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[ Z)H TR R AT I 2 2 M K F (serum ferritin, SF) XF 20H: (4 L% (acute leukemia, AL)/H & fG— B BEE A= B8 455
fiE (intermediate—high-risk myelodysplastic syndrome , IH-MDS ) 5 3 K 3& IfiL T~ 41 ifs # 4 (allogeneic hematopoietic stem cell trans-
plantation, allo~HSCT)J 784 FIFE M o 77 3% « B BUPE 23 AT AR o0 4220 allo-HSCT A 203 451 AL 1 TH-MDS g8 , HHs Bo H Fir SF 7K
5324 SF<1 000 ng/mL,SF>1 000 ng/mL 2 41, oA 2 20 B H A FEAE AR DG T A L BVAE A7 (overall survival, 0S) , I 347 OS
FER 2 1T, 855 : SF>1 000 ng/mL 2H £ 5 1 B AR AT 21 4 B 8 52 W 58 1 T SF<1 000 ng/mL 4 , SF>1 000 ng/mL 2H (3 ifiL/)s
PR AN R, 20 M5 5 R e o A 38 I N 1 1y 5 2 2 A A 7 o )RR 52 A DLW W 22 S 5 MR PE R AR P B 1 290 (chironie
graft versus host disease,cGVHD) & 4= 32 8k 285 5 i i Ea AR N Z2 R AT S 7R RS A BTk G SR 2% \SF=1 000 ng/mL,
FEA R OS K 3B 5 & FE T2 (non—relapse mortality, NRM) 57 fE B I ZE . SF=1 000 ng/mLL ., B 20 05 5 8 YL & R BU AR
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Impact of serum ferritin level before transplantation on the efficacy of
allogeneic hematopoietic stem cell transplantation in patients with acute

leukemia or intermediate—high-risk myelodysplastic syndrome
Zhu Lidan, Liv Jia,Gao Shichun,Wang Lu,Liv Huanfeng, Feng Yimei,Chen Ting,Yao Han,Liuv Yuqing,
Zhao Lu,Zhang Cheng,Gao Li,Kong Peiyan,Gao Lei,Zhang Xi
(Medical Center of Hematology , The Second Affiliated Hospital of Army Medical University)
[ Abstract] Objective : To investigate the impact of serum ferritin (SF) level before transplantation on the efficacy of allogeneic hemato-
poietic stem cell transplantation (allo-HSCT) in patients with acute leukemia (AL) or intermediate—high—risk myelodysplastic syn-
drome(IH-MDS). Methods : A retrospective analysis was performed for 203 patients with AL or IH-MDS who underwent allo-HSCT in
our center, and according to the level of SF before transplantation, they were divided into SF<1000 ng/mL group and SF>1000 ng/mL
group. The two groups were compared in terms of donor engraftment , transplantation—related complications , and overall survival (0S),
and the risk factors for OS were analyzed. Results : Compared with the SF<1000 ng/mL group, the SF>1000 ng/mL group had a signifi-
cantly higher volume of red blood cell transfusion before transplantation, as well as significant increases in the incidence rates of poor
platelet engraftment and cytomegalovirus infection, while there were no significant differences between the two groups in time to hema-
topoietic reconstitution , infection, and recurrence. However, chronic graft—versus—host disease tended to be affected by iron overload.
The univariate and multivariate analyses showed that disease remission before transplantation , SF>1000 ng/ml., and graft failure were

independent risk factors for OS and non-relapse mortality. SF>1000 ng/mL and cytomegalovirus infection were risk factors for poor

graft function or graft failure. Conclusion : Univariate and multivari-
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ate analyses show that SF level before transplantation may affect OS
after allo-HSCT in patients with AL or IH-MDS, and thus it should

