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[HEZE] BB 2oW2ETHRENEA MR (T-acute lymphoblastic leukemia, T-ALL) By PRAFAE . IR T
JERE ., Ak X20154E4 A—20224F 12 7 )N RS E A2 L By rboe (o i v L3 i e 2 2k
IR EL AT 1 a5 7 ZE9R YT B T-ALL B LEA 7 B i, 8658 A 0Bl IL, P FEE N 723401, 5
261, YA 20% (16/80), FEAPARHIZ R 17 4% (3/80), SEALFIIMNG 1% (1/69), & WG
FED N SIL/TALT (22%, 18/80), H WIEK A5 NOCTHI (69%, 37/54), WPAiRETTE A 524 H . 54E M A
12 (overall survival, 0S) %8 87.3% + 4.0%, SHETCHIAAEFEN 84.0% +4.3%, AETTHEM L RG-S RIS 4F
OSZAL TSP & RS -141 (66.7% + 16.1% vs 90.3% + 3.8%, P<0.05), 546 KUk B0i>0.01% 41 54F 0S %
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Clinical characteristics and prognosis of children with T-lineage acute lymphoblastic
leukemia: a single-center study
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Abstract: Objective To study the clinical characteristics and prognosis of T-lineage acute lymphoblastic leukemia
(T-ALL) and related prognostic factors. Methods A retrospective analysis was conducted on the children with T-ALL
who were treated with the Chinese Children's Cancer Group Acute Lymphoblastic Leukemia (CCCG-ALL) regimen in
Guangzhou Women and Children's Medical Center between April 2015 and December 2022. Results A total of 80
children were included, with a median age of 7 years and 3 months and a male/female ratio of 6:1. Among these children,
the children with mediastinal mass accounted for 20% (16/80), those with central nervous system leukemia accounted for
4% (3/80), and those with testicular leukemia accounted for 1% (1/69). SIL/TALI was the most common fusion gene
(22%, 18/80), and NOTCHI was the most common mutation gene (69%, 37/54). The median follow-up time was 52
months, with a 5-year overall survival (OS) rate of 87.3%+4.0% and a 5-year event-free survival rate of 84.0%+4.3%.
The non-central nervous system-1 group had a significantly lower 5-year OS rate than the central nervous system-1
group (66.7%+16.1% vs 90.3%+3.8%; P<0.05), and the group with minimal residual disease (MRD) =0.01% on day 46
of induction therapy had a significantly lower 5-year OS rate than the group with MRD <0.01% (68.6%+13.5% vs
94.8%+3.0%; P<0.05). Conclusions Children treated with the CCCG-ALL regimen tend to have a good treatment
outcome. Non-central nervous system-1 status and MRD >0.01% on day 46 of induction therapy are associated with the
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poor prognosis in these children.

S0Pk R B4 B P I (acute lymphoblastic
leukemia, ALL) 2 JLEE feH WL PR B, 2 PET
RELAIS M (T-acute lymphoblastic leukemia, T-
ALL) % JL# ALL [ 10%~15%, J=—J A28 1%
Ve, B . s e it Eom B fE &
M ARG ALK (central nervous system leukemia,
CNSL) ZmfEfifit . JTAEk, SRR T KU 202
W Z 25k &R L)Y 5 %€, T-ALL By B AR FF
(overall survival, 0S) ZnA[ik80% L) I, (H5&1EB
WREL 409 (L% (B-acute lymphoblastic leukemia,
B-ALL) AL, T-ALLA:AF{5%2% . T-ALL LW

