1 AR AR RS A DG AE T [27-32]. 3R
ATHAE B HCT-CUAT A% 52 “ k5075 % 7 haplo-HSCT
R MG IR TR [33]. (HJ2E, HCT-CLEA H R R KB
FORFAE, IR . A RTINS B 4% .

Rk, @52 —N Ay A4 vP Al R B A AR oL (D
() P = 18 R B S B A AH DR RFE D I TS A &
4, X% haplo-HSCT Y a8 BAA IR R In R = X
Bejanyan %5 [34] fE#52 A& . dEIMZAME ML (periphe-
ral blood, PB) #'H#i# (bone marrow, BM) F£ 8 ok Jif
i AL AR B, 5% — S 7 DRIAMHCT-CIHY
CEA PPN AR R [ RIS fE 15 B - 2L BB 4R 40 (disease risk
comorbidity index, DRCD) TN ZL /7. DRCIF - H4 i
FO RO A, HESEFR (overall survival, OS)
7E DR CIRAR & 4 A 5 16 2H 8 vh 23030 i 74% H134%,
FE7RDRCIA] LA 3 M+ A MR A (0 s - (H 2, X
AT I H 48 Nhaplo-HSCTHI & # . Bk,  H ATHk
= & & 4% % haplo-HSCT £ # I DRCI.

BRl, FEXIEE T, AR T — 52 “dbntdy
%7 haplo-HSCT [FJ KB, Bk DRUX # A8 il 5 () T
THER . A, FRATEKRT 7 — & A haplo-HSCT
FIDRCI (Elhaplo-DRCD).

2. MR T E

2.1. B

A FE A N889420154FE1 H 2016412 A fE L 5L
K2 L3 WIF 72 BT 4% 3% haplo-HS C'T 14 IL 5 3% 1 Jirk g
F. EJEHIBEYT H W2 20184E12 H31 H. AR T &
B CFRREHRE T, IEAHFRBIER R NRERAE
b AR (R i

2.2 B AT %

FEW AT R OFERTHEIRE . A%, Bt
Jit. = B E] VT LA M ATG [8-10,18,19,35]. 2544 Hi 52
2T GG (total body irradiation, TBI) K7 %,
X MEIR /R S AL B, AR SRR R EY)
P45 9% (graft-versus-host disease, GVHD) 5™ 5 J& 4,
A PAFERS AR 5 45~60 d$3 32 TRl P £ 28 bk 2 4 i 1= i (A
Appendix A IR TTED

2.3 ik d¥
P BIEFE TR WA FE T71%:[36,37] -

2.4. 7 SCRIVEA

DRI PEAL 5 T Armand Z5 [ 21142 i An . X T
Y12 S R A M (acute myeloid leukemia, AML),
t(8;21)+ inv(16)Et(15;17)E A £ & A 4% I H NS G
BA, B (Z4MRE) HRhE Gz, hiax
R A0FE TR R R B A e B i o 0 T i Rl A e
ZiAE (myelodysplastic syndrome, MDS) 3%, &G
BRAFET SR OK R E B R (Z400575), &
SEAZ A ELHE I A% AL Bl A G (0 AR S 5 . X TMDS#
TEAML) 835, 4 8 4% 27 XS 4K i MD'S 1 5 i 31
i 3F B ALHE S TR T R I ECE B T B R R
&, BEIELFEZRFRE (stable disease) FIARIESZIGITIHI
Bk WIEDRI, BFSNMLGE. Tfa. Sk fa
ZH. HCT-CIKHE Sorror 25 [27] 42 H AR HEREAT1F 2 .

HORE SN JE B B8R a8 MK T-5%, 4h)E I



PRI 2m e, HR 3 A 95 A% B B A T T L A
FEHE R OCH I (EORFZAFE . dEE R IET: (non-relapse
mortality, NRM) & X5 H0 & k& /3 @ o R HIBET .
T4 AF (disease-free survival, DFES) & X NFFEE4E iR
HALFRPIRE . OSIII E & o MBI TT 45 B S8 T2/ B
Vi LRI TE]

2.5. it ot

AW I 2 B S K SR DS, IR T4 S A
#50S. HRMNRM. KREKBICT- M EEBE KRG
—RBE VT H . 88944 B BEAL 43 A Y1 2k B F1) A1 56 HiE A
H1, 435 BB 167% (n = 593) F133% (n = 296). &
A3 I 25 B\ F1) 7 37 haplo-DRCI, 3 i A1 B 51 P4t
haplo-DRCIfJ A %14 . DFS XL (hazard ratio, HR)
FEARYE AR R AN 2 R R Cox [l A4 rifi g - 34T 75 A
FF R HREE, 45 AL T R 3R 40 Bl — N A
5340, ¥%haplo-DRCIVES; R Gt AL YIZREAS A 46 H:
TMDFSHI e /1. f&Ja, WATIE — D OELPMoEE[33]
B BT G A B (n = 5260 R, BE— BRI
haplo-DRCI V73 5 Gi i A Rk