be measured before transplantation. It may be used as an important
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2P H ML (acute leukemia, AL) J2 I 5 5t 4%
PEMRT , 32 SR BN B 0 S 2 AU ) R
A TCBERIME RN PR e R A R W S
fiE (intermediate—high—risk myelodysplastic syndrome ,
TH-MDS ) 2 & % T 3 1L 1 20 i = AH 400 fl ) — 20
S P v B, HCARR IE 2 TG 80 I it 2 ik
A B KU 1) 2P B &R IS (acute myeloid
leukemia, AML)FZ AL 3™, S 2 R o+ 40 i #%
#H (allogeneic hematopoietic stem cell transplantation,
allo-HSCT) /24 J7 IH-MDS Fl AL /e 47 58 (3R 97
FEP . AHRARHIIR 2 P R 2 5w B A i ) 5 e i
H UG, Horb gt 20T B 52 W AL AR 2 7 2 1Y)
ESUNE /SR SRS TR IR L F/ 7PN
AL H R AL PRGN, R R SO
AHALPE . MROwREE hT SR KRR R 202
i B AR TE A0 I, 78 RS AR YT B B, AR N A
TEAN AR B A gk 280, Aok Ao R B, B Al
T I 75 2% A 7K F (serum ferritin, SF) Y & 5
ML B AR BB ARAR G, (HRS AR HT SF /K
X allo-HSCT J& HARAH S I A AE S 3 52 , H
BT WA A i I8, A 2E — 2D IR . AR e
AL TH-MDS 3% P I 380 82, [ vk 2 A 1 i
R A A [ R JE SF Xt allo—HSCT 72 M52 M) , M T
PRI, Sy b — 2D 4 = B R 2l AR A nT S
(/o

I ANET®

1.1 B %

H4 2019 4F 12 7 22 2021 4F 11 7 16 Rl 22 42 18 255 — it
Ja 2 5 MLV 1 2 0 4337 allo—HSCT R LU R A
BEFRENAMFF . A ARRUE : DFF2 AL FTTH-MDS 5 ;
QFHABR, L AR s @HEAT allo-HSCT ; DFEAH A 4T SF
ACERTI . HEBRpRE : O#i2IE AL TH-MDS B4 ; Q% ki
FIARDEAT SEAFAGI A 203 B & 75 & 418, Hoh A4 iR
P 2 AL 5 2P bk T 40 B 1 0% (acute lymphoblastic
leukemia, ALL)68 5] , AML 95 {4i] , IH-MDS 40 {5 , AR¥& %kt
FISWT LA R L RIS, LIS AR SF7KF 1 000 ng/mL
g B Y LR 240 - SF<1 000 ng/mL (113 i) , SF>
1 000 ng/mL(90 ) . JIr F & FERS AR T Y 26 8 1 Ve ) 2
P AT A e 40 2% 51 45 W L [R) 3 (18 5 - 2025
%5 328-01)
12 Fi&
12,1 IGIRBERIBCSE  FEASBE fL T I7 3 G Th IR B e 4
B ANHLEAR B B IG PRAFRAE PR}, g  FEAR A M2

FEOE AR RS BB B2 WY RS R e 72 S i 1 £ L 40 M
Kokt 2 W B R AE A 1] a2 A P2 ORI E R,
LR AEANIRYST J] 30 A B0 R LY 27 A A 8 AR [ 465 100 L
HFEF Iy 410 C S, 25 (C—reactive protein, CRP) . 4L
BEHE DUELSF K F- 1o

122 BHEFE AEHHMEHE (human leukocyte anti-
gen, HLA) AR AR I 20 M A2 A ( haploidentical hematopoi-
etic stem cell transplantation, haplo—HSCT) 357 LA MeCCNU+
BU+CTX+Ara—C+ATG /7 % (A3 ET 0.2 gm* x 1 d, HIH%
3.2 mglkg x 3 d, FBEEENE 1.8 o/m? x 2 d, BHEIF 4 g/m® x 2 d,
PN PR S REBR R 11 2.5 mg/kg x 4 d) FALHE s HLA HH 5 [
i B A (HLA-matched sibling donor transplantation , MSDT)
BE T UL BU+CY & (HH % 3.2 mg/kg x 4 d, P10 B i
60 mgrkg x 2 d) FUAL 34 5 TG O B8 A8 (HLA-matched unre-
lated donor transplantation, MUDT) & T LI BU+CY+ATG J7
R (% 3.2 mgkg x 4 d, HBEBERE 60 me/kg x 2 d, LA
AR BREE 1 2.5 mg/kg x 4 d) THALHE

