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Therapeutic drug monitoring (TDM) is used in a variety of clinical settings as a guide to optimising drug therapy. For drugs to qualify for TDM they have to fulfil certain criteria. These include: a narrow therapeutic window, complex and unpredictable pharmacokinetics, the possibility of drug-drug or drug-food interactions and their use in special patient categories such as paediatrics and pregnant women.  The use of TDM is well established in immunosuppressive therapy for transplant recipients, whereas controversy still surrounds the benefits of TDM for antiretroviral therapy in HIV positive patients.  
The increasing trend in the use of liquid chromatography-(tandem) mass spectrometry (LC-MS(/MS) in clinical laboratories is not unexpected when one considers the advantages the technique offers. LC-MS(/MS) lends itself to clinical applications such as the analysis of TDM samples and the measurement of small molecule endogenous biomarkers, because it is highly sensitive and selective, capable of wide linear ranges and allows fast simultaneous multi-analyte analysis with low sample volume requirements. Quick turn-around times and high sample throughput are paramount to the success of busy TDM services. The development of semi-automated online clean up methods such as solid phase extraction (SPE-LC-MS/MS) and turbulent flow chromatography (TFC-LC-MS/MS) has reduced the time taken to process complex sample matrices.
A common misconception is that LC-MS(/MS) offers absolute specificity, whereas, it can suffer interferences that arise from co-eluting compounds, sample matrices and cross talk. The use of deuterated drug analogues as internal standards can reduce the impact of these interferences. However, there is a lack of commercially available stable isotopes for immunosuppressive and antiretroviral drugs. The lack of standardised protocols for the preparation of in-house and commercial calibrators and controls can introduce further errors when analysing patient samples. Whilst initial purchasing costs are expensive, and skilled scientific staff are required to develop methods and operate the equipment, in the long-term it can prove cost effective.
