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CCCG-ALL-2015 J5 Fifiyr )L 2Pk bk UL 40 i
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[(FWZ] BE SPLELMEREA A NS (acute lymphoblastic leukemia, ALL) 8+ E L g UMEZ 2
PEIK LRI 101975 2015 774 (Chinese Children's Cancer Group ALL-2015 protocol, CCCG-ALL-2015) JBITIG I B2
% k%% (cumulative incidence of relapse, CIR) , IR M E EfERs &, ik B 2015451 H—
20194F 12 H #:3 CCCG-ALL-2015 7 2767 1 852 il - JLAYIG RSk, 153 CIR T3t s e JL 25 2k B ik I 4
FHIE (B-ALL) ZRMAERHNE. ER 826l ALLEILT, 14661 (171%) %4ER %Kk, 84ECIR N (19.8+
1.6) %. B-ALLS5S0PE T bk 40 A i LY 8 4F CIR HiR 22 R4 2% 3 (P>0.05) . 146 152 & L,
82K EEAE R TAR (6261, 42.5%) FIRH (4661, 31.5%), MR HIRRAlEAERE K 425 (28.8%), W
gl 5 A 270 (18.5%) o Cox LU XUES: (B AE RY 43 B o, Rl HE ) MLLrFAYE (HR=4.177, 95%CI:
2.086~8.364, P<0.001) FI%5 46 K /Nk B #=0.01% (HR=2.013, 95%CI: 1.163~3.483, P=0.012) /& B-ALL
JLZ CCCG-ALL-2015 lF iR IR B R faR N R . 4518 JL# ALLZ CCCG-ALL-2015 J5 Si007 IR A A # i i 2
KA, VAR AR IR A R A R R UL 56 46 RIBUVINE F=0.01% . RilGSER MLLrFAM: 5 B-ALL & & %1
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Risk factors for recurrence of childhood acute lymphoblastic leukemia after
treatment with the Chinese Children's Cancer Group ALL-2015 protocol
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Abstract: Objective To investigate the cumulative incidence of recurrence (CIR) in children with acute
lymphoblastic leukemia (ALL) after treatment with the Chinese Children's Cancer Group ALL-2015 (CCCG-ALL-2015)
protocol and the risk factors for recurrence. Methods A retrospective analysis was conducted on the clinical data of
852 children who were treated with the CCCG-ALL-2015 protocol from January 2015 to December 2019. CIR was
calculated, and the risk factors for the recurrence of B-lineage acute lymphoblastic leukemia (B-ALL) were analyzed.
Results Among the 852 children with ALL, 146 (17.1%) experienced recurrence, with an 8-year CIR of 19.8%+1.6%.
There was no significant difference in 8-year CIR between the B-ALL group and the acute T lymphocyte leukemia group
(P>0.05). For the 146 children with recurrence, recurrence was mainly observed in the very early stage (n=62, 42.5%)
and the early stage (n=46, 31.5%), and there were 42 children with bone marrow recurrence alone (28.8%) in the very
early stage and 27 children with bone marrow recurrence alone (18.5%) in the early stage. The Cox proportional-hazards
regression model analysis showed that positive MLLr fusion gene (HR=4.177, 95%CI: 2.086-8.364, P<0.001) and
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minimal residual disease=0.01% on day 46 (HR=2.013, 95%CI: 1.163-3.483, P=0.012) were independent risk factors for
recurrence in children with B-ALL after treatment with the CCCG-ALL-2015 protocol. Conclusions There is still a
relatively high recurrence rate in children with ALL after treatment with the CCCG-ALL-2015 protocol, mainly bone

marrow recurrence alone in the very early stage and the early stage, and minimal residual disease=0.01% on day 46 and

