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BZE] BRY BT A-6-B b S0 (GOPD) it JiF H & FIHE GOPD Bl i i #7653 [H 1
T2 iR A (allo-HSCT) it B h WAL B B Pk BRI AIE VA AE I 25 57 . ik R 20154E3 A &
2021 4F 1 J1 G6PD filt Z iFt i e b 5t K2k AR EEBEAT allo-HSCT W& SR BI/E AR, LL1:SHILE
{5 BEBLI I [R]3145 57 allo-HSCT, HAME AR 2 FE A 7 UL RC Y E GOPD filt.Z 8 #5 1F Jy okt HE 4
WCAE WAL A PR YERE , DR Il P S ) A 9T . 5 R JL 7 ) GOPD = SR ik ATFFFT 4L,
35l GOPD = B F AR g B4 . BF9E4H 7 9 GOPD = J 3 3B 6 41, 4o 1 ), WP i AR IR 37 (2 ~
45)% ¥JCH] 5 GOPD it Z iE A GG AIEAR 5 MV F2 G0 I &9 G AT M A 2R 1 1M 3 481 . Mok L 4
P 111975 2 4] | 0 250 PR B RS A 0 2 001) . FEAEL 28 d INRIFSTLE T A S0 25 I 3R A AR, L o BB 4 4
JHLAE A 2 94.3 % 5 WF 5 40 X6 40 240 B AR A v Az B[] 23 5310 A 13 (11~ 17)d L 12(10 ~23) d(P =
0.601) , IfL/INIRAEA S IS TE] 2353114 21 (6 ~ 64)d  14(7 ~ 70)d(P=0.113) , BFFTLH W HRZH 4k 2 MR A
YITNHER K (PGF) &4 R0 510 42.9% (3/7) .8.6% (3/35) (P =0.036) , H A IR i (CMV ) J&& Y & 1 K
3R 71.4% (5/7) 31.4% (11/35) (P =0.049) , Hi 1M S5 I 46 & 26 2600501k 57.1% (4/7) .8.6% (3/35)
(P=0.005) , 4N EYL K £ H 331 100.0% (7/7) .77.1% (27/35) (P =0.070) , EB f5 8 (EBV ) Jfie & 4=
KA HIH 14.3% (1/7) (14.3% (5/35) (P=1.000) , EL T B K A2 R4 31 14.3% (1/7) .25.7% (9/35)
(P=0.497) , B i I 2 41 B 5 58 14 52 955 (PTLD ) & A2 585352 0% (0/7) 5.7 % (2/35) (P=0.387) ,
L5 A 7T GOPD B2 1 IV s H 3 W T 32 40 allo-HSCT AL HR 5 %8 | Ky 4 M . it/ MR AT A AR
TERSHE I T A5 5 R SR | I M IR 98 B 4k 2 PERS A T REAS KL
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[Abstract] Objectives To determine the effect of glucose- 6- phosphate- dehydrogenase (G6PD)

/
%

-121-

m}%



<122 A R 225 2024 4F 2 8545455 2] Chin J Hematol, February 2024, Vol. 45, No. 2

deficiency on patients’ complications and prognosis following allogeneic stem cell hematopoietic
transplantation (allo-HSCT). Methods 7 patients with G6PD deficiency (study group)who underwent
allo-HSCT at Peking University People's Hospital from March 2015 to January 2021 were selected as the
study group, and thirty-five patients who underwent allo-HSCT during the same period but did not have
GO6PD deficiency were randomly selected as the control group in a 1:5 ratio. Gender, age, underlying
diseases, and donors were balanced between the two groups. Collect clinical data from two patient groups
The study group consisted of six male
patients and one female patient, with a median age of 37 (range, 2—45) years old. The underlying

