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Abstract: Objective To study the clinical characteristics of ecotopic viral integration site-1 (EVI1) and BCR/
ABL positive childhood leukemia. Methods Clinical data of four children with EVI1 and BCR/ABL positive leukemia
and eight children with BCR/ABL positive but EVI1 negative chronic myeloid leukemia (CML) were retrospectively
analyzed. Results In the four children with EVI1 and BCR/ABL positive leukemia, two were initially diagnosed with
chronic phase of CML, one with accelerated phase of CML and one with high-risk acute lymphoblastic leukemia (ALL).
There were no significant differences in clinical characteristics at diagnosis between the patients with EVI1 and BCR/
ABL positive leukemia and BCR/ABL positive but EVI1 negative leukemia. CD33 and CD38 were highly expressed
and t(9;22) abnormality was present in all patients with EVI1 and BCR/ABL positive leukemia. Two of the 3 children
with EVI1 and BCR/ABL positive CML achieved complete remission one or three months after treatment. Acquired
negative status conversion occurred for EVI1 but not BCR/ABL in one CML case. The 3 children with EVI1 and BCR/
ABL positive CML survived 20, 13 and 14 months, respectively, without recurrence. The child with EVI1 and BCR/ABL
positive ALL failed to achieve complete remission after the first course of treatment and discontinued further treatment.
Conclusions Co-expression of EVI1 and BCR/ABL fusion gene can be found in childhood CML and ALL. The
relatively rare leukemia has not significant difference respect to clinical characteristics. Prognosis of the disease needs to
be determined by clinical studies with a larger sample size. [Chin J Contemp Pediatr, 2014, 16(5): 489-493]
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BCR/ABL it & 2 Bl 1 (95 22) (q34;
qll) 4, & vk An e rE F s (CML) AY%E
FEZWE, (HALATFE 2R AP s (ALL)
MavEsEAm i rE A (AML) k", EVIL
( ecotropic viral integration site ) FEHEN TR
& 3q26, Hts—FEXT 0T fe 14.5 1 RER TG 5%
I, e SR — A7 s AR 5 1 DNA 254
F1, 25 RNA (5S84 . 78 A IR 0 &
EVI1 & —EE SRR 7 P RS 8 SCRkR
i EVI1 Al BCR/ABL 3E435 /) CML ., AML Jg {51 -,
L Fofr o 5 e 3 1) 5k RS 5 19 2 W 2 I DR
BVER ARG R . AR A I LB B EVIT A
BCR/ABL R AL 58 UU KANA BCR/ABL 3[R BH 4
PR BOLWIG R SZ B SRR AE, LAIN M5 1)
I R AR SR AL TR
1 #BRERE
1.1 RIS
95 191 KI5 T 2009 4E 1 A % 2013 4E 8 A Mg rh
b 2 [ U 1= 2 e B B R B B LR I Y68 5 9
X 12 B 1 I B L 12 1, £9.4% EVIL #1 BCR/
ABL $:32 3k 5 )L 4 1], BCR/ABL J X 2 3k PH A 111
EVIT R FIPEE L 8 1], Bl EI R 2 2013 4F
8 A 30 H, hfiffivimtiE -k 125 ™MH (1~39 A ) .
1.2 IERER

WA LRI IR Bk, B AGPI2 5 A I 4
Mot e e, MmO E. ALL BJLF I
L EE IR PMEZE 08 75 =iay7 P, Ik
R IR RO S e . CML LR O 5
JEIRIT o R e A A H 260~340 me/(m’ - d),
R A 1 4063 TS R )

1.3 EVH EEK BCR/ABL EE gy

TR T AT U R PR BB 2 mL, o B R
MRZANML, $EHCRNA o >R RT-PCR A0 4 4
EVI1 K 1 BCR/ABL JE R 7E 4 1) 20 Fh il A FE 4 1,
1.4 RAHERERRESH

B4 i A EDTA $ 5B 19 8 6 S 4 0 B %
PRICHECHUAR . BT S v B B A0 935 L
KEH (Percp) FRICHT CDA5 FI SR FUR DL R
(FITC) | #ELL8EH (PE) s HEE (APC)
Fr ic AY CD2. CD3. CD4. CD5. CD7. CDS8,

CD10. CDIlb, CD13, CD14, CDI5, CDI19,
CD20. CD22, CD33., CD34, CD38. CD56,
CD64. CD71, CD117. CD123, MPO. ¢CD79a,
HLA-DR. cCD3 F1 B sl i o [R1 R R TG 45, 1
I [ 26 [E BD A7, FH FACS CalibuT™ 33X 40 94X
(BD A 7 ) CellQuest F11 PAINT-A-GATE %% 14 3 B
FF43Hr 10000 4~ 40l / 4, i CD45/SSC k17T,
S HT RS A A DCHT R R B
1.5 HMEEFERE

