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FLT3-ITD 5 DNMT3A R882 XN Z& 4%
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[#=] H# # i FLT3-ITD 1 DNMT3A R882 X 28 A% X} Z 14 4% 2 11 1L 5% (AML) & %
allo-HSCT WG AU IR . ik i FH B3R 154G D 206 (7114557 allo-HSCT B AML 3 (ML R 43
T ) 25 W B AE T B9 1 B A1 ) W12 B 1 i v o L 1) 5 IR 58 78 41 42 (4346 FLT3-1TD . DNMT3A |
c-kit,CEBPA \FLT3-TKD .NPM1 ) , [u] J5i 14: 43 A7 £8 35 040 1 R WAk, b 45 25 1R 98 740 21 (9 B A Tl ) o
R 12061 AML B 5 10441, % 102 1], A 4F1 38(3 ~63) % . FAB 43 : M, 6 il ,M, 24 /4],
M., 56 %, M. 39 45l , Ms 63 1l , Mo 6 15, ANBEF25 1251, @41 206 1] H 35 M 49 12 I 1) 5 728 J PRI 5%
B> A 4 41 . FLT3-ITD" DNMT3A R882° 41 (A #) 19 f4i], FLT3-ITD' DNMT3A R882 41 (B 41 )38 ffil,
FLT3-ITD DNMT3A R882 4 (C#H )21 |, FLT3-ITD DNMT3A R882 £ (D #H ) 128 {4l . PU£H [a] 1 1] |
AEIE W2 AR THE FAB 40 R SR AT GRS e A R LA TP % X GVHD &
He RS, 22 G L (P> 0.05) . @ALHMB.C DA FL#, 2 45 B LR B [ 435k (72.2+
2.6)%.(38.6£0.6)%.(36.8+1.6)% ., (27.8+0.1)%, P{H < 0.05 | , M AAFREAK 43510 (30.9£13.3) %
(67.5+7.8)% . (61.4+12.4)% . (80.1+3.7)%, P4 < 0.05 ], Jo P LI LE AE 2R [ 43 5 R (11.3+10.2) %
(47.9+8.4)%.(56.8+12.5)%.(79.7+3.6) %, P{E}] < 0.05 ], #5it 45 FLT3-ITD 5 DNMT3A R882 X}
AR 1) AML (B At o BRI R ARk mn , BAEAE RN TG A A 3R A 2%
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[Abstract] Objective To investigate the impact of FLT3- ITD and DNMT3A R882 double
mutations to the prognosis of acute myeloid leukemia after allogeneic hematopoietic stem cell
transplantation (allo- HSCT). Methods FLT3-1TD, DNMT3A, C-kit, CEBPA, FLT3-TKD and NPMI
mutations were detected in 206 newly diagnosed AML patients by Sanger sequencing (M; and those
received FLT3 inhibitor were excluded). Clinical data of AML patients were retrospectively analyzed to
compare the prognosis of each gene mutation group. Results (DOf 206 patients, 104 were male and 102
female with a median age of 38 (3-63)years, including 6 cases of M,, 24 cases of M,, 56 cases of M., 39
cases of M., 63 cases of M, 6 cases of Msand 12 unclassified cases. @ All 206 patients were divided into
four groups according to the mutation gene at the time of diagnosis: FLT3-ITD " DNMT3A R882" group
(group A), FLT3-ITD" DNMT3A R882" group (group B), FLT3-ITD DNMT3A R882" group (group C) and
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FLT3- ITD" DNMT3A R&882" groups (group D). Gender, leukocyte count at diagnosis, chromosome
karyotype, the median age, FAB classification, disease status prior to transplantation, type of donor,
conditioning regimen and GVHD were not significantly different between four groups (P>0.05). @ The 2-
year cumulative recurrence rate (CIR) of group A was significantly higher than that of other groups [ group
A (72.2£2.6)%, group B (38.6+0.6)%, group C (36.8+1.6)%, group D (27.8+0.1)%, respectively, P < 0.05],
while the 2-year overall survival (OS) rate and 2-year leukocyte-free survival (LFS) rate were lower than
those of other groups [ group A (30.9+13.3)% , (11.3£10.2)% ; group B (67.5£7.8)%, (47.9+8.4)%; group C
(61.4£12.4)%, (56.8+12.5)%; group D (80.1+£3.7)%, (79.7+3.6)%, respectively, P <0.05]. Conclusion
AML patients with FLT3-ITD and DNMT3A R882 double mutations had a very high CIR and low OS, LFS
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after transplantation.
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2 PEBE & A M (AML) B 5 ik S e
LR 98 A AN A A S R TR AR Y A
AML f9) & 5 2 il . FLT3 (Fms-related tyrosine
kinase 3 ) 2 T 784 i 220 PR ity 32 AR R A b 22—, 7
L X I AE 40 A 1 5 L 43k Ty T R R
FLT3 A P I R S 2R T 3 A B IX ) P38
H1 156 # & (internal tandem duplication, ITD ) F i 42
T 5% Tt 435 #2) 33k ( tyrosine kinase domain, TKD ) { b3
558748 . FLT3-ITD 2848 7E i AML H ) & 4
RYH 30%, FIT3-ITD 248 FHE AML H & 38 5 H
A1 I 20 B R B D 4 A s I
RG22 5 52 R S I IRFFIE", 5 AML BAS R T3
JE A& S FLT3-1TD B AML £ # allo-HSCT J&
34 EETE (OS) Al ik 58% ', {H FLT3-ITD BH
AML £ 7 allo-HSCT J5 R %, A= A7 B () 5 0
5% 7R , FLT3-1TD 5848 45 %) 15 )k DNMT3A 245
77 A i ELX AR X5 A8 1) AML B8 3555 AL TT Y
ARG (CR) R WARAL, 52 & R85 s FEImIK
o AR TR A SEAR () AML F8 35 38 FE 5 B
BRI 155 CR JF /AT allo-HSCT, 4+ BURL 2 9iE
AR AEI VRN A A it o H X AU (R 58 A8
() AML £ 2 BE 7538 i allo-HSCT ik %) 4 K A= 77 i
() AN A3 A A7 B i 11 H Y, 251 H AT fp e A
XLGEAR AML 1) B Ml T I 155 D0 B A 41 38, FR AT [l ot
PRI T2 H BIIG IR HGEAT .

