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[(fZ] BH 5K CRLF2IFRIAM 2 E B IR L 4EA 1 1M (B-cell acute lymphoblastic leukemia, B-ALL) fH
JLRIG REFAE XS . ik PSR 2018 4F 10 A —20224F 10 A TPU4E 4R e A B WA 7 L # =
B A 09 B-ALL SR LRGN 42 . A HRWII2H] CRLF2 BRI RIS AL, 438 CRLF25 k40 5% A4, hacmidl
LG RERIE L UG TS 58 LA 93 B B-ALL L, Hrh CRLF2:E K4 2061, XFHRZL 644, KLRRAENY
H2~12% , CRLF2GSFRIKMAAVISEIFNEIC . /I8 (1 L 5] 0 AR T RRZL (P<0.05), #Iishf i fud
Lo ) 35 2 TR IR (P<0.05). CRLEF233 33540 () CRLF2 35 4 ik 8 I W35 715 (P<0.05). CRLF2:d
FERLH L3R TR A A A A AE RN 75.9% . 85.9%, PR TXFHRZE (90.1% . 91.0%), {HXERT
GiitefiE L (P>0.05). 518 CRLF2i33RIE ] BEXT B-ALL B HEEA —E1E M, HHUG M ERY jtﬁzwa
—IRIE [hEHRILRIZE, 2026, 28 (7): 832-838]
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Clinical features of CRLF2 overexpression in pediatric B-cell acute lymphoblastic
leukemia
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Abstract: Objective To study the clinical features and prognostic impact of CRLF2 overexpression in children
with B-cell acute lymphoblastic leukemia (B-ALL). Methods A retrospective study included pediatric B-ALL patients
admitted to Sichuan Provincial Maternity and Child Health Care Hospital and Kunming Children's Hospital from
October 2018 to October 2022. Patients were divided into a CRLF2 overexpression group and a control group without
CRLF?2 overexpression according to CRLF2 gene testing at initial diagnosis. Clinical features and prognosis between
groups were compared. Results A total of 93 children with B-ALL were enrolled, including 29 with CRLF2
overexpression. The age of onset ranged from 2 to 12 years. At diagnosis, the proportions of hepatosplenomegaly and
thrombocytopenia in the CRLF2 overexpression group were significantly lower than those in the control group (P<0.05),
while the proportion of masses was significantly higher (P<0.05). Significantly higher CRLF2 protein expression in the
CRLF?2 overexpression group than in the control group (£<0.05). The mean 3-year event-free survival (EFS) and overall
survival (OS) rates in the CRLF2 overexpression group were 75.9% and 85.9%, respectively, lower than the control
group (90.1% and 91.0%, respectively), but the differences lacked statistical significance by log-rank test. Conclusions
These findings suggest a potential role of CRLF2 overexpression in disease progression. Further studies with larger
sample sizes are warranted to confirm its prognostic significance.
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Sebde, e DL S 20k B Ik T M il
(B-cell acute lymphoblastic leukemia, B-ALL) ,
B-ALL % JL & 20 M 9k B2 40 B (1 % (acute
lymphoblastic leukemia, ALL) ] 80%~85% "', il
JUHAE, BEEIRIT ZEARKEE, B-ALL 331
AU I ek, (EA A —/NER 4 B-ALL JR &
H TG ANEE . Bl S A2 R AN & e, 3
Z 5 B-ALL FlJ5 AH G R JE [ Bk R . Horp Ay — 2%
B-ALL [ 3 R F IR i L ek Yo o fR B, (A=
BCR-ABLI @l 4 JE 5, B 8% 3ok e €0 /R B ALL
(Philadelphia-like
Ph-like ALL) . [E#F—11 Meta 437 % i Ph-like ALL
BFESAERAETE (overall survival, 0S) £k 43%
AiAi Yo CRLF2 3333k /& Ph-like ALL % UL i) 5 [H
S W, A 35.7%~75.0% W Ph-like ALL i & A
CRLF2 3 363K 7, CRLF2 3N & A1 T 1k e {4k
Xp22.3/Ypl1.3 S5 Y AR IX 1, 4% CRLF2 2 [ .
H Al CRLF2H: A i3 35 7E JLEE B-ALL H 1 fF 5%
A HLHSE B-ALL (9 S S W A2 7R il o ARF5E
3 3 [P AT 93 12 WA B-ALL £ LA Il R 9%
B, AT AT 0T, DT CRLF2 5L i
FEIRXT B-ALL O T (i

