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[{E] HAY 3 VDLP(vincristine , daunorubicin, L-asparaginase or PEG-asparaginase, prednisone )
JrEE R W A 28 e 1] 4% Tk % i ( L-asparaginase, L-Asp ) il 5% [T 4% if§ ( polyethylene glycol conjugated
asparaginase , PEG-Asp ) /551897 B 2 K B 40 M 13 1L (acute lymphoblastic leukemia, ALL) B8Y7 %1
M4k, Jiik WS> HrFR Be 2008 4E 1 H % 2015 48 3 A 121 FlHA A ALL BF G R RE, H
o PEG-Asp 41 46 4], L-Asp 41 75 ], LA 2 24 8 3% 58 22 5% fif ( complete remission, CR) 3 HX P L R Y0
1 IfiLf7%5 ( central nervous system leukemia, CNSL) % 4= &  H{yi TG & 1% (relapse free survival, RFS) B}
] H L S A (overall survival, OS) IF[R] K [ T4 Tk e i AH GBI . 85 PEG-Asp 415 L-Asp ZH/&
HFHFIRIT CR 35914 93. 18% F193.33% , Hh{s; RFS F[a] 43514 306 d #1218 d, Hrifs; OS B [a] 4351 K
422 d #1495 d, LA bR 2 AR s R Tegi it L (P >0.05) s PEG-Asp 41 5% & 4 CNSL [
(11.36% ) BT L-Asp 241(29.33% ) (x> =5.11,P =0.024) . ARS8 J7 i, PEG-Asp 2H 2 3# %E 1l
T BERE AR LA A] [ (9. 13 £5.22)d %5 L-Asp 4H[ (7.02 +4.02)d ] #EK: (¢ =2.12,P =0.037) . PEG-
Asp R e = HR2 it A4 T L-Asp 2 (19.26 £9.41) ws (11.89 +8.35)d,1=4.19,P <0.01],
PEG-Asp HEJFRRYL(IV ~ V) RHEH N 26.83% , 5T L-Asp 41(5.71% ) (x> =9.86,P =0.002) ,{H
2 A i A R B AR IE TR 2 R RS (P >0.05) . 8518 SR PEG-Asp 107 A
ALL ) CR % BT L-Asp AL, [HI2E ONSL 1% 2 AT L-Asp. PEG-Asp 1477 I L S B
W RepA<p 252 BN () BB B ke = 15 I (A1 4 L-Asp < | HE BE R 2B 8L L-Asp 5y (HN S o S i S 4
A FHEGEACIE T3, PEG-Asp AIVE N ALL —ZIB77 116+
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Efficacy and safety of 2 asparaginase preparations in induction treatment of adult
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[ Abstract ]  Objective  To evaluate the efficacy and safety of L-asparaginase ( L-Asp) and
polyethylene glycol conjugated asparaginase ( PEG-Asp) in VDLP regimen ( vincristine, daunorubicin, L-
asparaginase or PEG-asparaginase, prednisone) for induction treatment for adult acute lymphoblastic leukemia
(ALL). Methods Clinical data of 121 patients with newly diagnosed adult ALL admitted in our department
from January 2008 to March 2015 were collected and retrospectively analyzed. They were all treated with
VDLP induction regimen, and 46 of them were in the PEG-Asp group and 75 in L-Asp group. Their complete
remission (CR) rate, incidence of central nervous system leukemia ( CNSL), median relapse free survival

