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Effect of post-transplant of hematopoietic stem cell with imatinib maintenance therapy on Ph+ ALL:a Meta-analysis "
Zhou Lizin ,Gong Qiang ,Chen Jieping”
(Center for Hematology » Southwest Hospital sthe Third Military Medical University ,Chongqging 400038 ,China)

Abstract; Objective To systematically analyze the effect of post-transportation of allogeneic hematopoietic stem cell transplan-
tation( Allo-HSCT) with imatinib (IM) maintenance treatment on Ph—+ acute lymphoblastic leukaemia (Ph+ ALL). Methods The
Cochrane Library and Metaregister of controlled trials, PubMed, EMbase, CNKI,CBM, WanFang and VIP Data were electronically
searched,also with manual searching and documents back to obtain datas of randomize controlled research and observation study
that about effect of Allo-HSCT with IM maintenance treatment on Ph+ ALL from the date of their establishment to April 10th
2014. All researched data was screened and evaluated, and Meta-analysis was adopted by Cochrane RevMan 5. 2 software. There
were 7 study included 336 patients with Ph+ ALL after Allo-HSCT in all. Effect of at defferent starting point on post-transporta-
tion Ph+ALL was contrasted,and effect of treatment with IM wheather or not on post-transportation Ph+ ALL was contrasted.
Results Post-transportation IM maintenance treatment had significantly effect on overall survival(P<C0. 05) ,disease free survival,
non-relapse mortality,its hazard ratio( HR)and 95% confidence intervals(95% CI)were 0.22(0.17—0.27),0. 84(0. 80— 0. 89),
0.41¢0. 20—0. 82) respectively; post-transplant IM Maintenance therapy had no significant influence on the implant-time of white
blood cell and blood platelet( P>>0. 05) ,its mean difference(MD)and 95% CI were —0.92(—4.35—2.50),0.78(—1.59—3.16)
respectively;the influence of IM Maintenance therapy on recurrence rate is still controversial. Comparing with post-detected use of
IM, preventive use of IM decreased molecular recurrence, prolonged the duration of PCR negativity. But its had no significant influ-
ence on the remittent duration,disease free survival,overall survival and event free survival. Conclusion Post-transplant IM Main-
tenance therapy could prolong overall survival,improve disease-free survival,decrease non-relapse mortality, has no obvious influence on
whithe blood cell and blood platelet and its influence on recurrence rate is controversial. BCR/ABL positivity detected in early stage after
transportation is associated with poor prognosis,the best starting time of post-transplant IM maintenance therapy is unclear.

Key words: leukemia, lymphocyte,acute;imatinib; chromosome, Ph; Meta-analysis

PORG AM(PhH @O L9 SR EAKS 22 SREEK BRMHERA(9;22) (q34;q1 D) A FRAE . 7] i BCR/ABL

x HEHHE.EHFE A KRB LS %W EH (NSFC, 39870046, 81470324, 81270605, 30971066) ; T K i 1 Sk Bl 2 % 4 & & 35 H (CSTC,
2008BA5001) 5 55 = 72 P& K24 T R R BRI (2012X1LCO3) 5 T R AF R AR B U0 H (yjpl23114) s ERES4FH A RIS T ST H 5 = F &
KFEHBRETEH. EHEBN AU (1988 —), B -, BRI, £ 2T mBom 7 M F s TAE. & EIWAEH . Tel: 13983766908 E-

mail: chenjpxn@163. com,



FEREF 20145 12 A% 43 5% 34 B

AlA S 2 00T R S A0 iR CALLD BE L A AR
N ALL Hh i 5 U0 20 B 358 % 2 55 5 H 4] Bl 4 1% T 38 Jon 78
KF 50 ZrEER AR EK50% L 1T, Ph+ALL
SR F R B2 I8 T MTT 3025 VR AR AR R S P A AR I
AL A 6~12 A~

