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FLT3-ITD T A MR MK R ERE
Rt PRAFAE 53 #7
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(1. PEERMA¥MEEWER % = ICU, 17T M 110032 ;2. FEER AEMHE
B ER Mg KA, 37 Wk 110004 )

WE . BR # FLT3-ITD REM &R R i (AML) 89 28 A B ZIERAFIE, ik =Bk
HH 2015 4 6 A—2017 4 6 A P E EA K FHEH v E R4 FLT3-ITD' & FLT3—ITD AML 41 % 49
AR WG RTAL, ST EFEST G R B R AR BEATINER . R FLT3-1TD AML 418 3%
CD56, CD33, CD11b & CD7 % ik & T FLT3—ITD AML %41 (P <0.05), f» CD34, CD117 & A4k T FLT3—
ITD AML 48 (P <0.05). %5 FLT3—ITD AML %4 & # b4, FLT3-ITD  AML 4 % o5 91 fo & 2w 3t 3 B8
R4S ta RIS (P <0.05), Wafsr B @ A it 3obs, 23 A% &L (P >0.05); FLT-ITD
AML 40 &% % B B %% F FLT3-ITD" AML 28 (P <0.05) ; FLT3—ITD AML 28 % % %% & & 5 fo B & G &
T FLT3-ITD  AML %41 (P <0.05), FLT3-ITD" AML 48 %% 4% &4 CD56. CD34. CD11b, CD7.
CD33 % CD117 #§ F A K-FAKT REMESE (P <0.05), £t FLT3-ITD AML &4 & o % dm i R ik
FA, ARG WIE R MR, RAGMEK, TG £, £ AMLFUBERREE., AML &F-F4n
FLT3-ITD £ LR F & 5 Baf TH-5857 . FIBie LA 26 RE L,

KR AR LEEASE ; TG

FESES : R552 HRARIRES ¢ A

Immunophenotype and clinical characteristics of acute myeloid
leukemia with FLT3-ITD positive*
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Shenyang, Liaoning 110032, China; 2. Department of Hematology, Shengjing Hospital of
China Medical University, Shenyang, Liaoning 110004, China)

Abstract: Objective To study immunophenotype and clinical characteristics of acute myeloid Leukemia
(AML) with FLT3-ITD positive. Methods The immunophenotype and laboratory characteristics of FLT3-ITD"and
FLT3-1TD-acute myeloid leukemia patients admitted to our hospital from June 2015 to June 2017 were retrospectively
analyzed. The clinical outcomes and survival of the two groups after chemotherapy were compared. Results The
expression of CD56, CD33, CD11b, CD7 in FLT3-ITD'AML patients was much higher than that in FLT3-ITD-
AML patients, while the expressions of CD34 and CD117 were much lower (P < 0.05); the white blood cell count
and bone marrow leukemia cells in FLT3-ITD'AML patients increased much more than those in FLT3-ITD-AML
patients (P < 0.05), while there was no statistical difference in hemoglobin and platelet count (P > 0.05); the rate
of treatment objective response (OR) in FLT3-ITD'AML patients was much higher than that in FLT3-ITD-AML
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patients (P < 0.05); Patient-free survival and overall survival in FLT3-ITD-AML patients were much higher than
those in FLT3-ITD AML patients (P < 0.05). The expressions of CD56, CD34, CD11b, CD7, CD34 and CD117

in FLT3-ITD patients with complete remission were significantly lower than those in patients without remission