(RFS) time, median overall survival (OS) time and asparaginase related side effects were compared between
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the 2 asparaginase groups. Results There were no significant differences between the PEG-Asp group and
the L-Asp group in CR rate (93.18% wvs 93.33% ), median RFS (306 vs 218 d) and median OS (422 vs
495 d, P >0.05), but the incidence of CNSL was obviously lower in the former than the latter group
(11.36% vs 29.33% , Chi square =5. 11,P =0.024). In term of the side effects, there were prolonged
durations of coagulation dysfunction(9.13 +5.22 vs 7.02 £4.02 d, ¢ =2.12,P =0.037 ) and agranulocytosis
(19.26 £9.41 vs 11.89 +8.35 d, t =4.19,P <0.01) in the PEG-Asp group than the other group.
Meanwhile, the rate of severe infection ( grade IV ~ V ) was remarkably higher in the PEG-Asp group
(26.83% vs 5. 71% , Chi square =9. 86, P =0.002). But there were no statistical differences in the
incidences of bleeding event or infection-related mortality (P >0.05). Conclusion Though PEG-Asp has
similar CR rate and long-term efficacy as L-Asp in the VDLP regimen for adult ALL, it causes lower incidence
of CNSL, and longer durations of agranulocytosis and coagulation dysfunction and higher rate of severe
infection. However, it doesn’ t lead to higher incidences of bleeding event and infection-related mortality when

in combination chemotherapy. So, PEG-Asp can be a front-line chemotherapeutic agent for adult ALL
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treatment.
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BN 28 Ik B2 4 B9 P IS (acute lymphoblastic
leukemia, ALL) %22 ik 90% , fHZ) 50% Y &
T ~2 FNE R, SRR A ERH 30% ~
50% 97 A F AL F L ALL! ™, BF 5 % 0 L #
ALL SRS 2290 22— I T A4 I g 1t , HEAS X e
RSS9 2 22 % (complete remission, CR) 3, H ik
K IHEHTF (event free survival, EFS) i [a], i 3 L
5 ALL (UG 0 1A Bk g 30 1o o 40 6 1 4% T
e o3 gk R RN 28 IR, o e e 200 i R e = 1) 2% Tt f
AR 15 R A, DT S B0 R i SE T, ELR 4
JOF R AR . HRI, 1A IE I B O R ALL AR
HHFMAER P EEAYZ—.

% 14 [ ( polyethylene glycol conjugated asparagi-
nase, PEG-Asp ) J&—FP 5 & WAk 2= (BB 1 5 11 4%
T iz T 1l 77), 55 70 e 1) 4 B i B ( L-asparaginase,
L-Asp) HIH, & BA P w0 AR G vk 45
R 2 o B R C M PEG-Asp iR yT L
ALL i)—225%), HHT, & T PEG-Asp 167 A ALL
FPRO A AR I PR ERHIGE 1 /0 o AWFFEE A A5
S FT BT 121 BIRISIRYT BN ALL J825 I R BT 8,
Fl A PRl |1 A% ot i I ) 7900 )7 3880 B AS RO, AR YT
BN ALL [ TARERE R B 2%

1 #REFE

L1 G ARFA
W B B B 2E R O S B IR R 2008 4F 1 H
%2015 4F 3 A #ii2 ALL Ff:4F B fdi F§ VDLP ( vincris-

tine,, daunorubicin, L-asparaginase or PEG-asparaginase ,
prednisone ) J7 S HEAT 5 697 B R I R GTRL,
FHE 1) A T i kot ) el 155 00 53 28 5 64T 1m0 B 23 A
TR BN ABRIE iR 31 (2012 [ B S itk E2 40 i
MRS 6T % K0 #i2 ALL IR VDLP
Jr 592, UL Hyper CVAD A/B J5 52 588 JLIE
IR B, HEBRIGTT R B AN ASRUE |
J5 G IS DU RE SO IIBEAR 2 il . AWF
TR 121 ], JR AR IR (27.58 £ 11.83) %, Hor
Fitk 76 B, Ltk 45 B, PEG-Asp 41 46 4], L-Asp 4]
75 i, BT A AT I BE DT P 3R A RS R . ALL
LW B 3 JE TP AR 2 258 I ( central nervous
system leukemia, CNSL) 2 Wiy 2 B8 SCik (4], 4E
2 HEBHEVIZ MG BEIMNRIF I O IS5 e A
Jig AL oy A2 )% (morphology , immunology, cyto-
genetic and molecular biology, MICM) %4} J7 %% & 175
SR TR] A% P it A G A RE A AR A DL, I 1
I e IR TR . ABFE UL RE YT H P10 2015 4F
6 H 28 H, P OCFEVIIN ] 457 do
1.2 %77

