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17 allo-HSCT % 40 5] FLT3-ITD FHE AML (M BRA1) 8835 i R GEARE , XS A7 300 8% 5 A e P R kA 1455
2R, B8R 40 B FLT3-ITD FHYE AML 823, 5 16 01, % 24 6], R 4FIE 4139.5(16 ~ 54) % 412
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i (CR,) 34451 , R ZEfi (NR)6 ], [l L4 HE A 648 24 4], HLA TE TR & JC A R 7 001, B3 TR R A
9ffif, HH 3AEMAAE(OS) F N 74.3%(95%CI 60.4% ~ 88.2%) , Toi AL 17 (DFS) F& N 74.3% (95%CI
60.4% ~88.2%) . 34E BFE KA N 7.5%(95%CI 1.9% ~ 18.4% ) , BFFEHIA KIET- 2 (TRM) K
18.2%(95%CI 7.9% ~32.0%) . ZHZE/THEER BN, 1 A7 A ik CR(HR = 4.388,95% CI 1.232 ~
15.637,P=0.023) . &k 2 GVHD(HR = 5.721,95% CI 1.454 ~ 22,518, P =0.013) /&5 i 4 OS fi
TR fEB I ZE . CR, 147 allo-HSCT [0 % 50.0% (95%CI 77.7% ~ 82.9% ) , P < 0.001 | & 1 723k
CR [0 %] 16.7%(95%CI 3.9% ~ 37.3%) , P = 0.020 J i # 3 4 B & R 43 A NR & 1 M7 B A CR
BHERE TR, 48  allo-HSCT 7] i 23 FLT3-ITD 2845 FH P AML 58 5 15 , 175 407 W1 H) 147
T35 CR X CR, 4T allo-HSCT 3% 1l AR R4
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[Abstract]  Objective To evaluate the efficacy of allogeneic hematopoietic stem cell
transplantation (allo-HSCT) for the treatment of acute myeloid leukemia (AML) patients with FLT3-1TD
mutation. Methods From September 2008 to December 2016, 40 AML patients with FLT3-1TD mutation
were enrolled in the study. The therapeutic process, outcomes and prognostic factors were retrospectively
analyzed. Results The median of WBC at initial diagnosis was 35.0 (range 1.7-185.0) x 10°/L. The
median course number of chemotherapy was 4 (range 2-7). At the time of transplantation, 34 patients were
at the first complete remission (CR,) stage, and the other 6 ones were non-remission after chemotherapy. 24
patients received allogeneic transplants from an HLA-matched sibling donor, 7 cases from a HLA-matched
unrelated donor, the remaining 9 ones received allograft from a haploidentical donor. The rate of 3-year
overall survival (OS) and disease free survival (DFS) in all patients were both 74.3% (95% CI 60.4%—
88.2%). The 3-year cumulative incidences of disease relapse and non-relapse mortality were 7.5% (95%CI
1.9%-18.4%) and 18.2% (95% CI 7.9%—32.0%), respectively. More than one course of chemotherapy
before achieving CR, and the occurrence of acute GVHD after transplantation were associated with poor
outcome in terms of OS and DFS. The relapse rates were significantly lower in patients receiving
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transplantation at CR, stage [0 vs 50.0% (95%CI 77.7%—82.9%) , P<0.001] and achieving CR, after one
course induction therapy [0 vs 16.7% (95%CI 3.9%-37.3%) , P=0.020]. Conclusions Allo-HSCT was
an efficient approach for AML patients with FLT3- ITD mutation. Patients obtained better survival,

especially for those achieving CR after one course induction therapy and receiving transplantation at CR,

stage.
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1. 9% B« LA 2008 4F 9 F % 2016 4F 12 A # %
allo-HSCT 19 40 5] FLT3-1TD [H =16 ¥ AML (M,
FRAP) BB NI G o SRR BBV BEE T
M2 BRI ST, IF 317 240 i/ it A%
2 S FE AR R, 2 B O 28 & H s (R
SUPE R gk A0 B s ) v B2 YT 4R e (2017 4
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3. TRAR R Ty 28« i A B8 84 A7 3 e o Ak
o HAKR H % (Bu) = B BE e (Cy ) +Fi ik
$7 % (Flu) + Ara-C/ & H A 2 41 % % (IDA) : Bu
32mg-kg'-d'x3d,Cy 40 mg-kg'-d'x2d,Flu
30mg-m’-d'x3d,Ara-C 2 g-m”*-d'x3 d, DA
15mg-m~-d'x3 d.

