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R7E ATG BXARFIE PTCY Wil S5 2E S B EBEBEYNE TR EIRIES 17

Fas'a AL EEF L F 2LF R ESR L RFS L 2R 650100 R, R E RIS
B RN L O BEBEIMLIRRL 5671000 K3, KBIK 252 A B

[HZE] HBY BB IR 50 M R 40 L BR 2K 1 (antithymocyte globulin, ATG) BX&-IGH) &%
18 J5 P % (post transplantation cyclophosphamide, PTCY ) T [J5 B A% B AH -G RS 48 B & BB A Y P fE 20
(graft versus host disease, GVHD) Byy7 s M &4, Jiide WE2022 41 A E 2023 F£2 AFEFE AR
R JCAE R B R B B A5 U — O B Bt LI PHA T BB BUAH G RS ARG 90 {91 i3 BORL , 4% IRBIFFE 0 R 32 AN ]
(%) GVHD TRy J5 5853 A WF 58 4 AT BRZH , FFE 41 AR i ATG 3R GIGR & PTCY 41, Gt 47 5 %) HR
HAPREREE PTCY 21, B3 43 (5l XYL B BAEANE DL .GVHD 1 & AAE B0 A 4715 B0 S5 18 bn AT
GHT. B OMLLRF L RIIAE A WF5E L R 20 M AR A ) rf (7 B ) S 3 T X BRAL (11 ws 17 d,
P<0.05) | i/ N A 8 F A B[R] S5k 2566 1 %o BRZH (12 ws 20 d, P<0.05) o BFFE4L 1T ~ IV B aGVHD &4
R AR T X IR (12. 8% vs 34. 9%, P<0.05) | [l ~ IV aGVHD & A= %8 i A% T XJ B2 (6. 4% vs
20.9%, P<0.05) JFE& LIET H 0 EAL T X B (6. 4% vs 20. 9% ,P<0.05) | H PR IE R 09 & 4= 5
FART X R (12. 8% vs 34.9%,P<0.05) ., QFEMFRLE R, WAL E cGVHD [ & AR Hp
cGVHD [y A58 S 38 (EB i B S B A0 M 5 FF 005 38 SR AF 3R Tt e AR AP R 2 e I LGt i
B, g5 N TSRS BRI S, IR B ATG A H & PTCY J7 & B A 8% GVHD %k 4
AR RIET R IR S A 2R RAE A BRI AL

[REIA ] ARG RN B M WP TG 0 5 DU B 20 M sk 25 1 5 B A8 IS BR B IBE G ; 25 W0k 55
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Low-dose ATG combined with low-dose PTCY in preventing GVHD after

haploidentical transplantation: a retrospective analysis of 90 cases
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[ Abstract | Objective To retrospectively analyze the efficacy and safety of low-dose antithymocyte
globulin (ATG) combined with low-dose post transplantation cyclophosphamide (PTCY) in prevention of graft
versus host disease ( GVHD) after haploidentical transplantation. Methods  Clinical data of 90 patients
receiving haplotype matched transplantation in No. 920 Hospital of PLA Joint Logistic Support Force from
January 2022 to February 2023 were collected, and they were divided into study group (n=47) and control
group (n=43) according to different GVHD prevention programs. The patients of the study group were given
low-dose ATG combined with low-dose PTCY, and those of the control group received standard dose of PTCY.
The implantation status, occurrence of GVHD, survival status and other indicators were analyzed between the

2 groups. Results () Both groups of patients were successfully implanted, the median duration for
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neutrophil implantation (11 vs 17 d, P<0. 05) and platelet implantation (12 »s 20 d, P<0. 05) was

significantly shorter in the study group than the control group. The incidence of grade Il ~IV aGVHD (12. 8%
vs 34.9% , P<0.05) and grade Il ~IV aGVHD (6.4% wvs 20. 9%, P<0.05) was significantly lower in the
study group than the control group, so was the non-recurrent mortality rate (6.4% vs 20.9% , P<0.05) and
the incidence of hemorrhagic cystitis (12. 8% vs 34.9%, P<0.05). (2 By the end of the study, there were

no significant differences in the incidence of mild and moderate and severe ¢cGVHD, recurrence rate,

reactivation rates of EBV and CMV, overall survival rate or progression-free survival rate between the 2

groups. Conclusion

For haploidentical transplantation, low-dose ATG combined with low-dose PTCY has

the advantages of lower incidence of GVHD, non-recurrent mortality, incidence of hemorrhagic cystitis and

faster implantation.