w57k

19w A BFFE 48 A 2010 4E 1 H 30 H & 2014
412 H 31 HAE TR N R A7 Bl e 26— 5 Bt 07 I8t T S
N R P B 237 allo-HSCT HAF- B W18 B BEbr A 1
AML 3 206 1] (M, Al H 43+ # 1a) 25 9 R $ir 3
JE By E BRAN ), Hord B 104 1), 42 102 1), v A 4F
% 38(3~63)% . FAB /3% : M, 6 {4l , M, 24 {5 , M,

Leukemia, myeloid, acute; FLT3-ITD mu-

56 51 , M. 39 451 , M 63 151 , M, 6 15l , AN fig 4325 12 9l
FITAT B R A

2. AR FE A AT - 8 B8 b AR R H
Ficoll 47 & ‘& B& 0 > 2 4l Y , >k F] Progma 7 H]
genomic DNA Purification Kit fli#& DNA, ABI/A Fl
Hot startaq fiff PCR 3" ##4 c-kit F£ [ 8, 17 54} i+
NPMI1 A 12 540 i F (FLT3 LA 20 540 87
DNMT3A FE[H 55 882 i 2848 #1415 XI5, . CEBPA & A
FRAME F . PCR 4 F:95 °C 5 min; 95 °C 30 s,
58 °C 30's,72 °C 90 s, 35 MF¥F ;72 °C 7 min, PCR
7R ABI-3730 B EE R A AT SO 5 447 98 A8
DU C R 3R 7 B I 55— B B IV I 52 T 2 1) o