FHCEBEAMIbRA, 24 h 4G R 3R 5 A
WOER A 22 o 24P A, RS PRI AR B R Al
i ] LeicaQ500 et fA F s 7 ¥, e fiiz Aoy
BT AR ISCNC A\ 4t 5t 14 2% [l B 24 A4l ISCN )
1995 ) #tidAz A ,
1.6 WHELIFEZ

BCR/ABL MU AEIME SR e b &5 A
AIRAE, BRI sE (FISH ) Jr ik R 8443t
F AR AR DLRA AT . FISH 25 5 4 30 Wb o g
Lf5 5 0 BCR, ZI(f55 0 ABL, @lAfF 5%
P4, S BCR/ABL il & 35 . B BCR/ABL
e ERMAREIR 1 A S . 1 ROES
M2 AW EGES, ERAEER 2 M rEnaa
R 2 MBI A AE S
1.7 WEIEN

CML /& JL Il ¥ 2% 5¢ 4 2% f#% (complete
remission, CR) : (1) IGFRAEIR . IRIETH I, M
WERP TR s (2) AME A4 4L <10 x 10771,
SRRTChYRL . B4R RGN (3) 1Mk
THEOE # I <450 x 10°/1L, Hb>100 ¢/L;  (4) Hff
ZEH M, ALL LI E P L 200 F e 7 Rhs
HETEAL 1 MR (overall survival, 0S) : M2
Wi H 309 20 58 1 0l e i BE D5 IR R) o TGS A A7 0
(event-free survival, EFS) : MiZWr H #1355 1 Ik
IR G REVTR B, o RO AL G D
T EFE—RER%M (CR) WINET 8 H &4
MR ARIRGER (PR e ) |
F % 52 % o
1.8 HITFENHT

i FH SPSS 19.0 Bt 4 trfidd:, iRty
o+ brifEZ (x+s) Fn, RGBSR ¢ K555
THECFRICR (%) 3o, 4B LR Fisher
PIMER D, P<0.05 WZESAS I3 X,
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IS ILH AN 2 R G s (£ 1) .
2.1 BCR/ABL 5 EVHH EE £ RIEBILAIGKRE 3 ] EVI1 5 BCR/ABL %K L%k A9 CML
fiE JL5 8 fil{¥ BCR/ABL 3 [X 3% 35 FH M 11 EVI1 & A

12 4] 8 L ¥ 45 0 2] BCR/ABL il & JE R B RGKFIER CML LG IRFFEA L . RH2ETARES |
P, i 1~3 Jy BCR/ABL F1 EVI1 3t K] 4 2% 35 1 L6371/ I i M IS 2 2 e G 11| R = = s+ N 1 A
PECML L, WS 261, 1, Hrhdiie  HIHE WERR T RLAN M4 X . g B kL N i 4
iF CML 2P 2 4], CML B 1 ], #0i2mb WHE . BFAP R, A RNk B 455 b K 0 2 2k R 2%
i CML P 1 BIELIRIA S e 1 MA AL SYTGIEE (P>0.05) (£2) .

A2y, TR 120 AR E A CML s 4, 22 BCR/ABL 5 EVH ERE#RKEILHZHE
Jo AR S AH A S IR YT 9] 4 O BCRIABL  4#1E
FEVIL JE K P25 BHPE ALL L. FE# 5~12 K4 12 4 3 il S LA I Y94 BCR/ABL fili 4 36

BCR/ABL @il & 3L R ek BHM:, i EVIT JE R kB HERA BHE . BT YIRS ¢ (95 22) (343
Pk CML 8L, Hvmsdy 1 4], 274, qll) o PIZE LRI 2] 3 ] CML & LAF7E EVIT
58 56, 4034, EVIIEEKAE CML LAY BHE LA BCR/ABL Fil 4 3L AR 355
FIkEH 27% (3/11) BUERIREDT H I 2013 45 8 H, 3 6] EVI1 H[H
4 f4l BCR/ABL 5 EVI1 383k &8 LA, 3 4] FIBFHME CML 2L 2 f4] BCR/ABL 3 K Fil EVIL
CML B A A5y &, PR, M/l JERCSRFEFA, 1 B8 LAY 18 4~ H )5 EVIL 3
TIECHE L A0 B L PR R 20 i R el e 200 i 5 B, BCR/ABL % A7 oK % . 1 9] ALL &
Yt 34 1 6 ALL B2 L A 40 T oe v, ILEIRIT R RIS, WEHRIT, BOA 4T
HEELIN, IM/MRIFEOE R . 4 BIEJLPISINA  EVIL A BCR/ABL E:RFE B (F£3) .

