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Clinical characteristics of children with B cell type acute lymphoblastic leukemia car-
rying different fusion gene

ZUO0 Ying-Xi, ZHANG Le-Ping, LU Ai-Dong, WANG Bin, LIU Gui-Lan. Department of Pediairics, Peking University Peo-
ple's Hospital, Beijing 100044, China ( Email ; zuoyingxi800310@ sohu. com)

Abstract: Objective To investigate whether there were differences in the clinical characteristics, cytogenetic
characteristics, immunophenotype and prognosis in children with B cell type acute lymphoblastic leukemia ( B-ALL)
carrying different fusion genes. Methods The research included 80 children with B-ALL from Peking University People’s
Hospital between March 2006 and December 2008. Eighteen children were positive for TEL/AML1, 14 for E2A/PBX1, 11
for BCR/ABL, and 2 cases for MLL/AF4, and 35 cases were negative for all of the 4 fusion genes. Data including clinical
characteristics, morphology, immunophenotype and cytogenetic characteristics were collected, and the disease-free survival
(DFS) was evaluated. The children were followed up until April 2009. Results 1In the 18 children with TEL/AMLI * B-
ALL, 66.7% were younger than 5 years old. They had low tumor load. FAB-L2 morphology was commonly observed, but
t(12;21) was often absence in these children. Up to now,17 children who survived were disease-free. In the 14 children
with E2A/PBX1 " B-ALL, the majority were female. Thirteen children showed FAB-LI morphology. Twelve children
showed pre-B-ALL immunophenotype. The EFS was close to 80%. In the 11 children with BCR/ABL" B-ALL, 10
children showed common B type immunophenotype. FAB-LI and FAB-1.2 morphology was found in 4 children respectively.
The DFS was less than 20% . Two children with MLL/AF4 positive B-ALL had high tumor load. Their morphologic
diagnosis was FAB-L1. Both showed the Pro-B-ALL immunophenotype. One child discontinued treatment at the early stage
of chemotherapy, and the other child survived disease-free until now. Conclusions The B-ALL children with different
fusion genes have different clinical characteristics, immunophenotypes and prognosis.
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P UK B 4 M [ 1L ( acute lymphoblastic leu-
kaemia, ALL) & LA U 200 o B2 P38 58 0 AP ALE 1Y) 0
PEMORER T, o5 BT A L2 I I G 80% .
P 95 A O Rl 5 B R A I S8 ANEAE 73 /KCF Bt —
AT e 4 s LA, B A e R BE AN IR 7 L
R ARG TSR AT 7 SRR TR R
Wt SAWETE A AN RS BL R B R ALL &L
Il RAFAE , P FRFHBGA R B & ALL (8 LAY IE IR R
MEFEAT G, A Hols RS AE 538 % AR ik 5 A
PEITBURR YT RN Z AR 2R o

1 F#ERFNFE
1.1 MREHAE

2006 4F 3 J] % 2008 4F 12 [, b atR2E AR E
Be JLRHIGATY B & ALL &)L, Hrh A TEL/AMLL
G Y ALL L (TEL/AMLL FAPEZH ) 18 4],
H/AMEWE 2 % BORAERE 13 X 5 A H, A AER 3
254 H BA E2A/PBXI GG A ) ALL & L
(E2A/PBX1 [HEZ) 14 ], Fe/MFE#RE 11 D H K
15 % 6 A PR 8 X5 AN s AA BCR/
ABL filt & 2R Y ALL 8 JL 11 4] ( BCR/ABL B 14
W) B/MER 1T 2 1A RRER 135741,
R 9 4 2 AN H 5 B MLL/AF4 il 5 38 P i)
ALL 8 JL(MLL/AF4 FHPELL) 2 4, 45488 5 51 4 13
ZONHMS ANHo F6h, BT ARG A
BEDTRY LA b 4 Mgl & 5L MR B & ALL &L
(FTEZH) 35 i, e/ NERE 1 % 4 A H L lROREERR 15
B2 PR S 29 1 H .

i L2 W 5 23 B4R ] MICM 3 B, )
B ey ARG e e e .
SEL 2% ( complete remission, CR) J5i13 K IR
HFF Z ( disease-free survival, DFS), [ iJ5 i [6] &
2009 ££ 4 H o FrA TARE 0 &L AT ™
M IRAHIE TS BT ik B9 A0S 7 J7 8 9647, AL R EAE
P ILE & R A
1.2 &7 AE

