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WE. BY W ERBEEFEA KA ETRES (HD-MTX) LT )G I o #8640 45 Fo B 38 47 4 69 & £ 0L,
WITIF B Ao B R LA S MTX e 2h R F gLk, Fik RIRAK 201941 A—12 A4 H HD-MTX
BT 8 3460 B P B B, R R HPLC M 8 MTX 3 A8 2 46 )5 24 h 48 h 72 h #9 e 25 R F (C,,, . C s, Cry) s
) B 2 B AL 57 G BT o Ak Ae e HL, SRR Pearson i 447 25 M AT 345 Ao B B8 A7 ) 69 % & 5 R B BE 1] & MTX
R A ENR, R HD-MTXALH TG, 16 6] E 4 (47.06% ) £ I E MW 25 B AT 5, £ 2RI A GPT
I+ 51940 B % (55.88%) LA HE4pH] , £ & R I A WBCA NE T, GPTH &5 MTX 25K % Lo B8 % M
(P>0.05), % WBC ## NE T 415 24 h 48 h 6§ MTX e 25 R E 2 %48 X (P<0.01), i HD-MTX AF 8 25 B AT
DG Z AES MTX 2508 L0 BAR KM AL B RE37 5 69 L £ 5 MTX e 2h R E R EML 425524 h Fn48 h#y
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Analysis of plasma concentration of methotrexate and adverse reactions
in 34 patients with osteosarcoma
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Abstract: Objective To analyze the occurrence of liver injury and bone marrow suppression after high—dose methotrex-
ate (HD-MTX) chemotherapy in patients with osteosarcoma, and to explore the correlation between the adverse reactions
and MTX blood concentration. Methods Thirty—four patients with osteosarcoma treated with HD-MTX were selected in
this study. The plasma concentration of MTX was detected by HPLC method at 24 h, 48 h and 72 h after the beginning of
MTX infusion. The liver function and blood routine indexes were also measured. Pearson method was used to analyze the
correlation between the adverse reactions and the concentration of MTX at different time points. Results After HD-MTX
chemotherapy, 16 patients (47.06%) developed acute drug—induced liver injury, mainly with elevated GPT; 19 patients
(55.88%) developed bone marrow suppression, mainly with decreased WBC and NE. There was no correlation between the
increase of GPT and the MTX blood concentration (P>0.05). However, the decrease of WBC and NE were significantly re-
lated to the 24 h and 48 h MTX blood concentration (P<<0.01). Conclusion The study reveals the acute drug—induced liver
injury caused by HD-MTX is not related to the MTX plasma concentrations at different time points. However, the bone mar-
row suppression caused by HD-MTX is significantly related to the MTX plasma concentration. The higher the MTX 24 h

and 48 h blood concentration is, the more likely the bone marrow suppression will occur.
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A 2 W 1% (methotrexate , MTX) & —F o] L it
R AR 4 ek 2459, FLEE R 2RI R, 1T s 4 1
0T 240 i %) — S PR Rl i — S IR TC R IR
Ji g U SR TR, A S50 W A Y RS A T IR
JG P B — B FRLE B A% A2 BHL 00 iR 4 i DNA A
RINA F 45 F80, DA T 90 1l fe 9 200 i s 7 A A okl
B PR L S D AR e WA B R R R AR
FARFS Y B F 207 970 KO0 & e
(high dose methotrexate, HD-MTX) Bk 45 V. I ik 45
(calcium tetrahydrofolate , CF) fiff: R /2 F IR 9 1) — £&
ooy Jr =1 AE I 7 % MTX Y ) & O 8~12
gem™, o H R R A LA, 7RIS B R BT R
IR [R] I, o 5T 2 B ROV Y K A A R
B o MTXGRY7 488U, MAZE S oK, NIl HD-
MTX I 7 IR #6476 97 245 1) W5 I (therapeutic drug
monitoring, TDM) , AR UEH A 8 M F e bk, AR 0F
G AR B AR R 0 HD-MTX S MTX il 25 4k 2
FIAS RSN AH S HS A , I 0 b 58 5 A7 5 AT S e
B A BEII ] 5 MTX L2596 B2 AR 56
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1.1 KRR

PEHL20194F 1 H—12 J TR B2 0 & W
B 34, Hodh 5 v 21 ) 22 Pk 13 0, AR S 10~
57 % AR 18.5 % o A AARIE (DT A7 i & 38
546 B W2 Wibs i s () y7 7 FF DI BE L& T e An
L5 BRI TE 5 o HEBR AR A - (DA I Ho Al ™ 5 5%
5 (2) 10 24 e B A I 45 SR wl A= Ak il R4S TR
e,
1.2 U5