123 PHidaTE 203 G b, 72 BISR ATAM A i i+
A MRS, Sy v A1 ] i B % 40 i (mononuclear cells, MNC)
SEFIH11.28(2.21~17.48)x10%kg , CD34 41 F- 2%k 8.46 (1~
13.6) x 10%kg; 131 IR HI AN MBS E-BERE A, fia 40 i
MNC F ¥ %1 9.48 (4.00~18.08) x10%/kg, CD34" 4il Jifs *F 35 %
6.94(1.00~15.83) x 10%kg, ‘A A 1% 40 i1 F- 24 %5 5.38 (1.28~
19) x10%kg, CD34" 4l Jifd - 35 %1 1.84 (0.09~9.00) x10%kg. Fr
A7 BB U T A0 M IS 48~72 h B2 i 5 T 41 A 2 ik
A F 5~10 pgf/(kg-d) 3% 15 #, ARG 7 d FF 26 K 5T
LM/ IRA R , 4 300 U/ (kg-d) , ZELERHT 14 d,
s 2Y 2 M/ RO 22 50 % 10°/L I

124 FHEYYE TR ( graft versus host disease, GVHD) Bl
El haplo—HSCT K 5 52 b 72 % ) (tacrolimus , FK506) +
FH 2 W 1 (methotrexate , MTX) + 18 %5 3% 2% i fig (mycopheno-
late mofetil , MMF) J5 5&°': FK506 M\ il 4b # 55 3 K IF i
0.03 mg/(kg-d) FFEEHF 24 h, 3% Il T £ 5 B 3R 205
1 2.5 mg/ (kg d) L 24 h, I B I REMR & )5 e e IR 5
MTX : [ 555 1K 15 mg/m?, U555 3.6.11 K 10 mg/m?;
MMF M AL BRES 3 RIF4f , 45 54 600 mg/(m?-d) , 73 2 Wi
F AR 5 90 R i, i W {5 . MSDT >R F 3F 48 R
(cyclosporine, CsA)+MTX+MMF )i GVHD, CsA2.5 mg/(kg-d)
PATRA B L5 R JS TR, 24 h RS EH , 1 1 5 S ol 1R
BN s MTX [0 55 55 1.3 .6 KA, MUDT 5 7E 11l
SRS 1L A3 150 MTX AT : MMF [ 24 KT 46 50 (7]
b B AR 30 dsiR A2 . A I BLEE GVHD, T LTS8 g
2 mg/(kg-d) iR YT, B IR Y7 o8k, il ffi H CD25 #i s
BEHUIAR T e B ST BT T A0 P 2 5L W SE 2R
12,5 JRPBITRRERRG PP GRET T S 4, 6]
B 265 7 I 3B 5 i L ST B A A9 7 (cytomegalovirus, CMV) |
LA AR Qe g IG5 W67 o T MR T HF R 55 i
B\ 4 J T B DK A ZE 25 G AE
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1.2.6  AHIGARIE 23 d P YRR X005 x 10°/L
SE SO ZR A TR SE 3 d AN T I/ AR B0 i/ MR B
(platelet count, PLT)>20 x 10%/LxE A E R EH, L3z{k
#A 1 (short tandem repeat , STR)>95% Ay ¥ I 40 R 52 A
Ao B ML T ARSI 19 10/ N8 A 43 2 286« A v el
2 fIST P 1ML/ K 2> (prolonged or prolonged isolated throm-
bocytopenia, PT/PIT) : & Ifil. 1 4l ffl £% A (hematopoietic stem
cell transplantation, HSCT) J& & &) il H B ifin /)N B 1 JH 4% i 4
NSRS IE W, i/ AR SRR Pl 34T HEBR A %, HL
TEWTR DAL, i/ <20 x 10771, 4k & ML/
W% (secondary failure of platelet recovery , SFPR) : HSCT J5 JG
i SR RS T d I/ MR=50 x 10°/L, 8 3RAFHIA LS
PUEELET d LB /IMR<20 x 10°/L 3 2 i/ MR
1.3 Mz

