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Pharmacok inetics of High-Dose M ethotrexate Infusion in Children with Acute Lymphoblastic Leukem ia
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ABSTRACT: OBJECTIVE To evaluate the phamacokinetics of methotrexate( MTX) in children with acute lymphoblastic leukem ia
(ALL) treated with high-dosage infusion of MTX and combination with calcium folinate ( CF) rescued. METHODS The semum
samples were collected at different time points in 16 ALL children after infusion of MTX. MTX concentrations in serum were detected
by HPLC and DAS2. 0 software was used to analyze the phamacokinetics parameters. RESULTS The time-concentration course of
HDMTX in ALL children were fitted to two-compartmentm odel and the main phamacokinetics parameters were as follow: ¢, =(1.6l
+0.43) h, t,, = (11.05*3.54)h, V, =(18.552 5. 902) L m >, Cl=(4.525 £1.181)Ls h''+ m ?, k, =(0.254 £0.053)
=(1064.0 £258.6)Hmols he L', AUC

(0-00)

h' k, =(0.194%0.043)h™", k, =(0.074 £0.025) h™', AUC =(1433.6 £

(0-9
1

485.2)Hmol® he L™, ¢

max

=24 h,C, o =(40.1 £10.3)Umole L"'. CONCLUSION The phamacokinetic process of HDMTX in
ALL children we re fitted to two-compartment model and the main phamacokinetics parameters had individual diffe rence.
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MTX3.0 g - m 5% 5.0 g - m #8% 24 h, F T HZ M
36 h 4k CF ™) st Fix — 7 fvh MTX 25 3h %33,
HATRALY . HEdiE R A HZ, EE X MTX3.0 g
- m T FZEH R MTX 7€ ALL LKW I 2y sh Rt dt 17
THIEWER, S RIRET .

1 #E5H%E

1.1 UEFkZy

Waters 5 208 23543, f0 45 515 78 2487 XU 55
Ko 8% s AT-130 A3 A4 I8 4, KIEZEMPLECA IR 7 HS
SRR TR, 4.0 HiM KSR B T R A R 75 TGL-
16G & B LML, b % =R F RS ) BT124S #L T K F
(Max 120 g.d =0.1 mg) , LT LRI BN REH R A
259 54511 ( Drug and Statistics, DAS ) £ 4, JE# i Wi B4 A
RH],

MTX it 5B 5, Sigma-Aldrich 2% & 4= 7=, #t 5 119H1449;
S MTX,1 g - 327" VLR E SR 2 A PR ) 7= s
B A (0 s R — AN (AR) 5 U Wb 28 1B /K O A S 38 =
Ho
1.2 #5ExE

A B JLBHIA R ALL L 16 41,55 13 ], % 3 41, 47 it
7.7+3.1 #(3~12 %), RESSL(BMI)17.63 = 1.84
kg - m2(14.31 ~21.38 kg - m*) , AFKEFL 0.93 £0.23 m’
(0.66 ~1.33 m®) ;R RIF H B AUMLEL, i 5 BT B )
BELRE. SWRES BILE KB AR A K2 T &
W, LA E W AR BT KRR MTX L7, B
AT MTX I 253 A, 3+ 4 F BrEm A ERES.

1.3 BT ERIERAE

AR ILE ALL e HEHT T o FRBERITIRE
1 ~3 J&J5 , T4 HDMTX + CF j447 :MTX3. 0 g - m £ 24
h, oo 176 718 (At 500 mg - 3k 1) AR g 2 i ) 7E 30
min PEREFFIKEA , REFAEFI R BN SEBA . RiTE
MTXEAJG 0.5 ~2 h N, 17 ZBKBEE 1 . HEREA
MTX36h /5 ] CF 8, I B A 15 mg - m ™, q6h, & 7 kL
5, LA D HRSUL A 5, 3% 6 ~ 8 ik, HDMTX 357 Hl . J5 3
d DRERBREEN 1.0 g, & H 3 W, HTETRYIT X K4 5% KR
S403 ~5 mL - kg, AR FESR pH=7, i HDMTX 2K
R 3 d Tk IF, BHBABRKEEEFAE 3 000
mL - m~?;4°F HDMTX [A}6¢, 45 B 15 R 6-MPSO mg - m 2, 4t
7d,

TFF 4% A MTX J5 24,28,32,36,44,68 h 43 Bl B #
Bkif 2 mL, ARA4LEER] , B0 5 min(4 000 r - min~") 43 ES I
H,F -20 CrkFARFRFL,
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& ERRIEETE T 0, LI 1. [ MTX 897 k% 7 5 B2
I RE VR 2 OB v R AR B B S5 R AT IR
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P B, AR 11 JE 5 R 43 5 Y1 =543.5X +3.67(r =
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Fig 1 HPLC profiles of methotrexate in human serum

A - blank serum; B — methotrexate standard (5.00 wmol + L™'); C -
serum spiked with 5. 00 wmol + I.~' methotrexate; D — serum sample from
patient(4 h after infusion) ,
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F 1 166 ALLE )L HDMTX 5 AS [ B i) S 00 i 5% MTX i i