acute lymphoblastic  leukemia,

1 #BRERE
1.1 HRIFH
WA O )1 A8 1 & £ ft B B I T L B R B
2018 4F 10 J —2022 4% 10 J %112 M B-ALL B9 2 )L
450 1], K HAP A I CRLF2 3 63k B A 91 Hofth il
A 3% K FBH M 19 B-ALL B8 LAE N CRLF2 i3 Rk 4
(294), JC CRLF23: 33K H oA I HoAt 5 P PR
1 B-ALL B LYE A XTREZE (64 451]) o WscdE 93 f4i 8 L
WIZ I RRE A . ARFFEARAS T IR BE AR 3 2 5t
2t e (IEFEHES . 20250909-219) . & LERAS
(AR AR BRI W A IR
1.2 ghHEbRAE

PIAPRE: (1) 2T G B-ALL Y2 WibrifE ;
(2) FIE<18 Z WA B-ALL; (3) S8 ALK kA
() B-ALL JB L (4) $22 Brp (= L (A i hs PR
ZH-ALL 2018 (Chinese Children Leukemia Group,
CCLG-ALL 2018) 1297 J5 ALY B 58 i 17 i)
L. HEBRARUE: (1) KAT CRLF2 3L K
(2) ZWEERTT & sl h Ui .

1.3 EE&EN

KAE B-ALL (8 L# fif B #6454 2 mL T EDTA
PUEE, T2~8 CIA Bk, 24 h NIRRT R =R
PEBCAAZAIM, TRIzol SR ERANMI N B RNA, IF:
SR FH 306 e SR R0 G e U A 30K RNA 336 5 55 Oy
cDNA. R 5 R A W5k S N H2 AR X CRLE2 /Y
FEIRAEIEATAGI o K27 Y A BE R A C <33 #1]
FERE LR M BAME, =35 @l AL BIYE, CT
B4 33~35 7 S HUF A TR . CRLF233RAHY
FIEFRE N CRLE2-ABL ) ACH{E<2, DL 525t
T PR R W 4 B 2 6 T R D )1 45 B R 2 4 5 vh
TN
1.4 F|EBWKRNFGZE

W4 B-ALL LA I AR A, 45 B A AZ Ak
ELANAE, FFHCT-80 CUKF 45K . f#FH RIPA 24
i 2 R 5 A M R B 1 B AR R . AR BCA V&
AT A PR B o B e R AR R -
SR DA W Tk g 5 e v Dk 3 125 A e T 2L ), AT
EREEN ) ¥R EN S PVDF 5 (Millipore, Bedford,
MA, USA) _I-. 7E TBST 2% ik o H 5% AR 2F Wi 7E
FI N E M2 h 55 CRLF2 Jifk (B ) 1:
1000, Abcamab, 109626), B-actinPiil (Fi Bt
] 1: 25 000, IFfg4 YR A BR 55 AE A Al
200068-8K10) 7E4 CTFE LK. A5, TEER
TIMA 90 (PR BEEL B 1 10 000, Thermo
Fisher, A16110) %% & 30min, Jf fff /1 ECL
(Thermo Fisher, 32106) #ric G ENiE . Image J %K
XS S R T o0, B B A KEE SN
S B-actin 57 K BEAE 1 LLAELAE R B A9 8 14
PO vy
1.5 A RFED

B BR A2 2 H 2 8B JLSET- o #k = 2023
2120, MVITECORIGER RN TS., TES
H 1% (event-free survival, EFS) W& X M #hi2 ] E]
N5 — W R AR AR (L Bk
Ir & . RAEBOEH AR Z B RIER . 5
St B EAET ) o OSHARE SIS A] 2 R YK Bl 15
st e AT S PR S R LAE T (s ]
1.6 Sit=ah