LA [l it it T 4 i ok H oA RS RERE U I dR i ). 3
10 825 K K1 1 K& o A o i < P =8 | 72 41 1 N
e \GVHD S5 JF A AE o HiBefa 1112 W B gEAT R D7 , 7%
MG 3N B BEAT 1 BT, B LS 6 > H A, 4 1 Bt
11 1RBEYT , ARG 12D A N B RAR BEAT 1 BBV, BT Y
AR BRI R 2R A TS B STR VB A
B RE AT
14 %idFrE

W FH Zstats 844 K R version 4.3.3 Giit2# 4k 4647 4047
P EZS oA AT HR OB AR = bRifl 22 (v £ 5) FR, 241
[f] O BER FH B PR 3R 22 93 # s AAF 5 IEZS 2304 (- BERH]

FRLEC (DU A7 0] ) (M, (P,s, Py 13BN, 2241 1) L8R
Mann-Whitney U RS 5 THECRORA B Bl i 4 e o, R H
+& 5 4G 56 BN Fisher A6 B MERAG 5 . A2 77 (overall survival,
0S) 7 X MR 8012 TF 1k 3] AT 4] Ji PR B0 Ty IR 1Y
I L, 2 5 28 3 T A 1 B 5 S — IR BB D s ) o B g
B MBS A AR DCHE B ey B 22 &, 3+ AR X OS (19 XU L
(hazard ratio, HR) A % 95% T {5 IX. [f] (confidence interval,
CD 4R 0S WY ST 2 PR 3R o 4 B R A AL 72 11 OS fE
W A5 bR LK SF WA Z R B b 15 OS 7 fa i PR 3R
KB 7K E 0=0.05. 1 JH logistic [0 U535 S3-41 B il mip 4 56 A8
S AN BB AR ER

2 & B

2.1 ALFH

SF<1 000 ng/mL 2H 5 SF>1 000 ng/mL 25 £ & i % #1 1i
210 i R R S AR SFOK P AR, 2 R A G E R L (P<
0.05) . HABILERFEHR , AFRAERE HED B WE 2 E R
Btz F M A HLA MG B 21T (R 45, 2 41 /R 22
REGIFEX(GRD.
2.2 3 F dm ROAS AL AN DLRAR K O KR

SF<1 000 ng/mL 41 .SF=1 000 ng/mL 4 k7 2% T & I 1] Ky
16(13~18)d . 17(13~18)d; F 4% Z & @t [] 24 17(13~19)d .
17(14~19) d; AR HLAG 4 2.7% (3 6i]) .5.5% (5 1)) , 322
SIS FE . AR R B4 58 10.6% (12 6i) |
18.6% (21 4]) , 2255 A 1247 L (P<0.05) .

£ BEEGHER, % M,(Py,P,)]

i H SF<1 000 ng/mL#H (n=113) SF=1 000 ng/mL#H (n=90) X/UTH P1H
el
Bk 60(53.10) 60(66.70) 3.276 0.051°
Pk 53(46.90) 30(33.30)
RS 26(14,35) 31(19,44) -2.394 0.072"
L
ALL 45(39.82) 23(25.56) 4.590 0.101¢
AML 48(42.48) 47(52.22)
IM-MDS 20(17.70) 20(22.22)
AT RBC 1 875(600,2 600) 3436(1 600,4 600) -7.127 0.000"
HSCT ij SF 498.66(351.00,645.00) 5788.16(1224.00,11 000.00) -6.145 0.000"
1fi 7Y
AHIA] 70(62.00) 50(55.60)
EMAE 22(19.50) 24(26.70) 6.173 0.103¢
WA 20(17.70) 11(12.20)
FIRAE 1(0.80) 5(5.50)
ez H R
PR3 102(90.30) 83(92.20) 0.057 0.626°
TR HEH 11(9.70) 7(7.80)
HLA M &R B
Eylivey 37(33.70) 36(40.00) 0.6664 0.349"
LRIV 75(66.40) 55(60.00)
LW IR AT E () 5(4,6) 7(4,8) 0.516 0.606"

