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HWE B 63N R B RT3 T a0 I8 4L (allo-HSCT) — 25 78 77 A &) 5 4 A3 M 0 fn (VSAA) 84 57 5%
5, ik WM AT RS — 2% allo-HSCT 78 57 69 VSAA %506 R4, it oA 8 £ 5 (0S) & B R 1E
55 (GVHD) £ A & MR ER T m A A (EFS) REJ547, 2R EMANS6 6] &4, F 33 4,423 #], P A5 585
H25(14,36) %, Fl ML A A8b- ik o T 2m f 4 4L ( MSD-HSCT) 25 4], A X A% 4k % oo T 41 B #5 41 ( AD-HSCT) 31 41,
56 5] B % ¥ 34Tk e F i MSD 40 AD 48P Mk B AR A BT 18] 530 4 12(10,15) (13 (11,15) (P =0. 140) , f2 ) #8
AR 4% 8 11(9,16) . 12(10,15) (P =0.372), 2% GVHD (aGVHD) % % % 4 5| 4 16. 00% .45. 16% (P =
0.027), 1 ~ /& aGVHD % A % 4 5] % 12.00% .38.71% (P =0.025) , M/IV J& aGVHD % % % 4 5] % 4. 00% .,
6.45% (P =0.685) 124 GVHD(cGVHD) & A & 55| % 44.00% 22.58% (P =0.149) , E 28 ffLys & (CMV) oy % 4
F5%) # 40.00% 61.29% (P =0.133) ,EB s #& ( EBV) 32 & & 55 5] H 68.00% 67.74% (P =0.984) , 2 0% 4%
89 3 ST 0S £ 55 % 92.00% 87.09% (P =0.682) ,EFS & 45| 4 84.00% 77.42% (P =0.737) , % :MSD-
HSCT ,AD-HSCT — 4,74 77 VSAA Y B R T Ao RE AL, ST LR A AR VSAA B4, — KB
AD-HSCT & — AT 4749 ik d%,
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Efficacy and safety of allogeneic hematopoietic stem cell transplantation with different donors in the first-line treat-
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Abstract Objective: To evaluate the efficacy and safety of allogenic hematopoietic stem cell transplantation ( allo-
HSCT) with different donors in the first-line treatment for very severe aplastic anemia( VSAA). Methods: The clinical data
were retrospectively reviewed on VSAA patients who underwent Allo-HSCT in the first-line treatment. The estimated overall
survival (OS) , incidence of graft-versus-host disease( GVHD) , implantation success rate and event-free survival ( EFS) were
analyzed. Results: A total of 56 VSAA patients were enrolled, including 33 males and 23 females, with a median age of
25 (14, 36) years. Based upon donor sources, they were divided into matched sibling donors (MSD) group (25 cases) and
alternative donors (AD) group (31 cases). Successful engraftment was observed in all patients. The median time of neutro-
phil engraftment in the MSD group and AD group was 12 (10, 15) days and 13(11, 15) days respectively (P =0.140).
The median time of platelet engraftment in the MSD group and AD group was 11(9, 16) days and 12(10, 15) days respec-
tively (P =0.372). The cumulative incidence of aGVHD in the MSD group and AD group was 16.00% and 45.16% re-
spectively (P =0.027). The incidence of grade I-II aGVHD in the MSD group and AD group was 12.00% and 38.71%
respectively (P =0.025) , and that of grade lI/IV aGVHD was 4.00% and 6.45% respectively (P =0.685). The cumu-
lative incidence of ¢cGVHD in the MSD group and AD group was 44.00% and 22.58% respectively (P =0.149). The inci-
dence of CMV viremia in the the MSD group and AD group was 40% and 61.29% respectively (P =0.133) and that of
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EBV viremia was 68.00% and 67. 74% respectively (P =0.984). There were no differences in the estimated 3-year OS
(92.00% vs.87.09% , P=0.682) or EFS(84.00% vs. 77.42% , P =0.737) between MSD and AD groups. Conclusions:
The efficacy and safety of MSD-HSCT and AD-HSCT were comparable for VSAA patients. In the absence of MSD, its rea-

sonable to consider AD-HSCT as the first line treatment.

