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PE ATy s R IRZEF1 LB L
el Yok L =N RS R AL

B B RV FE TR HRBLE HEX

(A B R IR R | AR RIR T EERRT /BB REFPS /
R EA K FWE WA BRI A, 4BE 4N 350001 )

[(FWE] B/ B4 IKZF LR LESPER B A AR (ALL) BIGREE IR L = b7 o
FEXS UG RS2 . A5k 20154F 12 H 22 2018 4F 2 H [ Hfi2 144 1R o & L 1 i BME 4 -ALL 2008( CCLG-ALL
2008 ) FEMIEIAITIY ALL LI 278 i, ARIEA TG IKZF1 B B J08s H oy IKZF1 5 PR 2 20 7 TKZF 1 3
FIER 4, IKZF1 SRR 4 34252 CCLG-ALL 2008 =fé: (HR ) JrZ8iRY7, IKZFL FEDR IE & 20 I PRAG RS i
IR NIRRT, LR RIG RARIE R Je S AEAF (EFS) %, 53R 278 il )L 3k 24 i (8.6% )
Kt IKZFT e Ab 1R F Bk, TKZF1 K2R ek 9012 1 WBC = 50 x 107/, BCR-ABLI1 Filt& 3 PR R
BREMIGITE 15 RBUNEBIG= 10% ., HUNRER -HR . IfEEREE —HR BT & e F1 5 T IKZF1 2L IE
W (P<0.05) . IKZF1 3ER B 3 4F EFS R (76% + 10% ) IKT IKZF1 LR EHWH (84% +4% ) , HER
Tt L (P=0.282) ; Horr, IKZF1 SEFREEA] - dE HR ( 52FR#%E CCLG-ALL 2008 HR Jr &40y ) Wit
3 4F EFS 20 82% + 12%, % T IKZF1 B E % 4H - 4E HR (86% +5% ) , HZE RIS X (P=0.436) .

5t fF IKZF1 FERE BRI LE ALL BWNEYT RO 2%, ﬁmﬂzﬁﬁ’aFT ot HoS .
[ hELRILRIZE, 2019, 21 (7) : 690-695 ]
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Effect of increasing the intensity of chemotherapy on the prognosis of acute
lymphoblastic leukemia in children with IKZF1 deletion

ZHENG Yong-Zhi, LI Jian, LE Shao-Hua, ZHENG Hao, HUA Xue-Ling, CHEN Zai-Sheng, HU Jian-Da. Department
of Pediatric Hematology, Fujian Institute of Hematology, Fujian Provincial Key Laboratory, Fujian Medical University
Union Hospital, Fuzhou 350001, China (Li J, Email: 1354113723@qq.com)

Abstract: Objective  To study the clinical features of acute lymphoblastic leukemia (ALL) in children with
IKAROS family zinc finger 1 (IKZF1) deletion, and to observe the effect of increasing the intensity of chemotherapy
on the prognosis of this disease. Methods A total of 278 children diagnosed with ALL between December 2015 and
February 2018 were systematically treated according to the Chinese Children's Leukemia Group-ALL 2008 protocol
(CCLG-ALL 2008). The patients were divided into an IKZF1-deleted group and a control group according to the presence
or absence of IKZF1. The IKZF1-deleted group was treated with the regimen for high-risk group (HR) in the CCLG-
ALL 2008 protocol, while the control group received different intensities of chemotherapy according to clinical risk
classification. The clinical features and event-free survival rate (EFS) were compared between the two groups. Results
A total of 24 (8.6%) cases of 278 children were found to have large deletions of exons of the IKZF1 gene. The IKZF1-
deleted group had significantly higher proportions of cases with white blood cell count >50x10°/L at initial diagnosis,
BCR-ABLI1 fusion gene positive, minimal residual disease >10% on the 15th day of induction remission treatment,
minimal residual disease-high risk and clinical risk classification-high risk compared with the control group (P<0.05).
The 3-year EFS rate (76%+10%) in the IKZF1-deleted group was lower than that in the control group (84%+4%),
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but with no significant difference between the two groups (P=0.282). The estimated 3-year EFS rate in the IKZF1-
deleted-non-HR group (actually treated with the chemotherapy regimen for HR in the CCLG-ALL 2008 protocol) was
82%=+12%, which was lower than that in the control-non-HR group (86%+5%), but there was no significant difference

(P=0.436). Conclusions
intensity of chemotherapy might improve the prognosis.