4. fEFEO 40 B L h 55 21 4], 2o 19 il (%

B 74)) , AR 36 (17 ~ 55) %, Hih 4R % > 40
ZFH 1461 ,<40 5 # 26 , HEFHIA . WG
it (MSD )24 {7l , HLA Bt B A& oAk 35 7 4], 5
fERIERE 9 i, bz 2 A A A 1B 00 - A A 18 6,
FEARE 6 0], IWEAE 1141, ERIIAE 56,

5. T4 sl 0t LR 4 K nl i - >R G-CSF 10
pg kg - d LS ALE TN, 5 4 TOREME B
W, 575 5 FRAE A1 i 14, 40 i s~ A% 20
Jitl (MNC) & 501 CD34" 41 i 503 K ik BAMEE T
556 RFFUCRAE . 3191 £ 5 R FH B i+ A1 ] 11248
oA, SNBSS AE . Ay 37 1 - 34452 A1 ]
M40 A HE . [l MNC o457 508 7.56 (5.00 ~
13.31) x 10%kg, [7] & CD34 40 ity 17 %y 2.81
(2.00 ~ 8.82)x10%kg.

6. B Wbt 15 % (GVHD) B &G 97 « 18
MSD & # Hr , 2R F 26 98 R (CsA) 3% il v 52 )
(FK506) BX 4 4 8 W24 8 v (MTX) J7 2 i B
GVHD, 7ERMILRE (G To s S A At )
FEAE IS Al H SR Be A iR B 40 it e R Bk AR
(ATG,2.5 mg-kg™'-d"'x4 d) X WE: A g (MMF ,
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B 5 F8 bR A 5 o i @ E AL, aGVHD . 2 1
GVHD (¢cGVHD) . E. 4 i 55 7 (CMV) X EB 5§
(EBV) IAE & AE TS, B4 47 (0S) \DFS & kKR K
ML AH B T2 % (TRM) o R I &2 & PCR £ I
CMV-DNA 2 EBV-DNA, # 2 2 Y/ CMV-DNA > 1 x
10°45 D1 /L 287 CMV [fiLAE , 3% 2% 2 Yk EBV-DNA >
1x10°4% D1 /L2 W 4 EBV IAE . 45 EH CMV ik
Ji A K JE A8 T RE I I L LU UE A L 2 B CMV
o W PRI AN IAR A 2R 3 d OB AN i 46 X
$=0.5x10°"/L; MfiL /AT < 322 7 d 78 A 1L/
WA TSR PLT £545=20x10°/L, OS: B MK E
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1. BB EAYERE 40 4] FLT3-1TD B AML &
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12 mF WBC Hi i 88 35.0(1.7 ~ 185.0)x10°/L, %
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KA, BEBERIT AT RSN 42~ ),
iz Z B ALY 6.0(3.8~12.0) ™ H .
FEI PR A : CR, 34 4] ,NR 6 491 . Hor 25 il fby7
1 MYF 2R CR, 15 BI4EIT 1 MIF R R IR CR(MLF5 6
BINR ) o

2. 1 I H A OO A AR A ARAR T R 4
R, v 20 AR A %) H S TR A 14 (11~ 21)
do 1 BIBAE T CREFE ARIRAT ML/ IMRAEA |, 4% 39 141
FBE /IR A B RS S TE] SR 20.5 (11 ~ 47)d

3. GVHD K A= 1E B« 17 1] (42.5% ) B 3% & =
aGVHD, Horp T EE104], T ~IVEE 74, +100 d
aGVHD 2 & A R Ry 42.5% (95% CI 26.9% ~
57.3%), I ~ IV aGVHD Ay 2 & 4 RN 17.5%
(95%CI 7.6% ~30.8%) . 17 1 (42.5% ) & & &
¢GVHD, H. 32 % ¢cGVHD 3 4|, ¢cGVHD.J ¥Z
Al ¢cGVHD 2 M & 4= & 43 Jill 2 42.5% (95% CI
26.9% ~57.3%) .7.5%(95%CI 1.9% ~ 18.4% ) ,

R Z M d s , (B4R > 40 % )& aGVHD 1 [
[H % (64.3%%7 30.8%, 7 =4.183,P=0.041) , K &K
51 ~ V¥ aGVHD & cGVHD #H 3¢ it G [ [ % .
EE N EAE R A aGVHD ., 1T ~ IV J&F aGVHD &
cGVHD &A= R4 ] b 22 ¥ g it 2 L (P{E
353490.130.,0.678 12 0.764 ) .