S L N I T 40 M AR (Allo- HSCT) A b & 1 — 5 3
AA Ph+ALL 9 F B H K BT RO L A= B R K
WIEAR ALK 21 % ~57 %" . FEGRIT KM EEFEN N R
K BETE CRI $IRHATBAG A 3E 3020 i s 52 &7, dnfal
P PhALL A Y7 ORI RIAYT 9 — KA. 7 58 e
(imatinb , IV Jy = 250 i) 1% 220198 08 6 0 1 350 CTKD L g A8 200 il
Ph+ 4 o, (K 4375 ) BCR/ABL fil & 25 . 497 Ph+ 18 ¢ 36
F AU (CML) i — & 2547 R 4F R A 46 A F Ph+
ALL 3897 . ZWMRRABKE IMMRIT FEHEBRET
Ph+ALL /58 228 % (90 % ~100 %) » [a) I A] (A 42 & &
WU TR A A 2 (B A DL S 4 2 3 T AN RS A L AR
KEEE FEt®E T Ph+ ALL B B JG . 5 & & i al e o 05 4%
B2 SEAESE M BE A Allo-HSCT 697 Ph+ ALL W #F 5%
5% R AR Allo-HSCT J& IM 4 £538 77 v BB & %
IR HE A A AN R A B A AR AR L

AR FLEE Allo-HSCT J5 & 5 K& IM MR 97 %
5 IM AR RIR YT R s 4 B A J5 Ph+ ALL ¥7 305 w9 0F 52, i2F
1R GV VR4 IM 3R 7 B Al 5 Ph+ ALL (g A &7
R, B 1E AR Ph+ALL JAYF 52 UL R T AR
1 #R5HE

L1 — R
LL1 BIRNg (DR EHEMNEIE Y SO0 A58k,

BRI 2 8 Ph+ ALL (98 () THER L.
Tl B N R 23 S B 6 5 (30 HEBR J AT 2 il S LA Tk Ji o 25
11,2 BRRZER A LLEOEE ALY BF 58 (RCT KWL
FEPEWTFT , HEBR P sk % BB K 5 B %k BRI 50 AN R K R 1]
1L1.3 T MWALBRBEEESAH IME IM AFE
YT AE SO Ph+ ALL 7 805 Wi 19 b A F 5%

L L4 giRfats (DBAEAFR: (D) TRAEFF: DL K
BT 5 (4) [ 40 AR A 8] 5 C5) L /MR A IR J8] 5 (6) 5 % ¢
1.2

1.2.1 ®REW T8BHKZE Cochrane Library K I KR 5
W H 0 (metaregister of controlled trials) ,PubMed ,EMbase.
0 2 0 2 SRS P o 57 7 4 2%
B e JERE LT LA R FSCRGE W IR E 5 548 IM

4585

BIIRYT 7 R B IM R [AA TR SO0 PhA= ALL §7 21 W) 19 LE 48
W9, BRGNS 2014 424 H 3 H, BRFRH T8
T E E AR S A K. BESCR R TR acute lymphoblastic
leukemia.imatinib, transplantation 2§ ; H 36 2% 3a] & P ik B2
B L B R R R A . KR SR T A B

1.2.2 SCHRFREE 5K R 4R 5 A SCHVE B4 EndNote
X7 o it 2 A7 PF M O3 ST $ A N S HE BRBR 5 5 SCRR 9T AR B
BT o T ST R 152 SR A R A S B S A O R EE & B
S5 AR BUAT BEAH 5C I BF 58 42 30 QN4 5 9 AARVE DU A 5 38 3 1)
W B AT 3 5 RS

1.2.3  BORMEER  E A PRSI S IR L 2 AR Al Sr
PEBUFORE A T A A S i G e SR A 3 iR ok
PRI R (DIFRERGE B H R RRE AEH
855 () WFFETT 6 WS BET A fof e IR A 5 (2) LGS X R AR
T TRt A2 3 AR 5 (3D 45 R A8 bR 4

1.2.4 HAWTERIT 2B RCT R Cochrane #y
i far KURS: PP T B AEAN I ABFSE R J7 i Bt . RCT &
SR AL W7 R -8 KA i 22 (NOS) T4 4 A 50 i i, 1t R 4
1 3AERA AL 8 AN H W 9 48

