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[Abstract] Objective To detect the expression of CRLF2 in adult Ph negative acute B lymphocytic
leukemia (B-ALL) in newly diagnosed cases, and to investigate the relationship between CRLF2 and the
general clinical characteristics, efficacy and prognosis. Methods 103 cases of newly diagnosed adult
B-ALL patients were investigated from Apr 2016 to Dec 2017 in the Department of Hematology, Henan
Cancer Hospital. Bone marrow samples was used to detect the expression of CRLF2 in leukemic cells. The
expression of CRLF2 =20% was defined as CRLF2-high group and <20% was defined as CRLF2-low
group. The clinical characteristics and prognosis of the two groups were compared. Results The Median
overall survival (OS) and disease free survial (DFS) in CRLF2-high group were 9.0 months and 4.25
months, respectively. CRLF2-low group were 15.5 months and 10.25 months, respectively. There was a
statistically significant difference in median OS and DFS between the two groups (P =0.007, P =0.000).
The 18-month OS and DFS in CRLF2-high group were 38.6% and 25.1%, respectively. CRLF2-low group
were 57.8% and 42.3%, respectively. Multivariate analysis showed high expression of CRLF2 was an
independent risk factor for OS (HR =2.991, 95% CI 1.429-6.261, P=0.004) and DFS (HR =2.374, 95%
CI 1.146-4.960, P=0.041) in patients. Conclusion Patients with high expression of CRLF2 had poor
prognosis.
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Bl AT SR O AR 563, BT T
BEaYAYT M CAR-T HAR B K, BN St B bk B 4
JL i35 (B-ALL) IR Y7 B T AR Rk, X 6
RAR S 8 5 B T 43 R N AR
K EAMIF5E 5 N B-ALL B9 TS 25, &2 & 5 4 i
F 52 R K - 2 (cytokine receptor-like factor 2,
CRLF2)Z MK . CRLF2JET 1 R4 A 10
7 S5 48], A FR Sy e it 56 o o 28 240 A i 3R A2 AR
(thymic stromal lymphopoetin receptor, TSLPR) , 7F
1R Btk A A i e e A A A B IR . A
JGICHRAE H CRLF2 55 353K 5 B-ALL YA B U AH
SR Y AH DL B PCR AR S M9 1 CRLF2 A
SRR CRLF2 HE A A3 I8 , AT 58 FeA T
A AR CD45/SSC 5l 1R B-ALL S8 3 F L5
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1. PAFR BE LR 2016 4F 4 A 1 H 22017
4E 12 A 31 H YA 9 103 4140 34 e IR Ph BH
B-ALL (3 Phkf & Burkitt jbk LR ) 52 & W FIEN 42,
ALL 2 Wi & H] MICM #5 2. , 43 8 45 i 2K ] WHO
2016 bRt , 322 (RN 1 195 B 5 27 o T ME 4
(EGIL) 43 FIBR#E(1998) ) , TG 70 4 B 97 AN
ZCHR 7] K CRLF2 3k R =20% 22 LN 5 %
ik, <20%E XAk #E IR, CRLF2 &R EHE
2141, 55 12481, Ze 9 i)  AIRGRIA2H B3 82451, 55 42 49,
22 40 5], W2 AE M A3 A O T 25 S iR L
(=0.235,P=0.628), 1 {3l i3 PR it o s e e A 4
T IRV TR, A% 102 1 T A 775 T P04l
W8 IR IR SE R (CR) o 317, 4% 99 Bl i
AT RE T ROPA, TR B T AR
T FE A

2. SH R A KA AR O BB B R
Olympus 22 5] 7= i 3 IR 25 DAL JE U R 2 /R B 97
PRI R H P75 perCP ARiC BT CD45 Bt \PE
Frid BT AN CRLF2 B4 | PE Fr i B 1gG1 HL4t .
FACSCalibur % 37t 20 4 4 {¥ | Cellquest 37t 2 4 ffd 77
PR35 S 18 BD 22 w77 i s 1< Il 2 (B RR R 5%
MR 38T AR R T R A R W) 5 e 4 7 o
Ry FERR DL IRASCE il 1 A7 PR 7™ i