positive MLLr fusion gene are closely associated with the recurrence of B-ALL.
[Chinese Journal of Contemporary Pediatrics, 2024, 26(7): 701-707]
Key words: Acute lymphoblastic leukemia; Chinese Children's Cancer Group ALL-2015 protocol; Recurrence;
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Z0PE WK 40 M A% (acute lymphoblastic
leukemia, ALL) & )LZ 5 H WA IME . FE28k
PLJLZE bR 22 PE 4] (Children's Oncology Group,
COG) . T8 [= A Ak — 5 22 50 A — 52 7 45 B A 20
(Berlin-Frankfurt-Munster, BFM) 25 M CFRAZ 0
PMEA M T ZZIRYT T, JLE ALL IR ALk 8] 1
90% LA L 12 SR, S RAT R BULE ALLYRYY
KWy FEFEHNZ — g Ilh, A
10%~20% WY B ILKRER K, BRI AAF RN
50% Aitr Po L, WA kg 2R ALL BiUS HY
S v L iR B 2H PR R A it
2015 77 % (Chinese Children's Cancer Group ALL-
2015 protocol, CCCG-ALL-2015) J& 3T J& [F & 1l
LA BE B Y Total- XV Al Total- X5 48, 454 Hh R 9 5
BreA7s 100 i 1 R 1) — R B AL R AT T 56 . FRBE
T 2015 4FJ3 i 5 %8 o ARBFSE MBI 23 B F 2015
4F 1 H—20194F 12 H £ CCCG-ALL-2015 77 ZiRIT
ARG IR BERE, 1A BE &% (cumulative
incidence of relapse, CIR), FF4R 17 2014 B bk 40 i
Fs (B-ALL) BARRfER R, LUK
Frfak 2R o0 2R AR HE RS AR Y
1 BRERE
1.1 ARIE
I A R L JLE U B I,
1201541 H—2019 4F 12 A 956 1] ALL f& JLI) %
BE, SR 78 191 PR 45 A Ji XL 67 0 26 161 2% i 1)
AL, AN 82H. WAFRE: (1) 4Fik<18
4 HA G R RIS E R A TS ALL; (2) )
B Ja E TR 0 CCCG-ALL-2015 J5 24k y7 If- A
W7o HEBRARUE: (1) #1i2WAEALL; (2) Ri%
CCCG-ALL-2015 77 S 4% 32 107 siAE iR )7 i # v A
KRR R P WHBIT SO KT R VI E o M ADES
1)L T2 5 B B A AT H 36 B 7 B0 8 5
BICsRFEYT, BTN S AR LR A A7 DL & H]
G, AR AR, 0 S SR S

] o A 98 B 3 2 3R B PR 2E 10 B 2 5L 2 AL
[ (2022) 4F4EH% (BWF) 55 (97) =],
1.2 BITAR

K F CCCG-ALL-2015 J7 ¥t 4140 J2 ko7 @,
fey7 B R 5 3 . A S . ILENETY
WAk SR . PSR X LT G 16 B
2, SRR SRS . WBCITHEL.
JENRL . A AL T AR . IR R
SR = I3 E = e 0 N AN 5 2
(minimal residual disease, MRD) , Jf#48 45 Wil 2% 5
X R LA TG B A 2 IR
1.3 HXEX

B RARIEIRIT A2 2R MG, ANE IR
HH B F L A0 A, o R A 4N B >20%
o BE SN H B AL AN MR, A d Al
Bk, WaiEINE K MRS R L. RaiEsEE K
FEAEIRYT A e R AT A st ) o5, B B v S A 40
W H1>20%, HAPERMS RS, e ihpE
HNERAL IR . PRAEEBE SN R A G X i 4 R G
(central nervous system, CNS) & & FISALE &,
P 52 KRR Ay R IR & (ARI2)E 181 AW
BR) . WWEELE (AMZiE=181HHB6 1AL
%) Mg K (AWI2E=36 ~HEK) .