RYRTT I 2 B A A8 1 I A0 T B Bl g o
B, H2920% BILTEE 2 5 4EN ATRESE TR AH
KIFRAE . BAREMN 2 . BILE R R P
2 2% (central nervous system, CNS), g7 ik
DA o v L EE e DM 2E S P AR L A
ML (Chinese Children's Cancer Group study ALL,
CCCG-ALL) 2015/2020 J7 Z& >R FI A 41 Ak 70 5 A1 ik
/N BB ¥ (minimal residual disease, MRD) 38515
W BE 4320 K RYT . HARYT ALL IR OS %4 95%
LB, T-ALL B OS 0] ik 80% LA |, {H
T-ALL (PR3 T B-ALL . R E T A LA
PMELLER XS T-ALL (972558 ', (A5G F MRD [
AGr I EF ] = 73 2H B X TS i sEma A1 i, A
WFSEAAIRITAS [F) 3596 97 I 1] ) MRD e G g (0]
TG RIRZIR , B E MRD B R & R IEE 25
R ACFEORI G, N B8 T-ALL 973
T E s, AR )R, SRR TR T
BT T PP TR, AR AT T-ALL &
JLHY 2> T A SR Im R RRAE - LASE 538 R U 23
JZ. CCCG-ALL 2015 J5 /Y — T AL SE B
A T-ALL B LZ A BB AR IE S B R, 45 Bk
WL AR W12 WBCIHHEL . IR R . A
RARLE DR B FE B BEVT 3 22 48 n] K] 73t T-ALL ARy
far o2 . WIS ', B T-ALL & fEEE 53R
B, XSGR RIS 2GR 1 W CNS IR 2500 B Y
SO, [A] ) CNS AR 1 ARG B E2H A 1 B2
SRS ERR . B, APPSR R
T-ALL B JLALHE MRD . CNSARZS | HEPRI 97845 75 1
FRlm RARFAE A B R 23T R S o3 2 SR AR
SRS TS, W ARG 5 . BRI
HhG 4552 CCCG-ALL J7 23R 97 19 80 9] T-ALL /& L
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] o P WA B 2015 4F 4 H—20224F 12 H T B=
PR 2= B 10 2 )L By 7 oo A 98 A CCCG-
ALL 2015 5% (M5 . ChiCTR-IPR-14005706)
8 CCCG-ALL 2020 5% & ( i M %
ChiCTR2000035264) ™ G771 T-ALL L H I IR
TR, AIATRUE: (1) AFEE 1A H BRI 18 %75
(2) L&ERILAFZW N ALL, Ry T8 T-
ALL"™; (3) #2452 CCCG-ALL 2015/2020 J7 & HLE
BT E L. HeEbRbriE: (1) JEREERIL;
(2) W RN EGRIEIT B L; (3) AHERYT
Bl AWt aR e B o w A, it
HESCS . 552025020936 5 . [2020] % 47801 %5,
UL AF R R
1.2 BT AREREFRKRNGE

WIHIZ IS, 20154F 4 1 —20204F 11 A Y&
JLRH CCCG-ALL 2015 77 &3AY7, 20204F 12 H—
2022 4F 12 F A9 H LR CCCG-ALL 2020 /7% . 80
M F LA T 52 9O G e 1 R Wl S 1 LA STL/
TALI. MLLEEHESE 43 Fhh AL . 5461 8JLFT
M, DAKG I 4 sl 5 2 P R R R AR, — AR
) 7 5L A 75 Sy LS i) A4 R v R B U e B e SR A
M
1.3 HXEX

W28 T-ALL R A s Ak 7, e 2240
i A B A MRD S5 R 4 fa e B . 57 A LA
T Bz — TR R R A A . 2015 5 R
(1) FESIAITH: 46 K MRD=>1% 5, JC MRD bRic & it
WA =5%; (2) MLLEHEFEM, Fid<6i~H,
H WBCI14=300 x 10°/L, 2020 7%: (1) 58
fbJ5 MRD=0.1%, JCit 5 297 F2 MRD J& & 4% [ ;
(2) I8 36 97 i A 2 — K MRD>0.01%;
(3) MLLEAHFBM:, Fi#k<6™H, H WBCITHEL
>300 x 10°/L.