3 ARYT A B ARG A2 34T R R
SHEMY  EFEAFZOHERES~ 2 mg-m’-d "3
1~3 K, P4 (Ara-C) 100 mg-m2-d ' 55 1~ 7
Ko FEFITHAS CR G, W TFAR IS <60 5 4, T
FA (FUAPIHE 30 mg-m™>-d" 55 1 ~ 5K, Ara-C 1 ~
2g-m”-d"5 1 ~ 5K F PRl Ara-C(1 ~ 2 g/m’
12h LR 25 1 ~ 4 K) ARk R 7 LU k7
1~ 27 R A A IG HE 19 fREAT allo-HSCT; XF
=60 % 1 BT, LS PR i Ara-C (75 ~ 100
mg-m”’-d'x5~7d)NEERY T ZILIE 4~ 6 DT
A AWM B BT allo-HSCT, & & /METR
%% F FLAG (35 P17+ Ara-C+G-CSF) \MAE (K
FERER+ Ara-CHERFEIA ) SF RIS T 7 22, 3145
CRJG WG & 3E 3 S 4 7 allo-HSCT,

4. allo-HSCT: B R i 1fi T 4 Jid 7% 41 (haplo-
HSCT) 2k FH B &b i (S8t i) T2 s A, 2%
2 oy 1 RN DN W e o 1 =i D 1 R e 2
o A R AR R AZ A (6~ 8) x 10%/kg,
CD34'4iiffd (3 ~4)x10°kg. 16 FIAFTE R EMEZRIRE
s i P R FH DA 3 A By 58, FLAR AR A 1Y
fii 2t B Bu/Cy TiAb #1558 o #52 [A) s HLA 42 4H
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R Y R 2 RS (MTX) BR5 L R A
(CsA) Wi B GVHD. #5252 J6 % HLA 2 tH G # 4
haplo-HSCT 9 £ 35 (o 40 e i 240 Bf sk 2 11 (ATG) |
MTX . CsA K& R (MMF ) i ff GVHD,

5. FED7 R 12 JHRE DT ()45 R BE DT
B IE 2 20154F 12 A 31 H. 206 6 & Pz BE
Vi) 25(1 ~ 58) /4 H o BEVIIFIT 258 0 A L%
HAEIFE] (LES) & OS I,

6. Ge it Ab 3L - U 2 9 18]l R B RE Y LE R
FH R J7 K 38 F1 7 22 23 Bt , OS L LFS B e #%ok H
Kaplan-Meier i , 2R & 1Y HEBCR FH R A4k
M, P <0.05 HZEFAGI2EE L.

& R

1. H1 12 i} 58 A8 F B () K 1% 50 < 42 32 allo-
HSCT 1206 5] AML £ E W2 I} 58 A48 FE R 1 45
L1, He g AR FE PR R AR 1T S ALK IR N
FLT3-ITD * (12.6% ) , CEBPA X %€ ¥ (duCEBPA )
(9.7%) ,DNMT3A R882'FLT3-ITD NPM1"(6.8% ) ,
DNMT3A R882'(6.8%) , CEBPA #5875 (siCEBPA )’
(4.4%) , H:rf DNMT3A i 58748 55 2 7 R882 fif
H, R % P DNMT3A JE R882 2845 , Hivj 82 {4l g 3%
A AT 2R AS

2. PR GEARE 0 B R VA < ¥ 428 206 11 &
BARYERTIZ B 1) 548 FE A L 4Ry 4 4 - DFLT3-
ITD° DNMT3A R882°4H 19 1 (A 41 ) ; @FLT3-ITD"
DNMT3A R882 41 38 #i| (B 41 ) ; B FLT3-ITD
DNMT3A R882 "4 21 fi (C 41 ) ; @ FLT3-ITD
DNMT3A R882°41 128 4| (D 2H ) . #k Rl 1725 s,
A 1261(63.2%) 8 % , 1241 (63.2%) L1, Hr
541 (26.3% ) FE T & A&, 4 41 (21.1% ) 58 T 5 JiE
GVHD, 2 51(10.5%) 5t T S fE e , 1 i (5.3%) SE T
BEANERG B 14141(36.8%) & 4, 13 41(34.2%)
FET, Horb 6 451 (15.8% ) FE T4 & %, 3 4611(7.9% )
HEF EAE YL, 3 41 (7.9% ) 4E T 5 J¥ GVHD, 1 44
(2.6%)FCTHEAENTF 4 ; CLHA 6 191(28.6%) B %, 6 4l
(28.6%)FET-, Hodr 4461 (19.0% ) FE T4 52 %, 2 14
(9.5%)%E T JF GVHD; D 2404 26 41 (20.0% ) & % ,
28 141 (21.5%) FE T, Horb 15 4 (11.7% ) JE T4k &2
K611 (4.7%) BT HAE YL, 4491 (3.1%) L T H
GVHD, 2 51| (1.6% ) St T EAE 42 , 1 41 (0.8% ) FE T
BN IIRE S . AR AR 2R 4
LT+ %50 . FAB 43 784 B8 A I RS L Y AR A

