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Analysis of Prognostic Factors of High-risk and Very High-Risk Childhood
Acute Lymphoblastic Leukemia

LUO Xue-qun, KE Zhi-yong, HUANG Li-bin, GUAN Xiao-qing, ZHANG Ting-ting, ZHANG Ying-chuan,
ZHANG Xiao-li, ZHU Jia, LIU Quan-liang
( Department of Pediatric, The First Affiliated Hospital of SUN Yat-sen University, Guangzhou 510080, China )

Abstract: [Objective] To analyze the treatment outcome and prognostic factors of childhood high-risk acute
lymphoblastic leukemia (HR-ALL) in China. [Methods] During May 1999 to March 2007, 76 children were newly
diagnosed with HR-ALL (41 with VHR-ALL). Treatment protocols were China-98 high-risk/ALLIC BFM2002MR
and in-house high-risk protocol for non-VHR and VHR patients respectively. [Results] The rate of treatment
abandonment was 25%. G-year possibility event-free survival (EFS) of all cases was 49.3%. When the abandoned
cases were excluded, the EFS was 64.7%, and for patients with non-VHR-ALL, 78.8%. Either NR on day 33 or
BCR-ABL remained as an adverse independent risk factor although more intense chemotherapy was administrated.
The risk of relapse was significantly increased when PPR and any another risk factor coexisted.  [Conclusion)
Abandonment and relapse were two major causes of treatment failure in this group. Confidence should be built up
since most children with HR-ALL could have a good outcome if they received appropriate treatment. Those with NR
on day 33 or BCR-ABL positive should receive stem cell transplantation. The influence of two or more risk factors
coexisting on prognosis is to be further evaluated.
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HR-ALL 93 3R G5 — ), 3 2 15 4% R R IE
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i Berlin-Frankfurt-Munster (BFM) WMEZ & LAY
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Table 1 Chemotherapy details of the protoecols
- China-98" Modified BFMY In-house VHR-ALL protocol?
Induction prednisone 60 mg/m? PO d1-28 prednisone 60 mg/m? PO d1-7 prednisone 60 mg/m? PO d1-7
VCR 1.5 mg/m* 1V d8, 15, 22, 28 dexamethasone 6 mg/m? PO d8-29  dexamethasone 6 mg/m> PO d8-29
DNR 30 mg/m? IV d8-10 VCR 1.5 mg/m* 1V d8,15,22,29  VCR 1.5 mg/m? IV d8, 15, 22, 29
‘ L-Asp 5000 U/m* 1V d9, 11, 13, DNR 30 mg/m* 1V d8,15,22,29  DNR 30 mg/m? IV d8, 15, 22,29
15, 17, 19, 21, 23 L-Asp 5000 U/m?> IV d12, 15,18, L-Asp 5000 U/m?IV di2,15, 18,
21, 24, 27, 30, 33 21,24,27,30,33
‘Consolidation CTX 1 g/m? 1V d1 CTX 1 g/m* 1V d1,28 Ara-C 1.5 g/m? IV ql2h d1-3
Ara-C 1 g/m? IV q12h d2-4 Ara-C 75 mg/m? MA 10 mg/m? IV d2-3
6MP 50 mg/m?* PO d1-7 5C d3-6, 10-13, 17-20, 24-27 L-ASP 10 000 U/m*1V d5,8,11,14
6MP 60 mg/m? PO d1-28 Repeat one course when hemogram
recovers
CNSL/TL MTX 5 g/m? IV d1,11,22 MTX 5 g/m* IV d8,22,36,50 MTX 5 g/m?1V d2,12,23
prophylaxis 6MP 75 mg/m* PO d1-7 11-17 22-28 ~ 6MP 25 mg/m? PO d1-56 6MP 75 mg/m?PO d1-7,11-17,22-28

prednisone 60 mg/m? PO d1-14
VCR 1.5 mg/m* IV d1, 14

DNR 30 mg/m* IV dl, 8

L-Asp 5000 U/m*1V d2, 4, 6, 8

Reinduction 1

eptoposide 200 mg/m? IV d1,4,7
Ara-C 300 mg/m? 1V d1,4,7

Reinduction 2

Maintenance” MTX 25 mg/m? PO d1, 8, 15 and
6MP 75 mg/m? PO d1-21 every 4 weeks
VCR 1.5 mg/m? IV d22 and
prednisone 60 mg/m* PO d22-28 every

4 weeks

Intensification 1. dexamethasone 15 mg/m?> PO d1-7
CTX 1 g/m? IV dl

VCR 1.5 mg/m? IV d1

Ara-C 75 mg/m? SC ql2h d1-7
Administered at the end of 1st year

from diagnosis

2. Reinduction 1, at the end of 2nd year.

3. Reinduction 2, at the end of 3rd year
4. CNSL/TL prophylaxis, administered
in 9th month from diagnosis,

every 3 months for 8 courses

dexamethasone PO 10 mg/m? d1-21
VCR 1.5 mg/m?® 1V d8, 15, 22, 29
ADM 30 mg/m*1V d8, 15, 22, 29