PR AL FREE o J PR B . PR 44
T 4 d MW FERANIRIT G, 55 S5 AT A1 & i JC 4 HE
i, BPXFRER N RAF. BHYERR 45 T 4 d b FEK
WRITIE . 55 5 KA AME M A HEAR M B, RIS
W R AE

FRACIRZS . (1) CNST 48 i 6 % P JC A Il
0 L H JC CNS 55 1 I R 28 30 R 52 15 22 UE 48
(2) CNS2 48 i B FLAI WBC HH41<5 4~/uL Fil
HAHEAMIRNE . (3) CNS3 45K # i WBC 4k
SSANULFA SIHEAN IR . (4) FEHE g6 ite
P Ry e, BB LA > 10 >/l BT
P 23 SR AR A3 403 114 B8 )L i S04k T v o 2 388 T g
TEREL, ok CNS2. CNS3 K [ 2 gl 45— 3194
AAECNST 7,
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1.4 FITZESHR

IO ] SPSS 25.0 G it s B A #EA T B Ak BN 3
Bro THEBORDHGECR R (%) For, AR LESR
FHRIR . 56 IEAS 0 T ORI 2L +
brifEZE (X +£s) FRon, YLAHCECR HPIREAS £
55 A IESS TR A % (15
MIEEIEE) (M (P, Py) | o, diE BRI
Wilcoxon Bk ARG 56 . CIR R FH 5 4 US55 20 4
BRAILT Rse 3. SR Kaplan-Meier (1647
HEAEA AT I il A A I 2R, Al Tl A= A7 100 L ek
Hlog-rank ki 55 . 5 & (A FE R R 25 R H Cox B X
B LR B R AT 40 T . P<0.05 M 22 5+ A G it 2

=\
=X,

2 #R
21 REEEXLER

g A\ 852 i) ALL F L, sz Bl 15 i) 1] k56
(44, 75) A, Hio 1466 (17.1%) H%, 54
CIR 4y (186+14) % , 8 4 CIR & (19.8+
1.6) %, HL4iCNSE K BILAY 54, 84FECIR N
(2.8+0.6) %, RIMCNSEKEBILISIE, 84FCIR
Yk (4.6+0.8) %. 759 % B-ALL £ )L 128 14
(169%) Bk, SHECIR K (183+1.5) %, 84F
CIRJy (19.7+1.7) %; 93] 2 1 T bk 2 40 A 13 1fi.
i (T-ALL) LA 1841 (19.4%) Kk, 54EH8
FCIR¥IN (21.4+4.5) %, B-ALL5 T-ALL &L
# 5 4E CIR (’=1.36, P=0.243) FI84FE CIR (4=
121, P=0.271) WWKERHTHEITFEL, WHE
1o B-ALL H i & & B[] 24 205 (10.0, 37.0) 4
H, T-ALLW{i & &mEH9.5 (7.5, 19.5) A,
LRABG Y (7=2.77, P=0.006), 71Hl{%fE
BILH AL KB 2 30 (14, 41) A, 75141
HE fe LB R R 13 (7, 24) A,
LSRHGIFE L (7=5.24, P<0.001). 146 5

REILH, DLl B kcE WL (92/146,
63.0%), &R EEE D TR MR, )
W E k62 Bl (425%) , 1 k 46 1)
(31.5%) . W R HHRLiEREE K 420 (28.8%),
WALl ERERE K 27 (18.5%).

~ 100
s
[}
_ 5
=2
Q5 S0f
w3
X g
%% 3 T-ALL
3
g B-ALL
o ...
0 20 40 60 80 100
mFEICH )

Survival time (month)

E1 852%IB-ALLET-ALL BJLHRRE X R Z&E

22 B-ALLEARIBEEZESR

M T T-ALL &1 52 2%, —267E B-ALL
N B TS P (B A9 35t 4% 7 0% R PR R IE 7E
T-ALL Rl G AN H o B AHESE E2ZEHE
B-ALLE kKGR H %

W12 I} WBC i %0=100 x 10°/L. #¥]i2 i th s
fo . WR IAL BRSO B . % 19 KX MRD
>0.01%. 46 K MRD>0.01% U K MLLr BRI ()
JL84ECIR M T+ (P<0.05); ETV6-RUNXI BHTA:
LAY 8 4E CIR ik T ETV6-RUNX1 A )L (P
<0.05), HR#r#EIL (1114, 79%) JghH-EaE
Bk, Wk, BRESIER, ¥H2E WBCiT
B, ERENE. MEWAMLER ., H 19X
MRD. %46 K MRD. fili5 3K ETV6-RUNXI, il
A3 MLLr 5 B-ALL £ JLZ: CCCG-ALL-2015 J7 %
RIFIRERA XK (P<0.05), WH2.