SR PR 78 AT AR -1 2= S A -5 B0 Re ( BEMD)
UESEUNES =35 ek 1V KCIYIN-E eI
THILRTTY I R

1.3 WREHE

1.3.1 B&3Fhd B LR B 2 R
5325, IRl EA TR SR AL Pl (POX) Yuth

1.3.2 #EF#HE Bt EDTA 4T 58558 2 mL

(B A v T s B S HE 4 L = 30% ), 43 5 B0 A% 4

JL, R 4,55 ( A6 R 43 5124 FITC (PE (APC.
PerCP) B 2 e bmic ik AT S i 43 A , LA %) HE
Y HOHE TR IE A > 20% 1F R PR
1.3.3 o TFA%Fha YRGB EEhRAS, R
FH R 5% 5% PCR(RT-PCR) J7 3% 4 Bl 2 R #6417
FE M BE F ARSI 5 DL fh 7 B ds= 24 s Rl 1 W ], e 1
R BERR AR X ITE B BH A ) il 2 PR A 7 R
I, TR SR 8 EG PCR 7 5% 9036 B B BB A A 1Y
T 213z 1A 8 (TCRS ) Fl fo e Bk A 1 H i (1gH) Ay 2
PR A 7 7 PG
1.3.4 &4t BUF =i
24 h B53% G WA ik gk ARG .
1.4 SitESH

Vi 1] SPSS 16. 0 B i AT 412753 . kLR
FH ¢ K38 T HECPORER K50 BOR T KMt A T
HEAE5 M. P <0.05 AZERA G2 Lo

AL i

B g 5 mL, &

2 Z#R

FiT 7 L2 RT-PCR Rl , e rp Jo[m] i 35 2
il 2 A DA b il A R

2.1 IaRER

2,11 MR SR mEFE SARILRTER L
FAEW oy A DL L ER 1, TEL/AMLY BH M4 i 4 i
<5 FEILY 66.7% , ] 5 & F TEL/AMLL [H4E
L (" =4.405,P =0.036) ; H TEL/AMLI [k
)7 Bl B L AR <5 %, 734, E2A/PBX1
FHEAL P 2o 8L He i B 8 & F E2A/PBXI
BRI L (" =5.283,P =0.022) ,

=1 BHBILWEANMERERDTH  [(H15(%)]
! ng 5 ES 5% >S54
B 2H 35 22(62.9) 13(37.1) 16(45.7) 19(54.3)

TEL/AMLI BAPE4
E2A/PBXI1 BHE:4L
BCR/ABL FH{E4H
MLL/AF4 BH 4

18
14
11
2

11(61.1) 7(38.9) 12(66.7) 6(33.3)
4(28.6) 10(71.4) 5(35.7) 9(64.3)
7(63.6) 4(36.4) 2(18.2) 9(81.8)
1(50) 1(50) 1(20) 1(20)

2.1.2 R IREHZE L 4B L AR 1 A1
JEIML AR E (WBC) 7KDL 3 2, TEL/AMLL FH{E
2, RHT WBC 318 > 25 x 10°/L #4511 1%
SR ; E2A/PBX1 FH 441 F1 BCR/ABL FHM:
20 BRI WBC 18 > 25 x 10°/L #4351 & 57. 2%
F145.4% ;i MLL/AF4 FHPELLRY 2 4] 58L& I B Y
WBC {153 >50 x 10° /L, B i 7 F HoA 454 5 4541
(] & s BsF B9 A8 I WBC K2 A8 G it e X
(x* =25.170,P =0.003) , Ifii HGB } PLT /K- 2%
SRS E L,
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i) puNtiki <10 x10°/L (10 ~) x10°/L (25 ~50) x10°/L >50 x10°/L
BH P 2H 35 20(57.1) 10(28.6) 3(8.6) 2(5.7)
TEL/AMLI P4 18 10(55.6) 6(33.3) 0(0) 2(11.1)
E2A/PBXI1 B4 14 1(7.1) 5(35.7) 4(28.6) 4(28.6)
BCR/ABL fH:4H 11 4(36.4) 2(18.2) 2(18.2) 3(27.2)
MLL/AF4 BHEZH 2 0(0) 0(0) 0(0) 2(100)