and perform a retrospective nested case- control study. Results

hematologic diseases included acute myeloid leukemia (n=3), acute lymphocytic leukemia (n=2), and
severe aplastic anemia (n=2). All 7 G6PD deficiency patients achieved engraftment of neutrophils within
28 days of allo- HSCT, while the engraftment rate of neutrophils was 94.5% in the control group. The
median days of platelet engraftment were 21(6 -~ 64)d and 14 (7 - 70)d (P=0.113). The incidence rates
of secondary poor graft function in the study group and control group were 42.9% (3/7)and 8.6% (3/35),
respectively (P=0.036). The CMV infection rates were 71.4% (5/7) and 31.4% (11/35), respectively
(P=0.049). The incidence rates of hemorrhagic cystitis were 57.1% (4/7)and 8.6% (3/35), respectively
(P=0.005), while the bacterial infection rates were 100% (7/7)and 77.1% (27/35), respectively (P=
0.070). The infection rates of EBV were 14.3% (1/7)and 14.3% (5/35), respectively (P =1.000), while
the incidence of fungal infection was 14.3% (1/7)and 25.7% (9/35), respectively (P =0.497). The rates of
post- transplant lymphoproliferative disease (PTLD) were 0% and 5.7% , respectively (P=0.387).
The findings of this study indicate that blood disease patients with G6PD deficiency can
tolerate conventional allo- HSCT pretreatment regimens, and granulocytes and platelets can be implanted

Conclusions

successfully. However, after transplantation, patients should exercise caution to avoid viral infection,
complications of hemorrhagic cystitis, and secondary poor graft function.
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1. ] ASBFIE 9N A 2015 4E 3 H 22021 4F1 H
TEIL TR 2 N R R BE 352 37 allo-HSCT 14 J G6PD
17| LRS- A 2 PN 9 1 = S 5 e
G6PD it = i J (7] , M R B 4237 allo-HSCT (%) HiAth
AR e — AL (9% BE, LA 4 il 434 R s
(B TR 24 RN ) , DA 125 1 He A5 Bl AL 8 6T R, DG i
AR R A ATl RS IS W AIE . A5 74| GGPD
Tl = F B 5 (BIFSE4H) 0 35 190 % IR 35 (O BB 2H ) 244
AG3HT o

2. G6PD il = JiE 12 W : GOPD it Z iE (12 W it
FEALHG GOPD i A b X A LA BRI 5 + i i 4%
F P B B PR R AT 0 A GOPD 1 6- B iR 8 4 A iR
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JI S (6GPD ) T M LU BT 6 PRURS I 45 537

3. B A - £ B RO A IR e AL By
Z GRS AE Y BUE 9 (GVHD) Fil iy DL M 3 4F
BT IR A E TR P T o B I )
TiAb P % : Ot R Bu/Cy 77 % (IRl A0 & ik
M2 ) « FEHE K 80 mg/kg, —10 d; Bl B g 4
2 g/m’,-9d; FIH%32mg-kg'-d',-8d~-6d;
I 1.8 g@em2-d ™', -5 d.—4 d; FIBEF]TT 250 mg/m’,
-3 d., @K Bu/Cy+rATG J5 % : B R s if 121
Jia #% A (haplo-HSCT) [ H BT HEfL 4 g-m™-d ",
—10 d.-9 d; Jo e fIE 5 1 1+ 40 At B2 A AR 3 P b
Mt 2 g-m?-d",-10 d.-9 d; Hebi A M fif 4 i 2R
M (rATG)2.5 mg-kg'-d", -5 d ~ -2 d; AWMk
e 77 &[5 . @Bu/Cy/Flu+rATG 5 & (T
haplo-HSCT) : 7E 24 K Bu/Cy+rATG 5 54l I, 3%
WML B E 2 g/m’(1 g-m2-d",-5d.-4 d);
RHLEE 30 mg-m?-d’, -6 d ~ -2 d; FITH % .tATG H
%A . @TBI/Cy/A+ATG J5 % (haplo-HSCT) : 4= £
HEHAYT (TBI) 770 ¢Gy Bk B Bu/Cy+rATG J5 %
(BRI T e . SR AR RS A I (SAA)
BAEM A% IH% 32 mg-kg'-d", -8 d.
~7 d; ¥R W Bt i 50 mg - kg'-d', -5d~-2d;
rATG 2.5 mg-kg"-d",-5d~2d,