7 :RBC,red blood cell, ZLA il ;a, K7 K58 b, Mann-Whitney UKGH 5 ¢, Fisher— 4 i 28 46 56
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T I T 4 RS A AH 6 JF B RE 40 R : WGVHD : SF<
1 000 ng/mL 41 . SF>1 000 ng/mL £ 2 ¥ %% F4 ¥ ¥t 15 0%
(acute graft—versus—host disease, aGVHD) & 4 # K 20.4%
(23 61]) \15.6% (14451 ; 1% ¥ B A W) B 45 9% (chronic graft
versus host disease, cGVHD) & 4= 3 2 20 5 9.7% (11 4] ) .
16.7% (15 B) , 2 B HE 2 R Y FE 248 L (F2) . Dk
e 2 UYL K A BN 96.5% .93.3% ; LA R BRI, H:
UCALFE T AL 50 R /R 5 MV RS 11 & A2 3Rk 15%
(17 41) 24% (22 1)) . it A CMV &L R BN CMV ILAE ,
TG CMV il 58 IR K

BAEJG cGVHD BRI AT o it — R gt 8y
cGVHD 1 5k, AR 5T I8 5 T AR 4 A A IR S (T
Uy 2 R i F ISR S L SR 2 H & logistic [] 5451 50 3F 47
Sy BT GEHEIR, SF21 000 ng/mL 4 & A= cGVHD B4R IE J&
OR=1.89(95%C1=0.87~4.12, P=0.108) , RSk 2% R LG 2#
TS B R R A 3 AT AR cGVHD & A KUK, (G0 — 45
P REEARRE
23 HRRAK

203 1l B 3 i oA 23 Bl AE RS AR St R B &, Hoh
SF<1 000 ng/mL 20 % "% 10.6% (1215 ) 12 5] ,SF>1 000 ng/mL
MR E R REF N 122%(116)) , 2 RTG53 L (P=
0.263),
24 EBHRL

Bl V5 28 2024 45 1 7, PR B ] DRy 37 (12~49) 4
BRI 47 BE BT, Hdh SF<1 000 ng/mL 4H 18 HIFE T ; SF>
1 000 ng/mLZH 29 fIZET-, K-M 248K 240 % 0S 5 5+
B Gt X, ) SF<1 000 ng/mL 2H 58 3% AE 77 B LA K (P=
0.010) (Kl 1),

2.5 HBSH

YA Cox [T R 2 AL FE M 51 AR IS BERG G RS 4 2
AR BB IR AS 12 KT 2 B A A S i) | ST K- RS AH S AL
HLA VCC AR B g4 (35 1 85 . aGVHD/cGVHD, 2k ] Cox
B AL, 45 AR X 0S VAR A SET-45 R 1 HR DL K&
95%C1, ¥ 0S AR LZICT- A s R R . L 2R 45
7R R B AR OS FE F5r K] 28 /60 45 A% Al 117 6 98 R 2 ffe /1IN
5% B4 9 (minimal residual disease, MRD) B 1 [P<0.01, HR=
3.24 (95%Cl=1.78~5.90)]. SF>1 000 ng/mL[P=0.02, HR=2.06
(95%Cl=1.14~3.74)] .3 Il A HE[P<0.01, HR=1.06 (95%ClI=
1.04~1.08)]. W53k SEFE AR A £ R B AL b | 525 A 28 i/
MRD FHPE (SF 7K 3 il 5 @ 4752 5% 0 0S A i e I8 2% .
L33 4.
2.6 FRA@EASH

R T AIESE SF KA B A A R IGES R 2
ARAFFEHAT T BT 08T o S5 A WOR  TE logistic TREBERI
20 25 R B0 R G2 R /MRD B SF=1 000 ng/mL . ¥ 1L
R H AT ORI T 40 R A L CMV R GL JR FE M A A AS
REHARMAFER I . PAZHEAER,SF>1 000 ng/mL,
F 400 i 5 B U S T O AR R AR A 2R & Jy 1) fe PR
#., W#E5.6,

