Tacrolimus and creatinine analysis by LC-MS/MS using Mitra® microsampling devices
Background:
Current practice requires regular venous blood samples for monitoring of tacrolimus levels post renal transplant. For paediatric patients this can be uncomfortable and require regular visits to hospital which may have an impact on school performance and be inconvenient for their parents or carers.  Mitra volumetric absorptive microsamplers (VAMs) are a viable alternative to dried blood spots and absorb a fixed amount of blood (10 or 20 µL) from a finger prick, they can be sent through the post and upon arrival in the lab re-constituted for analysis.  The aim of the study was to develop and validate LC-MS/MS assays for tacrolimus and creatinine analysis using the same sample preparation procedure, thus allowing simultaneous assessment of immunosuppressant treatment and an indication of renal function.
Methods:
Tacrolimus and creatinine LC-MS/MS assays have been validated for use with VAMs according to FDA guidelines.  Samples were gathered from a clinical trial and used to assess the utility and reliability of this approach to therapeutic drug monitoring.  Mitra samples were taken simultaneously with venous blood samples (lithium heparin and EDTA) to allow their comparison.  Once in the lab shared sample preparation for both tacrolimus and creatinine was carried out in a 96 deep-well plate.  Mass spectrometric analysis was then carried out for tacrolimus followed by reinjection for creatinine analysis. 
Results 
[bookmark: _GoBack]Comparison of 37 Mitra samples with our in use LC-MS/MS assay for tacrolimus showed a minimal bias of 0.05 µg/L, 95% CI were -0.28 to 0.37 µg/L.  Comparison of 41 plasma and Mitra samples for creatinine using a fully validated LC-MS/MS assay showed a bias of 3.3 µmol/L, 95% CI were -2.6 to 9.1 µmol/L.
Conclusion:
We have developed assays for tacrolimus and creatinine using the Mitra device and believe this approach provides a viable alternative to repeated venepuncture for TDM.  This method opens up the opportunity for patients to do the monitoring of their own kidney function at home.