JIE IR 15 B0 - TEL/AMLL P2 A9 18 915 )L
oA 2 BIAFAE R E GBS &
5 cm) , HIGHKEZE MK EAE=2.5 cm # ;BCR/ABL
FRPEAL R BIL A 3 B AE ™ 8 A Mg R (8
NG S em) , Hor 1 ][R]0 A A4 bk E 45 K E
#=2.5 cm; E2A/PBX1 PHYE4 % MLL/AF4 P40
7 EE BRI 2R 1 LB 53 0 R 42. 9% i 50% s T
FIPEZIN =3k 54. 3% o 4 4 22 6] JA s i 1 2 2B
REFHGIHEL (Y =10.715,P=0.021) , A&
I, R LA B RORG FEE | A b 2 R G L S AL I
LA 2 15 100 A o
2.2 EEEFR

27 80 fil i LI A2 W ALL, POX ¢
I AM: . 4L L% R FAB 43 RUEATIE A 2
WS R ILZR 3, TEL/AMLL [HYEZ L2 #Y By
o7 (4 BB B X 5 T TEL/AMLL BE41(P =0.004) ,
E2A/PBX1 BHPE4L H L1 5 fp (5 A9 B ) B 2 1
E2A/PBX1 BAME4] (* =6.221,P =0.013) , jfij MLL/

AF4 YRR 2 L0 LT R,
2.3 GRERINFHR

4 80 i UL L n T2 B & ALL,
FABIL R 2 W 45 R L3 3. E2A/PBXI
FHPEZE AT B 20 i 24 o o5 A e 9B I 3 7 E2A7
PBXT FPEREIL(P <0.001) , Mi7EAZ 25 #ilFif B
AT L E2A/PBXT FEEE BT (& A LU
1% 48% . BCR/ABL FHYEZH %3 B 4 i 7Y By 5 9
e f T BCR/ABL ARG L (P =0.043) , 1l
MLL/AF4 PR A 2 1LY N AT B 4R

PP AR IB R AL AR LR IR A, 4
AL, BR 1 {335 CD10 il HLA-DR, Jo i it
— Loy AN, HAR 8 L3R5k CD19, E2A/PBX1 [
PEZL AL clgM BRI & T E2A/PBXT [k
L (P <0.001), H¥lk = CD34 [y K ik; 1
MLL/AF4 FHPELL LB = CD10,CD20 #3551k,
[A] if 6k = CD13, CD117 45 & T i (9 K ik,
W4,

*3 BAEBINESZERERSEISHER W%
FAB /341 ki il
YL
L1 12 13 i T B Wil B AT B Afigsr i
BAPEL 35 27 6 0 2 7 25 3 0
TEL/AMLL fHPEZ 18 7 10 1 0 12 0 1
E2A/PBXI [AtE4 14 13 1 0 0 12 2 0 0
BCR/ABL fHE4H 11 0 3 10 0 0
MLL/AF4 BHP:41 2 0 0 0 0 2 0
F4 FBAB)AMRMEREBER  (FF)

Bpg CDy  CDyy €Dy  CDy €Dy

CD;s CDy  CDsg  clgM €Dy, CDj; €Dy TdT

B4 35 35 33 32 31 30
TEL/AMLIL fA#E4] 18 17 16 18 17 11
E2A/PBXI PHPEZL 14 14 0 14 14 10
BCR/ABL fH 4 11 11 9 11 9 6
MLL/AF4 BH4:4 2 2 2 0 2 2