& SPSS 26.0 F A4 ik A7 B s v b, M
GraphPad Prism 9.0 5 #EATVER] . X TR IEZS 53
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N, R ECE B R P REA (K23, TR R
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By 5% Fisher fff UJ ME % 3 . S5 4r B R H F*1 WABILGKBES MRSEELEE  (H (%) ]

Kaplan-Meier {523 il A A7 IMZR, I log-rank ¥4 LUK CRLF2
o PR YRR 2
AR, P<O.05S/REFA G E L. i AAFE (n=64) MHEM H P
(n=29)
T
s
2 &R 5 666 1769 Lo oo
i 28(44) 1241 o
2.1 BILIGKRFERLE A (%)
AHFSE g4 A 93 16 B-ALL £ ). CRLF2#t 3 <1 203) 0(0)
ik 29 fl, P B 17 B (59%) , Lotk 12 1) LD L) | 20EE) - 0245
(419), PEAER 4% SAH  AiaLeatl, S S0 A
L3611 (56%), k280 (44%), Hi4F: Wik 1672 15652)
W0 4 % 84 H o CRLF23IFRIAH SR IR AR AR IS RIS 18(28)  14(48) 3390 0.058
FOVE N A B B R 2 R St e L Hbh)
(P>005, %%1)0 <30 1(2) 0(0)
s N . . 30~ 9(14) 4(14)
CRLF2i3FRRA T, 4R IRaEr . & . e e . ot
ERAEAETRINL, Fph PRI £ (52%, #1); 5 >120 3(5) 0(0)
XTREEHAHLE, CRLF2EFERAEBIUIFR . MR, 1 PLTIEC(x 1071)
/IR B A9 535 KT X B AL (P 435024 0,030, <100 2008) - 2102) )
0012, 0031, KD, MRS T 209 169 - om
W (P=0.034, 3R2), HEARMENMZERITEIT  weeips < 10
RS (P=0.678), MALE LIRSS S B <4 2031) 4(14)
He (67% vs43%)., 4~100 43(67)  22(76) ~ 0.069*
22 RMESRSHINGBRIMNE SR %%lﬁff A 1 300
CRLF23E Fik e h, wfaBIL6fl (21%, o0 e o aes 16s)
6/29); xR, wEfafL 136 (20%, 13/64). 30~60 1524)  8(28) 4051 0.132
MEE 15 KL/ B % (minimal residual disease, >60 8(13) 8(28)
MRD) K433 K MRD BIPERES AT, CRLF25E  LDHACE (UL)
Fk L BILEE IR IR, M2 R BE % X <00 CEOREUC)
VW3 300~600 37(58)  15(52) - 0867
(P>0.05). BL3%3. 600 8(13) 4(14)
2.3 ®EJLCRLF2EAMRILIER FF
Six%IELHAI L, CRLF2333F A4 CRLF2 A T al i 001 1260 oo
FHEE D ETE (0.628+0.045 vs 0.485 +0.055, L 4469 179
1=4.558, P=0.002). W1, ’ﬁ;ﬂw U
24 H1ENF — PRV 6302 0.012
CRLF2 13t #6315 4H 3 4F EFS SR A1 0S R I T %t W [Hb] M0 P [PLT] i /MR [WBC] 14400

WA, HEFTGEI¥EX (P0.05), Wk4,
lzl2~3o

[LDH] FLRMLEBE; [AFR] AT N SAESiE heih 2 515K %
LR R LRI, IR EAEIZEL R T RIKEZ
[ R BERR R, B R EAEBE A LU N BEA R [IR T IREA
IR 2 em HEREINOR, #EE 2 em TEBF KPR LL F AR,
AR AR ER BT IE PP TR R . #75 Fisher B UM .
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*x2 WABILMEER [# (%) ] *®3 WAHBILEREESE [# (%) ]
CRLF2 CRLF2
i HE 4 i HBR
e L G = W Ry T K MR b S Pl
(n=64) (n=64)
(n=29) (n=29)

