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Liquid chromatography tandem mass spectrometry (LC-MS/
MS) has become one of the most powerful methodologies available in
clinical diagnostic laboratories. Advantages of this technique over other
chromatography and MS-based methods include simplified sample
preparation, faster analysis time, greater specificity and throughput.

The ability of LC-MS/MS to be used for analysis of small and
large molecules, thermo-labile and polar compounds has led to its
wide adoption by clinical laboratories. During last decade a variety
of LC-MS/MS methods have been introduced in fields of newborn
screening, diagnostics of cancer, endocrine and metabolic diseases,
nutrition, therapeutic drug monitoring, and microbiology [1-6]. The
next challenging type of applications for clinical laboratories will be
development of LC-MS/MS methods for quantitative measurement
of proteins and peptides. LC-MS/MS is capable of providing high
specificity/ high sensitivity measurements of proteins and peptides,
especially when it is used in conjunction with affinity-based enrichment
of targeted analytes [7-9]. Some methods for targeted protein and
peptide analysis by LC-MS/MS have been already developed and
it was demonstrated that these methods are capable of providing
performance characteristics comparable to LC-MS/MS analysis of
small bio-molecules. Expected advantages of such methods over
immunoassays are superior specificity, lower cost, and more rapid
method development. In the near future we likely will see growth of
clinical protein/peptide LC-MS/MS applications comparable to one
that has been seen for low molecular weight analytes during last decade.

LC-MS/MS technology was initially introduced in large clinical
and reference laboratories, but it gets more and more adopted by
smaller laboratories. Among many advantages of the technique are
greater specificity, ability to assess specificity of analysis in every patient
sample [10], and (in some cases) reduction in costs of testing. Main
limitations to the wider adoption of the technique are the required large
initial investment for purchase of the equipment, required expertise in
method development, instrument operation, results interpretation,
instrument maintenance and availability of expeditious support by the
instrument manufacturers.

Numerous potential pitfalls exist and should be taken into
consideration by the laboratories before implementing LC-MS/MS
in their operation. It should be understood that mass spectrometry-
based analytical methods are not automatically reference methodology,
though it is possible to base reference methods on mass spectrometry,
and as with other techniques utilized in clinical laboratories, mass
spectrometry-based methods require development, optimization of all
steps of the analysis, analytical and clinical validation of the methods,
extensive training of personal, and consideration of potential pre-
analytical, analytical and post-analytical errors. Similarly to other
analytical techniques, mass spectrometry-based methods can suffer
from inadequate validation and standardization.

A number of reviews on mass spectrometry applications in clinical
laboratories have been recently published [1-6,11,12]; these reviews
contain useful methodological details, approaches for analysis of

various biomarkers, and potential pitfalls associated with the use of
LC-MS/MS. For LC-MS/MS methods one should carefully optimize
all steps of sample preparation and instrumental analysis, including
chromatographic separation, and to perform rigorous and systematic
validation prior to introduction of the methods in clinical diagnostic
practice. Comparison of several LC-MS/MS methods for quantification
of testosterone [13,14] showed the importance of adequate validation,
availability and use of traceable reference standards and procedures.

It should be understood that poorly developed, inadequately
validated analytical methods, lack of quality control, and poorly
qualified technical personal will likely result in poorly harmonized
methods and may cause harm both to patients and to the good
standing of this very powerful technique. The above constraints should
be understood and taken into consideration by clinical laboratories in
order to realize full potential of LC-MS/MS in clinical diagnostics.
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