3 3t i

Allo-HSCT J&IR YT KB ML 2R G890 117 H 2L
FRZ — (BB S S RN Z R L i
SERATWIFE W, BT SF /K f 19 25 S5 R Al i
S A SRR ARG 7 A G I & XU, 174 384 in 2%

100 YIAIE™, Kanda J S 5E 5007 1 112 4511425 allo-

S HSCT f& & B AH A 1Y 1ML CRP A SF /K. 45 R 3%

= WY, TEHRRR T 615 CRPTE N BYIR AR R 5 L & SF K

M (700 ng/mL) 41 5 6 BEZELA He  ROPE T3040 2.5

£ - e SO0 AR IET AR S2 6. 14 A0 X

4 - —— SF>1000 ng/ml. P AE Ak o 285 3 00 20 i RS A T o R I AFSE

el FELER KA oy , n B B2k RS A 7 =0 S AR 4 SF K

B AR IARARRARRS e T PRI R h 2 R R R 5 it

0s (J1) A AR, ABIEFE R B B AL K2 IH-MDS 47 1

E1 BENARSFATESEEBEREREER 20 MRS F R, A 20 203 191 5 25, iR HE RS A

®2 2ABFEMTHEMBNRBEHLEM,(P,,P,);n,%]
TH SF<1 000 ng/mL(n=113) SF=1 000 ng/mL(n=90) Ul P OR(95%CI)

i ZR AL E] (d) 16(13,18) 17(13,18) 0.174 0.862
Bl R i m] (d) 17(13,19) 17(14,19) 0.063 0.950
HEAZRIG 3(2.7) 5(5.5) 0.474 0.489
HAAR 12(10.6) 21(18.6) 8.296 0.004

aGVHD 23(20.4) 14(15.6) 0.774 0.379 0.820(0.410~1.640)

¢GVHD 11(9.7) 15(16.7) 3.464 0.064 1.890(0.870~4.120)
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®3 OSEEXMEARMAREEITSH

eI B SE VA P HR(95%CI)
5

% 1.000

S 0.000 0.300 0.010 0.990 1.000(0.560~1.800)

brfa/rbfe 1.000

(R G S 0.230 0.330 0.690 0.490 1.260(0.660~2.300)
R BT 2 g 17 L

MRD- 1.000

MRD-+/ A 2% fift 1.180 0.310 3.860 0.004 3.240(1.780~5.900)
SF(ng/mL)

<1000 1.000

>1 000 0.720 0.300 2.390 0.020 2.060(1.140~3.740)
HLA PCig

Ecvithey 1.000

BRI 0.220 0.310 0.690 0.490 1.240(0.670~2.310)
RS

i 1.000

= 1.220 1.010 1.200 0.230 3.390(0.460~24.680)
CMV g

i 1.000

E 0.220 0.350 0.640 0.520 1.250(0.520~2.450)
aGVHD

R 1.000

KA 0.120 0.400 0.300 0.770 1.120(0.570~2.950)
¢cGVHD

KA 1.000

KEE 0.260 0.420 0.620 0.530 1.300(0.570~2.950)
F 0.020 0.010 1.660 0.100 1.020(1.000~1.040)
JUNIGEE S 0.000 0.070 -0.600 0.530 0.960(0.840~1.100)
W B AL A [H) 0.000 0.010 0.000 0.990 1.000(0.980~1.020)
T 1, T 0.060 0.010 6.770 <0.001 1.060(1.040~1.080)

®4 OSEEXMERNZTEREIEFHH

Eiztan B SE VA P HR(95%CI)
R AT O firp I L

MRD- 1.000

MRD+/4 2% i 1.050 0.310 3.370 <0.01 2.860 (1.550~5.260)
SF(ng/mL)

<1000 1.000

>1 000 0.680 0.310 2.230 0.026 1.980(1.090~3.610)
T I T 0.060 0.010 6.380 0.003 1.060(1.040~1.080)

SF/KF-43 K 24 :SF<1 000 ng/mLZHA1SF=>1 000 ng/mL
W, L AT A 2 2H B E U T £ LA K AR AE
2E5% BN 2 LR SF Ky 25 5 R B2 2140 i
VEE A SEMR o [ 2038 ok 43 A BEAR T SF 7K F
S B OS ST FE B R 2, B2 % 185 SFKF 1