Key words Very severe aplastic anemia; Allogenic hematopoietic stem cell transplantation; Matched sibling donor;

Alternative donor

A B S 7 0L (aplastic anemia, AA ) J&—Ff
DASI Jal it 48 e 96k /0 hy 5 R Y B T I e ok M R
IR a5 S, o R A
AA (severe AA/very severe AA,SAA/VSAA) &
o T MR, A5 A B BB YT, 25 5 BT
PR SR R HS I, 7 02 VSAA B35, Hi SAA/
VSAA HIBRIE—Z-S 71 5T IR 40 L BR 2 1 (an-
tithymocyte immunoglobulin, ATG ) /47 A I B 41 Jitd 4
$£ BRI (antilymphocyte immunoglobulin, ALG ) Bt &
SR A Cyclosporine A, CsA) 4 LAY 6 55 W01 18
JT (immunosuppressive therapy, IST) F1 A2 H 240 i Bt
J& (human leukocyte antigen, HLA ) AH-& [] il fit 2 v
1fiL T 40 g #% 48 ( matched sibling donor-hematopoietic
stem cell transplantation, MSD-HSCT ) 2l MSD-
HSCT n] AR i 8 i 1l S S e R 48, OF Bl AR
Rl R I R S R RE , MR A T B,
252 BIHEE DR Z AR I A5 2 R s, R
2925% [y SAA B REB AR AL . IST &
TCREABAH I KU , AN 52 b 44 K 45 i PR, 1 H: B2 %5
18, 56 A A AAR , EAFTE M 52 6 R v R AL ) XL
B VSAA B IST RUR BT ULARK, B
AR 2 195 3% , B R HL K (alternative donor, AD)
FERIE ARG HEAR R A AT ks 2 28 i HSCT 5
FER LR IR I B T A 1 R B4 9A
7 AR AR AR — 23R YT VSAA (14 H AH 0
o ASBIFGE B 23 AS R AR 3 1l 20 A R A —
ZARYT VSAA BE B Im K BER, LAXS Lk MSD-HSCT
I AD-HSCT )77 8R4 4k

BRETE

— A BEEST 2012 451 A & 2022 4F
4 A AEAe R 2 A B B= 2 Be B [R5 I B 1
WRHESZ HSCT (1) 56 5] VSAA & IR KTk}, 2 Wt
PRUES BB SCERIRAT S RIS OB R E R E S ) 58
R 1) 8 UER R AR TRA T 5 =X, s e 7 4)
AU G BERRIA T 7 3K, IR A GG SCF. it
1A E > 9 MSD-HSCT 20 F1 AD-HSCT 44, W% 1,

&1 MSD #ifn AD 414 i T 40 4 B % 2 % AT

A ](V[nS 122%1) ?711) fg])
[ %, M(Pys ,Prs) ] 33(25,39) 16(8,32)
PR (F/%) 16/9 17/14
By EASAAT ] 20 30
[d,M(Py,P,)] (17,31) (21,53)
B A2 #1(% )

BALR 7(28.00) 13(41.94)

B Ak 7(28.00) 13(41.94)

S = 2(8.00) 1(3.23)

SAk B 9(36.00) 4(12.90)
A% % ABO s 7 28 4
[#1(%)]

a4 20(80.00) 14(45.16)

ES S N 1(4.00) 8(25.81)

KRBT 3(12.00) 8(25.81)

TR RA 1(4.00) 1(3.23)
TR E[#1(% )]

Flu + Cy + ATG 24(96.00) 9(29.03)

Flu/Buw/PTCy/ ATG 0(00.00) 22(70.97)

Bu + Cy + ATG 1(4.00) 0(00.00)
ATG F %[ #1(% ) ]