4. HABBA G A IFE AT E] CMV IILE 18 1,
CMV IfiL 5iE /4 2 4% BB R A Rl 45.0% (95% CI
29.1% ~59.7%) , CMV IliL4E & A i rh A3 B[] 2y 44.5
(21~305)d. EBV IfLAE 2 4, 23 % % 4 T+65 d.
+156 do FEREVTAE], 2K 3 CMV i 2 5 EBV J&
YRH OG0 b EL A0 A B AR MR . 5 B (12.5%) FRE
KA MR , 2697 5 15

5. A S E R R A A s s Bl I TR A 31.6
(1.3~110.0)1 H , ZHEVT 45, 29 0] /B H 1715
11 BIFET-, 34F 2L 0S5 DFS %8 74.3%(95%
CI 60.4% ~ 88.2%) . HIHNZE M EERILEL, 1T
AR I8 CR[ (40.0£18.4)% X (82.84+7.9)% , ' =
5.166,P=0.023] (&1 1) .aGVHD[ (51.0£12.6)% X}
(83.7£9.1)% ., = 6.853,P =0.009 ] (& 2) 2 OS W&
B Z . BeAh, BHIFTAL T CR IR 34F OS R i
TNREIEH HES TSI EE (Y =2.788,P=
0.095) . #2532 MSD B AH fE# 3 4F OS I i T2
B A R [ (76.04£9.7) %% (61.1£12.6)% 1,
BEFILGHFE X (P=0.162) ., ftZH4ER )
L WBC 275 > 35.0x10%/L fltZ & 44 2
5 %4 cGVHD K475 5 0S 56, ¥ P<0.2 iy 7%
HYIA Cox [PIHBAY CRFH a1 HT LR)#E47404r , 25 1
R 1P R K CR(HR =4.388,95% CI 1.232 ~
15.637,P=0.023) }2 &4 aGVHD (HR = 5.721,95%
CI 1.454 ~22.518,P=10.013) &5 i FLT3-1TD FH %
AML (3 OS (I ST fE R R 2

6. R MFFEA AT L 4 il R B 4 %, Hop

35 R E A AT A NR, 332 R R AR T,
BT B 2.8.3.7.9.6 A& %, B K JGIHIT RN
W2, AT, 3 | IR ET CR R, TR 4E
Ja 43N HE K, 4 TA)T S ik g 3 1141
i, H S CR,HELH J5 H B B IR 28U ik
PET-CT /nBESMNZIE , T BB T , IR 45 Tt
PR A L4 3 (DL o 8 3 i 2% PR It A e e P
WIGMALT. . AL 40 BB EIFERBEREN
7.5%(95%CI 1.9% ~ 18.4%) (& 3) . #HiHij CR,
T3 RE A FU] BALT NR B [0 XF50.0%
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F 1 FLT3-ITD B S M58 28 I B 5 36 8 i 40
MR A 5 52 A A7 (OS) A B DK 2 40 HT

2PN ES %L OS (%) 7 P
B 0914  0.339
<40% 20 64.6£10.8
>40% 20 69.614.7
W2 WBC 0.701  0.402
<35.0x10"/L 20 78.9+9.4
>35.0x10”/L 20 60.9+12.2
(22 ORI 2.788  0.095
CR, 34 73.248.5
NR 6 50.0+20.4
A IR CR 5166  0.023
= 25 82.8+7.9
w 15 40.0+18.4
P 1.960  0.162
[ o A AR A 24 76.0+9.7
Bl 16 61.1+12.6
P AR 0.978  0.323
<40% 19 78.249.7
>40 % 21 59.0+13.7
e il 0.955 0.328
LY 33 65.7+9.5
Fifle 7 85.7+13.2
A KEZMEGVHD 6.853  0.009
= 17 51.0£12.6
i 23 83.749.1
= RS GVHD 0.410  0.522
= 17 59.7+13.4
i 23 78.3+8.6
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L35 55 A AR IR

(95%CI 77.7% ~ 82.9%) ,P<0.001],1 ™7 FEik CR
B 3R BRUE KR BART 1 AP FEAR IR CR &

FZ 0% 16.7%(95%CI 3.9% ~37.3%) , P=0.020] .
i iF WBC > 35.0 x 10%/L AR 4k 5 6 4l e & A=
cGVHDAEE & B2 [H 2