SHE T E B AR AL AL BRG T B A I R
B TG i A R R 38

FEAE 5 1 10T 2R MEAF A B (poor graft function,
PGF) &R allo-HSCT y7 B T EEN K Z —,
Horp i AR A AR AR A L P 2 Sk P 3 ol T 20
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F5 HEANKBAENTRHREEEEFHH

Eizt B SE Z P HR(95%CI)
P

% 1.000

S -0.360 0.370 -0.980 0.327 0.700(0.340~1.430)

brfa/rb e 1.000

e Y s 1 -0.010 0.380 -0.030 0.978 0.990(0.470~2.070)
RO BTS2 e I L

MRD- 1.000

MRD-+/ K 2 it 0.800 0.390 2.020 0.043 2.220(1.030~4.820)
SF(ng/mL)

<1000 1.000

>1000 0.980 0.360 2.700 0.007 2.660(1.200~5.930)
HLA PR

Ecvithey 1.000

LIRFAES 0.840 0.410 2.050 0.040 2.320(1.040~5.190)
RO

7 1.000

= 1.070 1.060 1.010 0.313 2.910(0.370~23.220)
CMV

i 1.000

S 2.290 0.400 5.660 <.001 9.880(4.470~21.830)
AR 0.010 0.010 0.430 0.667 1.010(0.980~1.030)
VERCFR -0.990 0.080 -1.050 0.194 0.920(0.780~1.080)
2 W B FE AR I 1) -0.010 0.020 -0.430 0.667 0.990(0.960~1.020)

#6 BAKB/AENRRHESEZEEASH

£zt B SE 7 P HR(95%CI)
FEAH T2 M 155 10

MRD- 1.000

MRD+/A< G2 fift 0.820 0.450 1.830 0.067 2.280(0.940~5.500)
SF(ng/ml.)

<1000 1.000

>1 000 0.890 0.410 2.190 0.028 2.450(1.100~5.440)
CMV e

i 1.000

b= 2.170 0.430 5.020 <0.001 8.800(3.770~20.550)

LA B3 TS AN R S AU PR 2R, LA B R 1
B K HET- K (non—relapse mortality, NRM ) , 1] i Ji&
Ju =5k XURS: 38 I, X i KO AR A T AR R R R
Mol ARFSY R I 2 4R E TE R R B A% R A
A () Ve A A S 22 501 AELAE R AR A A R LA 25001]
SF=1 000 ng/mL 2H {8 3% A AE A AN R A Wi 22 57
BB 5 F<1 000 ng/mL4H B, H EAM AR R B
FIH PT, TE logistic A HH 427K SF=1 000 ng/mL A
RAEMARNRMWGEREER, MR, it A G a5

i) B A5 A T Ak A, R AR 7 e v IR
BRI R R AT R S I, Al AL R AL
LR B AR 220 RF ST 247 BB . A 5 45 wF
8 KB FAR MG B fE -1 (9 MDS B, B H S v
ZLAN M >4 U, 3 # SF>1 000 ng/ml. 3% #% IF i 7% 4%
BT 167 HAR S SF<1 000 ng/mL. 18 i A o4k
IBIT, AT RERARAAR YRR B far , D ik ast 2 3, W I ok
SR PG, WA BFIEN R X T AR A T
Ifi Caplastic anemia, AA) it B AIRIT o b B SE
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Tt 2 1 000 ng/mL 5% # 10~20 K £ 40 i J5 17 57, BT
LR PEATAEIGY T, EX T i R R R A
P2 75 75 B SF MR 2 1 000 ng/mL LI, I AT
BRSO, F RS BE PRSI TLEA
W o ABIFFE A B S AT L B2 Ml T4 52 2R et ik
TRYT I BUECE /D R T G2 LR
243 HT , R T X I R S e P AR RIA YT R Bl
WEAR— R . 55 S AR 9T & kil 2 304 i
NS M 4 H B 2 (reactive oxygen species, ROS) 3
i, WCTT 5 A 8] 72 5 3 5 41 Y ( mesenchymal stromal
cells, MSCs) Z& R0 A 351 475 F11 F W5 3% 4k, 38 58 AMPK/
MFF/Drp 1 {5 538 #1755 5 MSCs T F1IE S F R, iF
TR AR 5 00 40 % A R 25 3 I P 5, e 5 il
T I 20 A AR A 2,