121 {5 2% ¥ J§ VDLP J5 4715 1097,
VDLP J5 %2 BE3CHik[ 4 ] (Hrr, L-Asp 7 6 000 U/m® x
7 d, WM T LD A AR 24 By A PR 7] A2 77 5 PEG-Asp
92500 U/ m* x 1 d, T35 3 5 25 M 03 A B vl 2
7)) S WIS W Bl Sl 24 €00 A BE P 2 P ok L2 400 i 19
J ( Philadelphia chromosome-positive acute lymphoblastic

leukemia, Ph + ALL) Ji5 Jif J1 1% 22 R 3640 6] 791  tyro-
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sine kinase inhibitor, TKI) J497 , 1755 2 f# J5 5% FH Hyper
CVAD A/B J7 8B WLIER YT o A 3 A2 D) I [
2 ~3 AP RRSE AT R R A I T A AR A, O i it
HEUTC S AH 19 5 W AT Hyper CVAD A/B 4 ~
6 ST RRIEHE ALERFIG YT o TRIT SR IS AR SR 4 ]
FLHH NS 1B CNSL, 835 Hh BB S il e il D) e
BRI, SCRRATT AU SR T IR B AL BT
1.3 97 8-t

PRI (14 £2) KI5 b7 45 R 2 A B
T Jir s T FEE I L 248 6L b f31), DL ISR 9T B B T Rk ik
7 AT B B8 2 R AL 1 7 SO W A 4l e K AR bR
HEHAT PR . AWEFE T PEG-Asp 41 2 il 5 5 34k
JYIRIZET 1 R A8 2R AL SR 5 T IR 70 34 3
vy, 1 A5 Ry Jf R e 45 IR IBILAE | 8 T WP U AT B 5 0 , i
PEG-Asp 41714 CR 2 CNSL KA Ff835 Hy 44 1415 )
PEG-Asp 20 1 1) 58 5175 5 92 i J D] o i 3 S e
BET, B PEG-Asp 4] PEMY B KA1 (relapse free
survival , RFS) Bf[a] A1 S AEFF (overall survival ,0S) i} [d]
Ry 43 il SAAFE A E SORBRIZ B BE T SR IR Bl U5 s
i), JCI S A A7 I 1R 8 SR IR G- i BN IR O e BT
SRR BE VT I 8] o 2R 177995 1) LA A YK Bl 17 F ] 2 48 Akt o
AL BT H W12 2015 476 H 28 H,
1.4 ZAWiEg

8l I T A T Jee T T i 5 A 00 R o R I A8 s, 04
#E 1L Bt )5 8] ( prothrombin time, PT) 37358 0L 75

2010 AT T AR 25 P R 1k R bR e HEAT IR
1.5 %tz o

K SPSS 18.0 it ¥t . A IERSMITTHE
TERERH & £ 78,2 dLIA] ELBCR W ST FEAS ¢ K
B, ANFF A IR0 AR T SRR I s 8 s, SR
Wilcoxon BRFNFE 3. 1105 KR H A< J7 | Fisher # 1)
WEAIE B Wilcoxon Bk A, A 4743 MK i Kaplan-
Meier fi£E 4347 ,2 4110 HAER T Log-rank 4536 o

2 HR

2.1 —MARTH R

2 2H BB H KA PR B ) I 5 R

5 R JHE TR 20 L LU 5] S A 3 Rk T 4 e K

UG )2 e MICM B8l 22 R gt 5 L (P>
0.05,% 1),
2.2 2WRBEFFHEMITHIRBRELEL

2 HBHIFHRIRITH CR 2R K15 CR By} R 22 5
BIgitE X (P >0.05) {H L-Asp HiFE BTG
K CNSL LU i 2 5 T PEG-Asp 41, 22 5 HA Si1T
2 (P =0.024,%2), PEG-Asp 41H{ii RFS It
f7 0S 435147 306 (15 ~1 415) d F1422(53 ~1469)d,
L-Asp v RFS FIH {37 OS 4351k 218 (0 ~2 200) d
F1495(58 ~ 2231)d,2 HEI L ZEF LG I FE X
(E1),

