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A clinical study on treatment failure of childhood acute lymphoblastic leukemia

ZHU Jia-shi, LI Hong, SHAO Jing-bo, ZHANG Na, YANG Jing-wei, CHEN Kai, WANG Zhen, JIANG Hui
Department of Hematology and Oncology, Shanghai Children's Hospital, Shanghai Jiao Tong University, Shanghai 200040, China

[Abstract] Objective:To analyze the reasons for the treatment failure of childhood acute lymphoblastic leukemia (ALL), and explore the strategy in
failure reduction. Methods- A retrospective study was conducted on the cases with treatment failure in 330 children who were initially diagnosed as
having ALL in Shanghai Children’s Hospital from January 2006 to June 2017 to analyze the reasons for failure. The clinical characteristics of the children
with different reasons were analyzed respectively. Kaplan-Meier survival curve analysis and COX regression model were used to explore the recurrence
rate, overall survival (OS) rate and risk factors of recurrence. The difference of the stages of infection occurrence in the children with different risk levels
was explored by y? test. Results- Among the 330 children with ALL, 84 cases failed in treatment. The reasons for treatment failure included disease
recurrence (58 cases), death due to severe infection (19 cases), second tumor occurrence (2 cases), and death from other causes (5 cases). Totally 58 ALL
children relapsed, whose median recurrence time was 27 (2-95) months. The 5-year cumulative recurrence rate was (18.2 + 2.3)%, and the 10-year
cumulative recurrence rate was (22.4 £ 2.9)%. Multivariate analysis showed that poor treatment response in the early stage (HR=5.43, P=0.000) and
medium and high risk of disease (HR=2.26, P=0.017) were independent risk factors for recurrence. According to the recurrence time, the 5-year OS rate
of children with very early recurrence was (16.7+£10.2)%, significantly lower than that of children with early and late recurrence (P=0.000). According to
the location of recurrence, the 5-year OS rate of children with simple bone marrow recurrence was (42.0+10.2)%, significantly lower than that of children
with simple extramedullary recurrence (P=0.044). Of the 55 children with severe infection, 26 cases had sepsis, 20 cases had respiratory infection with
acute respiratory distress syndrome, and 9 cases had severe intestinal infection. There were statistically significant differences in the stage distribution of
infection occurrence in the children with different risk levels (P=0.019). Low-risk children were more likely to have serious infection during the induction
and consolidation treatment phase (P=0.022), and medium-and-high-risk children were more likely to have serious infection in the mid-stage of intensive
treatment (P=0.044). Conclusion-Recurrence and death from infection are the main causes for treatment failure in childhood ALL. Active prevention
and treatment of very early recurrence and infection can reduce the incidence of treatment failure and improve the long-term survival rate of the children.
[Key words] acute lymphocytic leukemia (ALL); children; treatment failure; recurrence; infection
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ML) 65%~70%. H HTJLEFF 4R ALL BT fF2E
7% (event free survival, EFS) N 70%~80% !, {HAH
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IR UL A 580k, 61 TEL-AMLI Bl SE N R ET
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ML 18N HNE R, RINE K LWL 18~36 AN
gk, MR KESCAPIZ36 N ARE LK. TE KA
(relapse free survival, RFS) I Lk $i 2 ff Jo 28 11l
Wi KB E] . B AFE (overall survival, OS) 5 Lk
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FITA KU R SPSS 25.0 BRPFHEAT M7 . Al 1E 25 431
SERFORT AR G/ ME~FORE) #oR, ZRRAIE
A (FEARRLRER) RN R Kaplan-Meier 4= 17
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(1.2~483.9) x10°/L, Il £L4& H 78.5 (42.0~150.0) g/L,
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B AR RSN R A HEAH M . ARG Sese o R, 584555 & 18 L
Hi, B-ALL 54 (£793.1%), T-ALL 4% (6.9%). 58
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ERRL, 360 25K, 1241 R Y o i 25 40 w8 H 5
WL VBRI AL, 58451 L 4 6 TEL-AMLI PR,
2152k BCR-ABL FHY:, 4451 MLL 3£ EHE. #1120, 2
Bl LB PR 2 R G, JCSRALIR I B
SR LR BEL0 M 2 TR A R R A RS