L-Asp 10000 U/m?1V d8, 11, 14,17

CTX 1 g/m? IV d1
Ara-C 75 mg/m? SC d3-6,10-13
6MP 60 mg/m? PO d1-15

MTX 20 mg/m?> PO weekly
6MP 50 mg/m?* PO daily

CTX 1 g/m? IV dl
AraC 1 g/m? IV q12h d2-4
6MP 50 mg/m? PO d1-7

eptoposide 200 mg/m? IV d1,4,7
Ara-C 300 mg/m? IV d1,4,7

MTX 20 mg/m* PO weekly
6MP 50 mg/m? PO daily

dexamethasone 15 mg/m? PO d1-7
CTX 1 g/m? 1V d1

VCR 1.5 mg/m? IV d1

Ara-C 75 mg/m* SC q12h d1-7
Administered at the end of 3¥month

From the beginning of maintenance

and dexamethasone) on China-98,

cranial radiotherapy at the beginning of maintenance,

B, P55 33 d RGEME 8 41 (Forh 2 B sk SEih
7,6 Bl FUGRENES 5 BIIKEM) 55 33
d BRI FEARELIAIT 7 6 (AP B2 5 4], 5%

on dosage of 18Gy when they had initial CNSL and were aged more than 2 years,

1) For patients with HR-ALL. 2)For patients with VHR-ALL. 3)The duration of maintenance therapy was 3 years for patients treated on China-
98, 1.5 years on modified BFM and 2 years on in-house Protocol. During the entire therapy each patient received 18 intrathecal injections (MTX

15 on modified BFM and 16 on in-house Protocol. Patients on modified BFM and in-house Protocol received

12 Gy

when they had initial CNSL and were aged 1~2 years or were T-ALL without CNSL, and aged more than 2 years.

SR 2 ), 5 FIR YT B8 AN S VA T AR S FE T
A1) (3 B R B M R T R0 R R 48 ), AR
RFFIEIT R 25.0%(19/76) , IR 5% A KB 1Y
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WIEID T, AR E BB & 84.2%
(16/19) , LUAYTE O W B B B 7 9% (2/
19), BT« EIRIT B 30 BB & 5.3%(1/
19), ZEE KK 12 Blrh B Je 8 R HHB AL R R
B IR B R B B 66.7%(8/12), PIRME RS
18.2%(2/11), BHE. AR G 2 ILR I &
9.1%(1/11), BEEMEZIFRE & 9.1%(1/11),

TE BRI R AT A T, MR A
REE RN ELEZE3.7%(2/54)
2.2 CRIRIRINEHITT R

A2 76 Bl EFE S TRATR IR T LT
BB, BESEIN 33 d i FIAIT I BE R
87.3%(55/63),8 BIREMHKRHIHAE 6 FlHEZE
WA RIS, 5 PIISM, TIPS ILE 2,

F2 HiH6ERKPEBEERMIRERER
Table 2 Probability of EFS and DFS at 6-year

VHR-ALL (n=41)

Non-VHR-ALL (n=35)

VHR + Non-VHR ALL (n = 76)

All patients No abandonment"

All patients

No abandonment” All patients No abandonment"

EFS(SE)
DFS(SE)

50.5%(0.087)
56.6%(0.098)

57.2%(0.093)
64.5%(0.098)

54.0%(0.094)
72.7%(0.104)

78.8%(0.103)
78.8%(0.103)

49.3%(0.070)
63.5%(0.081)

64.7%(0.081)
69.4%(0.098)

1)Patients who did not abandon treatment, of whom the number was 57 in VHR + Non-HR group, 32 in VHR group and 25 in Non-VHR

group (10 treated on China-98 protocol and 15 on Modified BFM).
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Cox o5 KU AR 2R 4317 45 F s fe TR 3R 0 U
GESIR, ALFESME I WBC . T-ALL . BCR-ABL fifi &
FHE SRR IR B S 15 d F1 33 d BIROAE
% wie 4 3E CNSL i T a2 #1) /N T
1 & B BILIFEST RS, R 3 BRTE
B 33 d NEMREEL BCR-ABL FAE: A B ULBIEANA
VHR-ALL 2037 353 25l & AR W oy S8 M i iR B 4k
5 R B RE AN EAERNE, BA ML HEE
X, FRILFES 33 d ZfEEL BCR-ABL YRR &
ILE R falb ey B 6 58 8 f5 L B, HAKH
Wi fEE R BRI TR X, HAREE
ks 1 W FE R 2 WA, HUS I
MM FHBUS 154 PL £8P KT 0 BB R
W T A 2 AR B S K, BB S R T
i /NF 0 AR, PI{H.H WBC -0.926,i% /8
WA -0.301, S 15 d B8 M3 -0.796,T-
ALL -0.790, %S 33 d ANZ&f# 0.504, BCR-ABL
FHME 0.823, B WBC + KB AHUR 0.051, 5
WBC + #5515 d 8% M3 -0.444,  WBC + T-
ALL -0.438, ERAAHUR + 55 15 d B HE M3
0.181, IRBWMAEUK + T-ALL 0.187, 5 15 d
B M3 + T-ALL -0.308, 7 WBC + 5% 15 d &
BE M3 + T-ALL 0.044, 0] & 40 JR B E R F77E 2
Mg REE, REMAEEREIEE T AN —I05
fEHZEE R NERIER TAAM TR, mH
CHEERATE 3 TR FER LR L fEkit s