B4 ] 53 R R AT A0, 55 7 Bl RSB T
1 3E T 5 & aGVHD, 1 I3E T i tH 1fiL, 5 HI3E T &
JE IR e Z2 ik D he g v (b 2 0] 5 7 iz A
cGVHD), 4740 f4] /2 3 3 4F 2L TRM 2 18.2%
(95%CI 7.9% ~32.0%) (& 3) o A & B B4 A AH
KIET ks K 2% .
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FLT3 J& T I 7857 {4 i 220 1R T it , 7 001240 e
FHT A DA Syl R ek B R R
FLT3-1TD %8 4% T S % G2 R Ul vt M 3 v S e
WAL, J8 3 F 3% B9 PI3K Fl Ras i % , & %0 4%
PDK1.STAT [ MAP % 7E W 1Y 2 8 T (5 5151k,
TEVEAN I AT 243458 7 . FLT3 595 3405 5 AML 1
KA B IA 5, 70% LA 1 AML H 3 FLT3 & 5%
iK™, FLT3-ITD FHPE AT WL F A AN AML 45 WF 7Y, H.
IR AZR R E TP kAR B S T 5 AR
HY o SRAGIFREALRBA ML, FLT3-1TD FH
BEAST CRAFEMN, B L% =, DFS & OS 3 i)
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F &A%, FLT3-ITD BHYE Al N7 T e R A% AL Z S
EETUE RZE > X T2 AML B, N R
AT FLT3-ITD JE R 2 ARl > o R4S [l Josi i 43
BT 84 1] FLT3-1TD FH 4 AML & F ALy 7 sl , 1 M7
T2 CR % H 64.3% ,2 M7 7 CR %R 73.8%, Hrf
73 AR RS A B 2 B 7 OS K JC it A 77 (PFS) i
6] 433 o 25.9 Je 12.5 4~ H, Wi 3 4F OS AL Ny
32.1%, FUi] 3 4F PFS M 20.2%, 14EFI2 4R
KR8 43.3%H167.0% ST Al Ak 7 uE LA
BEMN ARG, 2858 & INA, W AE CRAWIE T
allo-HSCT LU$E F S E K I AEfE R

AR FRAT G T B UL AR AT allo-HSCT
(1 40 9] FLT3-ITD PH M AML 8 2 5 R 7ORE, 55
IGIT RN BT, 3 4F OS M DFS %3455 3 74.3% .,
BV, 29 Bl A AT . ZHENHTER, 14
JPREARIA CR B &4 aGVHD S5 % OS (g7
fEle 2, BAETL T CRIEH OS %55 T NR
BE HZEF G2 L, ] BB S NR 4 4]
B> KBTI AR R A G o L2 4R
W2 WBC 37 2 P 51 3t 35 280 45 R R R oA 4
755 OS K DFS R AH 5, Aok vl 3 1 i 25 3 K 1]
B HE K Bl 17 B () 2 — 25 08 13 PR 3Rt B A
FEZRIFEIR . 40 141 F. 55 v MSD #6424 1], 2% X ALL
HRAE 16 B, +100 d i aGVHD 2 UL Ky
42.5%(95%CI 26.9% ~ 57.3%) ,cGVHD 1k 4= %
H 42.5%(95%CI 26.9% ~ 57.3%) ., aGVHD % 4=
WL N Z A HLA ARG it B
HPEFAE I R HEAT AN i 1 i 20 B R S5 AR
WFFE R R A iR , BEF AR > 40 %/ /& aGVHD
ek R %, SEREAERES S 80, ik
FRIKAR R 5 aGVHD &G, il fE 5 S5 i
RN o E U S

TEREAERFSE T, Doubek 25! [ i1 4347 170 141]
AML £ 35 Ifs PR %R, Hirp FLT3-1TD PH 1 52 3% 32
1,13 447 allo-HSCT, 20 B4 T ULIE (LT, P4 B 3
1) 47 OS B[] 43 51 A 42.5 & J 29.6 J§ (P =
0.362) . 5 4h 134 {5l H # FLT3-1TD 4%, FF {7 OS
I IE] A 46.7 J& . i 1t allo-HSCT, FLT3-ITD BH 1
H e AR AR IR B S B R A S B KOE (P =
0.443) o 245 8 % 4 307 9 A AIF 5 0 O X 133 451
60 % DLy AML & 3 JE 47 [l i 52, 31 41 & 9F
FLT3-ITD 278, Horr 11 i 7E CR, H$5Z allo-HSCT,
Wi JCE K A A7 (RFS) I R IA 3] 54.1 4 H A4y
20 AR RLHE R A R RES ] R 8.6 ™ H (P =