F 1 EVI #n BCR/ABL E[F Rk £ ILMIGREFE
SMRMPERRYE  SMEMETNE ARG A

AE FIHE mZrsEr /i N

el 2 el 9 RN v 1] UEZ D O (= N 11 )i DA R G Hort FFR RER
(%) (x10°1)  (g1)  (x10°/L) (x 10'1) (x 10°1) ) Jit A
1 CMLIEMEL 11 e 285 74 546 5.11 4.77 3.50 I <) fH
2 CMLm#EH 9 I 4924 72 1367 2.79 4.54 10.50 A A Kk
3 CMLIEMEH 12 L2 220 88 960 2.82 0.62 5 A A X
4 ALL 6 Lz 19.76 86 113 0.05 0.07 53.50 " A
% 2 EVH #1 BCR/ABL EE+# %% 51X BCR/ABL EE AR CML & )LIGRFE L 5
BT Rk 4 7t
5 PSR ) WBC  Hb  PLT ﬂ%ﬁ%&;ﬁﬁﬂﬂ@ ug@f@rﬁg% Rk WEE;
(%) (B Bl (x1070)  (gL)  (x107/L) (x 10°1) (x 10°1) (%) (%) %)
EVII M4 8 9.1+36 5/3 208+ 166 81+20 620+£473 3312 35+18 563)  6(75)  1(13)
EVI1 FAMEZ 3 10715 2/1 185+122 78+9 958+410 3.6=+1.3 33+23 3(100) 3(100)  1(33)
(18 0.706 = 0.222 0.239 1.407 0.333 0.161 = = =
P& 0.498 1.000 0.829 0.817 0.193 0.746 0.876 0.491 1.000 0.491
% 3 BCR/ABL EEFRiAPRMEM EVIH RIEFHMESFAM CML & JLAYSEIE =4HT
s 141 W 730 BCR/ABL 21 BCR/ABL %] EVI1 %A
5~12 CML IFEAE 1(9:22)(q34:q11) p210 1 f5%% 1 -
1 CML 46,XY,1(9;22)(q34:q11)[20] p210 & =
2 CML 46,XX,1(9;22)(q34:q11)[20] p210 w5 i
3 CML 46,XY,1(9:22)(q34:q1 1)[20] p210 5 T
4 ALL 46,XY,1(9,22)(q34:q1 )[3)/46, XY[7] P190 T ZNES
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S BEFR A M BT 7R EVIL 5 BCR/ABL $E 3k 1
BILA =ik CD33. CD38, 34h CD13. HLADR
A AFFEE R IA, ALL H3¥5@ 8 B-ALL, 1
HERPUFERIS
2.3 BCR/ABL 5 EVHH £EFEH#REBILHTFE

361 EVIT & R 363k B CML 8L 2 il 7E
BIT VA H A 34 H IR B2~ CR, CR %N
67% (2/3) o Wl 4 & eI MUS, 5IRYT
KIKBNE M, WFRIT R Ui. HA3 6] EVIL Al
BCR/ABL SR LR B ILAAIE, 0S 439128 20
13, 141H, EFS4r518 0. 13, 144H. 3 Bl
LB TEE % o

8 Bl EVI1 & A ik BHPE CML & L+ 4 6 7
HIT 1A A3 A AR CR, CRF N
50% (4/8) . CR %5 EVII 5& K %3k BH 4 CR
P, ZRIESI#E L (P=1.000) . 4 %] CR
BILE R VB, K16l 5 4 618 ILARBER 2
M=~ CR, Hr i 16, 5FEE 16, 38T 2 4l
0S 412,50 (1~39) 1~ H, EFS & 11.70 (0~39)
™H.