ALL children with IKZF1 deletion have worse early treatment response, and increasing the

[Chin J Contemp Pediatr, 2019, 21(7): 690-695]
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P TKZF1 3 P 5 2 B 22 v B4 40 6 1 o

(‘acute lymphoblastic leukemia, ALL ) fJL 5 AETCE
HHEAE (event-free survival, EFS ) FAY 70% 247,
i A AN TKZF 1 JE R IE 7 ALL LY, Jia 252
X 15 Tl RITSE T Meta 2087, 4558 7R IKZF1
FER B IE JLEE ALL [ MR A RN R, FEAk
AEE S, S AT IR T GE IKZF1 SE R
B ALL SBJLWUE B, (HE PN o AR i e 1T
SH XA IKZF 1 FE Rk ALL G2 LTS B52 0,
2014 3T LEE ALL 297 # (CSRPUREL] )
WAKE IKZF 1 SR B IAE D fa i B B 4 P
ASCE A SR = AT R B X 24 B fE IKZF1 SE A
Bk ALL UL RN, BEmTHEE LT
SRR SRS T LU
1 #ABREFE
1.1 RS
W E 2015 4E 12 J1 % 2018 4F 2 [ 76 48
Bk B I B RN % /DN L it Y A 2 54 e
LT [ M TMEL. ( Chinese Children's Leukemia
Group, CCLG ) ALL 2008 ( CCLG-ALL 2008 ) /7%
MYEIAITHY ALL SLBFFEA 4

HEBRbRUE: 78 2 P RALYT (FSZEMm + 7
WIsRALIATT ) N H BT B R T B8 E T L B it
8RR ALL L,

A 278 flE L, Hrb 55 169 4] (60.8% ) ,
2109 7l (39.2% ) , W2 4 (0.75~14) %
1.2 IKZF1 EE KA

HUALL # )L 15 %6 3~5 mL, EDTA 47 %, R
L EELBEY 1 (multiplex ligation-dependent
probe amplification, MLPA ) F ARG IKZF1 JEK A
TC K B e 2 475 150 58 I T 122 35 PR S 15 A7 7 28 AR A
SRR
1.3 SHIARAE R IR ERR 5 B