CNSIRZEZWikrifE: (1) CNS-348 kA% WBC
IS AL, BFRARE O R IAHEMREL 40 ; B
1 CNS 32 ZHERFIARAE , 4 fitg i HeAth B IR g B
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P ZRER ;. A NSRRI R = iEdE . A 34> =1 (5)
FAFRFGH 1A RI2 W CNSL. (2) CNS-2 481 PR A SR (%))
# W WBC 180 <5 AL, HL AT L &) HE 40 M0 . T sa
(3) NS HEr R A FEAINE e oy
-4 BE5 - ;
Bl v X oA BB DT . 1129 D B H T ) 6)
%"L}‘i, ﬁﬁlﬁﬁﬂ@@?ﬁﬁ?’i \ %ﬁ D Pﬁﬁé’ﬁﬁﬁ% I Zeali 1 F H 67(84)
B BEVTELE 2024 4F7 A 11 H, Bl E] A AR AL 709)
52 (JuMl: 1~110) H. e T A
15 GitEa4iR SIL/TALI 18(22)
e H SPSS 27.0 HAFHEAT KU OG0 25 A7 IRAIBID R 110
i H GraphPad Prism 10.0 B2 ARIER T MLLT . e
YRR 8 G 4o, TR (A i o
% (%) For. OSWIRE MW FE T 8K — 8(10)
WRETT HIH. JEEE A7 (event-free survival, EFS) 2
W SN iZWi B8 & . FET-sCR R DT H 9. NOTCHI1 37(69)
K H Kaplan-Meier 7 73 #T A 4735, R0 LR PTEN 11(20)
log-rank #3588 . LA P<0.05 N2 3G G145 L, ey )
PHF6 6(11)
o pm KRASINRAS 509)
CCND3 4(7)
R JAKI 3(6)
B ﬂitgﬁf :JW ALLIL, RS 7 % 34 n o
F5% “ALLEIL, ¢ | PI3KCD 3(6)

H GEll. 1271MARI52910H), 4694
(86%), w114 (14%), TiKIL WBCIHECH
161.1 (JEHl: 1.0~9262) x10/L. % ] CCCG-
ALL 2015 J5 R 97 4 52 ] (65%), CCCG-ALL
2020 15 R4 28 1 (35%) . HeSER T A i MG 4
BIL T 8% (6/80), Horbr2 471k i T 20 B A
L 54 5 B OLEAT AR Y, 450K, NOTCHI
FEHRA R, 569% (37/54), Frf B LIGIE
FRIE L 1,

F1 804 T-ALL 2B )LEYIRFR4FME S 7

5 PRARF £ S5 [1(%))
P o7 16(20)
EAEE 1(1)

T 2 RGUIRAS
CNS-1 70(88)
CNS-2 7(9)
CNS-3 3(4)
VIS FE
rhife 80(100)
=y 0(0)

H: [CNS] Wikt R G0, "R AR AL TE 3T LA - e o fAk
Sy AR R IE W AL EE 64 I IE A L 25 XY, © (115
19) (q23; pl2). 1447, XY, + (7) (q10). "ZALmFH L
54450, 431k 54,

22 FBEBEFTIEARTMEES

78 B 8L e B T IRYT . B RIBITH 19K
MRD=>1% 21 /5 44% (34/78), 0.1%~<1% 21 /5 12%
(9/78), 0.01%~<0.1% 415 4% (3/78), <0.01% 21
mi41% (32/78); 5 FIGYT S 46 K MRD>1% 41 5
9% (7/78), 0.1%~<1% 21 5 4% (3/78), 0.01%~
<0.1% 5 8% (6/78), <0.01%4H 5 79% (62/78),

TRITAIRSET OIS ), Horb 2 i35 SR T7
AR FHEAERRYY ;52 T IAE T eI 2 1],
KD e s se T 1 6], itk AR CHET 4 441