3. Uit 2 A ARSI - YA 9 T R R BRI 3 ~ 5

ml, FERPUEE, H L 25 A% A, R R 22 e
TR A A N (1~ 5) % 107/ml; BUFIHR I 2
B ERIC A 1gG1 [R) X} R4S FI CRLF2 5045
A BEHTEE R 100 pl; e IR % #5485 S s,
IgG1 [A] BI%} HRAS  CRLF2 3645 N A perCP bRic HY
CD45S K5 pl, & A PEARICH) IgG1 . CRLF2 {4
5 ulRFHIRA), TR (18 ~ 25 °C)RHEIFE 30 min;
P43 BN I I 2R 2 ml, T35 08T i Bl
10 min; 1 500 r/min #5.0> 5 min, 3¢ 3% ; P4 & A
BEFRERZZ M 2 ml, =351 5T 51 500 t/min .0 5 min
Ja 3 L A 2 UG A 500 wl R 5 2% vh il
A, 777 1R 21 )5 A F BD FACSCalibur i 2040 i
PGHATHEEHN . Cellquest 23K HL 50 000 /24 i
Je BEATARGIN oA A 3 CRLF2 k%K, il
CDA45/SSC ¥ [ TP B bk 5% Jir 4 40 AR FEE , A6 3%
2 Jf BE CRLF2 263k 3%, 1gG 1 A A ) 51 9 12k %of B
CRLF2 &1k 3 Ay w3 T[] UGk BE f5 i 9 G (B A 20 it
B3 ks [RVRE D7 BE K CD20,CD13 .CD33.CD34 .
CD56 %k,
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TR IR BE DT A B8] 5 896 A= 47 (DFS) B i) 2 Sy
M CR 25 K s FET- SRR BT B, BE#k 1k
FEI A 2018 44 H 1 H | 38 a2 [l 77 LA S A 1 il
i, BV AR R 3 R U R TR R 2.91%, R
P BEDTRS IR A 14.5(2.0 ~27.0)4H o BHIBETE X
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ST REA 3R FH K56 . Wilcoxon R FIAG 5 5 4328
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Meier 2 , 2 [HZ AR Cox [MIHAERY K5035 4
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Giil=2# 3 X (P<0.05), CRLF2 &A% JAK2 &
A BAPE 10 461, B 11 41 ; CRLF2 il #2354 JAK2 %8
AR BH A 6 1, B 76 B, 22 A it L (P <
0.05),FEIL#E 1,

2. 97 5 Wi : CRLF2 (5 £ ik 4 3 CRLF2 /1
D 223K %N 56.80%(22.90% ~ 100.00% ) ; CRLF2 1%
IR B H PR IEEN 9.96%(0.29% ~ 19.80% ) ,
ZRH G FE X (1=24.076, P=0.000) , CRLF2
IR E 1 ~ 2 AT RS IR YT 21 6], 16 4]

CR, CR %} 76.2% , 10 1] it i/ v & % (6 4] 15 B
BR APITPI R RGE R L), ERFEN62.5%
(10/16) ; CRLF2 IR K IR H 5 1L 1 ~ 2 7P R FIh
7 8141 (1 ) - HASET) , 74 I CR, CR 1 91.4%,
26 I DT A A, S R AR 35.1%(26/74) , PR TE
CRRJTH 27 BG4 8 L (P>0.05) , 7E R KR
FHZEFAGI#E L (P<0.05)(%£2), CRLF2
T TR ZH B 1 20 191, CRLF2 IR K 3A2H & 1 72 41, 2%
SEGIT2FE L (P>0.05), =fa4] ALL H CRLF2