PALG 20(80.00) 20(64.52)

rATG 5(20.00) 11(35.48)
GVHD ks 7 %[ #1(% ) ]

MTX + CsA 25(100.00) 9(29.03)

PTCy + MMF + 4t %, 35 3] 0(00.00) 22(70.97)
& o Fom R[4 (% ) ]

518 s 11(44.00) 6(19.35)

BBE + 9 E 14(56.00) 25(80.65)
w4 CD34* 2, 5.54 6. 64
[M(P,,P,) ] (4.45 6.92) (4.40,8.32)

E: Cy: R BB pALG: A K B o AR K G,
rATG ; oA M 20 RO S 5 3% 6 5 Bu: & 78 &5 Flu: A
k32 ;GVHD : B Hh 378 £ 9% ;CsA: ;R FeF A; MTX:
VA Eos  MMF . B8 82 8% ; PTCy . J& B SRAEBEAE

W Famiensh iR E  EEESEKE,

T =3 d FFUR BT SRR VR A R 7 ( granulocyte

colony stimulating factor, G-CSF)5 ~ 10ug/ (kg + d),

39 4] 41 2 1 d Jag JBR T R A - I, 2 d R 4 Ah S
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WML 5 17 B T 1 d/2 d SR S5 A &
MF20HE . REEYH FLAT INL40 il Sz CD34 " 21 il it
B MAREBREE WAL T RAEN 2 FERETHR
FF BRI, TRAEI 4 3 A

T F % 24 ) MSD-HSCT f&31%& ] FCA
g7 %800, 415K f7 1% ( Fludarabine, Flu) 30 mg/
(m* - d) x4 d, 38 ( Cyclophosphamide , Cy )
50 mg/ (kg - d) x2 d,rATG 2.5 mg/(kg - d) x4 d
& pALG 30 mg/ (kg + d) x4 d. 1 {i MSD-HSCT
ik H Bu/Cy/ATG 77 %), 1314 ¢ ( Busulfan,
Bu)3.2 mg/(kg - d) x2d,Cy50 mg/ (kg - d) x4d,
ATG2.5mg/ (kg - d) x4d, 22 5] AD-HSCT 5 #k
JAR B J5 B M85 Bk B% ( post-transplant cyclophospha-
mide , PTCy) 7% "* """ . Flu30 mg/(m” - d) x5 d,Bu
3.2mg/(kg - d) x2d,Cy14.5 mg/(kg - d) x2 d,
ATG1.5 ~2.5 mg/(ke - d) x4 d 5 ALG 20 ~
30mg/(kg - d) x4 d, )5 +3d, +4d/ +5d Cy
50 mg/ (kg -+ d) x2 d, 5 9 5] AD-HSCT H: 2 % H
FCA J7 %,

GVHD #9F57% 17 {5 MSD-HSCT f& 4 Fi1 1 {3
AD-HSCT (35 R ] CsA B G A0 F2 MTX Jr 2 k47
GVHD F5iBjj , )\ = 9d TR 73 2 IRERDKIR I CsA, B s
TEDREMR S AL Ja 2k 190 i, P e AR 40 il 24 9k 32 30
B OBAE | FIT R B, 7 FEAR R R G T
GVHD & HEAT AR AL TR B . 4 CsA NI 32 B 7]
B R b v 5 R], 2 5 [R] CsA o MTX 43 51 °F
+1d15mg/m’, +3d, +6d . +11d10 mg/m* &l
YR TEERE R + 11 d MTX AR H . %
I MTX 25 455 24 h J5 45 7 DU & v R 4% 3 47 i
Ko 10 Filfd ek R PTCy Fikb3 ) MD-HSCT &4,
K5 & Cy MMF Fiflh 58 55 5] 1B GVHD, Ath 5 5<
AN -1 d FFR IR ZRAE S 1 AR, SR 5 U1 00 128 it
Wi, MMF iR +1d ~ +40 d, SR EYimE
T4 (acute graft versus host disease,aGVHD) i2 %
FH P A Ao 18RS RS 329 ( chronic
graft versus host disease ,cGVHD )2 W% F 35 [E [E 57
TR BERRIE S A B2 RO SRR T