1.3 it R Cochrane h/E M RevManb. 2 g
7 Meta 5308, B R 5 K55 20 A7 0 A TF T 09 57 o0 1 24
P=0.10, I*<C50 %0 B, SR JH [ 78 2500 B B BE 47 Meta 4387 5 2
2 R I BE LSRR 2, B J A R Y SR IS IR Tierney
SEUOTI T v T BB i i R RS L (CHR) . X F R
I7 R R B B2 (MDY, DL P<<0. 05 27/ G112
B B ARARIE S R A R gt A AT A R T
11 5387 T RE Y K R A

2 £ R

2.1 CERATRESH  WRILPAS 1302 fcHk, 2 E 3k 760
T+ 3o B T AR R BR 724, 0 8 Y 36 R SCHR AR B 42 3
JG AT — VA L BRI T R SCERTO

2.2 YA A AR KT A B TR AR T
T SCHR AL AL 45 366 ] 52 3500 R, BT A 409 A0 1) X Oy 28 40
TE 6 2 5 R 2 5 ¥ 2 25 DR S 2 0 Phot ALL
Ry . Hoh o6 Ik B Y B S Allo-HSCT J5 Ph+
ALL ZH ] IM B 380, 53 1 3 RCT BF5E S B A8 T A
] IMIGYT A A B . & 9 ADFIE B B A R A B J7 85 % VF
ik 1.

x1 MNIE RCT AR E RS
. ECIMCE)  sfidEse Rk T Fy G NOs
/IM(—) (C 2N 162D IM(+) IM(—) i (mg) Ef=L7N WG
Kebriaei 4¢20) 31/35 37.0 48 AlloHSCT+IM  Allo HSCT-+A % IM 300 [GRE) 6
Nishiwalki 22! 7/27 40.0 50 AlloHSCTHIM  Allo HSCT+AR % IM 400 .2 7
Ram 222] 18/7 56.0 43 AlloHSCT+IM  Allo HSCT+A % IM 400 (3).(6) 7
Chen %] 62/20 28.5 31 AlloHSCT+IM  Allo HSCT+A % IM 400 1.2 (D) (5) 8
Chen Zg(24] 23/12 35.0 22 AlloHSCT+IM  Allo HSCT+AR % IM 400 . 7
Zhang 2% 20/49 F i 14 AlloHSCT+IM  Allo HSCT+ A% IM 300 (2D (5 8

+{§FH IM§7:*’1§}:H IM,



4586

2.3 HitamrdR

2.3.1 BAERFR A4 APET NG T B G R A
A IM B AR NS SRR R P=0.84,I" =0,
K BB . Meta A3 BT 45 R B R B E IM(+) 4l 5
IM(—) 41 ] B AE A7 3R B BE A AN 5831 i HR B 95 % CT oy
0.22€0.17~0.27) , ZFH G2 L (P<<0.0D), WA 1,

Hazard Ratio
SE Weight 1V, Fixed, 95% CI

Hazard Ratio

Study or Subgroup log[Hazard Ratio] IV, Fixed, 95% CI

Chen, H2012 -1.34 066 3.2% 0.26[0.07, 0.95] |-
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0.01 01 1 10 100
Favours [IM(+)] Favours [IM(-)]

B 1 BER IM(+)AS5 IM(—)HBRERFE
Lb 8B Meta 43 #7

2.3.2 JURAEAER LA BRI RGE T R S 2 A
R IM (TR A A7 R I BUE . SRR A5 R P=0.170,IF =
41 % R FH ROV AR . Meta 20 BT 45 5 woR B A G IM(+)
45 IMC—) 471 Jo 9 A4 A7 28 L 5 R A i G 3 it HR K
95%CI 24 0. 84(0. 80~0. 89) , 2 F A4 G i 2 & X (P<<0.01),
W 2,

1M NOIM Hazard Ratio Hazard Ratio
i i i % Cl 1V, Fixed, 95% Cl
Chen, H2012 -115 06 69 20 02% 032[0.10,1.03]
Chen,J. 2013 071 081 2 12 01% 049[0.10,2.41]
Nishiwaki2010 -0.17 0028 7 27 996% 0.84[0.80,0.89]
Zhang, F. H2013 112 0925 44 25 01% 3.06[0.50, 18.78] T
Total (95% CI) 143 84 1000% 0.84[0.80,0.89] [