R 1 %% allo-HSCT (1) 206 5] AML S E W2 58 AL KL R 1Y

FER 5 1% (%)
FLT3-ITD 26(12.6)
duCEBPA 20(9.7)
DNMT3A R882+FLT3-ITD+NPM1 14(6.8)
DNMT3A R882 14(6.8)
siCEBPA 9(4.4)
FLT3-ITD+NPMI 7(3.4)
FLT3-ITD+duCEBPA 4(1.9)
FLT3-TKD 4(1.9)
DNMT3A R882+FLT3-ITD 4(1.9)
c-kit 3(1.5)
NPM1 3(1.5)
duCEBPA+c-kit 2(1.0)
DNMT3A R882+NPM1 2(1.0)
siCEBPA+NPM1 2(1.0)
DNMT3A R882+NPM 1+ FLT3-TKD 2(1.0)
FLT3-ITD+siCEBPA 1(0.5)
duCEBPA+ FLT3-TKD 1(0.5)
NPM 1+ c-kit 1(0.5)
DNMT3A R882+ FLT3-TKD 1(0.5)
FLT3-TKD+ NPM1 1(0.5)
DNMT3A R882+NPM1+siCEBPA 1(0.5)
DNMT3A R882+FLT3-ITD+NMP1+c-kit 1(0.5)
DNMT3AR882+NPM1+siCEBPA+FLT3-TKD 1(0.5)
[P 82(39.8)

7 : duCEBPA : X %8 2% CEBPA ; siCEBPA : #5825 CEBPA ; [ 1
2H  RAGHUTA E S 588

R R AL T %R X GVHD RAER2Z R T
Gt EE L (F2),

3. fE A FLT3-1TD }2 DNMT3A R882 X} %8 7%
AML H: % 191l PRAEFAF . FLT3-1TD” DNMT3A R882°
2H 4t 19 4, )12 i 457 WBC 38.0(10.8 ~279.0) x
10°/L; FAB /35 . M, 5 91 , ML 4 151] , M 8 451 , NFiE 32 2
1915 18 9 e (e ARAZ RUTE 7, 191 o AR Ry 47,XY,
+21[3]/46,XY [ 7] ; % 4 #5] 5 FLT3-ITD+DNMT3A
R882 WAL, 14 1] 7 FF NPM1 %48 (FLT3-ITD+
DNMT3A R882+NPM1 ), 1 i} 3 NPM1+c-kit 575
(FLT3-ITD+DNMT3A R882+NPM1+c-kit) ; &5 1 J7
547 35 CR YA 10 4] ; B 48 AR A : CR,
1441, CR, 5 f91l ; allo-HSCT Ji5 2 ] i & & A T bk
GVHD, 1 il & *= IV & 2% GVHD. allo-HSCT J5
6 ™MHWE K TH, 121 HMNE KB, allo-HSCT
J& 64~ A BT 56, 1A RAET- 9 il
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EiEtan AL(19%1) B (384) C4l(2141) DA (128%1) Geitik PlE
PR (), 53 /%) 8/11 15/23 714 74/54 7.598(,*{H) 0.055
AR, MGIEED) ] 41 (21~59) 40(15~58) 47(27~60) 35(15~57) 1.703(F{i) 0.087
#)i2 WBC[ x10°/L, M(JE) | 38.0(10.8~279.0)  35.0(1.0~403.0) 30.0(1.9~121.0) 13.0(0.7 ~307.0) 2.069(F{H) 0.051
FAB 43 %1 (]) 20.388(*fH) 0.311
M, 0 2 0 4
M, 0 3 0 21
M, 5 9 7 35
M, 4 9 4 22
M; 8 12 10 33
M, 0 0 0 6
ENGes 2 3 0 7
FEAEHTZIRES (1)) 1.680(,fH) 0.641
CR, 14 27 18 98
=CR, 5 11 3 30
PR () 77137 B) 0.052
e 19 35 20 105
i fi 0 3 1 23
HEF SR (H]) 1.261(/1H) 0.738
A 11 23 14 87
B 8 15 7 41
ToAb STy % (1) 0.390(,*{A) 0.942
K Bu/Cy 17 35 19 119
RIC 2 3 2 9
Z 1 GVHD (i) 0.223(/1H) 0.974
I+0 5 4 11 31
M+1V 3 3 6 3 16
18 GVHD (i) 0.488(/1H) 0.921
Jri PR 3 5 2 16
SR 1 4 1 9