=1 759%IB-ALLEJLSEMSERME L RILE
TiH BT [1(%)] SR (%)) S4ECIR (f+5,%) 84ECIR(x+s,%) MH  PIH
WL WBC i
<100 x 10°/L, 694(91.4) 110(85.9) 17.0+1.5 184+1.7
1338 <0.001
>100 x 10°/L 65(8.6) 18(14.1) 34467 344167
fEk 52
ife 500(65.9) 57(44.5) 153+ 1.8 172+2.1
= 9.13 0010
WG 259(34.1) 71(55.5) 244+2.8 244+2.38
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BIgE| Gt [1(%)] SR (%)) SAECIR (F+s,%) S4ECIR®+s,%) P
[ ESIUISEIERE S
FAM: 361(47.6) 50(39.1) 146+ 1.6 153+2.0
5.04  0.025
FH 398(52.4) 78(60.9) 21.8+2.3 240+2.7
%5 19K MRD
<0.01% 460(60.6) 67(52.3) 159+ 1.8 164+19
457  0.033
>0.01% 299(39.4) 61(47.7) 221+26 245+3.0
%546 X MRD
<0.01% 676(89.1) 101(78.9) 16.1+1.5 169+ 1.6
1895  <0.001
>0.01% 83(10.9) 27(21.1) 36.7 6.0 44.6+9.1
fl &2 R ETV6-RUNX1
[HHE 137(18.1) 14(10.9) 125+33 125+33
648  0.011
[ 622(81.9) 114(89.1) 19.6 1.7 21.3+2.0
AASEA E2A-PBX T
FH M 48(6.3) 12(9.4) 26.1+6.5 26.1 +6.5
3.04  0.081
9 711(93.7) 116(90.6) 178+ 1.6 192+1.8
Al LR MLLr
FH M 21(2.8) 10(7.8) 532+11.6 532+11.6
2026  <0.001
A 738(97.2) 118(92.2) 174x15 188+1.7
Al A 3L BCR-ABLI
FFH: 37(4.9) 8(6.2) 269 8.4 26.9 + 8.4
139 0238
911 722(95.1) 120(93.8) 179+15 193+1.7
H: [WBC] F4ii; [MRD] SU/INRRRG. 2R BIECKH 128 6 “HeiTE N 8 4F CIR 1Y HLR A5 R .
*2 B-ALLEBILEZMEBERZESH 6 (%) ]
KEK V.3 KREK V.3
T T
7H (n=631)  (n=128) rf Pl H (n=631)  (n=128) 2 Pl
o %5 19K MRD
1~<10% 529(83.8)  105(82.0) <0.01% 393(62.3)  67(52.3)
) 025 0616 440  0.033
<1d8i=10% 102(162)  23(18.0) >0.01% 238(37.7)  61(47.7)
4531 %5 46 KX MRD
Lk 283(44.8)  53(41.4) <0.01% 575(91.1) 101(78.9)
051 0475 1631  <0.001
Bk 348(55.2)  75(58.6) >0.01% 56(8.9)  27(21.1)
W2 WBC 4L fili & 5L K ETV6-RUNX 1
<100 x 10°/L, 584(92.6)  110(85.9) FE 4 123(19.5)  14(10.9)
. 594  0.015 533 0021
=100 x 10°/L, 47(7.4) 18(14.1) MikEs 508(80.5) 114(89.1)
WIE I G0 B 53 2 AN E2A-PBX1
429(68.0)  71(55.5 ! 36(5.7 12(9.4
{E‘Eff (68.0) (55.3) 776  0.021 UAie G-7) 04 239  0.122
hiEfE 202(32.0)  57(44.5) R 595(94.3) 116(90.6)
5519 RAGKBE 532 il FE K MLLr
s 395(62.6)  57(44.5) FH M 11(1.7) 10(7.8)
. 1480  0.001 1450 <0.001
hE e 236(37.4)  71(55.5) M 620(98.3) 118(92.2)
FARARAS filt A 2N BCR-ABLI
CNSI* 541(85.7)  110(85.9) FEH 29(4.6) 8(6.2)
0.01  0.953 0.61 0435
4 CNS1 90(14.3)  18(14.1) [l 602(95.4) 120(93.8)
PR TN PR (3
I 311(49.3)  50(39.1) 146 0035 [ RN 115(18.2)  19(14.8)
PR 320(50.7)  78(60.9) ’ o WA 4(0.6) 2(1.6) 220 0272
HoAb Az 512(81.1)  107(83.6)