0.003) . Meta 43 AT 75 P4 Ly L, allo-HSCT
% auto-HSCT #JA] BN & %I 835 OS & PFS, H.
allo-HSCT & & R B AIX , {H allo-HSCT 5 auto-HSCT
B OS HIDFS RAHML, R K R 1) F I A F 1k
R AR VEE NN X AT fig 5 A ST 58 Bl e b
KB m NECZ BRA 5, {H allo-HSCT 175 /& FLT3-
ITD FHH: AML 85 1A RO R F B, JLHXTF
1o 52 RV FR 3 PT RE DR T 3K 25, v IR &
T L 10 B kU, auto-HSCT 1] LLVE Jy 59 —Flia
JrERE.

AL B SRS R RBAR, 3AE B RE RN
7.5%(95%CI 1.9% ~ 18.4%) . /AT EEJRIAANT .
58, KA1 T S CR 2 (85.0% ) ,
PR TT R0 22 111 R BE RIS B A AL 23 1Y R 3 JF R
PWAARIIGE o ABAWFFEIRLEE T 6 Hil R ER AR
Jrg ol Hovh 3 BIE A G AN &, 55 3 B = BT
SEAIAENG BB RFSE CR, 22 WG I 37 X MRD [
PEIRTT ROV %56 50%. HR, R R aGVHD K
cGVHD Sk A RIFEIT 50%, RIS HE 5 v] GEam it
AW PL A MG (GVL) 8% #5053 4h,
FLT3-1TD B 8 3 Z R 7E 7 e, A 5 iE
52, BB UG 5 FLT3-1TD 2828 i fif [ FLT3 J& K 2878
5507 A= SR FE U A (AR) JAHOEM i 48 bR ]
YRttt w2 A 2= F A, AR=0.5
5o Rk W B OS ZEFEAR A A B TJ5 AHOC
B HFRTi2 AR B BI{E i A7 8, ToiEAR s FLT3-
ITD 28748 171 faf ik — BRI AR A TR Y T IEHE > o

JL4E allo-HSCT Al L2 &5 &I 3, (BB M 5
I 9% FA)) b 85 T FLT3-ITD B Pk 3220 BHoxt
TR G R B IR T R R A, B mE #
HIRYT F-B, R Aky7 DL FHR A S 1))
ToLAH B E R IR A . IR, B 2% R AE RS AR T
Je A IV FLT3 BRI 6T

FHrAR e 2 H TG K i F /N 2808 05
A7), AT LA CRAF .BRAF . KIT .FLT3 L)
K M Bz A K- 2 (VEGF-2) R R B K H T3
(EGF-3) Ffi /MR AT A A2 4 [ F (PDGF ) 45 % 1A 52
TR, A2 A0 LR T, S R AR, HETER
PR T E MR B (BRI E 2 L) Wk
FAEIBIT WIS T H o TR, [ AT DL T
allo-HSCT J5 4E RGBT , A RN 5 & Lk %
De Freitas 25 'Y 13 4 allo-HSCT J7 & % 1 FLT3-
ITD PHYE AML (85 v SR IR AR JE spah sl &
5 R 97 o 1211 (92% ) 55 3 3R A5 1L YR 27 B
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51(38% )ik % CR. ZPFHTFLH , 6 ] & A1 I
PRFE CRARZS 4 BiIMfi 45 IR BAHIRYT . Chen 5877 FF
JRZEFAEJEIAYF FLT3-ITD FIE AML #2211 ik
PRI, Mg A 22 19 55 (B AR CR R 16441,
CR. #5309, MEVA HR 3 3 001))  AE RS AR I FH &R Hhr
B A YEREIRYT o 29I K 32 57 1M 400 mg
H 2, HpEvief Y 14540 H 8558 8RB
FEJ5 14F- PFS %4 85%, 1 4F- OS K K 95% ; X} T1EFS
FE T 3k CR/CR. B9 5, 1AF PFS %4 95%, 1 4F
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