3 itig

t(9; 22) (q34; qll) Gifli 22 5§ fafk
-1y BCR A 5 9 5 4L A1y ABL1 2K 5 (37 B
B BCR/ABLI filv & 56 H, ol & 8 11 BRI B8 i
AL H IR, vT LIS 2R E S, SR
0% & A "1 BCR/ABL /& CML & L2 Wi 40
Mgt 48 hR, HIFANEBUGTE bR 76 AR -
BCR/ABL fil & 3£ R AT 53 ™ A= CML AR, (H2
SR HE ARG, BURTE IR I =B B
Kynl 7 HiZe ik U BCR/ABL 1] LA BRUB R 7= A
HRERG AR, HEIE R CML 248 A 75 22
HAh IR AR S 1V,

i 50 IE S BCR/ABL 5 EVIL 7] W [R 1E
TR ) & A T AR R 4 LA
BCR/ABL Al EVI1 2383k, {HEJLEFERIZ T IS
W T 4335 EVI1 F1 BCR/ABL 76 N B4 35 B, 1
XTWIZIIG EVIL A/ 8% BCR/ABL il & 52 P 455 7]
RFHE— WM, 1M Stein 25 " HRIE inv ( 3q) &
BRI B AR 0 4k ks, AR 2D B0 161 9 ek e
REJE A B 7E . 98 8 EVIL Al BCR/ABL 7£ [ Ifil

W R EME R, B RRshH R 2 M
PR EREAH EAE A7 SO IR X120 6 EVIT
F1 BCR/ABL 3 R 33k 1 B LA 75 s A W L3R5 8

AWFFEHRIE 4 9] EVI1 A BCR/ABL 333k 1
BIL, HICHE IR E LSS 20, AME i A
AR L RO, TR, ARWFST R 3
] EVI1 F1 BCR/ABL 3£ 3 35 () CML & JL 5 8
BCR/ABL 2 35 FH 1 1 EVI1 25 K A P A9 CML
UG RFFIE AT 025 oA, R BUA BB ATH
EVIT 5& R 7568 F i 2 Ll R 2% BLAA TG s,
T REEABIE 5B

EVI1 A1 BCR/ABL 13235 19 CML X A/ 58 Je
B, Shimada 25 " HRGE 1 RS H R e ik
SRt (3; 12) (q26; pl3) M CML L, #FE
R 2, XA FRIT R, LTS 4 A PR I
HilF AT Al R A Rk BB YT B, AR TTRE
EVI1 F1 BCR/ABL K01 4 B s i, Br
| BIAIRGES, THFRIT RSN, HA 3 Bl ILY
FEI%, OS/33k 20, 13, 1441 H, EFS 23514 0.
13, 14 Ho 26 CML L FH 25 2 1 1%t 0 71 551
BT AR, YRR CR, HIWE AT, R7E
VE— A Bt 7 LASTA 22 391 15U

FAh, KR FRIEEE IR CML 2868
Sy IR B BCR/ABL [ 05,2848, AT R 254
WIEPE, JEreA AN AR L 2 S H, ATRRIG
%F BCR/ABL {5 5 (K #i . Paquette %5 " i 57 % B
X} 4% S R AT ) SR HEHT 1 BCR/ABL Al & 3k M 28
W5 EVI AR ILEAAE . x2S CML B3,
ol FH 25 S R PRI RS EVIL SR 0748 S5 0 i
Han, AR IR RS EVIL AR S 2 E
oK Z2 AT RE R0 U8 28 TR U I 100 1 351 6) e-ABL ¥
Filg (R A0 . 4 DNA 2815 c-ABL MUK ) 13 3]
%, SRR, 55 DNA BE ™, (o
e S S R AT 5 T 6] c- ABL S G e
POHIRGEE DNA B, AT SE PR 55 (5 19 7] e 14
hne B, I _EXFF BCR/ABL fifi 4 3 K 26545 BH
PERE, AT AT R EVI B FRL . X
(] o i T A S B S JE T 25 B A R, X
IR ET 250 B, 2 0] LIS 4 A R
DA 1) 0 R ) VA F EVIL BRI 258, LIRS
IR BEIRITRICR , AIHE NP i 1A

TERZHEAGEBT, I 20 i 224G 1 A V%
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ENi
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FIRMIHLE], e (35 3) (q215 q26) , inv (3) ,
t (3, 21) %P 0 ALy vkt AT BEAG IS 21
) 326 HHE, IEH BT EVI &Rk,
ARG AR Br K I 4 BB LERFETE ¢ (9;
22) , (HAERARKGINF) 3q S5 HAL G (R HE, 5k
2, IS BIRE D, RRIIm IR LI B AR E],
Ji ABCAT 18 FISH 56547 G 3q26 k.
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FE ALL "P A IRIE BAR > P 5 1 1] ALL UL,
W RZETIHEREMIRIT, PO RPFESE)E. 1k
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BT K B RFFAE TC B i R Sk, e o 28l
R R B-ALL, fEBERBUIFERIL, XA F] L
HIARDLARIE, JEE AT RE s kA 24K, i HLIlG R
FLE O SERAN
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