FHG W 1 73 B MR (Pfizer Pty Limited, Fi 4% -
10 mL/1000 mg) 5 13 5 FH 7 R 85 (V15 F By s 245 ik
A B2 T, B - 25 mg) ; o RO €33 R 48 (Agi-
lent 1260 &5 250 AH (35, G1314F VWD 28 4M g Il
#% , ChemStation TA/EuY) .
1.3 Ak
131 HD-MTX £ ZF EFM A E  MIX 8~12
g m AR LEFHIKIETE 6 h, 2/ TALIF AT 12 h JFHR K
b, I HFEE 2 MTX 45 25 25 005 48 h, fiff B R =080
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WAL PRV, 1 PRV pH (L 4EF57E 7.0~8.00 MTX 4524
SEHUE 6 h T 4R B CF i R, 405 25 05 SO LA v
SR 257058 300 mg, Z 556 h 4525 15 mg,
FLZE MTX I 245 ¥ FE K F 0.1 wmol - L', 412 24 h
MTX Il 2 4 J3 2 35 85 F 15 /K, W34 i CF A&k
fif RO B, 1% MTX 259 BE IR T 0.1 pumol - L'
1.3.2 MTXIIMZ5RE®RM 4350 F HD-MTX ik
TVETFUA ) 24 h 48 h .72 h Al 25 408 & ik if 3~
4 mL, B T2 EDTA PUBEE 1 = 808 a3
P E MTX I 259k B, IF i sk 5 2 . REAR AL BTy
724 °C 3000 remin™ &> 5 min, BUALTE 500 WL, il
A 40% 75 R 50 L, %€ 3 min #1478 A ULVE
22 °C .14 000 r-min"' #.0> 10 min, B 200 wlL b 35 iF
Feo @i% S I Agilent C HE (250 mmx4.6
mm, 5 pwm) , ¥ s A R 0.01 mol - L7 B R £h 2% wh ik
(pH=6.8) : H1 =80 : 20, Jii # & 1.0 mL-min™", A5l
WA 306 nm, A 40 °C.
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141 2MAYERFHREG HD-MTX T4 R G
B R W A8 3 T e b o AR 2015 AR AR R A
S 2 o il 1 25 e IR 2 e e w4
G VAT G GL RV AT 2 Wy 25 Ve 45 - (DART R
DIREFE AR Y IE 5 5 ILIT J5 L 138 4 TN 5% & (glu-
tamic—pyruvic transaminase, GPT)>3x{gt 5 A#E [ R
(upper limit of normal, ULN) 858 @ 2 it (alkaline
phosphatase , ALP)>2xULN . & Az i fL A il S 7Y
AL 25 W 45340 43 o D 2K BRI 240 a4t 475 780 IR
TR GRS AV B AL, i E PR 2= 4
ZUVHR A 2 g ST BT (R R = P 24 W 1 T 4457 4
FRUES R (1) BRI 145 74 . GPT=3XULN, H R>5;
(2)HH IR ALY . ALP=2XULN, H R<2; (3) 1A .
GPT=3xULN, ALP>2xULN, H 2<R<5., H # , R=
(GPT 4y i/ GPTy )/ (ALP sy /ALP ) o

142 SEEME  HD-MTX fLI7 45 W5 & K %) i
AT I R A, AR WHO i 259 St
SV REVE RN o bR UE AT G LT B ORI AT 2 Wl
B REII ) (DA TT HIT i 5 HUARS A 15 5 (467 )5 1
B HGB 95~109 g- 17 5 WBC(3.0~3.9)x10° L™ 5§
NE (1.5~1.9)x10° L™ 8% PLT(75~99)x10° L' & [
B BEAH s HGB 80~94 - L' 8§ WBC (2.0~2.9) x10°
L8 NE(1.0~1.4)x10° L' 5 PLT(50~74)x10° L'
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1T JZ 15 &3l s HGB 65~74 g+ L' 8 WBC(1.0~1.9)%
10° L' 8{ NE(0.5~0.9)x10° L' 8; PLT(25~49)x10° L'
o I BB A ) s HGB<65 g- L7 8 WBC<1.0x10° L™
8 NE<0.5x10° L' 5f PLT<25x10° L' i IV & & %6
i
1.5 SitZEa

f85 I SPSS 23.0 #AF #E 47 G it 27 4 Hr . R
Pearson 73 M7 32 X A K N 5 MTX 24 h (il 25 ¥ &
(C,y,) 48 hIM 2GR JE (Cyg,) 72 WML 25 IR (Cy ) Y
AHCHEHAT 0T, UL RIEFRIR . P<0.05 22 5 HAT
St L