A FCiE T Kaplan-Meier /7 17 A7 0 b1 . JEIE
S5 KUK T R FINRM I R E R AE R [38]. PERH
XUMKE S . K FH SPSS Statistics 20 (IBM, USA) LK R %%k
4 (BRA 2.6.1; http://www.r-project.org) #4754 5t
.

3.4R

3.1, B

FKIVER T BB RRAE. 430 B 10 A 47 B U i
] 865 d (I [l J918~1498 d), Il Z& B\ %1 1 56 iiE BA
H143 518865 d (Ji I N18~1498 d) F1875 d (Sl A
24~1456 ). BAETIFEAE 5 34 1) R AR K Z (cumulative
incidence of relapse, CIR) FINRM #7354 15.6% [95%

K1 IZRBAFIFIISUEBA S 2 7] () 28 35 RS AE

3

B 5 [X 8 (confidence interval, CI), 13.1%~18.1%]H!
20.5% (95% CI, 17.8%~23.2%). #4853 IDFSAIOS
5 5 H64.0% (95% CI, 60.7%~67.3%) F166.8% (95%
Cl, 63.6%~70.0%). VIl ZREAZ1FIEUE A F1) F 11 R 75 AH
L (L Appendix A RS,

3.2. TEHAE TR A 52 TR B0 UE DRI

fREFHfEDRUEFH GRS AHAL . K /G DRIE
FFCIR. DFSHIOS ¥R EM T fEDRIEE . K&
DRI & 1 T A I PR & S 48 T W s fE DRI (AL
Appendix AR S2) . HL, fEZJEHoHr, AT
PR SfE AP fEDRLEF 4T T 5 9.

3.3. fEHAE T 52 HH 1) HCT-CI

W R R fE HCT-C LR E B 5 3 I DFSAHBL (P
=0.438), WEEAUWKBEHCT-CIEE (HfE vs [KfE:
P=0.009; " fE vs fKfGE: P=0.017) [ L Appendix A H1 ]
KES1(a)]. FEMEEHCT-CIEE I G 3HEMOS il
L (P=0.203), HEFAULAEHCT-CLEE (FfE vs
fKf&: P=0.003; H& vs {Kf&: P=0.033) [ W, Appendix
ATESI(b)]. Bk, fFEZERrd, AT fE
MR fEHCT-CLEH AT T 5.

3.4. haplo-DRCI #1573 2 4 1) i SLANEGIE

BATIE L 25 BB 57 Cox LU RS AR . 9l )
B AAE: BN EE TR (<162 vs =168 ). MEA.
FEHEI () Karnofsky DI REARAS TS (90~100 vs <90, #
AT DRI (K &/ & vs i fE vs W /). B AE R
HCT-CI (IKf& vs &/ mfa) . ZWi IR AR IR (=12
AMNHvs <12AHD 25 R R (LS vs HAt),
2 E R R (BT vs HoAth) L 523 i R PTHDE K
ANEEKRNAE vs HEBNAE) LUEKHLAANS (<2
AL vs 3L .

M B 5. DRIFITHCT-CIZE S E ot 5

Characteristics Training cohort (n=1593) Validation cohort (n =296) P value
Age at HSCT, n (proportion) 0.610
<16 years 129 (21.8) 60 (20.3)
= 16 years 464 (78.2) 236 (79.7)
Male sex, n (proportion) 360 (60.7) 189 (63.9) 0.363