(P < 0.05). Conclusions The abnormal expression of leukemia cell antigen, high peripheral blood leukocytes and

bone marrow primordial cells, low complete remission rate and poor prognosis in patients with FLT3-ITD'AML are

the poor prognostic factors of AML. Early detection of FLT3-ITD mutation and immunotyping in AML patients has

important clinical significance in guiding treatment and judging prognosis.
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2P #E & H LK (acute myelogenous leukemia,
AML) K. REWMRZHE. K, BEERMEZ
R EEIEN, AT ILTITA A KR gE T
T2, AEMEUEANAE L ", FLT3 3 %76 IE % 586 CD34"
I /AN Fak, FLT3 28285200 1E 5 M40 i i
HgE . A-ORIETS, TS A M. FLT3-1TD 23
RAR FEIRA, HHUEHEUIAE Y, Bk
FRUM M T80 . AR BB 53 M FLT3-1TD
S FLT3-ITD AML F8 25 (1) G2 A S RAFAE, R0
FLT3-ITD AR FE I RIATT H A Lo

1 #ARETE

— g TE Rt
[l JE 5 2015 4F 6 H—2017 4F- 6 H v FE R
KA A DU BE BB Y 165 BI04 AML B Hrpr
FLT3-1TD" [3% 33 i, S 19 i, &bk 14 4 ; 458
15 ~ 74 %, FLT3-ITD &% 132 f5], F4 63 fi], %«
P 69 ] ; 4Fiy 16 ~ 85 %, &FBEFFE AML IR
ZWibRiE, St B REAIIE S RERA . ek
K &SRR R 25208012, FF6 2ESE R A s
)5 RIS Wb Rt A T3 A 20 U SCAR i
1.2 Fik

K6 1 196 40 B CD2. CD3. CD34. CD38.
CD117, HLA-DR. CD13. CD33. CD16. CD14,

1.1

CD64. CD56, CD79a & CD11b FiL1H M. LI CD45/
SSC T4 Ar e 40 LAY SRe R A8, TPk
R I B E 2T R IE R AR . R
DA = IDA brifiJr % (M3 B 4 A Rk — 41k
A MBS TR . WAL | IR
T RATT IR AN O, HFEE A BB AL, dkat
ST ECE AT AR / S I T AR MRS AR
1.3 #FitFEFHE

BES>HTR F SPSS 19.0 Geitdh . 1EA0 A6 1Y
THETORIAEL = AR (xxs) FoR, U 0 K
55 5 AR ERS G TR GORH A ALEOR Y o35 £k R] R
M ( Py, Py ) FR, HWEBHBAIRGES 5 THECTORLLE 53
iR (%) o, M x° K5, P<0.05 2R
EE N -8

S

FMAEREIRAREREER

[N B N 1 I (A s s = DA VAN R 4
W, ZRLGI#E L (P >0.05); MP2HshE
M. B BE R LR AN e B He A, 2 K,
EFHGH L (P <0.05), FLT3-ITD" AML %
N S NS LY g e G e e R e R =i
FLT3-ITD  AML & . W3 1.

2

2.1

*1 FWABREEREARILE
A1 (% EEiliN g ] MLLEF / MM BRI (%,
215 n _ 514 /45 — — - _
Xts) (x10° A/, Xxs) (gL, Xxs) (x10°A/L, x£s) Xts)

FLT3-ITD"

33 43.1+17.2 16/17 56.8 +14.8 86.5+22.7 80.1 +16.9 68.4+22.5
AML 2H
FLT3-1TD"

132 42.1+13 59/73 20.5+9.2 89.6 +23.9 79.8 +13.2 60.1 £21.3
AML 2H
t'x *H 0.026 0.021 4218 0.501 0.610 2.145
Py 0.987 0.890 0.006 0.841 0.891 0.029
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R W 14 A i A B R 3 iR, FLT3-
ITD'AML 2 5 FLT3-ITD AML # #% CD56. CD34.
CD11b, CD7. CD33 K CD117 ik FbiE, LRk Ak L,

*2 MABRERREEREILER

25 H 432 5 X (P <0.05); FLT3-ITD" AML ##
# CD56. CD11b, CD7 } CD33 ik & T FLT3-1TD
AML f# #, i CD34, CD117 % ik & T FLT3-ITD
AML 55, W3 2,

[%’ M (st, P75)]