BREBILILTH, ZREENZHIE 13 (G
Fil: 6~43) AH . Hppaihix 2 % S, Hali
BEE K10, IREGE K (HHE+HX) 1] 3408
JLE R JEAT S R i T 2R R AT, 46 sl
WEE &, IRAEKR. PairhiXE k& 16, REE
KA WG RET:, AR EREE I
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W K, BV, Faidh X k3 B
J& oA o 4 gl rh A 52 % i AR RS AR Y UL,
35 R SR AL T 5 1 5B I A A R
RIT, SRR B LICRE AT
2.3 A

80 1] T-ALL & JL 5 4F 0S¥} 87.3% + 4.0%, 5
EEFSE N 84.0% +4.3%, WE 1., ¥L4ER . M
Wl W12 WBCIHHEL. EEmIM AL, RREAR
M. A SITALIFAYE . J2% 8 NOTCH1 5875 |
JE N PTENSZAE | J&15 0 FBXW7578 | &N
PHF6%7% | AT 1% . &SGR )56 19 K MRD
AKX LR FUS TR (P>0.05) . 5546 K
MRD=0.01% 41 & JL 5 4F 0S % ik T <0.01% 4
(P<0.05), SHEEFSE L EZR LS IT¥E X
(P>0.05). E CNS-1 418 LAY 54F OS FAL T CNS-1

H (P<0.05), S4EEFSERILKEZR LG E X
(P>0.05), W42,

100
80}
5 ? 60 |
"
&2 a0t
Tz
ol -- 08 %
— EFS%
1 1 1 1 1 1
0 20 40 60 80 100 120

Affmsia) ()

Survival time (months)

El1 80fIT-ALL BJLK Bk OS E R EFS BRI ETF#I £

F2 JLET-ALLBIEHEERER S

AL %R 0S % (x + SE, %) -} PiA EFSR (x + SE, %) V! PIE
Fil (%)
>10 23 90.0 + 6.8 82.6+7.9
0.20 0.65 0.17 0.68
<10 57 86.3+4.9 84.6+5.1
P
B 69 89.6 + 4.1 85.6 4.5
3.37 0.07 1.65 0.20
4 11 71.6 + 14.0 727+ 134
112 WBC L (x 10°/1)
>100 47 88.4+4.9 82457
0.09 0.77 0.28 0.59
<100 33 86.1+6.6 86.1+ 6.6
A5 5 o7
H 16 788 +11.1 81.3+9.8
1.14 0.29 0.23 0.64
o 64 89.5+ 4.1 84.8+4.7
LA MR
H 1 100+ 0 100 £0
. 0.14 0.71 0.18 0.67
o 79 87.1+4.1 83.7+4.4
CNSIRZS
CNS-1 70 90.3 +3.8 86.4+43
478 0.03 227 0.13
JECNS-1 10 66.7 + 16.1 66.7 + 16.1
SIL/TALI [
B 18 1000 1000
272 0.10 3.75 0.05"
& 62 83.8+5.0 79.4 +£5.4
NOTCH1%7%%
2 37 83.9+6.8 79.5+7.0
2.49 0.12 1.45 0.23
& 17 1000 94.1+5.7
PTENZE7%
= 11 90.9 + 8.7 79.5 +13.1
0.01 0.92 0.14 0.71
& 43 89.0+5.3 85.1+5.7
FBXW757%
B 7 1000 100+ 0
0.96 0.33 1.57 0.21
& 47 87.0+5.6 81.2+6.1
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Fo (&)
A[SES 5%k OS % (x = SE, %) O PH EFSX (x + SE, %) OCfE PE
PHF69E7%5
2 6 100 £0 100 £0
0.80 0.37 1.33 0.25
& 48 87.4+5.4 81.7 £ 6.0
KRAS/INRASZEAE
2 5 60.0 £21.9 60.0 £21.9
5.57 0.02 2.39 0.12
i 49 92.8+4.1 87.5+45
N IES
2015 & 52 88.5+4.4 86.5+4.7
0.24 0.63 0.87 0.35
2020 & 28 83.6+9.8 81.2+7.7
TSGR
hfE 74 88.4+£3.9 84.7+43
— 0.68 0.17 0.01 0.95
=R 6 66.7 +27.2 66.7+27.2
%519 K MRD (%)
>1 34 854 6.9 83.6 £ 6.9
0.1~<1 9 100 £0 100 £0
1.60 0.66 2.10 0.55
0.01~<0.1 100 £0 100 £0
<0.01 32 89.8 £5.6 83.4+6.8
%546 K MRD (%)
>1 7 75.1+21.7 75.0 £21.7
0.1~<1 3 50.0 £ 35.4 66.7+27.2
9.11 0.03 453 0.21
0.01~<0.1 6 66.7 +19.2 66.7 +19.2
<0.01 62 94.8 3.0 89.8 +4.0
%546 K MRD (%)
>0.01 16 68.6 = 13.5 71.1+12.8
6.64 0.01 2.73 0.10
<0.01 62 948 +3.0 89.8 +4.0