LW B I PR G 6 3 0 (TKZF1 3[R B
JAAE Sy S B B2 4y BUARAE ) 22 8 CCLG-ALL 2008

TP KAE (low risk, LR ) . F1/& (intermediate
risk, IR ) }2 &1 (high risk, HR ) o Fa LR
U AN G NR B ( minimal residual disease,
MRD ) 7K, BR T257 R A R RIRY TR
(5533 K ) KILERYF LA RTSEST MRD #0045,
A S RARIRIT S 15 KAE A MRD KU, IF4
HAE A MRD 43 B4k 4. MRD 45 /& (MRD-SR) -
%5 15 K MRD<10™ L% 33 K. UL A7 Hif MRD
) <10®, MRD 1 f& (MRD-IR) : 10° < % 15
K MRD<10™", H1/8; 10 <% 33 X MRD<107,
A/ 8 107 < BLIE 34 97 /if MRD<107, MRD- & /&
(MRD-HR ) : %515 K MRD = 107, F1/5% 33
K MRD = 107, A/ s HLEIAIFRT MRD = 107,
1.4 HARKTHR
YR TG IKZF 1 RSN 278 BB L5 R -
IKZF1 3£ R B2 4 (n=24 ) F1IKZF1 £ E % 4
(n=254) ., Ff IKZF1 JER B4 ALL #BJL, B
WAL HMGRNE, #1432 CCLG-ALL 2008 HR
TrEAYT; 8 BifE Ph Qe e fRBHME L, ik
JEIRIT o IKZF1 FE P IE H 4l W AR 9112 5 B P &R
S R RO R o I R AG R B Y, AH N A2
LR. IR. HR i ZEMJr,
1.5 FEif
#E 201849 A 30 H, K& 15 W} 7] 18.5
(0.9~355) ™ A, B AR 4 1% (overall survival,
0S) WA A2 E5ET- s 5 VTR [R] ;. EFS
Wz W B & A AT SRR B T], B AT T S A
FREET . B . ZRBIKVI . IKZF1 S Gk
RATCRViIR B, TKZF1 FERIEH A7 3 61 (1.2% )
K, HAAFEI A E R WEET H
1.6 Fit=ah
K H SPSS 21.0 A TE A B . IEAS A
THEFOR YR « drifE2 (Rxs) #oR, EEDS
ST TR PR (JER ) R, THECE R
KT (%) Fow, HEHERMH K.
WIZH A A7 I 45 LR Kaplan-Meier 35, F£47 log-
rank 555, P<0.05 NESAGITHE XL,
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2 #£R F2 IKZF1 EEGKAN IKZF1 EEEFEHL
G PR4FAELLER [n (%) ]
2.1 MLPA #&M4 R IKZF1 % IKZF1 3
278 (L, 36 24 BKG TN IKZE1 P8 41 WRIHE R e Al PR
BT R B, BN 8.6%, RS RTH b
PRGN 1~8 SAMEF 24 B 10 6] (42% ) 3 16667) 153602
4T BRE O B (38% ) , 2~7 B A ARk 3 I 8333 101698)
Bl (12%) , 4~6 5] 1~6 SAE BRI 10 (4%),  FR(Z)
TEAEEAY ALL F i IKZF1 2 R A 72 FOR 1:1(2) 2;?;2 22?2‘3’)7) 0.498 0.480
i, L BCR-ABLL Al A SE R IPER ALL BRI 67% ) 0o ' '
Eﬁ\ﬁ%%ﬁ%% Bﬁlﬁﬁﬁfﬁlri%@{dgﬁﬁﬁg B = 50)( 109/]‘ ]2(500) 53(209) 10 389 0001
A ALL (11% ) , Wk 1, <50 x 10°/L 12(50.0)  201(79.1) '
BCR-ABLI fli & 3K
F£1 ARETE ALL iy IKZF1 EESMNEFEREKER FHPE 8(33.3) 4(1.6)
‘ 53.549 <0.001
o TKZF1 B BT e it Ele3 16(66.7)  250(98.4)
ALLAEAS %) YRR F IR
B-ALL 9.2(23/251) S R4 20833) 234021 o
T-ALL 4(1/27) SOWA R 4(16.7) 20(7.9)
BCR-ABLI fili £ 3E 1 B ALL 67(8/12) iﬁzﬁﬁfﬁ
BCR-ABLI il & 3 BAM: ALL 6.0(16/266) :0 MIED 6333 30169
= 0 . o
MLL ZH EHE ALL 0(0/7) % (33.3) (169) 3.939 0.047
TCF-PBX1 FE [ [HHE ALL 5(1/20) <10§ﬂ 1666.7)  211@3.D)
TEL-AML1 JE[K fH% ALL 0(0/50) MIRD 2522
Brothert ) SR 6(25.0)  145(57.1)
— 26146) IR 8(33.3) 63(24.8)  10.822 0.004
! HR 1041.7)  46(18.1)
i [ALL] SR A0M A 7 s [B-ALL] St B A ALk ] g5 7/
AR I 5 [T-ALL] S0 T A0AE 8k L A0 s . * 2~ Jehl G ISR
SR BE: B TR B 2 6 P 1 2 B 40 R L 00 4 115 it SELY) G
IR 729.2)  11946.9) 6.113 0.047
2.2 IKZF1 EREHRKAF IKZF1 EREE ARG ull 2l o)
P . 1 [MRD]fUINER B 9; [SRIARE; [LRIIRAE; [IR] 'f&; [HR]
RYFAHE b %2 ‘ .
(1R RN R 5| IS B N -8 VA 7 ) [V 2
it m L (P>0.05) , HIKZF1 HE PRk 4 1) 2.3 IKZF1 ERE B KA IKZF1 EEEEEHNIT
#] 1 B} WBC = 50 x 10°’/L., BCR-ABLI fift &5 & [Al iy

FH: . B S MIAITES 15 X MRD = 10%. MRD-
HR KRGS FE -HR JF 5 Fe )3 0 8 & 1 IKZF1
FERIER A (P<0.05) o W32,

IKZF1 3L R B de 49, 361 (129%) Bk, 2
B (8% ) ALITAHICTF RAEIET 5 IKZF1 B IE
W, 1801 (7.1%) ik, 124 (47% ) HALST
FHOCIE RAESET
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IKZF1 JEHRER AL 3 4F EFS 28 76% + 10%,
M, BCR-ABLI @il & 3 PR PH4 5 B 1 L 3 4F
EFS F22 R TG T2 B XL (70% + 18% vs 79% +
11%, P=0.73) . IKZF1 % [F 2 4 5 IKZF1 %
PIE % 4 MK 3AEEFS R 22 B L4t % & X
(76% + 10% vs 84% + 4%, P=0.282) ; I KfGk:

1004 IKZF1 BER 41
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BCR-ABLI it &5 SEH B
— 80
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IRSERE - HR
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H 40
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0
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AR ()
E1 REABILIELEHET (EFS) K

3 ifig

ANZEBYIKZF L FE A F 7p12, A7 8 Mo+,
H IR ) Tkaros 85 F B FFFE B A KR 0L, JE—
Folble Shy 7L A s L SRR R, DR &R
B3 I 77 T AR FE R RAEVE ] s IKZF1 JER 2R T
T3 Tkaros 2 I DJAE T REE, EmkE R5%
T WFSE RN, IKZF1 3 S A
RARHL Sk b R o SR E T, I T i
TN R AR 5 i 42 R BV FH 0 B T i 35 e 0
KA B AAEAY ALL XPBE R BTz it 25 LA & BCR-
ABLI FlA L DR B ALL Sof s I e 1 751 e it

=2
, a5

JE - HR H, IKZF1 3 F Gk 4 5 1IKZF1 3 A E
W 3AE EFS R ER LG FE X (71% £ 14%
vs 74% + 6%, P=0.953) ; Ifi K&l B - 9k HR,
IKZF1 3 5 ke 2k 4H 5 IKZF1 355 [H 1F % 40 3 4F EFS
REZF LG FE L (82% + 12% vs 86% + 5%,
P=0.436) . VLK 1,

1004 IKZF1 SRk A4l
S IKZF1 LR IE 2
S %0 .
¥ 60
flind
By
1"’—_ 40
i
l-R 20q
0.
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AArSE (H )
I RFERE - HR
100+ . IKZF1 K[ 4
S —_ IKZF 1 SR TE 341
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el 404
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#
= 204
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[#] A 758 IKZF1 FR 45 2 b BCR-ABLI flS £ 4 B 5 BCR-
ABLI1 fl JE K FAVE LI 3 4F EFS F2EF 08024 X 18 B 78 IKZF1 BRI B 20 IKZF1 229 1E #4103 4F BFS R4 5
TIEE L F CORIGIRIER B -HR o IKZF1 S B4R IKZF1 FEH #4109 3 4F EFS R 229 BG4 X B’ DR
I RAE R BE - 9E HR Hv IKZF1 SRR 2R IKZF1 BLPR T 3 4000 3 4F BFS R 25 R 518 X,

2517 K5 30% iYL B 40 i B ALL 45 IKZF1
TR ARG, P2y 79% Jifi A | Behtalidl LRAE,
HAKEB S Jy e 10 IKZF1 P gk LA B 1
1~8 Jo 2~7 B R H W, AMEF 2~3. 2~7. 2~8,
4~8 ZEN R/ I, M