7 : A4l :FLT3-ITD" DNMT3A R882"; B 41 : FLT3-ITD' DNMT3A R882 ;C 41 :FLT3-ITD DNMT3A R882'; D 41 : FLT3-ITD DNMT3A
R8827, CR:5E4ZEM; CR,: 55 1 IRGERZEM ; =CR,: 55 2 R M VL 58 255 . Bu/Cy : I 26+ PRI ; RIC - Y5 1 2 T b 1

4. FKIEHNRAHZ R RAAF A2 R
TR [ (72.242.6)% J75 T B 241 [ (38.6+0.6)% ]
C4H|[(36.841.6)% ] (P=0.018,P=0.026) ,2 4 OS
Z[(30.9+13.3)% K T B4L[ (67.5£7.8)% ] .C4H
[(61.4£12.4)% ] (*=6.704, P=0.010; y* = 4.860,
P=0.027),24E LFS %[ (11.3£10.20)% | IME T B4H
[(47.9+8.4)% ] . C4l[ (56.8+12.5)% ] (*=4.926,
P=0.026;=6.469,P=0011), B4 .C4H 24
BB LY E T DY (38.6£0.6)% X (27.8+
0.1)%,P=0.032; (36.8+1.6)%% (27.8+0.1)%, P =
0.044 1,2 4 OS RAK T D 4L[ (67.5+7.8) %%} (80.1+
3.7)%, 7 =4.606,P=0.032; (61.4+12.4)%%} (80.1+
3.71)%, ¥ =4301,P=0.044 ], LFS EINE T DA
[ (47.9+8.4)% Xf (79.7+3.6)% , ¥ =17.605, P<
0.001; (56.8412.5)%%f (79.743.6)% , * = 5.538, P =

0.019], HHHAENE KL UL 1,
p B Y

FLT3-ITD 1 DNMT3ARS882 %l & AML i J5 A~
KA K, allo-HSCT 1] LLCE 43 B AE A X 9 Fh
PRI 2878 (1) AML [ TS 7, 4R 1 allo-HSCT /& 45 1 L)
Pl 3 £ 4 FLT3-1TD H DNMT3AR882 X %8 7% [
AML TS, HATEEA s . IR 1504r 7 194
$:5Z 18 allo-HSCT [ X548 ) AML fB 4 14 1 IR 9%
BE, KA AR H B MG TEie OS ik & LFS
B, i B LR B TS S

FLT3 2 [l 784 i 2 B i it 32 A R 2 — , 7
L 0 R 200 B B4 5 oAk T TR EE AR
F. A5 FIT3-1TD & 78 i AML Il IR Wi J5 #8 2
FLT3-1TD FHH: AML 855 1% 5 1bJ7 CR % 5 FLT3-