FLT3-ITD'AML 41 33

FLT3-ITDAML 20 132 58 (1.5, 14.1) 328 (1.1, 77.8) 6.0 (3.2, 32.4)

VAL 2.978 2.545
PiE 0.015 0.011

11.1 (29, 29.8) 142 (1.1, 369) 142 (7.0, 50.1) 150 (1.7, 56.7) 82.1 (467, 97.6) 5.1 (1.4, 12.9)

25(06, 179) 702 (235, 89.7) 9.8 (2.4, 259)

2.346 3.012 2.169 2.399
0.021 0.003 0.039 0.031

23 MWMABFE1INTEREARBFEUTER
bb#s

FLT3-ITD" AML 4 33 #i], Z 53F 4 i 4 30 f.
56 4> 5% fift (complete remission, CR ) 7 %, ¥ 5 2% fi#
( partial remission, PR ) 5 4, BN (overall reaction,
OR) 12 1] (40% ), FLT-ITD AML £ 132 {4}, 2 5F
#r 96 7], H:H,CR 54 {ﬁJ PR 23 14|, OR 77 15l 80.2% ).
PIZLEE OR RIER, & x* K%, ZRAGIIEEX
( x’=7.846, P =0.021); FLT-ITD  AML &% OR %5
F FLT3-ITD" AML ## .

24 WMABFELEFRRLLE

PIALRE BEVI 2 2018 4F 6 H Bl BF LT, Bl
PiltE 2 ~ 32 N H o TmdEfE (disease free survival,
DFS) W& SCHIFIRIRTT 2PN & . FET 8 2R IK
BT E] . A2 AE Coverall survival, OS) BHE Lk
P II2 2R RBEVT AL TR I 8], P2 A 3 4F
DFS 31 08 R ILE, 2 x K, 2R A5itEE X
( x’=37.344 F132.451, P =0.013 £10.021 ), FLT-ITD

* 4 FLT3-ITD' AML BEEXFIr 5 MaEERE L

AML 4 H 3 3 4 DFS fl 0S & T FLT3-ITD" AML 41
B, WK 3.
2.5 FLT3-ITD' AML & 1 N REIREARIES
WIS rRRENXR

FLT3-ITD" AML % 33 fil, & 59 & 30
B, MIEIFITRCT M CR 7 B (23.3% ) FIAZE it
( non remission, NR ) 18 f4] ( 60.0% ). WiZH 3 CD56.
CD34. CD11b, CD7, CD33 K CD117 335l %%,
BRI, 25 A%I#E X (P<0.05), CR4 %%
CD56. CD34. CD11b., CD7. CD33 J% CD117 F2ik{%
T NR 4, W4,

®3 PMAHABEEFRBRILER %

FLT3-ITD'AML 41 33 12.1 25.1
FLT3-ITD AML 4 132 64.8 85.2
X i 37344 32.451
P 0.013 0.021

[%s M (sts P75)]

CR 4 7 9.6 (25, 162) 125 (1.0, 357) 72(29, 21.1) 50(1.7, 167) 80.1 (477, 86.2) 45 (1.6, 13.7)

NR 41 18 13.2(26, 27.6) 309 (1.0, 68.9) 14.1(7.2, 497) 125 (1.6, 57.9) 852 (24.1, 97.9) 7.9 (2.3, 248)