[ Key words ]

haploidentical transplantation; graft versus host disease; antithymocyte globulin; post

transplantation cyclophosphamide ; drug combination; low dose
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S B DR 3 0t 40 RS AL L 8 YR 7 b S A
SEHAL, T EAAR AR S T 40 B S PR it T A
ML FEEORIEZ — , B AEYI U1 9% (graft versus host
disease, GVHD ) J& FiLA% U AH 5 F A8 #0019 I R AE Z
— JEE I BRAS BUAH A R AR A I RS T . H TR
FERIRIA A GVHD (5364 b2 TN Hika i
ZH iUk E (antithymocyte globulin, ATG) #&A48 Ji5 v F
T B Bk ( post transplantation cyclophosphamide,
PTCY) , JELAJG WA 5 12 i T 12 B4 A DLk L
AWFTOK ATG J5 %85 PTCY J5 AT Rl & , 1K ikt
AP A S R FE GVHD TRy 07 &, LAY o 4
Moz GVHD ) [] i o i B 0 FH AT — O S8 19 [ A
AR,

1 wMSFE

L1 AFRA %

Wik 2022 47 1 A 2 2023 48 2 A 16 E R
TR B R R A SH JL— O BE B LI BH T B A% RUAH & 8%
FELI 90 {1 F 38 GORE, $2 IR DT TR G452 AR i) GVHD
BT 75 580 A WEFE LA IR, W52 4L AIRR] it ATG
WeA 5 i PTCY 2, G 3L 47 491 %) B A s vfi 57 o
PTCY 41, Bt 43 il A ABRE: 47 5005 BUAH & B A
ML ARG o HEBRERIE B BRI AN e B
ABEFE L P N R A BB PR B BA SR L — O BB
e RRZE B 2> it [ 2 2023-150(F}) -01]

1.2 ik

12,1 FiRbRE S PR BT SR, BiAk B
07 GERAE ARG 7 - OFFAE B AGPE T I | & T e
R I 218 1 DRE - AL 40 mg/m® x5 d[ BEAR AT
%6 K(d-6) F d-2 ] +IRHEEENE 50 mg/kegx2 d(d-6.d-4)

+FIEE 100 mg/m*x1 d(d-2) ;@2 s B B
A SR LR A M PR B I B W I A 2R S AT < AL
% 40 mg/m*x5 d(d-6 & d-2) +[1314%¢ 130 mg/m’x1 d
(d-6) +FE3E4 100 mg/m?x1 d(d-2) .,

1.2.2 GVHD fifi % W94 ATG2 mg/kg,d-1;
1 mg/ke, R AMAIFEA S K, PTCY 25 mg/kg, BAH G 26
4 K(d4), FBFZET AR JE 5 mg,bid,d-1 % d21;
2.5 mg,bid,d22 F d28;2.5 mg,qd,d29 £ d35, 8
FM 5 TR ,2 mg/ (kg + d),d100 Ji5 & i it
d180 {5, HI &S .5 mg/m® 3, ZHMHTE
10 mg/kg, tid, d5 2 d35 Wi GVHD, X} 84l : PTCY
50 mg/kg,d3 . d4, [RIEF 25T P a8 e R R 2R
W A AN i s GVHD, SR e R R
NS 75 i 1 25 25 70 i )% 4 25 B[] 5 F
LA AR, RGBT 3 PRI 2R 2> bR
WXt 2tk GVHD BEAT2 Wi Rl PR 20 9% 0 AR 4 5 [
] 7 DA 5 Be SR AR fE X2 P GVHD #1712 Wi Fi
SR

1.2.3  TZuMush bt Je k5 T 440 i gl R 1
AT REAE T H AR A, B TGS Rk s T d-4 25 Tk
MR RN 7 5 we/ (kg » d) NS HEAT T 40
Mzl 53, L 4 d, FREAE 24 K (d0) >R A I 20 it 53
BIMLR AL HP & 13 i T 40 .

