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ALL-BFM 95 J5 &iftd7 )L 2Pk itk LAl i
15 = fa S8 L a7 0 0 Bt

MkME ZFAE GLny MTHEA K2R EXRXm AT
(A7 EHXEEHFTERIVE, 74 M 510515)

[fZE] HK 5 ALL-BFM 95 FEERITHEJLE S PEMEAE A 0%s (ALL) & fa LRI R0
AT, Ak BT 2003 4E 7 H & 2013 4E 8 H ¥ ALL-BFM 95 J7 Zit b F iy 47 Bil90iG ALL Efa L
MEIRERE, Horpepai pikyr L 27 B, AR FBCA 3 T A0 ES A (HSCT) HUJL 20 4, SRH Kaplan-Meier 75
WATHEAR T, S8R 47 BRI, BRIGIET: 124 (26% ) , JRITAHIIET: 54 (11%) , 54Tt
A (pEFS) H 62%. Faifbyr L 5 4F pEFS 4 52%, {LITBCA HSCT L 5 4E pEFS A 77%, % 5H 45
PR Y (P=0.035) 5 PAALTEAIRA N 2298 fE ALL JBJL S 4F pEFS (80% ) W &R TLITIREE 15 K (60% )
FeA5 33 K (0) s M3IREAY R G ALL #JL (P<0.05) . #4518  ALL-BFM 95 J7 BIEIA T G L ALL P4
RAFIIG RS TRL, B KA ALL mfa i LAE T 32 Iﬁl TBIFHRA HSCT X8 fe ALL SBJLRIr Rt 14720
aifbyy s AT IRER 15 RIS 33 REHE M3 IREMREE ALL SULTR 2%,

[ MEL/RILRIZE, 2015, 17 (4) : 327-331]
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Outcome of childhood high-risk acute lymphoblastic leukemia treated with the ALL-
BFM 95 protocol

RUAN Yong-Sheng, WU Xue-Dong, FENG Xiao-Qin, HE Yue-Lin, ZHANG Yu-Ming, PEI Fu-Yu, LI Chun-Fu.
Department of Pediatrics, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China (Feng X-Q,
Email: fxq126126@126.com)

Abstract: Objective To evaluate the effectiveness and the practicability of the Acute Lymphoblastic Leukemia
Berlin-Frankfurt-Miinster 95 (ALL-BFM 95) protocol in treating childhood high-risk acute lymphoblastic leukemia
(HR-ALL). Methods A retrospective analysis of 47 children with newly diagnosed HR-ALL between July 2003
and August 2013 was performed. These children were treated by the ALL-BFM 95 protocol. Survival was evaluated
by Kaplan Meier analysis and Log-Rank test. Results  Relapse-related death occurred in 12 of 47 patients (26%),
and 5 of 47 patients (11%) were treatment-related mortality. Five-year probability of event-free-survival (pEFS) was
62%. Children with hematopoietic stem cell transplantation (HSCT) after chemotherapy achieved significantly better
pEFS than those with chemotherapy alone (77% vs 52%; P=0.035). The patients who were only poor responders
to prednisone had a better outcome (5-year pEFS 80%) than the Days 15 and 33 bone marrow M3 subgroups (5-
year pEFS 60% and 0 respectively). Conclusions ALL-BFM 95 protocol can improve the outcome of children
with high-risk ALL. The major cause of death is attributed to relapse. Chemotherapy plus HSCT can produce a
better outcome than chemotherapy alone. The Days 15 and 33 bone marrow M3 subgroups have a poor prognosis.

[Chin J Contemp Pediatr, 2015, 17(4): 327-331]
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AR R L S0P R e 40 A IR (acute
lymphoblastic leukemia, ALL) ¥ B KA @K £ ik
80% Ay, ARAE fEdl S i fa 4 v Fils A7 BH 2 1Y)
2% 5 21 BFM P4 45 L ALL Bk 6 4E 7
T FH AR ( probability of event free survival,
pEFS) 4 79.6%, Hihrfa g )L pEFS 2 89.5%
e )L pEFS 1 79.7% . fmifE (high risk, HR ) &
JL pEFS 4 49.2%", Tt ) 2003 45 7 A il i ]
ALL-BFM 95 75 A7 HR-ALL, I PRIATT 2L
SHEAT BUBVE BT, RFZ T BRI T E N LE
HR-ALL AR AT S 73k
1 #BRERE®
1.1 MRIH
[l Jo 14 43 BT 2003 4F 7 H % 2013 4 8 H #1IK
LW ALL JF 315 2] HR A 20 b v 19 52 L 3L 47 1)
I PREEORE, Hod 53 27 9, 42 20 ], 4E IS TE
2~15 %, WARERE 7 %, BEVIRTE] 16~127 D H
Hr Rl s E] 39 4~ H .