8 K

%3 Cox LU KRR 54 5 & B & 16 B 5=

Table 3 Relapse-risk factors in Cox regression model

Variable Relative risk (95% CI) P value
WBC > 50 x 10°/L 1.422(0.384 ~5.262)  0.598
T-ALL 1.630(0.526 ~ 5.059) 0.398
BCR-ABL 8.174(2.009 ~ 33.276)  0.003
Prednisone response 2.658(0.815 ~ 8.662) 0.105
Slow induétion response  1.620(0.426 ~ 6.164) 0.480
NR after induction 6.160(1.844 ~20.583) 0.003

3 #

IR RIGTT RS — AR A, A
WERIT 1901, WEE (124]), BRENER(1
B JETTFAHEFET: (2 i) BB FIRE £ KIEEST
TG B 5 DR AT M R E . AHE
T EFS K 49.3%, WA BETFEIMNCHERE
HEMEEEE ALL FIAIT 4 RE, E 2 5 BR
FIETTIRIG EFS 358 64.7%, 5 EIMYRGERE
I URBEST REENEME R, A4, EE
AT B0 B R (R BT TR 6)) BN DFS 3%
I 70% , % JLE HR-ALL W3RERE%  IF IR
A BB A B RE TS .

EFBEfE ALL R4, REE R LAVFR 2
s (APLTE A Tk B T T B EGE
WBC > 50 x 10°/L( > 200 x 10°/L BR4b) AEIE K



5 6 1 B S )L B R R A VIR L 4 S LR B B TR 3R A 771

F 10 = T-ALL 55 A £ A F 8os & a0 4
fiE16) VAR AR O i B AT B T 4 AR AE 23R
7, BFM BMEA K BA EARAERMRILAAFE
A, R EHRIAIT . IC BFM2002 (MR, H115) 775
55K 98 & & 75 F2 A4y T IR BE ARG, A4 R A
% 2 RBITEA LREFEMIE VHR-ALL Bl5

B4 IRERAYT 3 EFS78.8%, 5 BFM MMEH A

ALL-BFMO5 J&J7 HI45 582 (EFS82%) 17, ik e
REER . FR 02 m B4R E ) BILFES 15
d BEE M3, 5 33 d NEME D BCR-ABL AR
WEREENEAERE, B X EEERERR KA
20 VHR-ALL BPME R AR EH = 2o &
B ILE ALY T EFUS AR HAE , Cox ELAIXUSAR L 43
R AEREAITFHER 2 TR EREREBHE LR
R AR, BE 230 (5% 33 d R FT BCR-
ABL FHHE )RR AR R E XM & AEE , & VHR-
ALLATEZMFERE, Ao FAREEERE
ERRERHBMSI TGRS, BRI EURE
BERE, REFEM—-TEEEEER S KRR
FHEERWEREHBES, XTFE2UE/RER
FEAENT UG W20 | B0 A0 7R B DL R YT 7 2URY
WP, AR HEE 2R A RS, RATEHE
CNSL 2 TL B & f& ALL | T @%b R dkiT B
MG, BIREANRRIGT R e MEA
PRSI TS fam E R -0 0 135 LU 8
ALL & T WBC > 100 x 10%/L.6 MA LT . k8
PAAS R, MLL-AF4 A1 38 3 58 0T 7 B8 BUAS 45
TS, Hb MLL-AF4 BRFENTEAR
&= @,

G FTRIRATIAH, RESMMIGYT, 2%
HR-ALL N A {5 ORI ELF TG |, SR E 2
Y697 2 BRI E JLE HR-ALL JA YT AR AT
FWMEBRFRRZ—, BEREREIRIT R
—EEFH , B NEMH N BCR-ABL 2P R
MR, ISRALYT AR BB TS N B A
M, 2005 G R 2 P ) 6 S 52 0 B B 9T (B4R B
W, BCAIEIT H RITAE R SRR T
R T AR E Z R RIE, i@t
OPME | WO A8 R B R T BT 15 B BE AT
ER,
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