F1 CRLF2 534 CRLF2 (R F A 4LIG R EE L

Il RAFAE CRLF2 #3521 4) CRLF2fik 31k (82 i) 7k HE PfE
S [, MGERD | 30(15~70) 29.5(14~85) 0.117 0.896*
PERI (), 512 12/9 42/40 0.235 0.628
WBC [x10°/L, M) ] 65.9(1.1 ~566.5) 18.2(0.7 ~515.8) 3.781 0.060°"
HGB [g/L, MGGE[H) ] 78(40 ~ 161) 83.5(20~ 176) 0.689 0.429°
PLT [x10°/L, MGGE) ] 53(11~274) 53(10 ~459) 0.082 0.960°
HESMEZACL FEPEGIE A 515 (% ) ] 4/19(21.0) 9/82(11.0) 0.415 0.532"
BHZR (%) ] 3(14.3) 15(18.3) 0.643 0.451°
BRI MG ] 0.884(0.300 ~ 0.987) 0.860(0.070 ~ 0.990) 0.061 0.978"
G g R[] (%) ]
CD20* 6(28.6) 33 (40.2) 0.968 0.325
CD56* 6(28.6) 29 (35.4) 0.344 0.558
CD33" 8(38.1) 33 (40.2) 0.032 0.858
CD13" 8(38.1) 37 (45.1) 0.336 0.562
CD34* 13(61.9) 51(62.2) 0.001 0.980
FEPR AR [ (%) ]
E2A-PBX1* 2(9.5) 3(3.7) 0.299 0.584°
IKZF1 Bsk 5(23.8) 7(8.5) 4.678 0.034"
TEL-AML1" 2(9.5) 4(4.9) 0.083 0.773°
JAK2 HHE 10(47.6) 6(7.3) 10.71 0.019"
TET2 " 2(9.5) 4(4.9) 0.083 0.773°
NARS 1(4.8) 2(2.4) 0.000 1.000°
NOTCH-1~ 2(9.5) 1(1.2) 1.669 0.196"
MLL-t* 4(19.1) 7(8.5) 0.991 0.319"
S AT R I T A AL AR 151 (%) ] 3(14.3) 17(20.7) 0.128 0.721°
T PN REAS 1) e R0 s RS LE I 7 R s A K . ST IKZF 1 2878 U K K aros 6 it
2 CRLF2&3RA SIFA AT RORTS LA
IT R U CRLF2 =335 (21 1) CRLF2 ik 335 (81 %) 7E il PE
1~ 273K CRIHI (%) ] 16(76.2) 74(91.4) 1.855 0.173
B RIKRE K () 10/6 26/48 4.105 0.043
fa B B 32 (5], e fa /) 20/1 72/9 0.212 0.645*
R OSIFE) () 9.0(5.0 ~24.0) 15.5(2.0 ~27.0) 16.870 0.007°
i, DFS ] () 42(1.0~12.0) 10.2(1.0 ~26.0) 26.640 0.000°
184~ OSH(%) 38.6 57.8 3.421 0.047
181~ DFS %(%) 25.1 423 8.601 0.016

VE " BRI 7 R TN REAS (14 e K30 s A K. CR: 58 225 s OS - WM E AT ; DFS : Ul AT
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IR B LN 21.7% , bR fE4H ALL 1 CRLF2
Tk B E AR 10.0%, 22 7 G FE L (P>
0.05) . PIZLLEH 7 OS B 8] . H 437 DFS B[] .18 4~
H OS# 18/~ H DFS % J5 M, 22 R A e it2# 1 L (P
fl34 <0.05)(£2),

3.9 )5 B R APER] AR W2
WBC .HGB .PLT,CD56,CD20,.IKZF1,JAK2  ## 7}
1RAE IR A% A CRLF2 ik 275 5 22471 1141
MRS AE (HSCT) 45 K 28 E A7 il J5 19 B L3R o, 45
R B WBC L CD56 FH: . CD20 FH4:  IKZF1
B BEIMZIE S 2E4T HSCT #h, CRLF2 i K ik &
W 496 BN B- ALL #B # OS (#=24.741, P=
0.001) 5 DFS (> =41.650, P=0.000) [/~ B il Ji5 5]
Z(E1,%3),

4. WiJa 22 R 2 B - 99 il 2547 L R R 43 B 1Y
B-ALL 1, 8 ffil K 3k CR, 4% 91 | 47 Cox [A1 )5 43
Bro FHAL4E CRLF2 76 N 1 Z R0 1 AH DG R 2R (ki
i WBC . CD56 . CD20 . IKZF1 . %% 4 & 48 . HSCT.
CRLF2 & 3K) g0 A 521 8 OS \DFS % Cox [1] 5
FERI T , 45 7R . CRLF2 i 22k B 3 OS
(HR=2.991, 95% CI 1.429~6.261, P=0.004)
DFS(HR =2.374,95%CI 1.146 ~ 4.960, P = 0.041) [
ST fER R R .

