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Indirect Determination of Erythrocyte Methotrexate Polyglutamates in Patients with Rheumatoid Arthritis
by HPLC-MS/MS

DU Siwying' > LU Peiyu> WEN Yue’ LIN Xiao-qing® OUYANG Hua® (1. School of Pharmaceutical Sciences Xia—
men University Xiamen 361102 China; 2. Zhongshan Hospital Affiliated to Xiamen University Xiamen 361004 China)

ABSTRACT: OBJECTIVE To establish an HPLC-MS/MS method for determining erythrocyte methotrexate polyglutamates ( MTX—
PGs) in patients with rheumatoid arthritis ( RA) . METHODS The indirect method was applied to determine the concentrations of
free methotrexate ( MTX) and total MTX ( MTX + MTXPGs) respectively by using isotope MTX~d; as the internal standard and then
concentration of erythrocyte MTXPGs was calculated. To determine free MTX whole blood ( after freeze-thaw cycles to break blood
cells) was precipitated with methanol and then analyzed by LC-MS/MS. Multiple reactions monitoring ( MRM) was performed with
electrospray ionization ( ESI) at a positive ion mode. To determine total MTX whole blood ( after freeze-thaw cycles) was incubated
with 200 mmol * L.™" ascorbic acid at 37 °C for 2. 5 h to enzymatically convert the MTXPGs to MTX and the protein was precipitated for
sample analysis. RESULTS The calibration curve of MTX was linear over the range of 1 =300 ng * mL™'(r=0.999 4) and the limit
of detection ( LOD) was 0.5 ng * mL™". The accuracy ( RE) was within +5% and the intra-and inter-day precisions ( RSD) were
less than 7.96% and 10. 88%  respectively. CONCLUSION  This method is rapid sensitive highly specific and reproducible
which is successfully applied for the erythrocyte MTXPGs monitoring in patients with RA.
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Fig.1 Chromatography of MTX and MTX-d,( internal standard IS) in whole blood

A = blank whole blood; B - blank whole blood with MTX at an LLOQ level (1 ng * mL~') and IS; C - blank whole blood with MTX (300 ng * mL ~') ; D - blank whole
blood with IS ( the MTX peak area in picture D is less than 20% of the MTX peak area in picture B) ; E — blank whole blood with MTX (40 ng * mL~!) and IS; F - incuba-
ted whole blood sample from a patient receiving MTX therapy; left - MTX; right — IS
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Tab.1 Accuracy precision and extraction recovery of MTX in whole blood. n =6
Padded Intra-day Inter-day Extraction recovery
/ng * mL ! Pround/ng * mL ! RE/% RSD/% Pround/ng * mL ! RE/% RSD/% 1%
1 0.97 £0.08 -3.37 7.96 0.96 £0. 10 —4.14 10. 88 -
3 2.950.21 -1.70 7.13 2.950.20 -1.58 6.88 72.47
150 156.20 £9. 07 410 5.81 154.10 £10. 38 2.73 6.73 70. 12
225 228.75 £6.79 1.67 2.97 234.20 +10.95 4.10 4.68 76. 85
2 . n=6
Tab. 2 Stability of MTX in whole blood samples. n =6
Padded Freezethaw stability(3 freezethaw cycles) Long-term stability( ~80 C for 30 d) Autosampler for 12
Ing + mL~! RE/% RSD/% RSD/% RE/% RSD/%
3 7.1 7.7 3.8 2.9 12.3
150 2.0 5.2 6.1 2.7 3.8
225 7.1 4.4 5.4 6.7 3.5
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Tab.3 Concentrations of erythrocyte MTXPGs in RA patients receiving MTX therapy
Sample No. Gender Age/years BW /kg BMI Dose/mg * week ~!  Duration/weeks p/ng + mL~!
1 Female 59 51.5 20. 12 10 8 10.91
2 Female 61 46.0 20. 44 10 8 21.05
3 Female 48 48.0 20.78 10 8 9.26
4 Female 50 49.0 21.21 10 8 14.04
5 Female 56 55.0 22. 60 10 8 26. 87
6 Female 38 37.0 16. 44 10 8 6.87
7 Male 29 64.0 21.38 10 8 22.98
8 Male 64 71.5 24.45 10 8 16. 82
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