(53
Characteristics Training cohort (n=1593) Validation cohort (n =296) P value
Time from diagnosis to HSCT, n (proportion) 0.364
<12 months 482 (81.3) 233 (78.7)
= 12 months 111 (18.7) 63(21.3)
KPS at HSCT, n (proportion) 0.571
90-100 536 (90.4) 271 (91.6)
<90 57 (9.6) 25(8.4)
Underlying disease, n (proportion) 0.085
Acute leukemia 497 (83.8) 240 (81.1)
Myelodysplastic syndrome 54 (9.1) 30 (10.1)
Myeloproliferative neoplasms 17 (2.9) 15(5.1)
Non-Hodgkin lymphoma 19 (3.2) 4(1.3)
Plasma cell disease 6(1.0) 7(2.4)
HCT-CI scores before HSCT, n (proportion) 0.897
0 (low risk) 425 (71.7) 210 (70.9)
1-2 (intermediate risk) 121 (20.4) 64 (21.6)
= 3 (high risk) 47 (7.9) 22 (7.5)
DRI before HSCT, n (proportion) 0.111
Low risk 41(6.9) 29 (9.8)
Intermediate risk 464 (78.2) 233 (78.7)
High risk 73 (12.3) 32(10.8)
Very high risk 15 (2.6) 2(0.7)
Donor-recipient relationship, 7 (proportion) 0.162
Father—child 285 (48.1) 132 (44.6)
Mother—child 30(5.1) 22 (7.4)
Sibling—sibling 156 (26.3) 65 (22.0)
Child—parent 110 (18.5) 70 (23.6)
Collateral related donor 12 (2.0) 7(22.4)
Donor-recipient sex matched, » (proportion) 0.385
Male-male 276 (46.5) 151 (51.0)
Male—female 183 (30.9) 76 (25.7)
Female—male 91 (15.3) 44 (14.9)
Female—female 43 (7.3) 25(8.4)
Number of HLA-A, HLA-B, HLA-DR mismatches, n (proportion) 0.496
0-2 107 (18.0) 59 (19.9)
3 486 (82.0) 237 (80.1)
Donor-recipient blood type matched, n (proportion)* 0.599
Matched 297 (50.1) 161 (54.4)
Major mismatched 122 (20.6) 60 (20.3)
Minor mismatched 143 (24.1) 61 (20.6)
Major—minor mismatched 31(5.2) 14 (4.7)
Conditioning regimen, n (proportion) 0.889
Chemotherapy based regimen 576 (97.1) 288 (97.3)
TBI based regimen 17(2.9) 8(2.7)

KPS: Karnofsky performance status.

* Minor ABO mismatched indicated that donor possessed isohemagglutinins against recipient red cells, including the following blood group combinations: O (donor)
into A, B, or AB (recipient), and A or B (donor) into AB (recipient). Major ABO mismatched indicated that recipient possessed isohemagglutinins against donor
red cells, including the following blood group combinations: A, B, or AB (donor) into O (recipient), and AB (donor) into A or B (recipient). Major—-minor mis-

matched indicated that both donor and recipient possessed isohemagglutinins to each other: A into B and vice versa.



DFSHZ% (JLAppendix A S3), X=AHEKHY
ANZHEDH . ZHEEBAHINDFSIUH AN RS T
MK, BN ADRIFHCT-CI (£2). Kk, &
145 M = FEDRIMKAE 24), 45 s s DRI LA A A A Fl s fi
HCT-CIZIRAE 10 (W Appendix AF IS4, REH]K
18] %E 7 haplo-DRCIF 7 &4, BMEGE (5%=0, n=
370). G (%=1, n=179) MEE (¥ =2, n
=44), HREIT-FIHR (RIHDESE XG50,
E G40 N1.76 (95% CI, 1.30~2.39), 1 & fG4H N4a.22
(95% C1, 2.80~6.36) (FJLMKSEHAE NS, SPE<
0.001, . Appendix A IS5,

FERUEBAZ o, I fE . A e A e R A S 34
ZFIDFS R 435 N65.2% (95% CI, 58.2%~72.2%)~ 55.8%
(95% CI, 44.9%~66.7%) F132.0% (95% CI, 5.8%~58.2%) (1
1 P{=0.005). & RIIT-FIHR (B HDFSE LIETT
KW FEH G 1.40 (95% CI, 0.94~2.09), 7EEfGH AN
2.75(95% CI, 1.41~5.37) (BLMREAME NS, S PE
=0.007, W.%S5).

Low risk vs intermediate risk: P = 0.110
0.8-Low risk vs high risk: P < 0.001
Intermediate risk vs high risk: P < 0.001

0.6

0.4k High risk

0.2r <

Cumulative incidence of relapse

. Low risk

OC; I 1 |

0 500 1000 1500
Days after transplantation

(@)

1.0F
08 Low risk
(]
e
[a] 06 : Intermediate risk
~46 . '-;- L o K]
2z *
% 0.4
Q - - . .
2 ......... :-.".....'. ngh risk
n- ad@essnnnn DMl oo s ole @0 4
0.2 ) ) N
Low risk vs intermediate risk: P < 0.001
Low risk vs high risk: P < 0.001
ol Intermediate risk vs high risk: P < 0.001
1 1 1 1 1 1 1 1