1.2.4  JfFRAER IR M A SRR YT RN e
ISR TG4 S VPAN , 2500 e HE N B 2T 5, Bt i
R PP P B TR R L A R R S IR A T R BT
WRESF o dS TFUf 774 4 A AR 7% 08 R 4R 4 e 44
R, G Mok i 4 4 =0. 5x10°/L 5 A, 241
LI F1<60 g/L i/ <20x10°/L s A3 3 H i 5%
JUE R S5 I T RE B A S, ARURR A v I o
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1.2.5 g I 5 i bm o L0 AR A 1 DAy S8
D H P 4 L R W 3 d 48R =0. 5%10°/L; Ifit
IINHRAEAFRUE Ry AR i 1t /AR B 2 7 d=
20x10°/L
1.2.6 WEHEbr  PIALEE I —Im R BERE A
T 2B Y PT 15 £ 95 (acute graft versus host
disease ,aGVHD ) #1184 248 ¥ H1 15 =% ( chronic graft
versus host disease,cGVHD) (1) & A= 15 % . FoAth £2 5 AH
K RAE R KRGO EAEE DL o
1.2.7 BaYir=L FEERMNZE L fERIRIT K
HLIGBEDT , 24 8 B T 2R U5 s E 5 45 1k I BE 5
45
1.3 it a4

NF SPSS 27. 0 Gt k4T o3 A, 45 5 IR 4y
AR GORN 225 2R, R MASZAEA ¢ K050 475
i 2 43 A 19 1 5 BEORE DL A B R R, SR ] Mann-
Whitney U K6 5 ; 1507 RELAGI (%) o, R X K
B ;2K F Kaplan-Meier A= 77 il £& 73 H7 W9 20 58 47 1) SR
HAAEDL . KgAK ifE «=0.05,

2 R
2.1 — e R FH

PIZE B ROV PR AN RS A AT B IR 2 LI
ZHRFR MZE MR, 2R g
S(P>0.05) o WL 00—l RGTRHL AL 1,

®1 WABREHN—MRIGAKTRLLE [4(%) ]
W4 Xf HRZH

Eiston (n=47) (n=43) XH PHE
B 0.004  0.947
il 20(42.6) 18(41.9)

4 27(57.4) 25(58.1)
PR S 0.239  0.888
AML 20(42.5) 17(39.5)
ALL 17(36.2) 15(34.9)
HoAth, 10(21.3) 11(25.6)
TSR TP IR A 0.233  0.630
CR 37(78.7) 32(74.4)
NR 10(21.3) 11(25.6)
PEZE R R 0.354  0.838
A 20(42.5) 18(41.9)
T 13(27.7) 10(23.2)

[t 14(29.8) 15(34.9)

HEszE M) 0.004 0.947
Eg ] 20(42.6) 18(41.9)
oAl 27(57.4) 25(58.1)

2.2 HAERL
P EH SR B AL A, 5 A H R A A A 1Y

HE e R Ry 11 d, dg 25 T R (17 d, P<0. 05,
Bl 1A) s AT I INRAE A R FR AL ] R 12 d, 2 2%
TXHRA (20 d,P<0.05,/5 1B)
2.3 GVHD XA K1

WFA I ~ IV EE (T~ IV aGVHD )& A4 3 8
FART X B4 [ 12. 8% (6/47 ) vs 34. 9% (15/43) X* =
6.141,P=0.013;6. 4% (3/47) vs 20. 9% (9/43) X’ =
4.112,P=0.043 ], WZHE2R P EJE cGVHD 1 &4
REFWHGEIFE L[31. 9% (15/47) vs 46.5%
(20/43) ,x* =2. 013, P = 0. 156; 12. 8% ( 6/47) vs
18.6%(8/43), X*=0.583,P=0.445]., WHE 1C,
2.4 HAbBAHANX IR IEN K AT

WiZH EB 557 ( Epstein-Barr virus, EBV) & E. 4 ity
R B ( cytomegalovirus, CMV ) TRy X L g H 2= 7
[34.0% (16/47) vs 32. 6% (14/43), X> =0. 022, P =
0.881;14.9% (7/47)vs 11. 6% (5/43), X*=0.207,P=
0.649], HWF5T2H H i 14 J% Bt & (hemorrhagic cystitis,
HC) 1y &k A 2 0 2 I8 T X AL [ 12. 8% (6/47) vs
34.9%(15/43) X*=6.141,P=0.013], VL& 1C,
2.5 ABHRL

BEREDTE o, WF L R ALBE DT I A 11 A A
WEF TR 15 A~ H (P<0.05) (58I E Lot
T~ ( non-recurrent mortality, NRM ) 3 I 2 ik T X} Bf 25,
[6.4%(3/47)vs 20.9%(9/43) , X*=4.112,P=0.043 ],
WL R A3 T SR A A 38 25 e o i
EX[17.0%(8/47)vs 13.9% (6/43) X*=0.161,P=
0.688 ;76.6% (36/47)vs 65. 1% (28/43) x> =1. 44,
P=0.23;72. 3% (34/47) vs 62. 8% (27/43) ,X* =
0.938,P=0.33], WKE 1C~E,