K2 2ABFEFSEBRTV ERXRREFRER

fsf ] ( activated partial thromboplastin time, APTT) | £f 2151 n CR[BI(%)] k4% CR#FE(d) CNSL[ (% )]
g&%&—”ﬁ(ﬁbrinogen, Fbg) Jﬂ:l%%&ﬂ%ﬂ%ﬁéwj]@jo @% PEG-Asp 4 44 41(93.18) 30(13 ~94) 5(11.36)
[ﬂly]ﬁ%lgﬁﬁ%fﬁ)\(ﬂﬂ PT ZL’IE‘[’,/( >3 S,APTT E‘{{( >10 s, L—IAJS{}JEZE 75 70(193(.)33) 28(0134;4489) 22(()2(9).243;3)
Fbg <1.5 g/L. AN R 0w 342 B 5 5] [ 7 98 55 i 92 ‘ . -
1 2HABRE—MELETBIEER
. . bty P31 A=l ) 9% 1L £, % 1K /MR LR CIERAIRN JFE ALK B 45
(/4 10) (x10°/L) (/L) (x10°/L) FLA (% ) TR (% ) ]
PEG-Asp 4 46 27.5(14 ~58) 30/16  21.88(1.24 ~395.65) 82.85 £27.00 47.0(6 ~212)  89(26.0 ~100.0) 19(41.30)
L-Asp 21 75  23.0(14 ~56) 46/29 14.36(1.34 ~287.00) 90.06 +33.66 38.5(2~278) 90(42.0~99.5) 40(53.33)
P14 0.295 0. 668 0.118 0.200 0.635 0.983 0.199
- . G SR % ) ] SFEYERE (%) ]
B-ALL T-ALL P BCR/ABL( +) P16 LA Hlde MLL 724 5 IGH 2 g HE
PEG-Asp 4l 46 37(80.43) 7(15.22) 2(4.35) 9(19.57) 9(19.57) 2(4.35) 3(6.52)
L-Asp 2 75 64(85.33) 4(5.33) 7(9.33) 17(22.67) 10(13.33) 1(1.33) 3(4.00)
P{H 0.127 0.687 0.360 0.557 0.673
Ptk [ (%) ] B EBI(%) ]
am on : - B0 (% )]
Phefafh  EAABT BRIk EH M RE hfE e
PEG-Asp 41 46 9(19.57) 2(4.35) 1(2.17) 1(2.17) 19(41.30) 14(30.34) 16(34.78) 30(65.22) 22(47.83)
L-Asp 2 75 14(18.67) 4(5.33) 3(4.00) 2(2.67) 21(28.00) 31(41.33) 30(40.00) 45(60.00) 37(49.33)
P{H 0.738 0.566 0.872
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2.3 WAITABUERE R R RS R AW
2 B E T 1A B BERT PT(s) APTT(s) \Fbg
(/L) /K FEFH TG 2 L (P >0.05) , fiHI]
AP, 2 AR O N I~ IV o
B DO PR T R I T R R A R [R] 25 5 E 4
AR (P >0.05) , PEG-Asp 4 PT f5 KAH BEINLY)
RE PR RS 1A] 5% L-Asp 4 2E K (P {E 43514 0. 009
0.037) fH2 A mFMF R EREFLEI¥FE XL
(P>0.05), EHENPHI 78,2 AUR40 M | L2181 Ll
IR IGAR 23 2% L I AT R 1 < 60 o/ L 4322 i ] | 1fi /MR
<20 x 10°/L F5L2R} 8] 22 5 ¥ JE 401124 8 X, PEG-Asp
YRR A A R AR TR IR (IV ~ V%) Ll
B (P A 535124 0.000.,0.002) , {H 2 2 J8 YL A K FE
TR ER TG X (P>0.05,3%3)
itig
H A, T B B I6 7 ALL B4 5 E JT
R, G A BERE R VDLP 5t VDCLP J7 22 il ALL
BITHTE R SR o L-Asp 1 3 Hom S I 1, 4 it
FEAE 5 R A WO ™ AR U, BN BB LI &
PRI I PR 350 4 S oK R 5 J A o 79 i 1) L-Asp 3R
IT, AU R S B W IEE F W, ST R
PEG-Asp J&— i | 1A BRI, R e &