2 #R

21 MAREBRMNER 425/524h.48h.72h )
MTX I 254 BE UL 1o NSt , 25 <
0.1 pmol-L'IEﬂ‘iEﬂil 0.1 pmol L,

k1 )G AR E MTX e 25K 5

Tab. 1 Plasma concentration of MTX at various time points

MTX i 259 & /(wmol - L")

i A] £
FEE mKME mAME PAE
24h 3.14 6.94 0.47 2.93
48 h 0.21 0.89 0.1 0.14
72 h 0.11 0.26 0.1 0.1

2.2 HD-MTX T ARG 34018 FE T,
16 11t BUAF D BE 407 , & A 30 47.06% ., Horp, 12
A A A £ 7, 4 R IR G A . I FR 3T GPT
KR 167~1328 UL, H 47 /K -4 251.5 U-L
ALP K-k 63~255 U-L, i KF4 103.5 U-L
HD-MTX Fr Sz ¥t 0 £ 2R3 GPT FH s .
2.3 HD-MTXEREBEEME 346854, 196
B BRI, AR R 55.88%. Hirp 6k T B,
10610 T, 341 M s HGB N (81~108 g+ L7,
fifH 96 g-L )74, WBC T RE[ (1.42~3.69)x10° L,
W 2.47x10° L) J17 45, NE F B[ (0.77~1.95) x
10° L, A {E 1.26x10° L) J14 ], PLT R [ (51x10°
L)AL 1] . HD-MTX I #8889 i £ 2R N
WBC F1 NE [/ .

24 HD-MTXFIEARKRMSHEMZAREMNHEX
% HD-MTX %3255 , & N D ae+8 4x GPT Fl ALP
LGN[R R] 8 MTX L2596 FE (C,y, Cug  Cop ) TEAH G
PE(P>0.05) , B HD-MTX JIF £ 245 ) v P 455 55 MTX
MZ5 ¥ BE T, HD-MTX 45245 )5 i i wE o e dE

b HGB H1 PLT 5 AN [A] B[] o5 MTX 1l 25 ¥ FE (C,,

CusnCopy) JCHH AR S (P>0.05) ,{H WBC Al NE 5
MTX Il 254 BEAH G, L Cyyy  Clg 22 10 35 TR G
(P<0.01) , B} HD-MTX fb£J7 J5 24 h F1 48 h, & &
MTX IfiL 2459 B 8 , WBC A NE 7K - I, B s 61
M) 2 A= 2 R 55 (3R 2) o

A2 W RIEARS &t & MTX o 25 7R 6 48 56 1k
Tab. 2 Correlation between clinical biochemical indicators

and MTX concentration at various time points

HAR ST Cas, Cas, Cop,
BN
R P R P R P
WBC  -0.741 0.000 -0.589 0.001 -0.324 0.061
NE -0.621 0.000 -0.592 0.003 -0.278 0.111
HGB -0.219 0.213  -0.190 0.282 -0.192 0.277
PLT -0.254 0.148 -0.182 0.302 -0.045 0.418
GPT 0.039 0.826 0.179 0.311  0.057 0.748
ALP 0.077 0.666  0.074 0.679  0.106 0.552

%

AR H 3 HD-MTX AL J7 104 % v 15F 18] Sy
4~6 h, B T 45 TR MTX s 3 J3 B B 40+, T L 11
PRITRL, 24 h 48 h .72 h () MTX Ifil 24 1% i 35 m 4
HE FE 3R R0 FH 252 4 g TN FE A5, Aquerreta 556
FFEIN R, 24 h MTX I 25 4 & >3.5 wmol - L $7% (&
FATE R BEE RUR , XUACHE A7 R A 24 h MTX
I 25 9 B A 2 I RS OG v I 245 vk R O
HEATIRYT T 10, AR 1E ™ AN B RN 1 kA . A
FEXT 34 161 B R 988 £ HD-MTX ALY 5 8 B il 19
%2 M 5 O [ INFIR] 5 MTX 1L 24 e 38 4 A S PE R4 T 23
Br, I WBCHINE FFE5 C,y, Cyp, BEAR, K
o] WAk 5 R S & A B R IR G,
FLA B E RIS 5 5, a3 WS 24 h MTX I 24 ¢
JE B AT R BRI JE SRR YT O 58, R R I 2k
e AR TR 2o e = e TR /2 U F A
2 R = A & B, RN CF B9 45 25 350 AUk, A
WL Ty, AT RS R CF 14 %5 100 mg-m™ q3h ¥/,