4. 78 LR MR  Th R A T4 (ANC) =
1x10°/L #4523 d; I /MR A : PLT > 20x10°/L FF£E
7 d HBEEg i/ Mg . By Yises R (PGF) : %
F 5 28 dik 3 58 et F i G E E 8 A H =
FZrh 22 ZIRF| DL FRIE: PLT<20x10°/L \ANC<
0.5x10°/L \HGB<70 g/L $#2% 3 d LA - fELT 40 i v
WS, [R] I HERR T 3 GVHD M AR A2 R >, i
A A7 (OS) Bt ) 2 Ay s il 240 i 4 32 56 Wl 2 AR IR
Bl AR T B B E] 5 T A= A7 (DFS) B[] SR A
e I T 440 L S B IV B R R R Bt 1 B A
T E]

5. B < 38 A A Bel AR BE AT T2 D7 B FL i B 1
J7 AT B H — TR B IZ BT RGBS A BT
BB E TR . BEVI#RZ 2023 4E8 H 31 H

6. Giil=AAb 3 432 2 ] HL AR Fisher A
WAL G , 3% 228 1 2 (1] 3 R Student-7 (IE 243
i) 8 Mann-Whitney U(JEIEZ& 5346 ki, OS il
DFS >} H Kaplan-Meier [ £k 1174387, % FH Log-rank
KW AT A, XU P < 0.05 N N2 A G5
o A B sy BT SPSS 26.0 8 4ET.

& R

1. B LR AE < B 5% 2l Bt HE 2 1) 11 IR Ay
fEVL 1, WF5E4H 7 4] GOPD it = & v+ 5 6 1],
£ 18], AR 37(2 ~ 45) % . 715 G6PD = £
TR A R X, 2 6155 B AR R B2 5 4 491
B T B L B R B R S TR A AT AT
G6PD/6GPD K il H-4fi12:, 7 9] i & ¥ JC W It A E
AR At G6PD/6GPD LU AH 1478 1F & i [ N .
LR R G0 5 2 s A4 Sk B 2 A I (AML) 3 441 |
SR L A P (ALL)2 6] .SAA 2 47,

2. AR RRIE : WFFE 4l B3 A58 3 ) A (L 55 3 1)
B V6] 51 EE A s B B R AT e 4
G f# o haplo-HSCT 5 41|, Jo A3 | W] i 440 & i
M4 et 16, 26 GoPD Ht = A I SAA i
UL Bu/Cy+ATG J5 3t 17 T4k 3 5 5 451 GoPD
it = 4 JF 200E F i s f8 2 4 61 LU R Bu/Cy +
ATG 7% 1 LUk B Bu/Cy J7 S d- T AL FE
BELEA A1 LT 20 AL A8 4 1], 218 1t T 40 i B A
36 . A S A A% 2 L (MNC) B 3 & 4 10.23
(7.83~12.92) x 10%kg , CD34" Z1 Ml % 1 & K
3.6(2.0~10.0)x10%kg. 35 %F R ZH £ 4 1) FL 2 4
fIE5 GoPD ik = AL, TR 1,

3. L4 A A L INVAELA < 5T 4H 7 4611 (100.0% )
BE LR 28 d NARA R AR IAE A, X B B
Fi )5 28 AR AHIAE A RN 94.3% . AFFT4L X R4
7 20 AT LB E) 43590 R 13 (11 ~ 17)d ., 12(10 ~
23)d(P=0.601) . IMiL/INAE A 8 H A BsF B] 43 531 Sy
21(6~64)d.14(7~70)d(P=0.113).

4. T BEAR G EEYE - BT AT GOPD = R E TR
Fad R R A A e R . 1ot R E T
allo-HSCT J& A& A= L 4E il 48, BRIAS RE HE B3R HIS L ik 92
TR RYL , BT 11 IR AR 7 Tk i s 2 &, o B
MZEA BN o 7% G6PD ik = 8 % rh A 3 {4l 76 i
A PRI IR TH40 (42.9% ) , A 52 A B FILC IS5 403 5
X REA ARG K AR R 31.4% , B kKRR N
8.6% , LRI K A %K 2.9% o LA L AL BRAH O
BRI 28 Rk 3 KL B, Ay
I A A A5 T i S A B G B A
LIS B 2 ) 22 S o it

5. B A AR G IF R AE  WFFE A 4 1) X B4 13 461
B LA Ak GVHD, W 4 2% GVHD & A= K M
Mo WFoR D3R IR L], R A&AAT IV E S
PEGVHD., XTHRA 5 6.6 1 flEELEAET (T,
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R1 WRAH(EH GOPDELZ ) 5%F R4 (JC GOPD Hit2 ) IfiL