3

R3 AHNEHMRBRIRRNERERRL

Il ~ VLTS

415 no AHRMLHI(%) ] L% ] B ELHI(%) ] BIRFELBI(%) ] thimEE (% ) ] PT max(s)
PEG-Asp 41 46 1(2.17) 11(23.91) 0(0) 3(6.52) 4(8.70) 16.1(10.5 ~49.0)
L-Asp 2l 75 1(1.33) 9(12.00) 0(0) 3(4.00) 3(4.00) 14.6(10.2 ~24.0)
P 1.000 0. 087 - 0.673 0.425 0. 009
g3 0 APTT max Fbg min I T BE AT I L) RE AT LA ML S B2 Ak =
(s) (/L) AR ] (d) FrEmi (A (d) (I/0/M/N ,41) ] (d)
PEG-Asp 41 46 49.5(26.5~100.7) 1.08(0.15~2.4) 4(1~14) 9.13£5.22 1/0/2/38 19.26 £9.41
L-AspZl 75 45.6(30.6~79.9) 1.05(0.25~2.19) 4(1~14) 7.02 £4.02 1/1/4/64 11.89 £8.35
P 0.211 0.438 0.280 0.037 0.821 <0.01
) LA MLEE <60 /L M/MURAAY 1M <20 x10°/L IV ~ Vi SR SEBET
0/ T/1/7M/N ) FgemfE(d) 0/ T/70/70/V 1) HpgimtE (d) [#1(%) ] [#(%) ]
PEG-Asp 41 46 1/0/4/31/5 0(0~15) 3/1/2/5/30 2(0~34) 11(26.83) 1(2.44)
L-Asp 2l 75 0/1/9/59/1 0(0~26) 6/2/6/13/43 1(0 ~27) 4(5.71) 0(0)
P 0.154 0.238 0.245 0.360 0.002 0.369

PT max :PT & X A& ; APTT max :APTT 3% K44 ;Fbg min: Fbg sk /M ; B & 47 4] | & A48 X 484710+ CR & 2 847
re 22 (PEG-Asp 28 41 48], L-Asp 8 70 4] )
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W XA R TR A 1, BRAR Sy I vk, 4 A=
WIRI R I Bl A B U X L0 B R, AT 2 4 2
FWI(170 £45)h, AHXWFFRERM, PEG-Asp 15 3IRYT
JLE ALL 75 CR & R R OB & ARG 0 28 3 A AEA%
5 L-Asp MU' 1fii H AT T PEG-Asp £ F3677 K
N ALL J7 8508 % AR J7 T BRI IE 1 2D o A BFSE
T B BT R BE 121 19036 B ALL I R 558},
RI PEG-Asp 415 L-Asp 2 CR 3 (5 22 f i [a] | o
£ RFS Hifii OS 22 JIoge it 5 3, KW PEG-Asp 5
SHRIT N ALL J7 305 L-Asp AR{BL, 454 BEAE SOk
i ,PEG-Asp XA \JL# ALL I3 5 L-Asp
TER.