it

CRLF2 J& T | AY4H DX -3 2o A7, g R A

A 100 )
i X 2=24.741,P=0.001
sof
=
Z 60 |
E CRLF2{Ik A4
: 7944
hig| (7941)
B
20 F e
CRLF2/&3A41 (204 )
0 1 1 1 1 1 ]
5 10 15 20 25 30
AL (A D)
B 100
X 2=41.653,P=0.000
80
~ CRLPF2{KFEiA4
S -
< 0 (72441)
Bt
el
= 40
20 | |
CRLF2{&3k41 (1941 )
0 L L L 1 ]

5 10 15 20 25
A7 (H )

Bl 1 CRLF2 %R 2k B bk A A s 8 2 S A A7 (A) e
HE AT (B) R

TSLPR, {4 B itk L 4 i 5 fl %k & . CRLF2 5
IL-7R oV B 25 AT I — A~ S U R, 55 i i ik

R3UMA G B IR CLAML 05 L BV A (OS) R AE A7 (DFS ) 1 5 K 2R 3 A

A IS 03 Drs
% OSHI[H,M(95% CD]  7fH Pl 1% DFSWI[H,M(95% CD]  yfH Pl
CRLF2 941k 24.741 0.001 41.653 0.000
IR 20 10.0(6.9~13.0) 19 5.0(3.9~6.0)
Rk 79 28.0(19.5~36.5) 72 17.0(13.7 ~ 20.6)
WBC(x10°/L) 7.671 0.006 31.950  0.001
<100 81 28.0(17.5~22.5) 76 22.8(16.8~22.5)
=100 18 12.0(2.7~21.3) 15 6.00(2.7~9.3)
HEAMEAL 2.534 0.024 4.631 0.031
H 13 15.0(8.4~21.6) 12 10.0(0.0 ~ 23.8)
J 86 28.0(18.7~37.3) 79 18.0(15.4 ~20.8)
fa b o2 8.297 0.004 4.817 0.031
brfa 18 26.0(18.1~29.9) 15 20.0(14.1 ~25.9)
[ 81 20.0(14.6 ~25.4) 76 15.0(13.3~16.7)
JESATIE LT 2R A A 4.930 0.026 4.907 0.027
b= 19 30.0(18.4 ~37.6) 18 17.0(14.5~19.6)
i 80 22.0(17.1~26.9) 73 15.0(13.8 ~16.2)
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J5 Uk O 40 B A2 B2 (TSLP) &5 2 R 45 6, v &
CRLF2/TSLP {5 515 5%, Russell & F 2009 4F
TR B CRLF2 3 [N & A 28 48 ok 35 & HE = 8L
CRLF2 m &1k, Il F80CH A 5/ CRLF2/TSLP {5
53 BRI IO 15 S B-ALL (9 8 A= o Izraeli 25"
1t PCREIFSE T CRLF2 J: K7 A B-ALL 4 % %%
W B B A5 SR . Francis 255 i 34 50
¥ 48 Y CRLF2 38 i 7% JAK/STAT #l PI3K {55 53
BAE S G ALL AR

CRLF2 Kl 5 243573k 1) 75 & PCR, HJ2 1% )5
AN B B 5 AL S st A g i i R A AR
— PR RGO EE RIS, B4 Tl
T2 G0 AH S R A I 2241, ELAT Rl 2% FHAIG A
Bnsd (Al A AR A TR AN Y e B A =X A Bl R A
PCR il ALL 180/ INg% B s — BB AE 90% LA 11
{HAE CRLF2 AHC A3 B v, WA 7 7 X)L i ORI

M H AT e A Kt E AR SOk HE 1 CRLF2 76 L
B B-ALL PR AU AR ™Y, X T CRLF2 Mm%
IRTERL B-ALL H B 115 5 AT i =2 K R 50 11 i
PRBESE . [ i 45 58 o PCR 4 5% M9 1
CRLF2 #} It 19 77 A5 129 936 ALL (B-ALL
9541 \T-ALL 33 4] .B/TIR AT 1 ) . f8 W 5 AR
G A5G, #Z HAET, CRLF2 5 A B-ALL £ #45
HMBAL S % R E2A-PBX 1 MLL-t % 5 [H g 2%
J7 1T B A O i TG SCHRHRGE | AR SE I g A
CRLF2 A EHE o #7 , 45 R 7R CRLF2 & %35 51K
TR BB Z N, FEFEIMIIL B A2 E2A-
PBX1 . TEL-AML1 %555 R 048 5 1, 22 4 RS 1T
R SL(PHYY >0.05),

