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High performance liquid chromatography tandem mass spectrometry for the

determination of methotrexate and 7 - hydroxymethotrexate concentrations in

human plasma
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Abstract; Objective
chromatography tandem mass spectrometry ( HPLC — MS/MS) method for

To establish a high — performance liquid

analyzing the concentrations of methotrexate ( MTX) and its metabolite
7 — hydroxymethotrexate (7 — OH — MTX) in human plasma, and to use
it for clinical drug monitoring, in order to explore the relationship
between their concentrations and liver and kidney toxicity. Methods

Acetonitrile precipitation protein method was used to preprocess the
samples, combined with HPLC — MS/MS detection. 369 blood samples
from pediatric and adult patients who received high — dose methotrexate
(HDMTX) chemotherapy were collected for methodological validation,
analysis  between concentration and

and Spearman correlation

hepatotoxicity and nephrotoxicity was performed using statistical software
SPSS 27. Results
good within the concentration range of 0.005 - 2 umol - L~

The linear relationship of MTX in human plasma was
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(r=0.9988),
pmol -
rate reached 87.0 -106. 1% ,

concentration measurements at 42 hours,

72 hours,

and the coefficient of variation of matrix effect was less than 7%.

and the linear relationship of 7 — OH — MTX was good within the concentration range of 0. 05 — 20
L' (r=0.997 4). The intra batch and inter batch precision were all less than 10% , the extraction recovery

The analysis of blood

and after HDMTX infusion showed that the concentration ratio of

7 - OH - MTX/MTX was significantly negatively correlated with liver function indicators alanine aminotransferase

(ALT) and aspartate aminotransferase ( AST) (P <0.01),

function indicators creatinine ( CR) and creatinine clearance rate (CCR) (P >0.05). Conclusion

method is simple, accurate, and sensitive,

while there was no significant correlation with renal

The established

and is suitable for clinical drug therapy monitoring. By monitoring

7 - OH - MTX/MTX, the occurrence of liver toxicity can be effectively predicted for timely clinical drug rescue.

Key words ; methotrexate ; 7 — hydroxymethotrexate ; therapeutic drug monitoring; adverse reactions; high performance

liquid chromatography tandem mass spectrometry
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Figure 1
MTX -D,, B;: 7-0H - MTX.

Representative HPLC — MS/MS chromatograms of blank plasma sample (A) and clinical plasma sample (B); B,: MTX, B,
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MTX .7 - OH - MTX DL Jz 7 - OH - MTX/MTX ¥k
i 5 F S RE 1) Spearman A7) e HESE S I3 3, % B
42 hify MTX 35 H 5 CR 4§26 (P <0.05),72 h L)
g MTX W JE 15 CRLAST #5541, TR 5

R2 MIX A7 - OH — MTX [ i 3 FEAS A48 B o] e
JERN R (n=6)
Table 2 Extraction recovery and matrix effects of MTX and 7 —

OH - MTX quality control plasma samples (n=6)

IR CRIGIERIGHE 35 (P <0.01). 42 h 72 h B ) Concentation 0 B v
LR 7 - OH - MTX EJRHS 5 AST #13(P <0.05) S WO/
{FR: 5 ALT BB RAGHIEME(P >0.05) . 72 h RUE o P
)7 - OH - MTX #J¥ 5 CR .M (P <0.01), 11 1.6 86.96  109.19  4.72
42 h72 h RUIERIHE L 7 — OH — MTX/MTX 5#F  7-0H-MIX 0.1 101.89  101.21  5.55
e AST ALT B BEGATCP <0.01). 51 6w oie o
CR .CCR JCH W AH G
F1 MTX H7 - OH - MTX BT il AR A AR RS LSRRG % LS5 R (n=5)
Table 1 Relative recovery and precision results of MTX and 7 — OH — MTX quality control plasma samples (n=5)
Drug Added concentration Found concentration Relative Recovery Intra - RSD Inter - RSD
(p,mol’L’l) (;AJm()l'[f1 X*s) (%, x+s) (%) (%)
MTX 0. 005 0. 0053 +0. 00 106. 28 +8. 97 8. 44 8.25
0.01 0.01 +0. 00 102. 66 +6. 07 5.92 6. 68
0.16 0.16 +0. 00 100. 00 +3. 59 2.25 2.55
1.6 1.55 +0.03 96.88 +1.77 1.82 3. 15
7 - OH - MTX 0.05 0.05 +0. 00 96. 80 +£3.27 3.38 7.45
0.1 0.11 £0.00 107.00 3. 60 3.37 8.62
1.6 1.59 +0. 06 99.13 £3.50 3.53 4. 81
16 16.04 £0. 18 100.25 +1. 14 1.13 4.77
&3 7-0H-MTX/MTX 5/ 3hEE Spearman #H e 45 1
Table 3 Spearman correlation between 7 — OH — MTX/MTX and liver and kidney function
Drug Time/h Data ALT AST CR CCR
MTX 42 r 0.071 0. 047 0.143 " -0.093
P 0.323 0.519 0. 048 0.197
=72 r 0.112 0.168 * 0.224" " -0.107
P 0. 139 0. 026 0.003 0. 157
7 - OH - MTX 42 r -0.122 -0.295** 0.018 -0.037
P 0. 090 3.1x107° 0. 803 0. 606
=72 r -0.102 -0.161" 0.306" " -0.127
P 0.177 0.033 3.6x1073 0.093
7 - OH - MTX/MTX 42 r -0.269" " -0.425"" -0.065 -0.065
P L.6x107* 7.4x1071° 0.371 0. 368
=72 r -0.345" " -0.472"* 0. 040 0. 007
P 3.0x107°¢ 3.8x107" 0. 596 0.924
Note: . at the 0. 05 level (double tailed) , the correlation is significant; * . at the 0. 01 level (double tailed) , the correlation is significant; r represents the

correlation coefficient, P represents the significance coefficient.

oo
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P, A @50 . HPLC 3k B 9K v 3 o, 4 Sk
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HHUTH W E L 7 - OH - MTX/MTX 5 it '5 5 1%
MR o
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AR E bR 22 S . B OE IR AT B Mk R
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TR R AR S 5, T R T R S N . A Y
SEHIE S, 1 HDMTX {697 5 I D)8 4n ALT Al
AST ¥ 5 7 — OH - MTX/MTX % B & fi 4 36
(P<0.01),7 - OH — MTX/MTX 1] L i JiF 55 1 A
LSV A 2 A g T R o

AT W, 7 - OH - MTX Al fig J2 5 35 1k 14
FEJFH A ,42 h 72 h K LPUGH) MTX k5
CR #H3(P <0.05),72 h }VIJGhy 7 — OH — MTX ¥ &
5 CR B EMI% (P <0.01) ,MTX 17 — OH — MTX ¥
JEY) 5 CCR JCHH W AR X, WIE L 7 - OH - MTX/
MTX & CR.CCR ¥4 51, AT BE R B A BfF 55
WY 369 IS AEA LA A SR 2, L T RE
W N2, IE W0 SCRRIRAE ™ I PRR A K AL R Ak
SRR i MTX F1 7 — OH — MTX 75 FR 19 15
BE ARk MTX A1 7 — OH — MTX [y HEH, fF L HDMTX

Py T2 B D RES D A I R0 L. PR AT 56 MTX
WL 7 - OH - MTX ¥ J&E M FZ L 7 - OH - MTX/
MTX 5 BEPE AR SRR TS 38 A 157 5 S0 RBEAS
JRHATIRABIIE o
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