15 3 8 7 1 1 8 3
9 3 4 5 3 1 3 0
10 0 5 12 1 0 2 6
5 3 1 0 3 3 3
1 0 1 0 0 0 0 0

2.4 GREEE R

TEL/AMLI FH¥EALR 14 ] 8 LT T 3 bk
Fote 6 %0 S, JUh 2 G AEFE S 2R O, 1EL
(12321 . E2A/PBXI [HELLH 11 il LA

Qeta ik, 6 B S w, o S B AE ¢(1519)
CFEZ 001 61, AR 5 60 4 1), 5350 1 Bl —
A BCR/ABL BHTEZH AP AT e (0 M 22 114 7 il 8
JLH,6 B SH, B R B 1(9;22) , Horb 4 45
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A g, 2 R AR S 57 . MLL/ AF4 B ZH Y
2 Il 1 B RLVIE R, Ji40 1 Bk B 1(4511)
I o
2.5 HFEMERS
2.5.1 mARREAZKF TEL/AML1 [HYE4H
(1 18 1l JL B WITE bR AS o 2 5] 5 1 A 0 Ay B o
AT E AR 16 ) B LHWE I TEL/AMLL 3
KIKFEN 5.2% ~478. 6% , EH{H B 213. 2% .,
E2A/PBX1 [AVEALRY 14 65 LW PIia bR A< b 2 f
FEPERT R PR . AT R Y 12 i LH)
JAIE E2A/PBX1 23k KKy 275. 4% ~ 1503. 6%
SEYIE K 739.5% . 1 BCR/ABL FHPE 2 3545347
RIS AR A ) 7 5] JL A BCR/ABL 3R Gk 7K F-
29.2% ~92.4% ,SE-H{H N 50. 2% . MLL/AF4 FH:
21 2 8 ) LINFAE Rl G i IR IR I 1B L
2.5.2 @A LR AKXL TCRS #= IgH T H#) £ 2
AHFFE 40 & )L, TCRS THEM & A= R Ny
38.8% ,IgH BHFI KA 67.2% , HEHEIL
Vi) 7 e e R o R 1) A AR 8 2 o gt i o
2.6 rRREA
2.6.1 FIEFRE T A7 45 R, 80
B8 LB 1 G5 AT i ik SR 7 A, o8 e 2 iR
#(CR) ik 100% ., TEL/AMLI FHYEALIRY 18 il i L
H1,13 il TEL-AMLL 5[, 5340 5 51 (%) N5k BE
J35 (MRD) 7K -4 0. 0049% ~0.24% ; E2A/PBX1 [
PEALR 14 B3RS CR, Hrp 8 fiIEER A 1],
J14h 6 il i MRD 7K - & 0. 0098% ~ 22% ., fij
BCR/ABL FHPEZE ) 9 Bkl 1 LA AN 1 B Fi75
AT A5 G FE A BAYE , 55 4h 8 1) MRD 7K-F-
$70.024% ~12.3% .,
2.6.2 @y XS AU ILIETT K-M A A7 5y
B, TEL/AMLL FHYEZH HBR 1 Fl46T7 2 7 R 5 i 5
S, BRI AT, TR &, TEL/AMLL £;2;
FITE . E2A-PBX1 BHEZL A 2 1] T46YT 5 ~6 S H
B E2A-PBX1 %% 1, 5885 %, 75 1 4738 i 40 e
BAIATT , AR HN AT BLTC A AE 4 ~29 4~
A E2A-PBX1 Fp2L %, 1 BCR/ABL fHM:4H
Br 1 G4k 7 FI G yT o0, 7 6 T4 ST R 45T
FIRAs 51 T (STIS71) G975, BCR/ABL B 45 D1 %k
AIPEAG, 5 R 5 473 0T 20 B AL, 53 4 2 BTk
77 ~8 MHABE Ko REZHI BIRITHY 3 48
JLH 2 B4y 3 FiE R s 13 S H 36 4~ H il
Wa¥5 Kk, 0501 BIRFTCARST 5 A H Rl A 5B
B, MLL/AF4 FHMEALR 2 8L 1 filfbyr 5
WG, o LR 2 LR s B &, 2452

WEAFR 21 A H o WK L,

08

—TEL/AMLI F{ELH
—E2A/PBX1 PH#E4L
—-BCR/ABL PHTE4
- =Bl

0.6

DFS

04r

02

20 30 40

AAFITE ()