K 25(39) 11(38) 0.011 0917 FERs
Rk S 38(59) 16(55) 0.145  0.703 e 51(80) 23(79) 0000 0.967
LAIFRHR  15023) 8(28)  0.185  0.668 G 13(20) 6(21) ' ‘
z 12(19) 2(7) = 0.212* %5 15K MRD
fa 7(11) 9(31) - 0.034" B 13(20) 8(28) 0604 0437

i 1(14) 1(11) B 51(80) 21(72)

HiE 1(14) 1(11) %5 33 K MRD

P 343 667) - 0678’ e 26) 27) - 0593

i4ie] 1(14) 2(22) A 62(97) 27(93) o

UEES: 1(14) 0(0) Hi: #7% Fisher BRUIBEAR M. [MRD] Uk B .
HA I 6(9) 4(14) = 0.497"

. #71 Fisher B IHER M

A B
1.0 p=
S a2 CRLF2i34ER41 L—L— E 08 -
Control group CRLF?2 overexpression group _@ £
"3
0
X RRAL CRLF2 34k 4

Control group  CRLF2 overexpression group

E1 =)LCRLF2EAWFIXIER A: CRLF2EEHFALAFR. B: HIXHE A BRAAERKEESITE. ams

XPHRZLIE#E, P<0.01,
F4 MWMEBILIFEFSEROSELE (x+s, %) o e
415 % ERSE 0S¢ P
5 d_ ,E\Ei iﬂ 64 90.1+15 91.0+ 1.5 CRLF?2 overexpression group
0.6
CRLF253 %Rk 29 75927 85.9+2.2 % £
C1E 1.736 0.108 04
PfE 0.188 0.743 02
H: [EFS] JodiEAr; [0s] BAAr. 0
0 10 20 30 40 50
ffE (4)
e wHAL Time (months)
e Control group
0.8 T (;RLFZH?%&Q} Ig 3 ngH%JLOS Hﬂg&
w e 0.6 N
1 3 itig
=04
02 B-ALL & —FuBPE I RGENMIE, 7Tz =i
0 LM KA EA A, IR F BRI K
oo m e BB R R4, B
e FHIAAST 55 R T A0 AR A M iR YT
B2 WARBJLEFSHiZ BRI TR, JLEE B-ALL IR Y)Y B 4 BUS
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RKUEE, B-ALL Y SAE OS EA[3K90% 247 o <0.01), #Rifii, I3 FBFEFER CRLF2FEFI &

{EAT A 20%~30% (7] H L H B2 % sl HEdG , G
AEP

20 28T, AATEE R B AE Sk e A B PR Y
BET, A R AR R, (A
Ak, BERHERPESL, Den Boer 55 ) F 2009
AE4% T Ph-like ALL. Ph-like ALL f%) 5 [F 20 2 4t
[Fi) AR AIF 2 A7 7 SR AT 40 PR - 32 AR A O A 5 3 I
FSE AL, HAEAIE BAIIA B Fr s iF; s
FREPI A B2 1, Ph-like ALL 7E4) JLH AR /2D W,
LB A A 15 10 AS DRI 34 4 G RO R e i, e
Ph-like ALL 7E ALL 8L A9 EL 1 298 21%, 78 %
TEALLBE AR 27% " . B KB, Ph-like
ALL7E WBC I8 = i B (F12H>50 x 107/1) |
FEIREEAAE . PUPEAF /A T % LA S S N I e e I
R R L U2 SR A ST PN TR R R 0 A R
AN . Ph-like ALL i85t A% 35 Ko Z2 R BE PR A 5 i
PRI SEE, HA A 2 90% 1 Ph-like ALL H 35 4 i
Wi ek Ay, B4 CRLF2HHE . ABLZESRIG .
JAK25Y, EPOR T HE . RASIHEN A | Fe[H 58 fr
S JAK-STAT {55553 6 B HA g (s e

CRLF2 B PR T e 40 (A 119 2 11 BTG A2 1A%
X3k, GRS R T2 AR 72, RIVM AR 56
WA A R A2 AR T, RS AR 72K ot
ghAy T R R I T R B 40 AR R T S R
PRAZAR T, SAER R ECRSS &, A0S T e
FHOGAE S % 17 o M Ik 2 40 o 2 ol R 3
TR SR A0 AR U RRE . RO N Y R, R
PR TR =, IR B 4R r g5, M
SCI ALL B35 2 2. CRLF2JEH i 323k 1 )5 K 4
FEAEFE P2RY-CRLF2 & 36 H | IGH/CRLF2 53 {5k
CRLF2 F232C KR 578 LA K CRLF2FE R 1545 2]