IKZF1 3K A 8 60 7E L2 B 40l A ALL
A R 12%~15%, AF A [R) W Y )L
ALL A # 1. BCR-ABL1 fili 4 38 A FHPE ALL H
66%~76.2%, BCR/ABL1 ¥t ALL #j 70%, TCF3
FEH EHEZ) 3%, MLL ZEHEHEZ) 5%, T 240 g 7
ALL 2 4%, 8 ZASR BOASPEA S 0 G (5 R X il
EENAY B 4 ifg & ALL 4 15%~20%, BCR-ABLI
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A& B YRR ALL 24 7%, ETV6/RUNX1 [ BH
P ALL 29 39" ABFgE v, IKZF1 KR Bk
FEAAY ALL AR 3 S B H0, [H SRR
BN 8.6%, KTHIE, WREM FBLJH A A&
JLRAEIREASTR] . AR AU B4R R 0~14 %7,
IMHRE T ALLR A 25 0~18 %/, il IKZF1
FLPR B ACR R AR ] A e, FEAR IR
= 10 % BJLI LB TR TE 1~10 2 BJL ™,
Il A28 7R, IKZF1 35 Rk e A 43 pE BE )
ZHTEE R WBC., AR . JRYTJE MRD B
BCR-ABL1 @l & BAYE . CRLF2 JEH S HEE GRS
HZE, HZHENH ER IKZF1 3R 82450 L
B ALL T35 AN R S5e5i A b 7 0 ) 2 2 — 1210
T4 ARy 7 5 B T 5 s A TKZF 1 R Bk ALL
BILWM UG We? EANSAHRIE, $Em by om E T
M 3% A IKZF1 36 e ALL B LB G . BRI
FEREVRITIFIE4H 4, (EORTC) I RREe B,
IKZF1 SRR 1) ALL B LFE & AR 367 3 ik
R AR - S BRIk B, ok
17 ( progression-free survival, PFS ) KOS F 4B
B Yeoh ZE4fH M, —41k 59 il f: IKZF1
FEHE T ALL 3, K IKZF 5L RS 1E R
FE R o AR, e B fa 6 B8 40 B3R 97 (5
S VG - Bk ALL 2003 #F5%, MS-2003) ; 5
— 41 50 B £F IKZF1 3L H Bk /Y ALL o, F
IKZF1 5 S A R e B B o AR I, i — A
fa b BE 43 BG T, XHEAT BCR-ABLI @il 34 K FH
PE, MO SRS (BRI - Fiimd ALL
2010 BF 3%, MS-2010) ; MS-2010 £H (1) 5 4 0S &
M 91.6%, BEET MS-2003 ZHiK) 69.6%, FHIE
ST IR, ATRRAGAE IKZF1 LR B2k ALL B L
I K2, FERIEHITAL. Volejnikova % " iRIH
FA DL TKZF 1 PR R 2R AR by fa 6 R 2R sl 5175
JRITEE 15 K MRD &5 Ak 7ok g, nl iy
J[EN i U B T3 =T N SR ive: S o o S b Ol o 7
R, AF IKZF1 LR R Y ALL 8 LB al i ik
PE AT R S S o
TEARGFGI T, IKZF1 3% R e 41 w12 it
WBC = 50 x 10°/L. BCR-ABL1 filt & 3L K B . 155
SLERIAYTH 15 K MRD = 10% . MRD-HR & i
PRIGIS BE -HR Fr 7 Lo 493 35 5 T IKZF1 BE A IE
WA, X5 SCERIRGE A AR A T, ZEAE IKZFL

FLRECR g, ik CCLG-2008 ALL J7 %8
{18 s DR e B 4 LA, T A TKZF1 56 PR e
VE R fa b6 B 4y F Ko, A3 12 I LA AE HR (LR
561, IR76) , X508 JLH#5Z CCLG-ALL
2008 HR 77 Z4by7, PR B4 m T AR Iy am i
2L T R, IKZF1 3 Rk 4 3 4F EFS
% H 76% + 10%, 5 IKZF1 3 IF 34 40 s 2% 7
Togit2fE o IKZF1 R4 -HR . 9F HR (52
Pr b3 TARIF oA ) 19 3 4F EFS R IKZF1
FENIEWY -HR ., 3E HR, DL 2SRRI, ek
7O BT BE R0 IKZF1 JE P B L3 ALL fif %
G, H PR EECE>, BEVTR R, 0
SR L Bt 7 B[R] B

TEAfE IKZF1 3L Bk 19 ALL B LA, L
JE A T2 5% Boer S4fE ", fEAEA IKZF1 %
PRI 1 JLEE ALL Hr, /D DL e 2 (A 8+
2~3, 2~7, 2~8., 4~8 Hk K ) TG 2 T % Wiy
BCRAL (AP T 1~8. 4~7 Btk ) o Volejnikova
A DR SE, 76 PF IKZF1 3 A Bk 2k i) )L # BCR-
ABL1 Bl & 3L B M ALL P, B SIBIT 45 15 K
MRD = 10% 20 9 il 5 & 3% Ik T MRD<10% 4.,
Stanulla 25 "8 IR, 7EPEA IKZF1 3L H B2 i )L
# ALL ', [A B} f£4 CDKN2A. CDKN2B. PAX5
a% PART R B AG 2H 1) 5 4F EFS 0 F K T A1E
AL EFEREER UL R, £ IKZF1 R
R LEE ALL 7] [ B AE e AR fa e R 2, B
VFIR AT i — 2 A BE A R T

B2, A IKZF1 2R R LE ALL 412
AP AEAE R B 2 a2, FIE YT RN 5K
25, PRI, ATGEZAL ALL TS .
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