HR AZA5iE: (1) 5mAYFASN 2 ( prednisone
poor responders, PPR ) , RI{LIF )5 8 d 41 & 1L 4/ FHE
A >1.0x 107/L;  (2) Hfaf)LisFIITE 15d
SR AA A HEMR 40 >25% (M3 AL) 5 (3) i
SAIT T 33 d B R AG HHE I A R 5%~25%
(M2 8¢ M3 %) ; (4) &I 1(9:22) (BCR/ABL)
ol t(4;11)( MLL/AF4 ), (5 )2 Wil A7 5k (il ( 52
JUA IR . FPRXR 2 R G A s )

1.2 BFAE

47 1 g )L ALL-BFM 95 7 % #E474by7 ¥,
Iy FEM BB, JLER B, HiES B
YRS By Bety i, 27 6 8 LR s alifbyr s 7 Bl
FAH A FEGAEE I 6 B4 A A HE i 2 L35 1) HR-
ALL 8L, 7TEeZ sz /b 1 YL BB ik
J7 J5 47 & 1L+ 40 9 % 48 ( hematopoietic stem cell
transplantation, HSCT ) ; 7 | JCAH & HEE, 177%
ZFAH4 HSCT, BCR/ABL PRI Z RS L&
(2i VEE o

SEG A SR B TIAL By 28R FHER B LI
(Cy) + HIH% (BU) + HOAHLE (FLU) + ZEFE
I (TT) , dAEIMZ A0 A KRS A0 A HSCT N
FAPORE IR E R (ATG) o SESMARM S 4

A HSCT R F vt 78 i+ 40 g (PBSC)
AN (MNC) $08 5.0~8.0 x 10%kg, 1
HIECH 7.0 x 10%kg; SESAEAA HSCT R e
HEBE, WiTE MNC $0h 1.5~3.0 x 10%kg, 7%k
H2.0x 10%kg, L IAEMSZ 4G HSCT $RH]
HAZE A (CsA) + 56& (MMF) + 5 /N it H
ZUES (MTX) FBs AP E 22, B4
H HSCT R w] (FK506 ) 108 CsA,
1.3 TR

2397 JE B BE RS S A HEAN IR A b <5%
K TEAEGE . pEFS J&T8 I KL T 4f PR 2
R EAHET W TR ]
1.4 Fit=am

N SPSS 17.0 Geit-#R i sl A 48 2 4
Br, BFERRHE DR (%) £xw, Kaplan-Meier
INEIAT AR BT, A A A5 R A log-rank
Kigs, P<0.05 hZESAGIHE L.

#R
21 ZETIERS

1E 47 Bl JLF, g 17 fiseTs, HepEk
FHRBET 1261 (71% ) , IGITAHRIET 5 61(29% ) .
RITAROCIE T, 1 B ILE AT R R v bl B e
JE MTX, 2830 iR A5 fif ROTC AU 4k &k 2 vE B Dhig
TIRAET, 2 BIFE T 75 AT o 4k ™ H s e
2 B REAR AR SCHE T (Hrh R 2 E Y birs &
S IVEESET: 1], DRg MR AE Y P E £ S
JFEIEMRIET: 1)) , B A DCHIER A 10%
(2/20) . MK 54E pEFS H 62%, WL 1.