Tab 1 Senm concentration of MTX in 16 children w ith ALL after ntravenous mnfusion of MTX 3 0 g* m~ :

a5 FE 14 51 U 1
24 h 28 h 32 h 36 h 44 h 68 h
1 + ox &z 12 36 29 1118 2 89 L 21 Q 30 0 06
2 woxox i 41. 56 13 17 6 23 2 46 a 70 Q17
3 o= x i 25 25 3192 0 87 Q 44 a 23 a 06
4 F ox x B 10 3L 82 6 06 307 1 45 a 95 014
5 ox x U 105 22 57 6 22 1 52 a sl Q 41 003
6 i = x Ei 3 37 35 6 01 255 L 35 a sl Q10
7 BHox 5 12 34 27 3 89 1 30 Q43 a 17 Q05
8 it = % 9 51 55 7. 59 2 38 L 26 a 44 Q03
9 T o= Es 4 43 21 7. 41 210 1. 05 a 61 018
10 ik % Y 8 60 40 9 18 355 112 a 38 0 04
11 fif] x x 5 9 40 98 10 69 332 L 65 a 27 0 06
12 X % x /e 7 41. 75 526 173 a6l 0 21 Qo3
13 A x % s 5 39 10 522 1. 57 asi1 0 24 0 04
14 Fe X % 5 5 34 49 4 89 L 76 a 59 Q19 0 04
15 H] % Y 12 58 45 453 1 34 a 53 a 30 014
16 T ox % 6 42 44 8 74 419 2 82 L 11 018
% 40 09 712 252 L12 0 44 0 08
s 10 28 278 L 36 a 72 Q 28 0 06
CV% 25 64 39 04 53 97 64 29 63 64 75 01

222 HEEMEMAEME 16608 )0 25 B E A 2k W 2. PRk, ALL & )L#R% HDMTX J5 245 4 75 4 1) &)
M 2R LB LE DASHAF (ver2 0)4% AIC(HLGHE BEAHE ) Pl B frd S BARRIE, — S8 h: A= (35 718 &
I B SR B B EEAT B SR, S RAT 15 AR LY 6 & 81) Mmol* L' .a= (Q 4530 09) h'.B= (2 36 XL 99)
DT % % U e 5 a0 A 164 K8 LA I ) A RY bmole L™ '.B= (0 069 0 022) h™'.

i 24 % P 359 T P 480 2 B dp ik s SRR A Ol T BUOR R Y 223 FE¥ESH AT SRR RA ALL LIS
K lee MEHERE. A= - 11 96 £10 91(R* = 1. il & HDMTX J& 20 (7R W 1 25 20 2 4. a5 WLk 2,
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2 166 ALL & JLEHH HDMTX (3 0 g* m™*) A H°FH C-dll & i FFE nC-dtl & 2k
Fig2 M ean serun C-t and IhC-t fitting curve of 16 children w ith ALL after mntravenous nfusionMTX3 0 g* m
F 2 ALLHEJLE HDMTX 525302 35 (n= 16)

Tab 2 Phamacok netic paraneters in 16 patients w ith ALL after ntravenous mfusionMTX 3 0 g* m

-2

-21)

B4 x ks 23l x Ts
tiy20 'h L 610 30 43 AUC(yy /Hmols he L7 1 064 00 1258 6
t128 Th 1L 050 £3 54 AUC g0y Hmole he 17! 1 433 60 +485 2
Vi /Le m™? 18 552 £5 902 MRT gy /h 24 78 +q 35
Cl/Ls h'lem™? 4 525 £1 181 MRT  g0) /h 24 87 10 37
kg /h™ ! Q 254 +0 053 ton /h 24
ey /! Q 194 20 043 Cow [Mmols L7 40 1 %10 3
kyy /7! Q 074 20 025

Dt 255 S50 S, MTX HIR4F 5% 6 600 Hmol* m~ [MTX GrfaE Ol 454 45)
Note " The dosage ofMTX (3 0 g* m_l] was converted nto 6 600 Hmol* m™? (FW: 454 45)
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3 h s
MTX , , MTX
S S 7, FPIA
MTX MTX
3. MTX s
TDX ( FPIA) ,
. , , MTX 7- HPLC MTX ,
MTX , o, , .
tsl :  HPLC , FPIA
MTX . 2« , 30
3 MTX
Tab 3 Results of MTX phamacokinetics in Chinese references
/mge m”? bne  ha 4 cl
/h /hjle m"2 /L+ h'em’?
[8] 5 1 h 25 0.371 2.129 36. 40 11.89
[9] 5 6 h 12.99 ~113.92 TDX 1.15 19.32 19.16 6. 40
[9] 5 6 h 109.29 ~285.71 TDX 1.82 28. 86 16.65 5.64
[9] 8 6 h 574.71 ~5000 TDX 1.60 20.83 0.04 5.10
[10] 8 24 h 1000 ~2000 TDX 0. 661 4.42 1.744
[11] ALLIO 12 h 3000 0.395 4.565
[12] 31 2h 30 TDX 2.3 15.39
[2] ALLLO 24 h 3000 TDX 7.9 655.2 15.2
[3] ALLIO 6 h 3000 TDX 4.09 41.07 6.87
[4] ALLL5 24 h 3000 HPLC 4.2 116.7 mL* h™!
[13] 9 12.5 mg, 1.5h TDX 5.6 34.8 7.8
[14] 12 20 mg DX 1.28 10.56 12.55 5.09
Note: The values in tab 3 were expressed by mean, respectively
MTX , CF ,
[68.10]
s s MTX
4 HPLC ALL MTX , , 12 h
5 24 h
MTX ,
ALL s HDMTX
N MTX
MTX , CF , £ 24 h ,
MTX HDMTX
.CF R AUC, AUC, . o,
s 7
bpa > ; , , MTX
CF ,
, MTX L 1.16~2.72 h, 1.61 h. ( )
,CF MTX 8.12
~19.04 h, 11.27 h, 36 h( MTX
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