TE: [WBC] F4HE; [MRD] /MR . "CNSTHRRE R T IC 1 s 2 i ELITC PR 28 3R 40 5 I DR SR LA AR 24
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23 BALLEXHSEZESH Hl 28 46 & MRD=0.01% (HR=2.013, 95%CI:

FrR 2P ERAEGITE LHE RN A Cox b
BRI T 00T, 25 R B, AlASEHE MLLr
FH: (HR=4.177, 95%CI: 2.086~8.364, P<0.001)

1.163~3.483, P=0.012) J& B-ALL # JL £ CCCG-
ALL-2015 J7 3R 97 Ja & & W ar fa b I &,
L33,

®3 BALLEXRWZEEDT

Tt H B SE Waldy? P HR 95%CI
wrzHEfE (LMRE 2 1E) 0.220 0213 1.058 0.304 1.246 0.820~1.898
19 RTERE CMEGEIZSIR) 0.286 0.540 0.281 0.596 1.331 0.462~3.840
WL WBC =100 x 10°/L (BA<100 x 10°/LAZ M) 0.029 0.160 0.032 0.858 1.029 0.752~1.409
TR B RZE S R (LD Z 1) 0.253 0.191 1.752 0.186 1.288 0.886~1.873
%519 K MRD=0.01% (4<0.01% J35: 1) 0.023 0.209 0.012 0.914 1.023 0.678~1.542
%546 K MRD=0.01% (1<0.01% J92: 1) 0.700 0.280 6.252 0.012 2.013 1.163~3.483
Fl&IEH ETV6-RUNXI FHAE (LABATE J9 2 18) 0.388 0.302 1.646 0.199 0.678 0.375~1.227
Al A SR MLLe BRI (AR R 2 18) 1.430 0.354 16.284 <0.001 4.177 2.086~8.364

: [WBC] FI4fd; [MRD] vk e .

3 iip

A0 R CCCG-ALL-2015 77 R 97 L #
ALLJG, S CIR N (18.6+14) %, # CCCG-
ALL-2015 J5 % 2 o0 B /E 41 4  1 15.3%
(95%CI: 14.3%~16.3%) W@, XFh2E5FnHEE
AP BRI R . B2 TKE A
R ZEAH K, Ao T-ALL 8 JL B 8 4E CIR N
(21.4+45) %, HARBEFESTB-ALLEIL, X5
COG. BFM PMEZ B S5 H 0 —3 ., Ao
SRR, 15 R CCCG-ALL-2015 6 7 T &5,
B-ALL & & W fa s N R UG AR E S 2 . ¥i2h
WBCITAL ., R BULERZER | 2519 KR MRD. £ 46
KMRD. Bl& 3N ETV6-RUNXI M MLLr, A& EE
MR 246, WIS BRI LR & XU 45
T AR R B, I AR I B-ALL &2
KA ZE, X5 Conter % " BB 451E—30. b
bh, At b E G4l B-ALL S8 LAY CIR 53 5 T
fodl, dE—EsE T2 TR E 22697 1 2%
B

AR, P28 WBC IS0 L
ALLE RIEERZER, P2 WBCIHEUEN
FE R BE 43 2 I B AR 1, ARG R BpTZE
WBC i1%=100 x 10°/L 1) B-ALL £ JL CIR B T .
X AT HES 5 WBC 51 () IR i AE 2# AR A 5%, X
Pl AR 7T g 25 T AT 259 09 A 2o A AR AT,
TR TR . B, &3R8t WBC 1144
1= B B-ALL 2L, S5 U] W i K B R 2 R )7