TR B T R R
e GiEhei| X RZH
e ey sy OH
PERN[1(%) ] 1.000
E] 6(85.7) 30(85.7)
L 1(14.3) 5(14.3)
MK RGEF AR (%) ] 1.000
PR AR 0 2(28.6)  10(28.6)
SUMERER Pl 3(42.8) 15(42.8)
SV AR B 4 L 2(28.6) 10(28.6)
M B FH ARRBRRS (%) ] 0.384
SEALE AR 5(100.0)  23(92.0)
K 5E LS 0(0.0) 2(8.0)
A L41(%) ] 0.831
BTN 5(71.4)  21(60.0)
[l L2 AH 1(14.3) 8(22.9)
Jk 1(14.3) 6(17.1)
LT A IR L (%) ] 0.890
A 4(57.0) 19(54.3)
SR I 3(42.9) 16(45.7)
Tikb B 22 [41(%) ] 0.706
YK Bu/Cy 1(14.3) 8(14.3)
it i Bu/ Cy+rATG 6(85.7) 25(80.0)
Bu/Cy/Flu+rATG 0(0.0) 1(2.9)
TBI/Cy/+rATG 0(0.0) 1(2.9)
PN T B (< 10Vkg, xks)  8.48+0.41  9.98+0.78  0.122
CD34 ik E i (x107kg, x+s)  3.52£0.44  5.19+1.12  0.089

iE  GOPD: H4jHH-6- TR It S0 ; Bu: 171 %4 ; Cy : IABEBEAL ; Flu:
AP rATG : St IR IEER S 11 TBT: & B GHAYT

I ¥ 27 GVHD., 2VE GVHD & 4= 5 K 43 B 15 7
MR TG E L,

WFFEAL X B2 A 7 (CMV ) B & A %
435918 71.4% (5/7) .31.4% (11/35) (P=0.049) , i}
IR RS e 26 A 2R 4300 R 57.1% (4/7) \8.6% (3/35)
(P=0.005) , 40 B B A A= 23843 1) 2R 100.0% (7/7)
77.1%(27/35) (P=10.070) ,EBJ% # (EBV ) &L & A=
RO 143% (1/7) 14.3% (5/35) (P=1.000) , EL
B YL K A2 Ay W 14.3% (1/7) . 25.7% (9/35)
(P=0.497) ,PTLD &4 %5351 0% .5.7% (2/35)
(P=0.387) . WA KA & M PGF, 4k & 1%
PGF % 4= R g & i T X IR 2H [42.9% (3/7) ¥t 8.6%
(3/35),P=0.036],

6. HAE 545 BEVI IR 2 2023 4E- 8 F 31 H , #ff
FEAA 15 B0 H B A AT A C AR 1

PRI o X BRAL A 3 B B AT ST R R A %
JEEL Y (141]) FTGVHD (2 41 .

W’

24 G6PD it Z iEt 5 ML A A7 AE HL i B2
allo-HSCT B}, f8 3 J& 75 AT i 57 allo-HSCT FiAb 3 LA
K Z G WA FHIE , BRAE B = M OCHRIE . Ao 4l 5
7R, GOPD it Z JiF £ E B AT I A% v IR A8 4405 & AE
BTG E T, B VT A2 7 A AL PR B M, HoRL
YA /R A 5 GoPD L Z IR F T E AR,
RS e s Tk e | M I B M 4% L 4k & 1% PGF &
AR TE R $E s AT GOPD 2 E [ %
allo-HSCT &% A AT A7 1Y, {H W B X B e | i
MR BE R Tk & 7k PGE 255 3B BT IA -