VA 2.782 2.351 2214 2.989 2.231 2.289

PAH 0.022 0.017 0.019 0.009 0.035 0.029

3 it TIAMERAMAIRYT . A TR, AML 5
AML 235 1 T2 i DI AR A 5 e i bk v b JEINRAEAT G, FLT3 0% AML S WLAY A SN,

Pl kA RIBRTUR BA S Rk, HATY
T 75 15 AR A A0 5t 1 2 P s X R ) AL

RALRAN =y 2 —, ZWTERIEFEHERE", i
R A, FLT3 FEHR RS AML B9k, K
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TG H VI, 10 1TD AY 245 & AML e i LAY
FLT3 28482570, ARWFFEH, 165 B2 W AML B3,
33 4 (20.0% ) 5 FLT3-ITD &78M 5, 5 E N SCHk
ARBEAT o [ P9 SCHRAREE , A AML B3 FLT3-ITD %8
BN 15.9% ~ 20.8%", EAHMCHRHGE, HRAR
N 25% ~ 31%, $E7~ FLT3-1TD 2878 ] GEAFAEFh ik 22
5t "%, FLT3-ITD AR5 | & W 2 FR U 3 I A5 IX 254
s, IS A R PR L AR SZ AR () 35
B, TS E0 AML SB35 i A 4u s . ek
52, FLT3-ITD 278 (1) AML 8 HA SN I A 20
B . BE R A0 L RS N . CR ZRAR A I R AE
J RRRSE R, FLT3-ITD® AML 82 48 J& i
0 M S H5ORN B JEL LG A0 L 913 =5, OR . DFS R AN
0S FAKF FLT3-ITD” AML £ 3, #£/R FLT3-I1TD J&
AML BEEENARTSHE,

MUNOZ 4 " % $i, FLT3-ITD" AML i Ji& 3% ik
CD33., CDI13 }2 CD4, 1fif CD117. CD34 Fik AL, 42
7~ FLT3-ITD %8748 AML SB[ I 40 I A7 75 S b
ICEBL. AWFFE LI, FLT3-ITD AML (& % 6 & Bt
Ji CD56, CD33. CDI11b Al Z 405 CD7 i3 & %k,
T/ #H 40 8 CD34 A1t Ji CD117 R 35 K /2. DANG
S CURFSE R, FLT3-ITD 28725 Fl CD56 (1938 3514
5 AML Wi AN R ASE. A58 &8, FLT3-ITD AML
B CD56 £ikTHE, CD34. CD117 #35 FF%, 1miH
FLT3-ITD'AML f#& %, Z4by7 )5, NR 4 E 3 CD56.
CD34., CD117 }% CD33 Fik &+ CR 41, ##/R FLT3-
ITD %8 48 /8 35 fil J5 AN R 5 CD56., CD34. CD117 J&
CD33 %, B RIM—L8 AML [ L5 40 M 3 1A
MHTE A F A, CD7 & T B4k bR G,
FHRA T HORR AN S R JE I T bk e A Ik E A i
FiJE CD7 } FLT3-ITD" AML 4 ifd v 5 3 U 1) 25 S
FORPUE Y ARBFSE R, FLT3-ITD” AML 40 =
ik CD7, HZHifiEM—2, TR FLT3-ITD %
55 CD7 A%, BTN, CD7 #£ikjE AML S
AREZE, AWF5ER, CD7 AML B %k DIC,
T PR RGEEIE SRR, fb2IRYT CRAR, 0S WK
DFS {5 ™. A5 LM, FLT3-1TD" AML 3%, 4
fLI7 5 NR 41 CD7 ik T CR 41, #i% CD7 & AML
FEARIEIRZ — X H5ZHHRE—8 ", CD11b &
AML TG A Rbsz— " s &8, CD11b
TE FLT3-ITD" AML &35 kil , X 5 URTRHR —

" HZ4S TS NR 240 CD11b k55 T CR 4,
MR CD11b MR SR AHVIRER.
FLT3-ITD" AML #8351 Il 5 20 A 35 0 A7 7E Dt S
342 L, FLT3-ITD. CD56. CD34. CD11b. CD7.
CD34 J CD117 AIERFUG A R e bR, IR EEAK
it FEE I R B e R RURAE, A7 Bh T R0 s e
()RS 2R (I A FIWTTIUS , M SRR B
RN e M RIRY T 7 58, RTHE i3

& £ X #:

[1] NOGAMI A, OSHIKAWA G, OKADA K, et al. FLT3-ITD confers
resistance to the PI3K/Akt pathway inhibitors by protecting the
mTOR/4EBP1/Mcl-1 pathway through STATS5 activation in acute
myeloid leukemia[J]. Oncotarget, 2015, 6(11): 9189-9205.