Heterogeneity: Chi* = 5.05, df =3 (P =0.17), F = 41%

]
Test for overall effect: Z = 6.14 (P <0.00001) 005 02 1 5 2

Favours [IM(+)] Favours [IM(-)]
B2z BEREIMT)ES M- )EALKEFR
LB ) Meta 4347

2.3.3 FEERFTER 2EUFESIRETHEMEZ S M
IM WAIEE RICT- R B . TR LS P=0.480,1" =
0, 2R FH [ @ B A . Meta 43 B8 R BR B JE IM(+) 4l
HIM(—) 4l [ 3k & & FE T2 % L RN G i 2 HR K H
95%CI A 0.41(0. 20~0.82) , Z R A G it 2 & L (P<0.05),
LA 3.

Hazard Ratio Hazard Ratio
_Study or Subgroup _log[Hazard Ratio]  SE Weight V. Fixed, 95% Cl IV, Fi % Cl
Kebriaei2010 1204 05605 41.0% 030(0.10,090] ——
Ram, R2011 06931 04675 50.0% 050(0.20,1.25]
Total (95% Cl) 100.0% 0.41[0.20,0.82] <&

Heterogeneity: Chi?= 0.49, df = 1 (P = 0.48); I*= 0%

Test for overall effect: Z = 2.51 (P = 0.01) i) 0 W

Favours [IM(+)] Favours [IM(-)]
B 3 BHER IM(+H)AS IM(— )AFERETE
LE B B Meta 43 47

M NO-M Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV.Random. 95% CI
Chen, H2012 133 621575 425 20 478% -275[4.76,-0.74]
Zhang, F.H2013 1425 275 20 135 25 49 522%  0.75[-064,2.14]

Mean Difference
IV. Random. 95% CI

Total (95% CI) 82 69 100.0%  0.92[4.35,250]
Heterogeneity: Tau® = 5.35; Ch? =7.88, df =1 (P = 0.005); P =87%

Testfor overal effect: 2= 0.53 (P = 0.60) 20 00 10

Favours[IM(+)] Favours [IM(j]q
B 4 BiER IM(+)AS IM(— ) EBHEENE
LE B By Meta 43 47

2.3.4 HAUEE AR I 2 BRI RGE T B G 2
75 IML I 1 400 MR A R T R d . SR MR SR 45 R P =
0. 005, I* =87 % , K JHI It L % f 52 B4 30 AT & 9. Meta 43 H7 45
RERBME IM(H)HS IM—) 4 2 18] [ 240 M A5 A B (8]
BRIRON B3t MD J H 95 % CT Sy —0. 92(—4. 35~2.50),

FTREF 2014 F 12 A% 43 5% 34 &

Z RGN (P>0.05) . WA 4,

2.3.5 /MR AR 3k 2 BRI IRGE TR MG &
A IM B i/ AR A A B TR R BHE . F RPE R IR A5 R P =
0.920,I" =0, % I [ E O A H . Meta 0 #7 45 R WR B KIS
IM(+H) 5 IMC—) 41 2 [ 1 /N AR R A B i) B 48 19 358007 46 31
B MD KH 95%CI #70.78(—1.59~3.16) , Z R LG il 2% &
Y (P>0.05), L& 5,

M NO-M Mean Difference Mean Difference
_Studyor Subgroup  Mean  SD Total Mean SD Total Weight V. Fixed. 95% Cl IV, Fi % Cl

Chen, H2012 173625 621575 575 20 68% 12517.86,1038]
Thang F.HOI3 1775 425 20 17575 49 ®B2% O075[171,321)
Total (35% CI) 82 69 1000% 0.78[-159,316)

Heterogeneity: Chi? = 0.01, df =1 (P=092); F= 0%

Testfor overall effect: Z = 0.65 (P=0.52) 20:1000810: 20

Favours [IM(+)] Favours [IM(-)]
B 5 BiEE IM(+)AS IM(— ) Hin/EAEN B E
LE BB Meta 53 #7