3 i

ety A PTCY J5 52 H A F i SRR AUAH &
FoAH GVHD T /748 b LL ATG izl , 23K
[ % Ffg GVHD WiBh 7 58, f A R R 8 B kR
K, {H GVHD KA B A SR, B R 9T &
KRG R IR R ATG B R, 7
N 4.5~10.0 mg/ke, KL 7.5 mg/ke & H i HfE
B SEEL T AR E GVHD &A% [ CMV/EBV
FFET R

PTCY Jr &2 E 4 H ) GVHD Wi Jy 48 ,GVHD
K e AR EAE AR IOR SR R Rt o bR
H PTCY 50 mg/kg(d3 .d4) 58w 1D IEREYE 3~4 2%
B A MR e R AR R i T PTCY AR
FIREA R Z R RIER , A 055 & IR FL PTCY
FHR R A7 . WACHSMUTH 25" e 8h 4y 526 p &
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&1

M PTCY 25 mg/kg(d3 .d4) & AEF =, BeA R0 H
firtE GVHD 1y &4 . —IieT PTCY AS[A]50| & H T8
fEBIA G T/ TR SE, LhE T PTCY 3 A
(50 mg/kg,d3.d4;25 mg/kg,d3.d4;25 mg/keg,d4)
SR, KPR PTCY JidE & 25 mg/kg (d3.d4) F1 25 me/ke
(d4) Zn 471y, REA R R ™ B aGVHD (1) & A=, [a) i)
RERIS AR AE A, HASAE S R R /N A ]
',

WA AE 0 2206 BRI RN O R AT 45
A1 ATG LERSHHT S R A IS YA IV A L fH K 22 4
TERS R TR, R G FEAE 2. 5~10. 0 mg/kg, PTCY 7
)G d3 .d4 i, RS ELE 29~ 100 mg/kg, 455
R T ~ IV aGVHD [ % 4 %k 11. 5% ~ 34. 6%,
Il ~ V3 aGVHD B &40 1. 4% ~8. 9% , SR UEF
it ATG BibRifER & PTCY Jy AH L, fIG5H & ATG k&
il PTCY Jr 2 HA B4 GVHD S &5 R, (H P
BT S AR 45 25 70 £ S 5 25 AL o R T

AW 5T 2 ORI 5% 4 T B IR i Y ATG (R i
3 mg/kg) BG4 IE H BRI LAY PTCY (25 mg/kgx1 d)
Hili GVHD , ATG 7ERSHIRT 1 d(d-1) {1 2 mg/kg, I
BARHEREA (BEARFE AR HE R 1 GVHD 1) Z FE AR, 78
KL AR A KA 1 me/kg, 32 H 1Y 248 SE0E
BROLFE T 400, b— 2B GVHD A&, 450 WoR
5 B AR ER 5 PTCY Jr 240 1L I & ATG B4

FMABENERFRR

il PTCY Jr & A KA GVHD KA%, T~V
B aGVHD [ % = N 34. 9% 4 5] 12. 8% , T ~ IV i
aGVHD [ & EHM 20. 9% 5] 6. 4%, TEAE AT 1,
ST AR TR, w20 A B A 2 B R 17 d
AR5 ) 11 d, i /NARORE A B A LB R 20 d 4 e E)
12 d, b, WA A EARAY AR & P8 T2 % R0 S 1l
PEBEME S & AR 2, HORBE I EBV K& CMV g e XU
ATG 1 PTCY ¥ RE % 47 #b Wi B <cGVHD, Bif 5% 41
PTCY Fi| & B AL T X B4, H N A T ATG 3 [ 13 B
cGVHD , 20 S 4 1) Hou 72 00 1 5 B A 25 18 K, e DA
4 cGVHD KAEFZ R TFEITFEE L, HILATC 5
PTCY BRI, 7657 & J7 167, ATG ] 42 4 e & f i
3 mg/kg, HUHIF 5% 4138 1 e AR & 2. 5 mg/kg W% =,
ATG JE: ik ek Sl i (AR — B # & . PTCY Fil i
A 4R % 25 mg/kgx 1 d, & HRTHFIEHRIE 0 S A%
FfE, Wi GVHD By L i & 76 N B AL
I, ATG "] FERSAR T SR fe i, PTCY m] HAERE A
a4 K(d4) A

g TR IR ATG BEAIK5 5 PTCY T pjy
fERIAA A R4 GVHD 3 2 H AR T AR fil it PTCY J7
%o PR E T BB 5  FEAS i fw /b, Bl 17 [R]
A A —E BRI PR, v 7 RS KA 2
s FEATLT R G UE B S et o
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