_— AR AL
1.0 —+ ik
0.8
&
= 0.61
i
o
R 04
ey
=S
0.2
0,
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AEAERSTR] ()
B 1 47l HR-ALL &JLEE 5 4 pEFS
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22 HEBERSH

16 47 ) f L, B4l PPR A9 HR-ALL & L
5 4F pEFS I 35 TAIT R 45 15 R S 33 KB
M3 R 2 ) HR-ALL £ JL (P=0.029) . HR-ALL
JLHAT 27 SR FH B 4BARTFIRYY . 20 Bk FH AL TR
A HSCT J53AIT, Wi 5 4F pEFS 205l 52% Al
77%, ZERAGIFESL (P=0.035) (K2) . W
*1,

T£1E BCR/ABL., MLL/AF4 J [ BH P 586 40 15
Mg iy HR L, HFWRGIT SO # A A, 18
BCR/ABL FEH FHER) 11 FI&EILF, PPR 14,
SARITIE 15 d M3 B 4 4], FEFEMARN B R
FHEAliAbyT 3 41 (&% 2 B, IRIFAHOCHET 149
fEI7 A HSCT 8 141 ( B A8 AH X HE T 2 1] 4,
6 I TG EFE ), 5 4F pEFS N 55%., MLL/AF4
RIBAMERYG 5 g L, PPR 14, BS40I7 )R 15d
M3 B2 i SR ELiAYT 3 i, fRITICA HSCT
2191, 54F pEFS R 80%. 4N LI 6 5L,
PPR 14, #S4ky7)m 15 d M3 AU 1 f51]; 43BR
Haiflyy, 54 pEFS N 67%. W 1.

F1 4761 ALL BILARSEERT 5 £ pEFS LbEk
SYIEAEB Bk S4FEpEFS(%) i fE P e

FE IgAA
PPR 10 80
D15 M3 24 60 7.092 0.029
D33 M3 2 0
BCR/ABL
i 11 55

0.276 0.600
o 36 66
MLL/AF4
f 5 80

0.422 0.516
o 42 60
AN ENR]
H 6 67

0.014 0.907
7 41 62
g iifiopz Sl
T 41y 12 57

0.228 0.633
B 40jity 35 65
SV IDLEN
fbJ7 +HSCT 20 77 4462 0.035
Halifeyy 27 52 ' '

H: PPR MSRIGIAIN 225 D15 M3 Wi SALITIR 4 15 RE
T S LR S AE 40 >25%; D33 M3 hifs SALIT IS 45 33 KEhE
JEIRAIHERR L AMAE >25%; HSCT ST,

1.07 - sty
ALY + A
— b7 - K
+—— —+— B - Mk
0.8
Rl 0.6 1
i+
s
R 0.4
+
=
0.2
(),
6 2|0 4b 6|0 Sb 160
Al ()
B2 sabyrA 5 HSCT A 5 4 pEFS
3 itit

Har L ALL 397 RS £ 24 HR L,
KR HR BB LATFE 55 1 2 % S A AR 19 A A7
R PEAE i A AR HR I 2. Ph
kel MLL JEH B . Ry RO 22 . LA
MEE, AL B A S 2L I o

Ph 4o R FHAE ALL 5 HoAh ALL SF BYAS [R] 557
76T B 4 5 95% A Ph Y A B ALL f 25%t
VIR AT U, (RSB, fEEi2 W
Ji 3~4 AE R &R P, Arico 45 RIS T —T £
Hl B PERFSE, 7E 267 ] Ph YA BHTER ALL
BILH, salifbyy fiEsz HSCT 1 5 AR oA AR
(DFS) 43902 25% #1 72%., 7% Schultz %5 "' Ay #F
FEIRIE TR AR ZT T A O Je X Ph e (n
BRI E ALL i NH#ETTIRYT Y 5 4F DFS 2 70%, {H
K7 RE WS ARBFGERY 11 i) BCR/ABL
BHE L B HLIA T /0 8 61, BR 2 i BR RS A
FHIGFET AL, 4% 6 BITCFETE (75% ) 5 Halifeyy
()34, Ho 2 Bl TR E, KeEMa R
o, EAERBITE &, 1 BITES SR
MAEFETS, $En7Erh EEIE F HSCT g s 1T
TRIFATE Ph YL AR B ME ALL B{EAS SRR T2,
AT FRAR AT (A T A7 o

H T T-ALL f %8 £ B A FE — o 10 5 1k,
N ) ) i e A0 e s HH S M, ARHIRGE R T 4
i HR-ALL £ JL 9 4 4E pEFS 5 57%, 1% T B 4H
It HR-ALL LI 65%, {HZES TG %= L.
Coustan-Smith 25 " #3878, T-ALL o 19 5.3 |
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KT 400 ALL (ETP-ALL) TiJ5# 22, 10 454775
FAUK 19%, BAUAT HSCT, 441 T-ALL KRESMIE
tH ETP-ALL %4 7, W] fgSE0 T 40 ig HR-ALL &L
TCIR AT A