2.3.6 HkZF AL Ram EV P T & R0 EE ., 4
MEWBHEG IM(HHEYS IM—) HZ 8 k%855 RO
Gl HR R 95%CIH 0.4(0. 1~1.5), £ F L5 il %%
X (P>0.05),
2.3.7 BHE IMAFRAITR XTI Pleifer %0
HIWFEH 55 B BAH G Ph+ ALL B3 BENL 420 . IM 5 97 8 s
43 50 A TR IO e A B B % B 9 A8 (MRD) 2 J5 i
7o WEEX R AR J5 ¥R I16 97 Bl 5 Ph+ ALL 835 1997 %L
225, SRR WP LN IM 5K $] MRD J5 B IM
AHM, W] DA W E BEAR R A S 1Y 2 2 2 KR, IR K BCR/
ABL K500 5 25 B 1 0% B 1) . {EL W 2 7 2% gt 49 2 B IR G AR
W B AR EMAAERE TRV B ER ., WA
FEAR MR R F R AN E M KBS R, il
[ 38 7R . #% 05 5 (100 d ) 46  B) MRD, 5 #i 5 A~ B
"X,
2.4 LERMAEMS BT 90A R ITECR B R R A
L 43 AT 2k TP Al e AR £77
3w #

Ph+ Y fa i R BT CML WL 25 98 % 1 CML &
Ho WE.TE ALL R K3 Ph+ Qe &K 4775, Ph+ ALL
FETE Y 0 1R (9522) 507 I AT T it BCR/ABL fil & 56 H L 42 7% 1Ifi
PRGBS HlG RiE T A N T HA IR g ALL, HATIA
J91E CR1 147 Allo-HSCT &4 #A fr Ph+ ALL 1y =%y
2. Allo-HSCT A ) 5 28 4k 2% 38 97 19 08 3 C %% £ 54T 5% ik
ST E A T R A B B 9T R B 7E CR1 BB AT Allo-
HSCT {543 30 % & E R . IM BEA &M Hl Ph+
475 1f) BCR/ABL Bl & 55 R 3£ £ MMl Ph+ ALL ) 3 41
SHETAEM. 5 2Rk ia o £ 8GRI Pht
ALL WUE 55 7] 4R 15 10 35 7 R0 B IR 55 3 Ak 24 00 7 00 A i 2B %
B RRE L FEARAR T ML 90 %6 10 58 & B i 1210200

Allo-HSCT B4 IM 697 Ph+ALL HiFEFRR S, B
MG IM ZE B398 77 BN S v WU & & OF 42 ik 4 2 2T
SCHRC30 MBI G B I IM Al Allo- HSCT, i 3 4F B A /7% )y
602 ~72% A B A R IM B T+ . Mizata %59 1 f
REWE IM 5 Allo-HSCT . A ke F b7 s % B 4], 2 1 3
FEREFRERTRAEFR BRTERRE. EZRARITEEXL
(P<C0.05) . HXF 4 K AL T2 5 W AN K (P>0. 05), Naka-
sone BN RS A T IM RJ R AIK 12 M B R W B TE R
(cGVHD) iy % A Je = B fE B . {2 Kebriaei Z5% {9 0F 75 20 1§



FEREF 20145 12 A% 43 5% 34 B

AN TR A LR 2 45 SR R FE RS AR B L5 3R IMOG A R
TRAETR IEE K IE TR K4+ MRD 45 J5 i ¥ JC B 8 52
M 42R IM R AR B E AT /G Ph+ ALL & 447, (1
A [R5 ) 1) £ 2 4 % 15 S A ) B AR e i AR S L At i o
U5 R THAL #0548 45 4 25 S ¥A T RE 22 B IML 7R AR .
2 B AT M 1k Allo-HSCT J5 IM 4 #5136 97 % Ph+ ALL /£l &
I AR el