0 200 400 600 800 1000 1200 1400
Days after transplantation

(c)

3.5. B ABEHIGUE haplo-DRCI

AT ¥shaplo-DRCIAH T 70t b N BRI IR B4 . R
I RIE S BT, haplo-DRCISE K (FP<0.001).
NRM (#P<0.001). DFS (#P<0.001) F1OS (i
P<0.001) 8 ZEMKEEL ()~ (d)]. ELH M,
haplo-DRCIAMX B] EAFIM L (<162, &) P{E=0.010)
MEA[=16%, MKP{E<0.001, ES2 (a). (b) ]
DFS, & A LLTIMAML (A HIPE<0.001). 2tk 4
i % R PR <0.001). MDS/ B S84 E MR (2

R2  INGRIATI T DFS HR K 3K 2 R 3R 40

Outcome HR (95% CI) P value
Disease risk index before HSCT

Low and intermediate risk 1 (reference)

High risk 2.48 (1.75-3.53) <0.001

Very high risk 4.98 (2.82-8.81) <0.001
HCT-CI before HSCT

0 (low risk) 1 (reference)

= 1 (intermediate and high risk) 1.45 (1.08-1.94) 0.013

1.0
s Low risk vs intermediate risk: P = 0.002
z 0.8 Low risk vs high risk: P = 0.001
5 Intermediate risk vs high risk: P = 0.207
[0}
© 06
[0}
i
o
£
2048 . Highrisk
s EEEEERT RS Intermediate risk
> -t - - - - - -
£ - -——— !
S5 02 o .m Low risk
(@) R
D ad
j/’"
#
Y 1 1 L
0 500 1000 1500
Days after transplantation
(b)
1.0 ~
0.8 ) Low risk
L M,
8 Vereso, . Intermediate risk
-~ .
5 0.6 B
Q -
%
804 Fae “t..r, _ High risk
o e SO b
0.2
Low risk vs intermediate risk: P < 0.001
Low risk vs high risk: P < 0.001
or !ntermlediate Irisk vs, high rlisk: P|< 0.00|1 .

0 200 400 600 800 1000 1200 1400
Days after transplantation

(d)

B 1. ARIE 24 w7 BAFH (i haplo-DRCI 441, - ZHhaplo-HSCT & (I R4S )5 . (a) HK; (b) NRM; (¢) DFS; (d) OS.
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HIPE=0.021) VLA AREE & itk R/ R A e R
P{=0.001) & MIDFS[ES3 (a)~ (d) ]

3.6. FEMST g s BA A A 3G IE haplo-DRCI

FATTEAE —AHHL T3 5294 BAF Fh B8HIE T haplo-DRCI
(n=526) HIARE. XA 7 52 BAF i 3 05 1740 2 2%
mTIA RS W H, AR L DRI TR S BA
BIFPEH W. B R . HLARNE L2 5k R
TEBLA A e MBI A AFE B35 2 57 (5RS6). HZ,
FEXA ST 7 52 BA B 1, haplo-DRCI 434 (38 i [= £
58 RkRETE RHPE<0.001). NRMTF & CEHIP
{£=0.001). DFSF#Ik (R IPIEH<0.001) FIOSFEME (&
FIP{E<0.001) BEAMHK[E2 (a)~ (D ].

4,343

TEXT I, AT DRIFMHCT-CUA HLES & &7

1.0
Low risk vs intermediate risk: P = 0.309
Low risk vs high risk: P < 0.001

- Intermediate risk vs high risk: P = 0.001

o o
o o
T

Cumulative incidence of relapse
o
i
T

High risk
021 = i Intermediate risk
-'- g ———— =T~
R Low risk
0] I 1 1 1
0 500 1000 1500 2000
Days after transplantation
(a)
1.0
08| Low risk
E Intermediate risk
[a] - I
5 0.6
=
Tﬁ“ High risk
L igh ris|
-8 04 TR e e |--g-4 ..... late e s M1
o
02 ) . ) .
Low risk vs intermediate risk: P = 0.008
Low risk vs high risk: P < 0.001
ol Intermediate risk vs high risk: P < 0.001
1 | 1 1 1 1

0 500 1000 1500 2000 2500
Days after transplantation

(c)

Hhaplo-DRCI, 7] LA Rl haplo-HSCT B # R K
T RIAAE, HEX T2 A mp S . Fik, Ao
FE R T — NSy 280, AT AR PPl 52
haplo-HSCT i & (1)L i AP RFAIE o