G6PD il 1+ ] %5 1 -6 W R S (LK NADP 38 Ji oy
NADPH 17 , X 5 NADPH £ 5 4 Bt H ki Ji il
SR I IR RIS R e LG MRS 1 e A 38 D
A5 W6 H IR AT o A P 4 (reactive oxygen species,
ROS) , TEHL AL e FEZAEH] . ROS SR IE T AR
TEH B HRACHT  AIE S YA RN, Y G6PD fik =
B, 32 2] FECROS 3G 0 A9 PR 2R AN wjgk g | St s
25 (BRSSP AE R ) sl (s 048 ) il , 2
ROS NREAH 21| S i 175 bk 1 Bl 2H 2t 8 Ak 42 493 , etk
ALHR VA MAPE T L 2 R0l Y FEARAFAY
Wi, T A A 91 GOPD Sl (1) 35 75 F% F ol 2 Hh 4Rkt
o T A 5 BRI ISP AR 2 AR AR i 75 & PR 2 14 ]
U QO N A - | R | O € o = %3 R N W e
CMV/EBV 8L sl 41 P | B P B, JR s o 5T Hh
G6PD it = (1 LRI i i tR, Frp— i) Lo 1 8 o 7
M FERE T R 5, PRI S ILAE | AS BEFHEBR HB EC At £
TR, ¥ IR i i FR e | R R C IR
I & AE , X 0] GEARAS #5 T L 34 3k GOPD it = i
S GOPD I B TR & AE A9 A [T st
PEGERE, B R 1T GOPD Wil , #4521 R kAT
GOPD & PRI il , 75 & A >fe B8 I o 461 il iy B P A
FEUESHALEIE .

G6PD i = JiF £ H BRI R B 25 i &
PR AR, TR GOPD 7 f 38 i o v e 3 o
YEFH , GOPD i 5 JE e AU i & 38 i =, Rk
U RT3 3 A A s R 3 P 2 i S 75 A
(NET) Pl 7 S BRAM R I . BF5E & 3L, thbes
20 Jif T B A MRS B L DT A 2 B B R M g
95, WNEA LTSN TR . CMV RN 25 A M 0T e 5
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R R R EEAE Y, NET 206k H kA 20
3 06 ) X AR 285 4, A 53 47l 25 I 2 S8 A A0 s i
1A, LA 1Ef302E W0 W A 40 | T) Aol 8 L 28 2 9k e
PSS BFGEARIR , GOPD Mt 2 I Hh P 20 A
g B L K 43U NET (Y D REHRAZ BRI , DA T 1) 55 %
W AT BRAE S0 eAk, T GEPD Bt =
T EROS KGN, DL SGE i BEAK A A - 180
NLRP3 #AE/IMATRT /-T2 ROS 34, #54 AT fig
FI 955 2 52 1, DA I 438 00 96 B 8 B 0 8
I, GOPD it = H8 359 B B e KURS: i A7 Bt
47, GOPD ik = SiE 45 Jf 2 & 1 M A8 1k
I7 5 BB R I e A R R B I AR S &
P, G6PD filt = 4iF B allo-HSCT Ji CMV 8L il
PR & A % 1 25 = T GePD ik = [ . BRAE
ST I, R B2 5 BKO#E ' .CM V'
TR 3 7 S e 45 2 VA 5 11 allo-HSCT A IH4E o
PRI IE , GOPD it = 4iF f8 5 H 0t 14 B I 9% & A= XU T
AT SR T R A e i L T B, (HAT EAZ IR
TR BIEE D AHF5E HR BBV JEkYe & A A i 4 (]
ERTGIT2EE L,

4% & Tk PGF 7F allo- HSCT W 8y & 4= R Ky
34% ~10% >, AWF5Erh, X R4 4% & P PGF &
A3 8.6% , 5 BEA: SCHRHR 1B — 30, (B 58 4 4k &
PGF KR Ei842.9% , M4k A PGF I kAR S
haplo-HSCT . 14 GVHD LA}z CMV Jak 4 2 % 1) AH
ettt g DUAKIFSE H GOPD il = SiF i RS M 4k
KM PGF & A Z8F i3 Al RE 2 BT CMV g | i
PEBS IDE 2 2595 25 B K A SR TR T B

AR EE R W , A I GOPD St = 1) 1L I8
T A2 5 L allo-HSCT Fikb 28 , R 40 . 1fin /)N
M AT IRRIAE A  AE RS AR 5 0 15 o e s al
5% e 58 45 IFE Be 4k % PGF ., DL _F 258 i 7 B KM
FEAIFSE L R iR MR IR Sk
FlzEse A M A TE T RIRE he
YEE TR T AR IR BT SRR
BRI T B S0 KR AT SCER B HAbAE 3 - 5 55
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