FRTE RS ALL S5 (] PEG-Asp 5l L-Asp J5
TR P DA () 7K P 34T B, LT R A B TE A
255 AEIH T 1A T e 1) 1 B K 55 10 44 It i 47t
RS RIMER o Pk A —Jy ik v ffEf, 5
— T T YA N TE B, D805E 1 IS AN T
LT FHE A8 53 A, V) 5353 1) 2 T i Tt g e e e 25800 -+ L
KT PR T A Tk JH B o Bl i CNSL RCR Ay i 1B #5270,
AW R L-Asp A 5 2L B CNSL HL 1 B (2 &
T PEG-Asp 4, R F A g 5 LA T A &= A X% : OPEG-
Asp P SRR, 1T AT I e 147 AR /b, 70 e
VRS L-Asp HE 50, 00 G RE 5 A 4550 K6 ALK 0G5 8 v i
TR AN T T AT I Y K F-, 2 o T IR A %00, % CNSL
TR FNETT A & AP RRCR . QPEG-Asp [H] 4508 2%
PR WIERR , TG 5 B 16 CNSL R . 114 It I
B AR RE 52 W 380 3R T2 1R PN A9 A A BR . Kawedia
AT L-Asp BV PR KR IR 3R R 25 4 PR
TE BREHTAR B M5 P, il 3% 4 24 1) il 487 T R area
under the curve ,AUC) &/, HEZHRZ /0 LI £
TH BRI B85 e X Rl 28 2R G 52 O T HAT B R
W, FLITABERGREHTIA I VE 5 B s h X & R 5K
RAK . QW TABFFEREA AR B D, N REER Sl
FERZE, L, KT PEG-Asp XF i A ALL i3 CNSL
Biiia FVE & A L-Asp B8 BA D3V 2E— 2047 KA
At ST REFTHEPE LT BRAF 5 R UESE

AN RSN T, 2 21 BB e BOSO  AE HE E E
P g 3 5 T TC 3% 22 5, iR YT JLE ALL 17 T
AR — " AT — R T R
2T e BRI G AT T SR 410 ) L 558 1ML 2 R 1) 5
Wi ,2 2 A BRI IR AL LT <60 g/ L RRZLif
] /R <20 x 10°/L R[] 22 5 oG8 12 7 X,

PEG-Asp 41 B & RL GRS ] b L-Asp 41K, KA
JEIRYL (IV ~ V 90) 1 EL 55 8, (R 5 AR 384 gk e A O
FET- R, HEMIIRERERT 7T, PEG-Asp 41 PT 5 K{H .
B I T AR PR AR S]] 45 L-Asp 4AE K, (A 2 411l IR
R AR TR EEE S . HAT, XA e B
A ALY 1 5 B BE A ] 19 & ZE AL IR AS B A . Mer-
ryman 21 3 A T T AE SR B A A AL T R
FLAth FLAT B RE P04 F 09 259 A, DA KOS R 9 AIG
AR A S 35 K R A5 A R R 2 R EE T R
3G IALAA 58 58 1Ak d 7 2590 1) Bof 1] B 5 32+ 0 O i
S SR ) (B BRI o DA B Al ] B BT K A
UL AT PE | I T A B RE G A A
A 1128 B i T 10 JEG 400 0 /K A, 352 i 98 . TR 5 A o
tF PEG-Asp HAT AR G M K2 1 109 1) 4 st A
Xt L-Asp HA S5 ARG M , Dt 7B Ak 7 4l
F PEG-Asp 5|2 947 40 Jifd e = 5 252 1o (7] B2 358 1t 2 i
B EsF [ ZE 4 A AL T BB S HLp A = A b o A F e
A B ) FoAth Ak 7 25 W AR O

AT 45 2 . VDLP J5 58 f fifi i PEG-Asp FI
L-Asp J87 LN ALL 11 CR 38 Kz 378 B Y7 850k o1, (Rl
JH PEG-Asp B # CNSL () & L RAKF L-Asp, R
PEG-Asp 5| E25E I D) A8 F5 5 R 40 it ok = B[] 45 4
R R A BT AEAS B 0 s i 25 A g e A 2%
FET- 1 &%, PEG-Asp 1A 1LYT AIE M N ALL —
IRTTIERE . B T ARHIRGT by 1B S0 T, R AR B i
Bt (B AT B, 75 9 KA B 2 K B 7 B ] B T
JEE R 2T R UE S

Sk

[1] Marinescu C, Vladareanu A M, Mihai F. Acute Lymphocytic
Leukemia in Adults. Pathologic Features and Prognosis[J].
Rom J Intern Med, 2015, 53(1): 31 - 36.