10

Bl HHBILK K-MEFOTHE

3 itig
H HiE PR B2 TAR) L B2 87 v MICM
Oy BRVCWT AL A SR O Y AN 5 A% 2 K oy
TAWE Y o L 20 ) 20 35 A% 2 S T
TEAUA F T 2% ALL (9 & HLEE, X TI697 E4%
HEOAS [ () 1 5 A B2 R A7 o3 IR B T oy S S0
Mo B TETE AN BB B BRI, i ) 44
i35 12 2 B o - A 0 2 D A I e R A
1M, 38 ek A6 L) e R R i 0 HC T T B 1Y - A 2
FRAE , X5 0800 1 0l s AR LA DN 2% T, I8 Tl IR
1BYT R AW TS A —E R BIRAE
t(12;21) (p12;¢22) j& ALL s DL g g 44
B, 807 F 12p12 Y TEL( translocation-Ets-leuke-
mia) BEA 507 2122 1Y AMLL BERAHRL G, %R S
JERTE B & ALL BULH IR AR 2N 25% 7 T
OB 45 S R LR R RN 22.8% . — Ak
TEL/AMLI #4555 BH P 8 LTS R4, 1K DFS
it 80% i R b B TEL/AMLI Fifi -5 55 B B
31k ALL SBOLR G M bRz —" 0 1(1;19) (235
p13) JE ALY E2A/PBX1 Fili 5 B A& 5 Hi B 20 i 5!
ALL %5 D) AH 5 1) — T e 4 (R i 2, H R A R 2y 0
2.3% ,IX P AR G R AR B RL 1(1519) (235
p13) MHAEFAT Y der(19)1(1;19) (q23;5p13) MAPE
X BN X R G AR BUS A R HEATE
V-1 Yy 6 1 R L ) TS W S A TP B 6 1 R
JL' . 1(9522) JE A9 m-BCR/ABL Bl 4 £ 18 75 L.
B ALL "R R AR RN 3% , HBEAE IS G 1M
W X AP g ARG A FEE LT B R ALL, 2
FRBUS A R A UG R Z T . fd MLL 36
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e oA HEZE S )L ALL o) R0 R 383 85% , e
W2 L& t(4511) JE AR AF4/MLL @A 5[,
AEAFAC L A i e 644 5 0 1) kA6 3 B 8 sl AR, o
(4;11) 5507 B a7 ALL X RAEH %], AR
RBUG AR, AFFSESE R B R, TEL/AMLL B
Hny L K B DFS B B A T L fth 45 4
E2A/PBX1 A L A9 K 1) DFS 5 B4 41 L AR
15 , 330 80% ;T BCR/ABL FHYELL A LK 39 F i
% K DFS AR J2 20% ., 1if MLL/AF4 P2 281
PR, A DL Tz B A5

AT I, A <5 % 192t LR I B ik
FA A, BBk FAB-12 9, H TEL/AMLI
FHE B AT BB L AR AT T2 PR AR L, &9 i Ah
JE I A AR TG T 22 ok FAB-LL B, G e 43 71
CHRT B4 L, W) R 2 pE 3] E2A/PBX1 B ) AT
fiE ; BCR/ABL FHYME LI 1% 2 UL, & 95 o) Jif 98 172 fuf
&, HAR RSy 2 Jg 3 B 203 %Y ; i MLL-AF4 [
P B LS B AN I 3 40 B 0 e , T
JIELIAR B 25 9 i AN S 3, LA g o B S DR LT B4 i
A, R, FATAENG PR B nT i A ) LRI R FRE A
S A TR I il £ 5 PR A

H I L A 26 A5 2 R R A I ik 2 40
Mt G275 vk I PCR 45 R o H FL Y (o fk i 7Y 43 #r
(A BHPE 2AIG, 1 PCR B A I 11 10595 AH 5C fil A5 2 A
S WA S AU I . IWARBE S R 45 SR mT LA
B35 BT T G E A% B S B %) fl B 5 DR BH P
FBILH 20 il B et fR S5, 1 5 il 5 PR A
o7 P G e (A E HE (R R R A R 37 1% o JE X F

TEL/AMLL FHPERIL, 5 RLG G AAZ B A 32 R Kk
B (12521) (pl125q22) B 5, Ul Wl 22 D 9 A
MRS T B e U LRA LA BRI

U A A R E I MICM 23 B2
AT DI T A AARIE ), i R B E A L
# ALL fE 5 7 H I B 2R R 2 — o AHFIE TR
B L A I A s PRAFFAE 55 AN [R] il 45 28 PR 2 [ A R 5%
P, DU 1 JC A F R AT R 22k DR RS 194 = g 7 L
L B2 BGa )T i — 2 25

(& % X #]
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