IR BRI HEN B RUE R 4 HD-MTXJRYT
Jr BTG Y 2E 8 55 24 h A48 h MTX I 2% ¥k 5 %5 1)
FHIE B AR BFFEIAR, BFF X 5 24 h MTX IfiL
G R IE A OE, 548 h. 72 h MTX IfiL 25 ¥k £ ¢
FeHol ) EAIFSY R, HD-MTX fir £ 21 25 Py v T
405 5 A ) Bk ] 5 MOTXC I 24 9 32 240 JC A 6 1 L (4R
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TR IF55 22 Bk GPT i, 2 A1 £ 5 JIF 41 i 63 493
Y] kg A 403 16 S VR T SR i — AR . R
R HD-MTX 5 H 304545 1) 5 i R 28 2 3K
ITF— B NE . A Meta 5307 w76 L
M NE g MTHFR C677T 3K £ 50 5 MTX 5]
R 1) 47 2 A OE Y o A IS G, MTRR &
151801394 {37 35 2 AP 5 HD-MTX S ikt 40
2 5 1fiL % (acute lymphoblastic leukemia, ALL) & JL
JEDhRES A o1, AR R AR ST AT X G )L
I3 22 GE AL IR, {5 5 HD-MTX Jir 2465493 1)
G ERAE R i SRR, RSk AT g — 20 43 H HD-MTX
FIECE PR S T 0 2 5 5 MTHFR \MTRR % [
LA . SR 5E & B, 4F Wistar K R AA
W SRR B AL BT AAE (PR T AR F AT X
MTX 51 i REPE ) 7R I SEAF 55 1 AT LASR I b
Jed S 1A MR A — S (g it 2 A5 1T R G MTX T U
WO R . F, T—2 5, BT
KAEA, FF %t B B 5 R (ARl ) RN
G CANR K B0 R Bl 2 A5 IR P AR A ) B IR
s CUMBE A 6 5 \HBV RGeS 5 ) MTX REFF
MTHFR F1 MTRR 3£ [H 2354 £ 5 MTX ALy7 i
S HEATAH A 2 BT -

MTX [RY7 B 345, I HD-MTX S 300 75 Al
Ry aa e % Pl W Y e B | W e =) 17752
Ji X MITX A9 5 i 32 8 1 X I i e — & - i
(R BRI, 453 R a2 A BB 3t &% MITX 119
PUARIVE T o 1 CF 2 DU S0 R (2 A 34 S 7R )
Tk AR AT A 4 R 5 2E A AR AT B MTX ST B I
AAC I IR 12, D55 I L e AL Ol DU S TR, R fi
KA 20 T R ARR MTX AR AN R I A9 2 A 5l
HEREE . HAET, BN F M HD-MTX J5 CF f#
SR RS AIL I T S8 — BN, (HA 20 E MTX T AR 45
2 )5 24~42 h NELZE 2545 RS 6~18 h INIEAT 1 i
R AT, CF RO 2 HD-MTX 45 2545
W5 6 h %5 F CF 174 300 mg JLPA ST, 05 45 6
h 452515 mg, B2 MTX Il 253 £ <0.1 pmol - L',
I R 25 A2 1A A, CF 1 71 24 300 mg A4 H B 2 71 B
MTX A K, {E A 5 DA Ay 751 a2 (A5 7l 4 , A
“h CF 75 fife R 1E 5 40 R 0 9] B o 7 — 8 AR B L ojed
ik 96 &4 B, DA T 2 A ok 988 4 L XF HD-MTX 1 fiif 25
P EAESEMNE 33 4iff F HD-MTX JA 97 1 ALL i
H TS, K AN TR CF sl i i B 5 8 RSO
KRR E 2SS E v BAE M 30 49148 HD-
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MTX AT HH PR R o0 R i LA RS g 4, w2
FEAE I CF it ROR) 52 AN 45 25 s [ YA ], (ELE A
PR A AN TR RO . H T, K4 HD-MTX
WA CF i RO Z #7209 CF 8 B i R 12~15
mg-m~ q6h 10~129K, HAS SEUMR R . hik
— R VE HD-MTX A& HL H , ARE MTX fie KRR
A3 I8 248 L % ] s A HEAS R R g i A 38, 5
HE— 2B E CF AR 71 i 300 mg 2 B A%,

25 TR, 24 h A1 48 h MTX Ifil 24 ¥k J& 1 ] i 4
HD-MTX i 35 PR B8 5 i R i i & A=, 1K 24 h
I 2453 38 B 255 1 B 9T DA LA I R S o A
FEAR K I MTX T B2 W4 45405 55 MITX I 24 94k
A, B PR 3 ] HD-MTX 5 8 B 4% 1 5%
M P b R AT RN Z — . RRE
TR S, AL 42D, Ge it o B Rl BEAEAE
2%, J T B KA e — 2052
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