XAFET A BEBAERY AT AR
i Py o 10 IR % 5 R A i g Y ST e T B e g
BEFE 2 AT CMV F EBV () DNA 5, CMV-
DNA BHPEE 457 B8 18 5 s IR BNIG Y. +5 d
TR BT S G-CSFS ng/ (kg - d) , =44
WA IE R . & ml 8N T 1B Cy B iy
AR IDE A | [R) s A A 2 i i fk K Ak, 4 H A2
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B IMH R, 24 Hb <60 ~80 g/L PLT <20 x 10°/L B},
PR 50 FE T R 2 0 0 L BRI o i A T A

FAGEM R ES 3 d PRk A
>0.5 x 10°/L By55—R Ay vk 40 e A % e ], 3
%27 d R/ MR PLT > 20 x 10° (445 — KA1
ANBRAB TR I T] . RS AR S AEE O A i BB G 0T I i
o WA (overal survival , 0S) i [A] E R B A 24
REFET (AEAT IR BBl U5 2 s I [a] . T AR
BHYABEDT, FE RS AL B 2 A 5l i i B
Vi, BEVIBUE T 2022 454 H 30 H, FEOIL G &
I EEENFE] .GVHD ,0S & JURETF (event free sur-
vival ,EFS) & Jf &S EH8H5 o

it Fodr SRH] SPSS 26. 0 G il bty
I3, THEROR I R (% ) Feo, oy 78 R R
J7 K 55 A1 Fisher-Exact M 8 Ky 55, # 22 48 & >k H
Studentst 5 56 A1 9F 2 0Bk M1 46 56 ( Mann-Whitney U
Test) , i 22 B {H B 728 &t R ] Bz 2K b AH OC 14 43 B
(Pearson Test) , OS R CMV [flfiE & % EBV [MAE
KM R 43 B K ) Kaplan-Meier ik, DL P <
0.05 N ZERA G AR,

& X

AAMIE 56 ] FE A OCIG PRGERE LR 1, H
o 58 33 i, 2 23 i, AL RS AR AR IS 25 (14,36) %
W R AR AL E] S 27 (19,40) d, H R AH
KA PR 4 51,6 1) 8 F A7 7E PNH FERE, 16 4] B %
A AT IR, 3 fI8G H2 52 3 CsA BB HEM R
I7 0T BB YR A2 1 ATG/ALG Bk G CsA iR
#EIST J8Y7 . [al4 CD34 " 4 (v 40k 5.82(4.43
~7.88) . 2 HER LGOI, ) MSD 41 f8 35 4F
we ke AD 2R A, FoAth Ty 1R 25 S 0B B et

i Fd 2 HYPRA AR T SR KA
PN, BT AT R P LA A o 0 RR A v e A
AN B AE A B T8] 4300 A 13 (11, 15) d 12 (10,
15)d, MSD 20 (AD ZH vk 240 Mo A A B5F 8] 5330
12(10,15)d 13 (11,15)d(P =0. 140) Ifil/MAE A
BT 43514 11(9,16)d . 12(10,15)d(P =0.372) .

MSD F1 AD 20454 1 5 835 A Lk R i bk A e
AR, A B T B, 42 e T 4n i )5,
i M REAWKE 2