[2] Kawedia J D, Rytting M E. Asparaginase in acute lympho-
blastic leukemia[ J]. Clin Lymphoma Myeloma Leuk, 2014,
14 Suppl: S14 - S17. DOI.10.1016/j. clml. 2014. 06. 017

(3] SR RBRY: 2 (CSCO) 4B 2 55 2 (CHS)
ot LML 5 22 (CCHS ). i 1A MiA s 2l 40
LA AR L0 6 SR ] R 2
s, 2013, 18(3): 256 —263.

[4] rpAeBR A2 B o2 v E U b2 MR MR ik 2= 5
2z BN SR A0 E I 2 W5 R T L K ILR
[J]. P eraed, 2012, 33(9) . 789 —792. DOI:10.
3760/ cma. j. issn. 0253-2727.2012. 09. 028



742

B SRR, 2016,38(7)

http : //aammt. tmmu. edu. cn

(5]

National Cancer Institute. Common Terminology Criteria for
Adverse Events (CTCAE) [ S/OL]. (2010-04-03) [ 2015-08-
197 http://evs. nci. nih. gov/ftpl/CTCAE/CTCAE _4. 03 _
2010-06-14_QuickReference_5x7. pdf.

Vrooman I, M, Stevenson K E, Supko J G, et al. Postinduc-
tion dexamethasone and individualized dosing of Escherichia
Coli L-asparaginase each improve outcome of children and ad-
olescents with newly diagnosed acute lymphoblastic leukemia:
results from a randomized study : Dana-Farber Cancer Institute
ALL Consortium Protocol 00-01[ J]. J Clin Oncol, 2013, 31
(9): 1202 -1210. DOI; 10.1200/JCO.2012.43.2070
Kopecek J. Polymer-drug conjugates: origins, progress to
date and future directions[ J]. Adv Drug Deliv Rev, 2013,
65(1): 49 -59. DOI:10.1016/]. addr. 2012. 10. 014
Avramis V I, Sencer S, Periclou A P, et al. A randomized
comparison of native Escherichia coli asparaginase and poly-
ethylene glycol conjugated asparaginase for treatment of chil-
dren with newly diagnosed standard-risk acute lymphoblastic
leukemia; a Children’ s Cancer Group study [ J]. Blood,
2002, 99(6) : 1986 — 1994.

Henriksen L T, Nersting J, Raja R A, et al. Cerebrospinal
fluid asparagine depletion during pegylated asparaginase ther-

apy in children with acute lymphoblastic leukaemia[ J]. Br J

[10]

[11]

(12]

[13]

[14]

Haematol, 2014, 166 (2) . 213 —220. DOI. 10. 1111/bjh.

12865
Kawedia J D, Liu C, Pei D, et al. Dexamethasone exposure
and asparaginase antibodies affect relapse risk in acute lym-
phoblastic leukemia [ J]. Blood, 2012, 119(7): 1658 -
1664. DOI.; 10.1182/blood-2011-09-381731
Dinndorf P A, Gootenberg J, Cohen M H, et al. FDA drug
approval summary; pegaspargase ( oncaspar) for the first-
line treatment of children with acute lymphoblastic leukemia
(ALL)[J]. Oncologist, 2007, 12(8): 991 —-998. DOI.
10. 1634/ theoncologist. 12-8-991
Graham M L. Pegaspargase: a review of clinical studies[ J].
Adv Drug Deliv Rev, 2003, 55(10) : 1293 - 1302.
Merryman R, Stevenson K E, Gostic W J 2nd, et al. Aspar-
aginase-associated myelosuppression and effects on dosing of
other chemotherapeutic agents in childhood acute lympho-
blastic leukemia[ J]. Pediatr Blood Cancer, 2012, 59(5) .
925 -927. DOI.10. 1002/ pbe. 24182
VR AT B R 3T P WA= b Wl 1) A
TREIBTFERERELT]. HEPRZG4ER, 2014, 12(30) : 59 -
61.

(Yr#5:2015-08-19 ; f&[H :2015-10-25)
(%#f I )