. [CNS] HRBIZ R %:; [MRD] HuUVR R . "P=0.053>0.05.

JLET-ALLBHE T 5 2%, HEL= FRiFs T
b, HORYTFROCRA L B-ALL M 5 8% . R
AR s Ak Ay . TR CNSL., 3 i 4 A% A
SEFETRGEE , T-ALL IR P RCRA Firde T, (HE T
s LTS W R AN E I AR R G
WEAR T L T-ALL I RAFAE,  JFIPA T 7E CCCG-
ALL T 29097 NIRRT, BIRaTE s Ti6y7 5
5 MRD 7KF . CNSLARA S JLEE T-ALL FA RS
FALIVcFATE S IS

FERRE, T-ALL B BARIGY YRR O A ek,
CCCG-ALL 2015 J5 Z97 AR A 7% i UL 547
0S %k 81.4% . EFSHE K 74.1% ', FoBr bt
WFoE 25 R S UMELLEE R AT, 248 10 4/ 1Y
0S % (60%~70%) A . EH#T+ "', CCCG-ALLJf
ZAE T-ALLIRTT SR 8 R R (1) 3%
J5 F e H A b [ E AR B 1T B B K 2 0 PME 4L 0

H, KRR, AdURGIRL . i
B, ER TR A T BT R, SR
BB AR, o W B I R B IR YT, DR
AL B, BPs B S ml s (2) 1% RR 4
MRD K 418 52 fa B 5 4y 2 TR T, it deis,
DA T R A B R A A 56k B [ s (A E 26 3 v 2 A7
KA HR, MR E EFRLZREKESIC, 3K
P EPRIFEAT R EEINAT . SR, 5 E PR e ik K E A
b, FRE T-ALL BPRUAAE— 250 . IEAER,
Ml T-ALLY YRR, EAMSUMELLC ey Sath 1
FRFRAE . Dana-Farber 38 iE A 55 B 6 — DL 5%
W, T-ALL LR S fEdl iy ey, J4ez
P i O ATRL B CNSL,  H: 548 EFS A1 0S %4351
h 81% F190% "o JLZE i 2% /N4l (Children's
Oncology Group, COG) AALLO434 fff 5% 45 R .7~ ,
T-ALL SR FH 58 A7 I G 70 S s 1 R S iy 7 oy
%, H A EFS R 0S 451k 84.7% + 2.3%
89.0% +2.0%, HEfEdlisnZshngEnl t—H 5
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EFSK ", COG AALL1231 /7% T-ALL LI 4 4F
EFS #H1 0S %5351 82.2% + 1.7% H188.1% + 1.5%,
SRS M ORI OC I 22 5 . X et
N, 5B-ALL WK 95% DA L) OS R AL, T-
ALL ST 25097 R0 E IR, W50 ok Rk
HAjaIE 7 N0, 2023 45, {7 B A o B8 )7 ik
(I A PURZR TN s/h T m iy (n
BCL2 il 551 ) &5 i PR 56 8 7s H A ik & 1997
B BRI T R LA RO R 25 W 1) 5 |
A, T-ALL BJLBY UG A7 2245 25 K E