H T CRLF2 3 M 33 35 5 )L B-ALL 1 & 9
ML AS B8, [0 CRLF2 3 4 3¢ 26 35 % B-ALL
() e B2 & K BRI A G — 28 . 2010 48
Harvey 55 ' SR FHAE [E FAMRIE 22 vi il — SR 7 28
VBT 207 19 S TR B 40 g ALL  (B-cell precursor
ALL, BCP-ALL) mfadlBL, 45k EBnr, BA
CRLF2FEHER) BCP-ALL f8 L AT 20 2% 25 T B4
4 (P<0.05), PiZE LAY 440 K A7 R 55
H35.3%571.3%, 2ZRAGIFE L (P<0.001),
Cario 25 2 X} 555 5l BCP-ALL &2 JL 2> #r, &
CRLF27E R4 LS CRLF2MK 2540 B LI 6 4F
RS 31% 1%, ZREGHITFEX (P

FEIRXF B-ALL B9 B JC W W2 o 451 4 Krawezyk
4 SRR, CRLF2i3 Rk 41 5 CRLF21EH 4
BILME, OSRE TR 2 R TG
B, H PR JCHE R A AR 4 R 93.2% Fl
86% (P=0.11). [FWf, CRLF2iFiBHAHEILS
CRLF2 335 1E # 4 BB LAE I R RN 52 56 25 FRAE I 22
S TG I E R Lo HIX ST L AR 5
A MU SR HRIGYT 7 %6 . CRLF2 AN 7 i2: 3
FEAE 25, ATREXN) CRLE2 B9 ¥ 5 M (8 ™= A 520 .
TEAMSE Y, CRLF23t 33540 B-ALL 19 8 L& R
R TE2~12% , )LD, (H5 XA, 2
SWAGIEE X MR CRLF2 EHER %
TR TE 25 DY RF A 55 [ AR CE AU BT AR v o
UL {H HET 6T CRLF27EE I e v 434 1Y)
TATIR AW 2, FEARWESE T R CRLF2 53
FRHAEPBRGE D ARE T, HERTRIT
SR, REVEREXE T2 RIEmIX, Kknl
PAFE—2E TP BT CRLF2FE N 4 22 R A FE/F 58
AW F, CRLF23 FRHAEWIZHT R . 1l
ANBRIE A B L) S AR T X BB, $ROR CRLF2 3%
FRHBILAR S K AR . CRLF23d ik
TEWIZ I B He i) EU ) 4 3 v T R AL, s
CRLF23 Rk BILE A 5 A e, (RJEA =
Xt 65 1] i\ B-ALL & #E AT 0F 58 A 3L, CRLF27
FEEHTEVNIS I I & A % B 3 & T CRLF2{IK 3k
K4 (58.6% vs 27.8%, P=0.012), AHFFLEHRY
IRHGE Y MR . JLEE S R R TR A e
SOUNPEREI G2 0 RPEOAEE . A E S
225 LT RE B F B 4> FAR &Y (CRLF214 5%
k) RIS I R

TEARWIFEH, CRLF233#3E4110 B-ALL L3
AEEFS A0S K430 75.9% . 85.9%, KT X
MR (90.1%. 91.0%), HZEFIGITFE L. &
5T K% P CRLF2 3 23K 41 1) CRLF2 25 (1 ik B 4%
Xif HEZH IR T, X B A A A R A 4 R
—3.

ZE LAk, CRLF253 33K % B-ALL 1 i R 77
FE—E R, TR AR DOIR, AR
/N ELRE T [ A0 (e K B D7 ) (135 49 A4
BRI R 24 H ), KRN a2 s
KAEARMFFE I GE K BEVIRTE], #F— 2 5650F CRLF2
1 FEIRNT B-ALL BB LI T (L B R
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