T, VIBEARE kAR . R c s, i
M R IGIF WX L ALL B K A & B 55
i) 7 AR HE— SRS T B IR T RN
XFJLEE B-ALL &2 & (5200 o AHEE T X Hb ZER A A
KA B 7 i RBUL % i RS S AN L
RAT TR AT RE R 1 SRR AN IR YT
ALY/ IR CNS Hh s A I 40

AHFFE AT JLEE B-ALL H 4 Fbs UL R 35 R %
SRR, B MLLrPEE B LAY 52 & XU 25
B, X—%&WS5EEEMFIREE R Y —8. Xl
Ae- S WIS I AT IZ A L Y L 6 9 = WBC
TR RS TR 25 P AR OC 1 B1 X MLLr FHM: 8
L, B EGIAB R M 25, JFdE— R
iR 11| R R | O 2 TE B OB 1 7 ) I S T £ N
KINETV6-RUNX1 PHYME LB 8 4F: CIR fIk T ETV6-
RUNXITYERIL, nlfigs ETV6-RUNXI BHYE L
FERIZHE A I HA TG A R R R R, H
X RUE ST RO B A O P, SR, AT A R
ETV6-RUNX1 FAMERI B-ALL 8B L R4 E K, TlheS
ETV6-RUNX 1R FIY e A8 A7 OC . FEARYT I ],
47 ETV6-RUNX 13 R 1 W v [ ] e A& A= 1k 3 5
BB, YR IT AW v I EE R B B i
kPN B AT T SRR BkE, E2A-PBX1IH
P ALL LI BRI A el . ARAFIE s R
W2 7R E2A-PBX1 FAYEFFA & B-ALL & & 1 f s A
£ WA, ARIFFEA LI BCR-ABLI FHYE LK)
CIR i EF+ i, X REAS 55 T A 2 BRI ]
FEHH . SHEDERHLL, BB A Rk
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A7 7E B g (AR BH P ALL AR YT Hh 2 B S i
FIITRL. —ITAFFE 4 R R, TEIRVE R IGIT 4l
., ALLWE ZHRE LTS3 ERIT4H (19.8%
vs 34.4%), ZRHAAZIE X (P=0.01) ',
MRD %} JLEE ALL ) #ilf5 HA EZ 0, 25
WS R B, WA TR MRD B 5 5 & XU 34
AR, ML EEBAER MRD FHE S B G HE
R JRUBS B A o6 > ok [ 32 St Jude H IS
g R, BV ALL BLFEZ1A R LIP 8 19 K
o5 46 KTl AAER LB R 4, 25 MRD R 2%

S EHYE, ML%kMEkﬂmmM&*m EINS
YR, 5519 K MRD. %46 K MRD>0.01% 7] &

JLCIR & & T+ i, Hd 4 46 K MRD=0.01% & B-
ALLE RIS a2, X5 SCikikE 7 —3%.
FEXE o BB, B MARST Iy e kR, B
R S BT 13RI 7 Z R IE R MRD

28 BRIk, LN CCCG-ALL-2015 J5 RIG7T
ALLJ5, F&H.0 ALL LAY 8 4F CIR #4311 20% . B
%mr%%%x%ﬂﬁ,ﬁfﬂﬂamﬁﬁﬁﬁ
B fa e B2 . 45 46 K MRD=0.01% . MLLr 11 2
B-ALL B LE A B e N2 . Einyr il i,

IO e e LB CH L, Jf R
BOE B6 7 T By 90, oy L 1aiayr . 4t
PHERITAE, DIRRIRIX AR LB AR

HETHRAER: RELSHREIT. RE 4(

LGt M EIE, BELE; TAOELRALE RS
ﬁﬂ/\%ﬁ%&%ﬁa BB F; FRE. EHR. BR /%\
FREELALEREHE;, G2 XA REHE.
MY, TREASHFREIT. BEFFHALER
5. FBFEXLFEM,

b

GE-R L
KK Fo

PT A AE & 75 R A A A 5 b

(& % x #]
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