JLEHCT-CIMDRIY) m] DA 1 # 8 J5 (1) 4 17
[26,33], {HAZAHCT-CI R XiE 7 L Bpn fidd, 1
DRI JGvE T i & B RRAE, DR G 5 0 s F DRIEK
HCT-CI¥ A Re 4 W E 5. B VDRIAMHCT-
CIRAH PN E 2 BB 3= 43 A vl UBRSZ TR DF'S 1Y
R, AV ENTHEVES, KPlhaplo-DRCIA] LLFH
RO X K fE . fE AT i e S 2 I DFS. [ ik,
haplo-DRCIA Bl 8 4= [f1 # PP 4% #2252 haplo-HSCT 54 [
[V

7 & fichaplo-DRCIZH, & K R FINRMZE 7 5l N
36.6%F133.4%, DFSZH Y N30.0%. iX L& &35 75 %
BB R (S fa Bk faDRD i 3 &0 4
1 (HCT-C1=1), RIIA AT 50 12t Fee 1) XU v

1.0
Low risk vs intermediate risk: P = 0.019
s Low risk vs high risk: P < 0.001
nZ: 0.8 I Intermediate risk vs high risk: P =0.021
k]
@
© 06
@
°
o
£
2 04r High risk
E PO
g o Intermediate risk
502 o pmemmm - ——
(@] hRa Low risk
(U 1 ! 1 !
0 500 1000 1500 2000

Days after transplantation

(b)

1.0 9
%
Ay Low risk
0.8 ’ ‘oo,
H L Intermediate risk
0] - - "
o
G 06
=
% "-....,' High risk
-g 04 L T
o
02
Low risk vs intermediate risk: P = 0.004
Low risk vs high risk: P < 0.001
0| Intermediate risk vs high risk: P < 0.001
1 1 | 1 1 1

0 500 1000 1500 2000 2500
Days after transplantation

()

B2, #2405 77 52 BA %1 tF B haplo-DRCIZ3 41, %&-#Hhaplo-HSCT G HIIRIRSS /& . (a) E & (b) NRM; (¢) DFS; (d) 0S.



1M HABATTXS 25 P dE P AR A I RE SE N E 55 . 2R Aelsth,
Bejanyan 55 [34] 38 1 [F]B B 4% =1 /& DRIAN S fE HCT-CI
M EFOSH 2. ARTEBE AL 3 )7 =] e A B T k42
AL BR B Vs (R, 2 ARTEMETUREE T REE R R
REERETHZEEHAIN B, HEX TG/
R A 1) B3 [39,40]. [RIL, Qi fa] 7 42 il FiAL # 55
PEMIERE TR S R K, XT3 & fihaplo-DRCI
BEME o HE

WK P I AN B 8 #2 A 5% 2 (BEuropean Group for
Blood and Marrow Transplantation, EBMT) $¥437&H T
Tithllallo-HSCT #ilJ5 1 W73 24t EBMT V) &2k
THZBHEMIEMERE R AP (chronic myeloid leuke-
mia, CML) S [41], AT T 2 b iy % b
M EE TG [42]. ZETEBMTIT4), Wang%%[43]
PR T HEMEBMTIES (Elhaplo-EBMT), Hidfus
FEAE AT ZIRAS . BRI S AR08 L 12 W B0 B A () B
). fE32 P A DL HLA A G4 A . B AR AR
A i HE R M TS B 3R [18,19,44], (H AR Y A4S A
FON R IS I PRI (B A il — S8BT 50 R B2 W
BIREAERT ] AR AERS . PR/ B2 DL KHLA
AREFHA LN haplo-HSCT B #4147 [18,45-48], 1M
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Nomenclatures

ALL acute lymphoblastic leukemia

Allo-HSCT allogeneic hematopoietic stem cell trans-
plantation

AML acute myeloid leukemia

ATG antithymocyte globulin

BM bone marrow

CI confidence interval

CIR cumulative incidence of relapse

CML chronic myeloid leukaemia

DFS Disease-free survival

DRCI disease risk comorbidity index

DRI disease risk index

EBMT European Group for Blood and Marrow
Transplantation

G-CSF granulocyte colony-stimulating factor

GVHD graft-versus-host disease

Haplo-HSCT  haploidentical related donor hematopoietic
stem cell transplantation

HCT-CI Hematopoietic Cell Transplantation-Spe-
cific Comorbidity Index

HLA human leukocyte antigen

HSCT hematopoietic stem cell transplantation

HR hazard ratio

ISD identical sibling donor

MDS myelodysplastic syndrome

NHL non-Hodgkin lymphoma

NRM non-relapse mortality

(ON} overall survival

PB peripheral blood

PTCY post-transplantation cyclophosphamide
TBI total body irradiation

URD unrelated donor

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2020.12.005.