AWFFE I ELF] SF>1 000 ng/mL 4 cGVHD %k
TH TR (16.7% vs 9.7%, P=0.064) , 42 H %
#e 1E 5 AT 7% KU 384 i (OR=1.89) , Hi ) B K ke A
ol RefR Bl geit2E 25 5 . BAn, I R B AL ik
135 GVHD Z 8] 36 R M AF AR R L, #47
3NN SF A 2 5 G2 I 51, AT RE 4 B AR
GVHD & A2 Virtanen JM 252738 158 v H#% IE 4R
4% (magnetic resonance imaging , MRI) ¥ 2% 3£l i
JIE Ak & S H L AT allo-HSCT i 4k i 2% v] FE AR A%
Hi 5 28 P GVHD (1 % A KB o ks 38 ) i A 3
Ptk 5 GVHD 5 | 9 JF AR G 8 b 57 8 AL, 25
55 GVHD Il RFEIARTR G , T g 5 80l R x4
PEIN R 25 MR I R AN D E R . Pullarkat V
SRS 5Y 45 Y A I 45 18, allo—HSCT i 34 /& (1) SF
7K F (>1 000 ng/mL) 5 AE 5 OS 1Y FEAR A aGVHD
KA R ARG . AR R, 2k 2T R
3 3 R R A A I T L TR S AN | R A 2 e
SEHLH BN GVHD KA KU o Bk Ak 2B i
TP ST 40 P B2 40 5 2E U o B SRR
5 TARMLIE AL, T3S I GVHD™, A AR BFSE AR
AEATH WA 4598, (H X — R /R RS Ml i kot 28 T
B cGVHD VR AE AT 18 2 KBS IR 2 o oA Sk iy IF e
TORREA RTBETER ST, R4S A 15 2 S5 R Wbn ik
Yy, 5 B ki 2 AE GVHD K2k & R R VR .

2 20 B8 H IR K HE #4515 R 96.5% F193.3% .
A B2, REHEFMNRIN LI = R
G IR (RS 3% 55 A0 i B = R ) SR e R B3
KW4 . BHETSF=1 000 ng/mL H % CMV B %
Az SR G Ul e B R R — B
Wi I I A A 8 ket R R e R I BIE SR
ARt — 2 AT AR AL AR . (H AL E

pop e e dee o Sl S T 1pri 01| A 1) kA
H R A 5T CMV IR R A R BB A 2252,
T2 W% .

AW AL BETT ] 374 L2 4 0S 2 5
e oy =0 a8 S A GIVE RS e ATS e (g )
RIS RPN A L2 A /MRD BHYE (SF=1 000 ng/mL
T I AR H AR 0S MfE R N R . [k &2 &4
SR JE: allo-HSCT J5 (5 19 20 T IR A, BS A Aip 92
WA LZ MR B H MRD PRI S Bt e & & 0 e, ™
TR R AR A R AR T, S
Yy AR 3 i, AE TS Y R B R
R R R A I, AL BBE AE Ry B v il TR 2
I PR AS B ToRG 3 1 LA K Ak 7 A 25 e T S8k
BE RN HERL, 2T £, Pl 2R allo-
HSCT % & A2 e , GVHD XU DL &% HSCT J&5 L
PG FERAT S S E 2 OS, BN E T XU , X S5 A
W45 —5

gE LT A 9E 45 R B A Ak 2R S
X S UL TR R OS A 2K I B A AN WA R
Mo J& Sk X RS A AT AL R T B BT AILRN H AR it
I RIS , HEA TR ABFSY o
b3 e N (Rl N e ERUIEN
YEE R AT 250 SOk B AT RS B MO 7
AP MEOCEE W AR T SRR XU B I T X
SR 1A A ks KU R I 5 A AL - R
vkt
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