GVHD B H A A48 % JF X /&2 aGVHD k& /E
N 32.14% , 1 ~ 11 FF aGVHD K H:=%% 26.79% ,
M/ IVEE aGVHD % 4%k 5. 36% , cGVHD %k 4= %
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7 32.14% ., MSD 4H . AD 2 aGVHD % 4 %45 5 K
16.00% 45.16% (P =0.027), 1 ~ Il ¥ aGVHD %
M AR RI112.00% (38, 71% (P =0.025), M/IV B
aGVHD kA543 510 4.00% .6.45% (P =0.685) ,
cGVHD % H 3 4% 51| 2k 44.00% . 22. 58% (P =
0.149), CMV [fiL %iE i & £ R 43 5] & 40. 00% |
61.29% (P =0. 133) , EBV [l /9 & A= 245 51 K
68.00% 67.74% (P =0.984) , TG4 5%, W
F2, 2 MR A ARG EB K 85 AH G I 20 i
HFEME B . MSD ZHJC CMV A OC¥0, AD 4115
1 FICMV Jig 2 Fl CMV Jiifi 58, 7 % 5E S Bidis 8 30 97
JE
%2 MSDAMfAD A FTHRAEEF T EHHLEFLR

Ja 47 (s (n31y P
P am R 12(10,15) 13(11,15)  0.140
[d,M(P25,P75) ]
oS AR AN B ] 11(9,16) 12(10,15) 0.372
[d,M(P25,P75) ]
aGVHD[ %] (% ) |
I ~IVE 4(16.00) 14(45.16) 0.027
[ ~1& 3(12.00) 12(38.71)  0.025
ms\vE 1(4.00) 2(6.45) 0.685
cGVHD[ #1 (%) ] 11(44.00)  7(22.58)  0.149
CMV s [41(%)]  10(40.00) 19(61.29)  0.133
EBV @[ #1(%)]  17(68.00) 21(67.74)  0.984

7Z: CMV fo i : B %0 % 4 fo gt s EBV ok :EB J5 4 fn g

MSD ZH B s iR ik e 7 4 I S AN 2S5 ]
FrOIREA 2 | ] KRR 28 1 9] i 2 4] L JEF A
TR 16 BR Sk s mEIRAE 1 6], AD 4R AE
Jr BRI 4 i) | i R B 3 ) L Sk SR
B2 ) HFINREA 4 4 B B REAN 42 3 ] A A
LERAE 1 0] BIRLESAE LB, Al vk 5 S I 25 S
fiE 1491,

ZREVIE I, MSD dHAET: 2 5] (4. 00% ) , 1 471
YT T E SV, 1 BISE T AT DI RE Y . AD 41581
4 1(12.90% ) , 1 {56 7 T A% i 38 S e A 7 )
GVHD, 1 f3i] {52 HEF Il e 45 I RS ARLAH 5C MLAR P 3k
MUE , 75 2 45050 30 5 T 1 10 A7 5 A1 FIABA W) D g
AR 24U R ILEL, 27 G FE L (P =
0.682),

AHoH A BE S 100 d, 78 1 4]
AL PRAR AT A7 3% 5 R AL B U5 I 1) S #S AL )
29.5(3,121) M H . 56 Bl A 50 7%, Herp
A4 I TCRRAF I , A715 B 3 4F 0S %y 89.29%,
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EFS %% 80. 36% , EFS #4351 Jy 84. 00% 77. 42
(P=0.737)

BETZE 2022 4F 4 H 30 H,MSD 41 .AD 41 (i
Rt 7B ] 43500 4 40 A4~ H .21 A~ H o MSD 4 (AD 44
3 4F 0S 4355 92.00% 87.09% (P =0.682) .

it

XFFRZE) VSAA B, e a7 & i
w AT T B, (LA B9 R B VSAA BB X Ths
#E IST 3Ry7 RN 2%, RAIAE T (<100 d) (9 3% i
PR R MSD-HSCT A A i 8 2l % i, s 20>
FEAAE , P e e ff 3 (B 32 B AR I i BR , 32
A BR. AD-HSCT F A7 n] g bl 8 dls i, {HAE A
—RIRITE AR L . AWFSY AT MSD-HSCT Al
AD-HSCT —£3R77 VSAA 7RI 4