B-ALL ', CRLF2 [ i 18 # 1 JAK R 51 %
A5 AN E TS SS H 50% 0 PhAE ALL B E 77 AE
CRLF2 i &1k, K 50% ) CRLF2 /& %35 ALL &
FHATHE JAK RIIRAE | M 80%JAK R 5 R AE 1) ALL
BB AFAE CRLE2 5 £ 35, Mullighan 28 & 31
fE e fa )L ALL ', YL 664K Xp22.3/Ypl1.3 iR
B Y (0K B AEAE SRy k1 DNA #% D1L% H B2t , i
SU ke AR S B Janus AR 5, 51 JAK R A8 ) &
"o Hertzberg 55 iR B 7E 19% 19 JH [CZ5 A AiEAH
ALL (DS-ALL) &% 7716 JAK %€ 7%, JF HA7 18
JAK 272 1Y) ALL f8 % #f B CRLF2 3R ik, H
CRLF2 {4 75 ¢ 35 ¥ £ JAK/STAT Al PI3K/mTOR
F B RTE A ARSI S SE BT R IL-3 4K
/N B Ba/F3 il il v] 7 A4 TSLP, fifi /)N R 4 i A2 TG

IL-3 By PR EE 473 |, 4RI % 5 CRLF2 \JAK A5 3% [A]
PR AWFIE LS R WR 47.62%FF CRLF2 5 &3k
(N B-ALL 77 7E JAK2 5878 , 1fij % T CRLF2
5 JTAKI JAK3 5 K 5848 i AH S 1 75 2 KA A Y
Il RBIFFEUESE

CRLF2 5 # ik 0 B-ALL (% % 4 IKZF1 %%
A5 SR RS, Ge %55 i3 PCR AN 100 1]
WIAAE YA T HEE CRLF2 55 ALL 2%, &
S TCIKZF1 21 ALL A IKZF 1 82 i B-ALL
HABER CRLF2 ik H 5 AR 540K, Tasian
IS Y CRLF2 JE P i e 3k 78 i A ML 5 i
ALL 3 W, HH A IKZF1 B9 A B 2S o Jain
SEOHRAE T 4 ) CRLF2 8 #5A (R IEF 90% LI 1)
PhBHPE ALL 35, & B b 3 49 /5 A IKZF 1 ik
4e . ASHESE 5 41 (23.81% ) £ CRLE2 5 3k 14
B-ALL & 17 1E IKZF1 2878 , Hoh 3 i rp HX 52 %
2 B8R &, 5 E R AR SRS A — 3K

AWFFE 45 5 B8, B-ALL & Jf CRLF2 & %35
YRR WA 2 % 5 5 N B-ALL & 7 CRLF2 1%
Pk BE R OS . DFS 19 2K T CRLF2 /& &35
#(P<0.05), 7£ 0S % DFS HJ7 i, CRLF2 & %
K E 184 H 0S K 38.6%, 18 1~ H DFS K iy
25.1% , B % X F CRLF2 {Ik % i5 B & (57.8% .
42.3%), HES A G2+ E X (P<0.05).

AW A CRLF2 AT 5 N 2R 407, Z R
TS B R CRLF2 81k & 52 i35 OS 5 DFS
A A7 G R 2K . CRLF2 5 61k B A B-ALL
B R UG 2, I IRA T 018 A
B-ALL & Jf CRLF2 @ R iA R B, &0l 1 ~ 2497
5 S 2 1697 15 CR G, W iZ R 47 HSCT,
CRLF2 5 A\ B-ALL &3 Filfi5 25 VIAHOC , R T X
YA A AR CRLF2 £ (1 1) FRA V1Sl 17 H 2% AR
16 B iF ] 45, B S0F CRLUE2 (946 I 48 A 4712 A
B-ALL [ 35 095 BRI 5 5 b, I b A BI36
B-ALL B MGl 3 2 S % 48 hx .

2 % Xk
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