References

[1] Huang X], Chang Y]. Unmanipulated HLA-mismatched/haploidentical blood
and marrow hematopoietic stem cell transplantation. Biol Blood Marrow
Transplant 2011;17(2):197-204.

[2] Lv M, Chang Y, Huang X. Everyone has a donor: contribution of the Chinese
experience to global practice of haploidentical hematopoietic stem cell
transplantation. Front Med 2019;13(1):45-56.

[3] Lv M, Huang X]. Allogeneic hematopoietic stem cell transplantation in China:
where we are and where to go. ] Hematol Oncol 2012;5(1):10.

[4] Ciceri F, Labopin M, Aversa F, Rowe JM, Bunjes D, Lewalle P, et al; Acute
Leukemia Working Party (ALWP) of European Blood and Marrow Transplant
(EBMT) Group. A survey of fully haploidentical hematopoietic stem cell
transplantation in adults with high-risk acute leukemia: a risk factor analysis
of outcomes for patients in remission at transplantation. Blood 2008;112
(9):3574-81.

[5] Federmann B, Bornhauser M, Meisner C, Kordelas L, Beelen DW, Stuhler G,
et al. Haploidentical allogeneic hematopoietic cell transplantation in adults
using CD3/CD19 depletion and reduced intensity conditioning: a phase II
study. Haematologica 2012;97(10):1523-31.

[6] Luznik L, O’'Donnell PV, Symons HJ, Chen AR, Leffell MS, Zahurak M, et
al. HLAhaploidentical bone marrow transplantation for hematologic
malignancies using nonmyeloablative conditioning and high-dose,
posttransplantation cyclophosphamide. Biol Blood Marrow Transplant
2008;14(6):641-50.

[7] Kasamon YL, Bolafios-Meade ], Prince GT, Tsai HL, McCurdy SR, Kanakry JA,
et al. Outcomes of nonmyeloablative HLA-haploidentical blood or marrow
transplantation with high-dose post-transplantation cyclophosphamide in
older adults. ] Clin Oncol 2015;33(28):3152-61.

[8] Wang Y, Liu QF, Xu LP, Liu KY, Zhang XH, Ma X, et al. Haploidentical vs
identical-sibling transplant for AML in remission: a multicenter, prospective
study. Blood 2015;125(25):3956-62.

[9] Wang Yu, Liu QF, Xu LP, Liu KY, Zhang XH, Ma X, et al. Haploidentical versus
matched-sibling transplant in adults with Philadelphia-negative high-risk
acute lymphoblastic leukemia: a biologically phase IIl randomized study. Clin
Cancer Res 2016;22(14):3467-76.

[10] Wang Y, Wang HX, Lai YR, Sun ZM, Wu DP, Jiang M, et al. Haploidentical
transplant for myelodysplastic syndrome: registry-based comparison with
identical sibling transplant. Leukemia 2016;30(10):2055-63.

[11] Xu LP, Wu DP, Han MZ, Huang H, Liu QF, Liu DH, et al. A review of
hematopoietic cell transplantation in China: data and trends during 2008-
2016. Bone Marrow Transplant 2017;52(11):1512-8.

[12] Xu L, Chen Hu, Chen J, Han M, Huang He, Lai Y, et al. The consensus on
indications, conditioning regimen, and donor selection of allogeneic
hematopoietic cell transplantation for hematological diseases in
Chinarecommendations from the Chinese Society of Hematology. ] Hematol
Oncol 2018;11(1):33.

[13] Lee KH, Lee JH, Lee JH, Kim DY, Seol M, Lee YS, et al. Reduced-intensity
conditioning therapy with busulfan, fludarabine, and antithymocyte globulin
for HLA-haploidentical hematopoietic cell transplantation in acute leukemia
and myelodysplastic syndrome. Blood 2011;118(9):2609-17.

[14] Velardi A. Haplo-BMT: which approach? Blood 2013;121(5):719-20.

[15] Di Bartolomeo P, Santarone S, De Angelis G, Picardi A, Cudillo L, Cerretti



R, et al. Haploidentical, unmanipulated, G-CSF-primed bone marrow
transplantation for patients with high-risk hematologic malignancies. Blood
2013;121 (5):849-57.

[16] Handgretinger R. Haploidentical transplantation: the search for the best
donor. Blood 2014;124(6):827-8.

[17] Wang Y, Chen H, Chen ], Han M, Hu ]JD, Hu ], et al. The consensus on the
monitoring, treatment, and prevention of leukemia relapse after allogeneic
hematopoietic stem cell transplantation in China. Cancer Lett 2018;438:63-
75.