KTBIEE IM B ERT B e . AR EK
AR A G BCR/ABL # FA K Vg IM 4551097 FF 46 19
AL

B3 IM S G Ph+ ALL J7 5% 8 0 0 1 BR 4+ 130 . A% BF
FEALGY A 6 I B b B WF R & 1 B RCT WF 5% . L 45 366 44
BoMi)E Ph+ALL B H , LB HE)S J& & f# F IM 5 IM i) A AR
I7 R SR YA ST LR RS A RAE R TR A R R
B RFETZE | E YA AE A B R] | ISR A B[] LR R R A
FEERHEAT RGEAN A Meta 4387, AFFRS5 R B B A G Ph+
ALL i f IM 4553497 W @ B A ) Ph+ ALL B & Sk A4
R BCEH TR AR IR E IR E R TR, Lk R
YA G it 75 X (P<C0. 05) ,H IM 4 435 38 97 XF 11 40 Jfg B 1l /)
WAEAR R R MG E KR LB, X TEMEE IMIE
I S A5 I T R IML 5 A6 1) MRD i by A B, BT
KB JG 1 47 F 24 & % IR IE K BCR/ABL 46 I 47 252 B 14 11
[T (20 G o573 (R R il 11 I o A o <28 I e A S 2 ) v R
A AE RS Jy T Y 0 WA B R e, I RS R S 014 I 8] BCR/
ABL FHPE ARG 302

52 0 B R T Y R AR R AT B —
SRR (D FIEBOFFRE L HAT 130 RCT K 6 I [ i
PERFSE - WO REHR LI F RCT 48 i i it Meta 237, (2) &
SR SCHR 5 R AT T A PR AL (H B F Al RCT g
SRR T R A AT RE 2 S EAS IR Z R . () AR W L4
A TSR Horh 3 R REA B R /N, FTRE S M0 T 28k 1T 2%
IR

HATS: T IM 3477 Pht ALL B4 RBAR £ . A S04
MG IM 44578 97 %7 Ph+ ALL (997 &8 8 3547 T Meta
SHT AR EEIE . B S IM 4 FRR YT — R R
SRR B H T AR IR RS AR R R JE TR H
Xt A% A 5 I 40 AR A B 1R] JC B 5 A2 R R Y 5 A A7 AR
i, Z I T BCR ST R R B RS AR IMUYR YT R AR
I E L .

T A R G PEAN A7 A 1 JR R L o 45 SR A A BT T L T
Bk — 25 T R R R RCT . X2 e bR o) AR AT IR A IR &R
N IM YRR YT FERS A JE Ph+ ALL rp i) i A [ 50 42 4t 58 7T 45
AR AR

2% Wk

[1] Faderl S,Kantarjian HM, Talpaz M, et al. Clinical signifi-
cance of cytogenetic abnormalities in adult acute lympho-
blastic leukemial J]. Blood,1998,91(11):3995-4019.

Schlieben S, Borkhardt A, Reinisch I, et al. Incidence and
clinical outcome of children with BCR/ABL-positive acute
lymphoblastic leukemia ( ALL). A prospective RT-PCR

study based on 673 patients enrolled in the German pedi-

(2]

atric multicenter therapy trials ALL-BFM-90 and CoALIL-
05-92[J7. Leukemia, 1996,10(6) :957-963.

[3]

(4]

[5]

L6]

[7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

4587

Moorman AV, Harrison CJ,Buck GA,et al. Karyotype is
an Independent prognostic factor in adult acute lympho-
blastic leukemia( ALL) :analysis of cytogenetic data from
patients treated on the Medical Research Council (MRC)
UKALL )] /Eastern Cooperative Oncology Group(ECOG)
2993 trial[J]. Blood,2007,109(8):3189-3197.

Fielding AK. Current treatment of Philadelphia chromo-
some-positive acute lymphoblastic leukemial J]. Haemato-
logica,2010,95(1) :8-12.

Ribera JM. Optimal approach to treatment of patients
with Philadelphia chromosome-positive acute lympho-
blastic leukemia: how to best use all the available tools
[]]. Leuk Lymphoma,2013,54(1):21-27.

Fielding AK, Rowe JM, Richards SM, et al. Prospective
outcome data on 267 unselected adult patients with Phila-
delphia chromosome-positive acute lymphoblastic leuke-
mia confirms superiority of allogeneic transplantation o-
ver chemotherapy in the pre-imatinib era:results from the
International ALL Trial MRC UKALL )| /ECOG2993
[J]. Blood,2009,113(19) :4489-4496.

Laport GG, Alvarnas JC, Palmer JM, et al. Long-term re-
mission of Philadelphia chromosome-positive acute lym-
phoblastic leukemia after allogeneic hematopoietic cell
transplantation from matched sibling donors: a 20-year
experience with the fractionated total body irradiation-eto-
poside regimen[ ] ]. Blood,2008,112(3) :903-909.