222 HREBILWMIEMEE S8BEkKEBIL, PuEE
B 27 (2~95) A, SERBRERFN (18.242.3)%,
104 B2 KRN (22.4+2.9)% (F 1), 584%E K #BIL
o, 20 B IIAEN , 29I RIS AET . KEIFENE BLH
9t SR I T AR A, 10BIATIkyT, 1 BT ARYT
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WWIT IR RV, BMERUIZ S, S8 HIE K& BILI A7
BF 1)k 38.5 (4~172) A H, B K JG 341 0S EH
(50.046.6)%, S4FOSH K (38.5£6.5)%, 104 OSHK N
(30.0+6.7)% (&l12),
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Fig 1 Cumulative recurrence curve of 330 children with ALL
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Fig 2 Survival curve of 58 children with relapse
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223 BRSWIHRERFIEN R B LR . 4F
LI I A AN NS kS G IR AN P N 1By s ¢ R ]
MEANNE . KPS A TCBEAMRIE . e sy Tl . RR e R
TRIT RN PTG 5PN E KRR, il R
ST ERBL, F=10%, YISHANE IMAESIHEAN A,
WRJENIRIT ROV AE, hE fa R B 2 ALL & & 1) fa b
HZE (¥ P<0.05, #1).

®1 VHERHESERBERXRNEERSHT

Tab 1 Univariate analysis of the relationship between initial clinical

features and disease recurrence

Fanos Rechrrent S-year RFS + (Pvalue)
patient/n rate/%
Gender 0.015 (0.903)
Male (n=194) 34 83.5+2.8
Female (n=136) 24 83.6£3.4
Age 6.585 (0.037)
<10 years (n=286) 45 84.3+2.7
>10 years(n=44) 13 65.9+7.8
Blast count of PB 7.413(0.006)
Positive (n=143) 35 74.9£4.0
Negative (n=187) 23 87.1£2.6
tIEr:;It)/n:::fonse to prednisone 58.287(0.000)
Poor (n=41) 21 41.148.9
Good (7n=289) 37 87.1+2.1
WBC 2.709 (0.100)
<50x10°/L" (n=282) 47 83.3£2.4
>50x10%/L™" (n=48) 11 72.2+7.3
Immunophenotyping 0.000 (0.985)
B-ALL (n=306) 54 81.8+2.4
T-ALL (n=24) 4 81.8+8.2
Extramedullary infiltration 0.045 (0.833)
Positive (n=13) 2 81.9+2.3
Negative (n=317) 56 83.3£10.8
Clinical risk group 13.906 (0.000)
Low (n=137) 12 91.0+2.8
Medium-and-high (n=193) 46 74.9+3.4

Note: PB—peripheral blood; WBC—white blood cell.

COX Z N Z MIT I i gy A bk B[R R S #fr rp 22
SAEGIFECNEE, SRER, RIEERIET I
N (HR=5.43, 95%CI 2.76~10.72, P=0.000) . '
fE kB (HR=2.26, 95%CI 1.16~4.44, P=0.017) J& ALL
BRI fER 2
224 HFERWRSKMAEFNXR EREBILH, RE
WIE K EBIL206) (534.5%), MERL SN, ERIEE
TERHE] R 0~60 1 H , S4EOSHE A (16.7£10.2)%; FHIE
REIL27H] (546.6%), ZRIGHEAFRT0~1161H ,
S54FOS KNy (44.2+11.1)% ; W& % )L 11 (4
19.0%), &R JGHEAFRE 0~1254 H . BJLS A0S %
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Fig 3  Survival curves of the children with different recurrence time
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2.3 REYIET

330 B L A 5501 (4 16.7%) I R
FLr 26 61 R R EERE , 20 151 Ry WP IR UL 45 0 A MERF IO
W ZE 4 1F (acute respiratory distress syndrome, ARDS),
O 151 hy 7 B i i IR o IS 21 R L I R E IR 20 1]
(fi14.6%), Hr kLT SFIENAIT I B ol . hisi
IBITBT B 8 1] . AEFRFIAYTBT B3 5 b fa g O &
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