[2] CHAUHAN P S, IHSAN R, SINGH L C, et al. Mutation of NPMI
and FLT3 genes in acute myeloid leukemia and their association
with clinical and immunophenotypic features[J]. Dis Markers,
2013, 35(5): 581.

[3] TAMAMYAN G, KADIA T, RAVANDI F, et al. Frontline treatment
of acute myeloid leukemia in adults[J]. Crit Rev Oncol Hematol,
2017, 110: 20-34.

[4] rhoeBEA LT A BMELL . 468 4 2o i i R 4 FLT3 Bk
PR 5L R AU (B 50 Hr [9]. Th AR 2%k, 2010, 31(1): 1.

[5] gl , @i, T—, % . SVERER 0% FLT3-1TD JEp 5
S PR ARG N0 e I PR S 0] o R SR ML W 2%, 2012, 20(6):
1312.

[6] ALMAWALI A, GILLIS D, LEWIS 1. Characteristics and prognosis

of adult acute myeloid leukemia with internal tandem duplication

in the FLT3 gene[J]. Oman Med J, 2013, 28(6): 432.

MESHINCHI S, APPELBAUM F R. Structural and functional

alterations of FLT3 in acute myeloid leukemia[J]. Clin Cancer Res,

2009, 15(13): 4263.

By, B, KEE, 45 SUERER AR NPMIL, FLT3-

ITD #1 C-KIT S SASGIN S FCBUR /AT (7] 7 1 S i~

Jeidi , 2013, 21, (3): 601-606.

[9] LIU YAN, KE X Y, WANG J, et al. Clinical characteristics and
prognosis of acute myeloid leukemiawith FLT3-ITD mutation[J].
Journal of Experimental Hematology, 2018, 26(2): 354-358.

[10] CHENY, LI X M, MA T, et al. Analysis of immunophenotype

and clinical features in AML patients with FLT3-ITD positive[J].

Journal of Military Surgeon in Southwest China, 2016, 18(4):

308-310.

MUNOZ L, AVENTIA A, VILLAMOR N, et al.

(8]

[11]
Immunophenotypic findings in acute myeloid leukemia with
FLT3 internal tandem duplication[J]. Haematologica, 2008, 88(6):
637.

[12] DANG H, JIANG A, KAMEL-REID S, et al. Prognostic value of
immunophenotyping and gene mutations in elderly patients with

acute myeloid leukemia with normal karyotype[J]. Hum Pathol,

.61.



THEBURE R %29 %
2013, 44(1): 55-61. [15] BTy, XHER | AE5F, A5 . SERER F i 128 (il fepie kil

[13] CHAUHAN P S, IHSAN R, SINGH L C, et al. Mutation of NPMI

[14]

and FLT3 genes in acute myeloid leukemia and their association
with clinical and immunophenotypic features[J]. Dis Markers,
2013, 35(5): 581.

KERKENT W, CHAHWAN C, LENORMAND C, et al.
Usefulness of urethral endoprosthesis in the management of
urinary retention after brachytherapy for localized prostate
cancer[J]. Prog Urol, 2014, 24(3): 164.

[16]

[17]

- 62 -

UG RKRRATT [J]. Bepi B4, 2014, 43(4): 454-456.
CHEN M H, ATENAFU E, CRADDOCK K J, et al. CDllb
expression correlates with monosomal karyotype and predicts
anextremely poor prognosis in cytogenetically unfavorable acute
myeloid leukemia[J]. Leuk Res, 2013, 37(2): 122.

RUIEJ7 , ARFUH , KBk, 45 . FLT3-ITD 275 2 PRG3R (1 i
F19 1l A B G B B VAR 20T (0] KB 2241, 2015, 5003):
441-443.

(5 i)