Barrett AJ, Horowitz MM. Ash RC, et al. Bone marrow
transplantation for Philadelphia chromosome-positive a-
cute lymphoblastic leukemia [ J]. Blood, 1992, 79 (11):
3067-3070.

Sierra J, Radich J, Hansen JA, et al. Marrow transplants
from unrelated donors for treatment of Philadelphia chro-
mosome-positive acute lymphoblastic leukemial J]. Blood,
1997,90(4) :1410-1414.

Wei GQ, Rafiyath S, Liu DL. First-line treatment for chronic
myeloid leukemia: dasatinib, nilotinib,or imatinib[ J |. ] Hema-
tol Oncol,2010,3(1) 3.

Druker BJ, Talpaz M, Resta DJ, et al. Efficacy and safety
of a specific inhibitor of the BCR-ABL tyrosine kinase in
chronic myeloid leukemia[ J]. N Engl J Med, 2001, 344
(14):1031-1037.

De Labarthe A, Rousselot P, Huguet-Rigal F.et al. Ima-
tinib combined with induction or consolidation chemo-
therapy in patients with de novo Philadelphia chromo-
some-positive acute lymphoblastic leukemia;results of the
GRAAPH-2003 study [J]. Blood, 2007, 109 (4): 1408-
1413.

Lee S,Kim YJ.Min CK,et al. The effect of first-line ima-
tinib interim therapy on the outcome of allogeneic stem
cell transplantation in adults with newly diagnosed Phila-
delphia chromosome-positive acute lymphoblastic leuke-
mia[ ] . Blood.2005,105(9) ;3449-3457

Wassmann B. Pfeifer H, Goekbuget N, et al. Alternating

versus concurrent schedules of imatinib and chemotherapy



4588

[15]

[16]

[17]

[18]

[19]

(20]

(21]

(22]

[23]

[24]

[25]

as front-line therapy for Philadelphia-positive acute lym-
phoblastic leukemia(Ph+ ALL)[J]. Blood,2006,108(5) :
1469-1477.

Delannoy A,Delabesse E, Lhéritier V, et al. Imatinib and
methylprednisolone alternated with chemotherapy im-
prove the outcome of elderly patients with Philadelphia-
positive acute lymphoblastic leukemia: results of the
GRAALL AFR09 study []J]. Leukemia, 2006, 20 (9):
1526-1532.

Yanada M, Takeuchi J,Sugiura I,et al. High complete re-
mission rate and promising outcome by combination of
imatinib and chemotherapy for newly diagnosed BCR-
ABL-positive acute lymphoblastic leukemia: a phase |l
study by the Japan Adult Leukemia Study Group[J].]
Clin Oncol,2006,24(3) :460-466.

Carpenter PA, Snyder DS, Flowers ME, et al. Prophylac-
tic administration of imatinib after hematopoietic cell
transplantation for high-risk Philadelphia chromosome-
positive leukemial J . Blood,2007,109(7) :2791-2793.
Wassmann B, Pfeifer H, Stadler M, et al. Early molecular
response to posttransplantation imatinib determines out-
come in MRD+ Philadelphia-positive acute lymphoblastic
leukemia(Ph-+ALL)[J]. Blood.2005,106(2) :458-463.
Tierney JF, Stewart LA, Ghersi D, et al. Practical meth-
ods for incorporating summary time-to-event data into
Meta-analysis[ ] ]. Trials,2007,8:16.

Kebriaei P, Chiattone A, Saliba R, et al. Imatinib mainte-
nance following allogeneic hematopoietic cell transplanta-
tion (HCT) for patients with Philadelphia chromosome
positive(PH-+) acute lymphoblastic leukemia (ALL) [ ] ].
Biol Blood Marrow Transplant, 2010, 16 (2, Supplement
2):S230.

Nishiwaki S, Miyamura K, Kato C, et al. Impact of post-
transplant imatinib administration on Philadelphia chro-
mosome-positive acute lymphoblastic leukaemial J]. Anti-
cancer Res,2010,30(6):2415-2418.