[18] Wang Yu, Liu DH, Liu KY, Xu LP, Zhang XH, Han W, et al. Long-term follow-
up of haploidentical hematopoietic stem cell transplantation without in vitro
T cell depletion for the treatment of leukemia: nine years of experience at a
single center. Cancer 2013;119(5):978-85.

[19] Huang X], Liu DH, Liu KY, Xu LP, Chen H, Han W, et al. Treatment of acute
leukemia with unmanipulated HLA-mismatched/haploidentical blood
and bone marrow transplantation. Biol Blood Marrow Transplant 2009;15
(2):257-65.

[20] Armand P, Gibson CJ, Cutler C, Ho VT, Koreth ], Alyea EP, et al. A disease risk
index for patients undergoing allogeneic stem cell transplantation. Blood
2012;120(4):905-13.

[21] Armand P, Kim HT, Logan BR, Wang Z, Alyea EP, Kalaycio ME, et al.
Validation and refinement of the disease risk index for allogeneic stem cell
transplantation. Blood 2014;123(23):3664-71.

[22] Beauverd Y, Roosnek E, Tirefort Y, Nagy-Hulliger M, Bernimoulin M, Tsopra O,
et al. Validation of the disease risk index for outcome of patients undergoing
allogeneic hematopoietic stem cell transplantation after T cell depletion. Biol
Blood Marrow Transplant 2014;20(9):1322-8.

[23] Lim AB, Roberts AW, Mason K, Bajel A, Szer ], Ritchie DS. Validating the
allogeneic stem cell transplantation disease risk index: sample size, follow-
up, and local data are important. Transplantation 2015;99(1):128-32.

[24] T6rlén J, Remberger M, Le Blanc K, Ljungman P, Mattsson J. Impact of
pretransplantation indices in hematopoietic stem cell transplantation:
knowledge of center-specific outcome data is pivotal before making
indexbased decisions. Biol Blood Marrow Transplant 2017;23(4):677-83.

[25] Paviglianiti A, Ruggeri A, Volt F, Sanz G, Milpied N, Furst S, et al. Evaluation
of a disease risk index for adult patients undergoing umbilical cord blood
transplantation for haematological malignancies. Br ] Haematol 2017;179
(5):790-801.

[26] McCurdy SR, Kanakry JA, Showel MM, Tsai HL, Bolafios-Meade ], Rosner GL,
et al. Risk-stratified outcomes of nonmyeloablative HLA-haploidentical BMT
with high-dose posttransplantation cyclophosphamide. Blood 2015;125
(19):3024-31.

[27] Sorror ML, Maris MB, Storb R, Baron F, Sandmaier BM, Maloney DG, et al.
Hematopoietic cell transplantation (HCT)-specific comorbidity index: a new
tool for risk assessment before allogeneic HCT. Blood 2005;106(8): 2912-9.

[28] Smith AR, Majhail NS, MacMillan ML, DeFor TE, Jodele S, Lehmann LE,
et al. Hematopoietic cell transplantation comorbidity index predicts
transplantation outcomes in pediatric patients. Blood 2011;117(9):2728-34.

[29] Sorror ML, Sandmaier BM, Storer BE, Maris MB, Baron F, Maloney DG, et al.
Comorbidity and disease status based risk stratification of outcomes among
patients with acute myeloid leukemia or myelodysplasia receiving allogeneic
hematopoietic cell transplantation. J Clin Oncol 2007;25(27): 4246-54.

[30] Sorror ML, Giralt S, Sandmaier BM, De Lima M, Shahjahan M, Maloney
DG, et al. Hematopoietic cell transplantation specific comorbidity index
as an outcome predictor for patients with acute myeloid leukemia
in first remission: combined FHCRC and MDACC experiences. Blood
2007;110(13):4606-13.

[31] Pollack SM, Steinberg SM, Odom ], Dean RM, Fowler DH, Bishop MR.
Assessment of the hematopoietic cell transplantation comorbidity index in
non-Hodgkin lymphoma patients receiving reduced-intensity allogeneic
hematopoietic stem cell transplantation. Biol Blood Marrow Transplant

2009;15(2):223-30.

[32] Sperr WR, Wimazal F, Kundi M, Baumgartner C, Nosslinger T, Makrai A, et al.
Comorbidity as prognostic variable in MDS: comparative evaluation of the
HCT-CI and CCI in a core dataset of 419 patients of the Austrian MDS Study
Group. Ann Oncol 2010;21(1):114-9.