+556-

rP AR IR A 2R 2018 4F 7 H 45 39 45245 7 44

Chin J Hematol, July 2018, Vol. 39, No. 7

ITD FI¥: AML S E AL, A 345 CR I RIT 45 7
1= 7 i Ara-C L[ fby7 57 & AR R & ™. Lin
SEUIRGE , £E A FLT3-1TD FH % AML 5 4% % allo-
HSCT 5 7] LA#k45 5 FLT3-ITD Bt AML £ #4310
) OS 3, A% allo-HSCT 3 OS It ] B 5 4 45
SR Ahn 252 3% 38 , FLT3-1TD FH 41 AML £ % Ay
FERE TS 3 FLT3-1TD (PR 25 . ARBFIT 45 Rt dit
/K FLT3-ITD* DNMT3A R882 4B )5 2 4F OS %
K LFS I T FLT3-ITD DNMT3A R882 41 ,24F
ZFRA %5 T FLT3-ITD DNMT3A R882 4,
UL FLT3-ITD 27452 AML HilJa A B AYFE b o
DNMT3A VT 43R 7E AML 38 o & B &

2845, DNMT3A FHMESE R AML UG ANE ™, DU

AR 45 R 8o, 75 A7 3515 CR Ja # 4% allo-
HSCT DNMT3A FH1E AML 5 % 1 3 4F 0S % . o
PR T AL L Ef LS 41, Ribeiro 28 9% ik
77, DNMT3A & AML K B i 5 0 hsr R 2
DNMT3A Ry #4115 28 45 J& R882, D HB 4 if AL 4%
P AR JC LA AR A% | i B9l R882 48748 Ay IIfi IR i
J5 5 R882 ZEARAF £ 22 5+ , Gaidzik 55§t iH R882 %
A FIE R882 2848 A7 AH K B I R Tl )5 , R882 2 A8 4
INEARM T R AAER SR NTEIE R882 AR /R T 4T
)OS %, Ahn 4§ lL# | DNMT3A R882 FHPEL
F19FE R882 DNMT3A 4 } Y A= I DNMT3A — 41 &
# allo-HSCT J5 I 5 1 L , & 3L DNMT3A R882 [H
Ph2H 5 59 SR 4H L%, allo-HSCT Ji 5 4E OS K . G
F AR RIAL, B R RE R . AW DNMT3A
R882 BH 1 4H (C 4H ) 5 DNMT3A R882 [H 4: 41 (D
2H) [ #2 , allo-HSCT J5 2 4F OS % J LFS H4 1%, 2
4 BT R AR . R882ALE R FHAML A R
ST = = RN W 2 N o = - W PR I
DNMT3A R882 X DNA H JL Ak i H% fif 1 417 il £

A

B

FLT3-1TD BHYE AML £ & H DNMT3A %845 11
R 2R B G A RGE BN AE A A,
WAL 2B i BL PR 2875 (DNMT3A ) 25 5 15 & FLT3-
ITD 27517 s i A5 #R 1 FLT3-1TD B PE AML 8 % th
DNMT3A 58745 [ #6555 41.7%, 1 FLT3-1TD B
AML £ 3 ' DNMT3A =728 i & it 28 WA 23.7%,
M H X A R4S AML 3515 50T 1) CR R i
TR , 52 & 5, allo-HSCT BYI7 B AR 2550,
Ahn ZE"5%F 115 115 4697 38 CR 5 #7 42 allo-HSCT
f) AML 8 & dF 45 7 i vk g (Hrp R
DNMT3A R882 Fil FLT3-ITD X275 11 5] ) , 45 %% &b
71 DNMT3A R882 Fl FLT3-ITD X 5¢ 78 /& AML 3%
A G A RIS ik S &R A e At 2848 | X
RAE BERAG B 54 OS #(9.1%) TLH ML AF
F(9.1% ) B FEAR, 52 k% (81.8%) BT F+ &1, A
fIFE 4 FLT3-1TD #1 DNMT3A R882 M 578 AML £
HRMG 24F OS F (LFS R | B KR 51 K
(30.9+13.3)% . (11.3£10.2)% . (72.2+2.6)% , 4 It
FLT3-ITD 1 DNMT3A R882 B 58 15 21 % Sy 4i i

g LTk, RS B, £ FLT3-1TD FI
DNMT3A R882 X %45 i AML 7 allo-HSCT J& 2
AF BB KR OS M LFS R WAL, A FY
KAEA R JE K BTN R Ak S TR

S % Xk
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