Ram R.Storb R, Sandmaier BM, et al. Non-myeloablative
conditioning with allogeneic hematopoietic cell transplan-
tation for the treatment of high-risk acute lymphoblastic
leukemia[ J ]. Haematologica,2011,96(8):1113-1120.
Chen H.Liu KY.Xu LP,et al. Administration of imatinib
after allogeneic hematopoietic stem cell transplantation
May improve disease-free survival for patients with Phila-
delphia chromosome-positive acute lymphobla stic leuke-
mial J ]. J] Hematol Oncol,2012,5:29.

Chen J,Wu DP,Chen F,et al. Efficacies of hematopoietic
stem cell transplantation plus imatinib in the treatment of
Philadelphia chromosome-positive acute lymphoblastic
leukemia:a comparative study[]J]. Zhonghua Yi Xue Za
Zhi,2013,93(8) :583-587.

Zhang FH,Ling YW, Zhai X, et al. The effect of imatinib
therapy on the outcome of allogeneic stem cell transplan-
tation in adults with Philadelphia chromosome-positive a-

cute lymphoblastic leukemia [ J]. Hematology, 2013, 18

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[3

o

]

FTREF 2014 F 12 A% 43 5% 34 &

(3):151-157.

Pleifer H, Wassmann B, Bethge W, et al. Randomized com-
parison of prophylactic and minimal residual disease-triggered
imatinib after allogeneic stem cell transplantation for BCR-
ABLI1-positive acute lymphoblastic leukemia[ J ]. Leukemia,
2013,27(6) :1254-1262.

Kovacsovics T, Maziarz RT. Philadelphia chromosome-posi-
tive acute lymphoblastic leukemia; impact of imatinib treat-
ment on remission induction and allogeneic stem cell trans-
plantation[ J ]. Curr Oncol Rep,2006,8(5) :343-351.

Pfeifer H, Wettner C, Wassmann B, et al. Long term fol-
low-up of 121 elderly patients with philadelphia-positive
acute lymphoblastic leukaemia(PH+ ALL) treated in pro-
spective gmall trials supports a greater emphasis on allo-
geneic SCT as definitive postremission therapy[ ] ]. Blood
2012,120(21):1391-1399.

Thomas DA, Faderl S,Cortes J,et al. Treatment of Phila-
delphia chromosome-positive acute lymphocytic leukemia
with hyper-CVAD and imatinib mesylate [ ] |. Blood,
2004,103(12) :4396-4407.

Fielding AK. Current treatment of Philadelphia chromo-
some-positive acute lymphoblastic leukemial J ]. Haemato-
logica,2010,95(1):8-12.

Mizuta S, Matsuo K., Yagasaki F, et al. Pre-transplant
imatinib-based therapy improves the outcome of allogene-
ic hematopoietic stem cell transplantation for BCR-ABL-
positive acute lymphoblastic leukemia [ J]. Leukemia,
2011,25(1) :41-47.

Nakasone H, Kanda Y, Takasaki H, et al. Prophylactic
impact of imatinib administration after allogeneic stem
cell transplantation on the incidence and severity of chro-
nic graft versus host disease in patients with Philadelphia
chromosome-positive leukemia [ J ]. Leukemia, 2010, 24
(6):1236-1239.

Kebriaei P, Saliba R, Rondon G, et al. Long-term follow-
up of allogeneic hematopoietic stem cell transplantation
for patients with Philadelphia chromosome-positive acute
lymphoblastic leukemia: impact of tyrosine kinase inhibi-
tors on treatment outcomes [ J |. Biol Blood Marrow
Transplant,2012,18(4) :584-592.

Ribera JM,Oriol A, Gonzdlez M, et al. Concurrent inten-
sive chemotherapy and imatinib before and after stem cell
transplantation in newly diagnosed Philadelphia chromo-
some-positive acute lymphoblastic leukemia. Final results
of the CSTIBESO2 trial[ J |. Haematologica,2010,95(1)
87-95.

Lee S, Kim Y], Chung NG, et al. The extent of minimal
residual disease reduction after the first 4-week imatinib
therapy determines outcome of allogeneic stem cell trans-
plantation in adults with Philadelphia chromosome-posi-
tive acute lymphoblastic leukemia[ J]. Cancer, 2009, 115
(3):561-570.

(Wi B #7:2014-06-20 &[] H 19 .2014-08-19)