Zhang" "™ SEARIE A9 ST ATG BEA CsA —Z3A
J7 149 5] VSAA H% MR N %k 57.00% ,5 4F 0S
FHT1.50% , Fig Bt 2018 4F [y — I [a] Joi e AfF 5 ik
7N, BRiE IST IR YT 41 4] VSAA B35 1 5 4F 0S &l
53.00% ,FET-% K 21.95% ), Zhang %50 1 F 4%
P ALG B fedt ATG Bk G CsA JRYT 66 1] VSAA i
HI 5 4E OS KR 41.30% FET-F N 27.20% , B
TR 1 — 2 R BT ATG B4 CsA JA T
47 BIVSAA 835 1Y G SN #8568, 30% , 3 AF Fiil 1]
0S %8 70.70% . MAKFFEH AD 41835 3 4 i
0S #Jy 87.09% , FLT- %N 12. 09% , ¥y K W #17
AD-HSCT BA WA RS RN, BRAE 0ot &
R Gy IST SRAS At 3 ~6 S A,
MAEARWFST T AD 41 ok 20 g A A B |] 13 (11,
15)d fi/NMRAEARFE] Y 12(10,15) d, MK Z
T, VSAA B Efii ] AD-HSCT & 77 fig 51 PR AR AR 15 1l
gL

AWF5E R MSD 5 AD 41 835 1) 3 4ETI OS %
435k 92.00% 87.09% (P =0.682) EFS %455
7 84.00% 77.42% (P =0.737) , FoBH i 25 50, (AR
F Lu 2V B BEAE ST, 1T BE -5 H A BER B 4R oK
AN BT S8 0 AW AT 5 . A/ MSD dH b A
4 f5) B & (16. 00% ) Hi ¥ aGVHD, H f 2
(8.00% ) 7r H i, 1 i (4. 00% ) 7E B jk, 1
(4.00% ) fEFFHE. 78 AD 44,3 1] (9. 68% ) &
232 TR HIC KL E AR, 13 41 (90. 32% ) i
T Tk A AR F L R AEY) . A 14 AR
#(45. 16% ) k4= 7 aGVHD, H. v 10 ] & #
(32.26% ) R} T B2k, 3 b 4 B3 2 1 H Iy 1A
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(16. 13% ), X 5 Xu 2" 4l 2 ), AD 41 &
aGVHD BT MSD £, 1 ~ Il ¥ aGVHD (38.71% )
7T MSD 20 (12.00% ) ,2 41/ W18 2250, v] g 5 e
RUANG A (AR 52 A 30 o i AT S 9 T/ IV
aGVHD,2 G g 2 5] (4. 00% vs 6.45% P =
0.685) ., MSD 41 cGVHD % H: % %44.00% , &5 T
AD 4, 52 R IRTFE AR S H2 40 25 SO0 B 5t
T2FR X, T RE S MSD 41 /B Bl VI T AD 44
A, MSD 2 AD 20 v Pk 240 i AR A I 8] 43 551 Ay
12(10,15)d 13(11,15)d(P =0.140) , Ifil /MR LA
14> 34 11(9,16)d 12(10,15)d(P =0.372) ,
2 2 rp R AT A /N OREL A B[] 5 R R A
SETC AR S, SRR I P
ARSI, VSAA (i — 2k $F AD-HSCT 7¢
0S 2 EFS & i ifi 5 28 55 J7 B WAL F IST, HiE
B s £ HEZ Allo-HSCT 1y 53 1 &2 R R Ik T
P52 IST B9 #2) MSD 415 AD 4H 76 R M5 i
M M/ IVE aGVHD (cGVHD &A% CMV FI
EBV [fil i A& A 58 3 AT 0S 28 N EFS 225 i 22
SHTGEIT S W E I RARZE A 2, S UERA XS
FAREEHZ HLA AHA RIMEAEA ) VSAA i —2fli
FH AD-HSCT & —Fhn] 17 6 7 S B, M ARIA 75 22
KAEATTRETERE LT BRAF TR i — AR S S5 L
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