[33] Mo XD, Xu LP, Liu DH, Zhang XH, Chen H, Chen YH, et al. The hematopoietic
cell transplantation-specific comorbidity index (HCT-CI) is an outcome
predictor for partially matched related donor transplantation. Am ] Hematol
2013;88(6):497-502.

[34] Bejanyan N, Brunstein CG, Cao Q, Lazaryan A, Ustun C, Warlick ED, et al.
Predictive value of disease risk comorbidity index for overall survival after
allogeneic hematopoietic transplantation. Blood Adv 2019;3(3):230-6.

[35] Wang Y, Wu DP, Liu QF, Xu LP, Liu KY, Zhang XH, et al. Low-dose
posttransplant cyclophosphamide and anti-thymocyte globulin as an
effective strategy for GVHD prevention in haploidentical patients. ] Hematol
Oncol 2019;12(1):88.

[36] Wang Y, Chang Y], Xu LP, Liu KY, Liu DH, Zhang XH, et al. Who is the best
donor for a related HLA haplotype-mismatched transplant?. Blood 2014;124
(6):843-50.

[37] Mo XD, Zhang YY, Zhang XH, Xu LP, Wang Yu, Yan CH, et al. The role
of collateral related donors in haploidentical hematopoietic stem cell
transplantation. Sci Bull 2018;63(20):1376-82.

[38] Gooley TA, Leisenring W, Crowley J, Storer BE. Estimation of failure
probabilities in the presence of competing risks: new representations of old
estimators. Stat Med 1999;18(6):695-706.

[39] Abdul Wahid SF, Ismail NA, Mohd-Idris MR, Jamaluddin FW, Tumian N,
Sze- Wei EY, et al. Comparison of reduced-intensity and myeloablative
conditioning regimens for allogeneic hematopoietic stem cell transplantation
in patients with acute myeloid leukemia and acute lymphoblastic leukemia:
a meta-analysis. Stem Cells Dev 2014;23(21):2535-52.

[40] Rubio MT, Savani BN, Labopin M, Piemontese S, Polge E, Ciceri F, et al.
Impact of conditioning intensity in T-replete haplo-identical stem cell
transplantation for acute leukemia: a report from the acute leukemia working
party of the EBMT. ] Hematol Oncol 2016;9(1).

[41] Gratwohl A, Hermans ], Goldman JM, Arcese W, Carreras E, Devergie A, et
al; Chronic Leukemia Working Party of the European Group for Blood and
Marrow Transplantation. Risk assessment for patients with chronic myeloid
leukaemia before allogeneic blood or marrow transplantation. Lancet
1998;352 (9134):1087-92.

[42] Gratwohl A. The EBMT risk score. Bone Marrow Transplant 2012;47 (6):749-
56.

[43] Wang HT, Chang Y], Xu LP, Liu DH, Wang Y, Liu KY, et al. EBMT risk score can
predict the outcome of leukaemia after unmanipulated haploidentical blood
and marrow transplantation. Bone Marrow Transplant 2014;49 (7):927-33.

[44] Huang X], Liu DH, Liu KY, Xu LP, Chen H, Han W, et al. Haploidentical
hematopoietic stem cell transplantation without in vitro T-cell depletion
for the treatment of hematological malignancies. Bone Marrow Transplant
2006;38(4):291-7. Erratum in: Bone Marrow Transplant 2008;42(4): 295.

[45] Mo XD, Zhang XH, Xu LP, Wang Y, Yan CH, Chen H, et al. Haploidentical
hematopoietic stem cell transplantation for myelodysplastic syndrome. Biol
Blood Marrow Transplant 2017;23(12):2143-50.

[46] Mo XD, Xu LP, Zhang XH, Liu DH, Wang Y, Chen H, et al. Haploidentical
hematopoietic stem cell transplantation in adults with Philadelphia-negative
acute lymphoblastic leukemia: no difference in the high- and low-risk
groups. Int ] Cancer 2015;136(7):1697-707.

[47] Huo MR, Pei XY, Li D, Chang Y], Xu LP, Zhang XH, et al. Impact of HLA allele
mismatch at HLA-A, -B, -C, -DRB1, and -DQB1 on outcomes in haploidentical
stem cell transplantation. Bone Marrow Transplant 2018;53(5):600-8.

[48] Lorentino F, Labopin M, Fleischhauer K, Ciceri F, Mueller CR, Ruggeri A, et al.
The impact of HLA matching on outcomes of unmanipulated haploidentical
HSCT is modulated by GVHD prophylaxis. Blood Adv 2017;1(11):669-80.