FEJLE T-ALL BGIT Y, &2 & LB Fls 8 b
2=, LI RS 70 )2 B G977 R VABRIRE &
RRMIhEE, ZHHFRE R, FFIRITE R
B9 MRD 7K -5 1 ARG, {H MRD 4341 34
ARSI ™, COG IR iR, 5 SIRIT 45
WEF A MRD /2 5 EFS 2 5 2 A0 ¢ A9 4l 57 [ &%,
MRD=0.1% () f )L EFS 84 22 " i db BRJLZE il
W5 g 24 P4 ALL 2008 757 % M i 6 ALL BF5T 40
PIFHOCHFRE N 7R, 51697 45 5 MRD=0.01%
HAWKE XY, SR BES 8. B
W BURE BoR, 5546 K MRD>1% 24 (741) J73k
LTI, R AT e 3 R LA T T I
TAnuett. ik, MRD B{E-5HUS Z 8096 &
Al BBAZIRIT RIS AL R e, AN — 204" KB
GIRAGE . CNSARZSINEFUG A OCHRE . T-ALL
BILG KATRE K&, H5r WME 2 R i e
B, AH X —5%5 it o] REBG I 4k A& fided . P o IR
A RS, BRI, A UM A T GBS T T 2
KW HHXE & . COG B —TRAFE B, CNS-3 &
JLBY T 5 %% 2%, {H CNS-2 il CNS-1 [a] J¢ B i 2%
SN ARHLL IS R R, CNS-RZES B L
1 OS AL, F CNS-1 RS A1 0S R 2, H
CNS-2 5 CNS-3 410625 . Kk, T-ALLH CNS-
2R B ILI AR R ATy e S 2R W

AR P ARAE T-ALL WP 9 0 FH 8 78 Ti%90% 1
wiiE e, 456 AT MRD a2, B
AR F KBS PEAL . — TR 78 AR B — AR 00 e B s 45
AL T AL T-ALL NTER2M2, R
NOTHC1/FBXW?7, PHF6 5 EP300 %7 , [A] i} JC
KRAS/NRAS B PI3K il #% # 5¢ 3 A (PTEN,
PIK3CA, PIK3R1) . TP53. DNMT3A. IDHI/2,
IKZF1 58 7% J& T-ALL J& 35 05 B 3 (%) 2 57 52 i) A
R MATODHREERER, NOTCHI %%
AEXF OS HFZ M LG22 L, AR KRAS

NRAS ZE75 1 51611 58 LI OS 345595 (24613ET), {H
HIET R IR BRI A OCIE T, SR AWM IR,
WO RAS 2878 X T s i g s it — 2058 . 4T
XL s S 2 ) T-ALL J L RBIGY, 31
AN]SR G AR A A 1 R I S R T I O, LA
7R T-ALL BB LIMARR ) 23T 35 A 2 R AE I PR 2 2 A
X, A B TFER R fainZ, 15
FIRIT R .

gi bk, AR CCCG-ALL 17 3697 T-
ALL 73S HA DMEA 25 4230, JE CNS-DIRES
BB FIBYT G 4 46 K MRD 7K F-20.01% 14 2 LTS
B2, SRMAHESE hy B s [l JB v s 1 52, A)5
TV REEARIEATRTBEHENTFE LB A O AR S T-
ALL S Z R 5 o050 bR SRR [n 259, nR 75 T o
ZEEXT T-ALL (1953 Fist iAo, IR BUR9 43
TG ARG, O IR & A B PLE], $E AR
RIZ) It — A it B LTS .

VB TTak B0 TRERAE R TR AR B
W BAEG A R, XFERE; ZEN.
LA AR FFRAE T KB KA
PR RAE S, LR, LT,

H&AEER: FAAH BN K

(& % X #]
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