JLEE ALL B3R ROV 5 UG BHEA S 1,
BFM PIMEZLE H R 7 d SAIFA N . 2 15 KK
55 33 KA BE G2 i 155 ok s SRR T RO M
2K F] ATEOP-BFM ALL 2000 P E 4 f i #7381
312 f & f& ALL 2 JLHY 5 4F EFS 2}y 58.9%, 17 i
33 d ANGEF# ) EFS Ky 41.2%, 152 14 B4 PPR i
JLAY EFS 8 749%™, — 50 Z2 vt KRR AR 1] Ji
WEIE 48 H, 75T 220 28 WY AR 10 4F 0S R AL
329", AWFFERIFE R R, 5 33 KXW 219 HR-
ALL BLTR e 25, 55 15 ROW 2Rz, i
4l PPR () HR-ALL & JLZ i stk 1697 R FERE SR
B REMHG. I 4K BFM PME4 R A PCR J7
2 A0 AR W N R R (MRD ) /K,
JFP B AR ALL fE R 24320 (34 MRD- i
fii. MRD- Hifi, MRD- &f&) , 10 4F EFS 32
93%. 74%. 16%"", K IR 4l MRD /K9 15 16
e ARt — A8 TRTT, SRS .

XFF HR-ALL WRY7 vk, B bR L3 5 ok H
() F- Bt 3 B Ak 19 AT S Ak 7 B HSCT iR
J7 o BRINA —I0 2 HPul AT RE PRI 45 SR & B HSCT
I JLEN & G ALL () DFS N 56.7%, T84l
1LI7 1) 40.6%, H2E5%F Giit=%5 ", BFM By
YELUXT LT ALL B K A T AR YT A AH R 1Y
G511 AR CFSTE 33 KasEh
WIHEAML = 5% ) 5 AR5 t4:11) 5% 1(9:22)
LA S 33 KulZh 78 K MRD BHME; T 408 ALL
4JF PPR; 534 78 K MRD = 107, ABIS R
17 HSCT 397 iy B LT B 19 HR (& (41 BCR/
ABL J MLL fHPE ) ZFalifbyrdl, it faps:
FERAKIY PPR B &SN (A I3 (91 W) 5 2 /1> T Bp.af
eI eH . eSS St Jude JLFE BE Be il 1 4T X H s
fé ALL 2L, ANERH 24 580 AHA # HSCT
FrEI TS AT R, 5 4R 0S ik 65%", AT
8RS St Jude JLEE B BEAHIR HSCT Jrik, Xf
AN TRV 25 50 5 SR FH AR . %) 794k B 28 % HR-ALL
BT HSCT, B alifbyr aiie & 7K W Tohf7
R, SRR ISR ML EFS %5 [ AR 18 20
— 3 R AT RETE TR AR A LB R N 5 S

330"

4, A ALNCH HR BJL, HASFZILA
(IR RIZA

Ak ] BEM PE A T 22 3R 97 JL# HR-
ALL, 7R HUA% T 62% 1Y 5 4 pEFS, %5 2008 4
BFM P 1 2H 41 18 19 49.2% % & P, 5 2014 4
AIEOP-BFM BMEAIRIE (1) 58.9% 7 "2, AL HF
7% K B HR-ALL LAY & KA R R A 71%,
R & K JE HR-ALL B LECH WAL TR A, 78
A AL (B AR R FER AT B ), ik
F HSCT 7 8 3% HR-ALL HLFUS . Sk i,
HR R B E fa N R ESAELE, 1097 OV A,
T ST iR b, IR EAR K, IR RE MR
JPAHSRAET B L, A R 2 PRAE 1) .25
SEa, AL, 513 ALL-BFM 95 FEJE K
R % T JL#E HR-ALL iU H5 .

A Ja BIIR YT G A ) T A MRD 7K W) s
HR-ALL L — 2473 2697, R 24
Y. 2T I 2 LA R Re T B HSCT, A
E— % )L #E HR-ALL (975 .
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