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Foreword
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The importance of mass spectrometry (MS) in the clinical laboratory is increasing, and this CLSI document was developed
in response to the need for increased robustness and harmonization of liquid chromatography-mass spectrometry (LC-
MS) methods. Vendors of in vitro diagnostic devices often wait until the clinical utility of a particular assay is established

in proteomics. Advances in instrumentation are likely to enable application of LC-MS tec
diagnostic testing.

Despite the significant advantages that can be gained from incorporatj
challenges exist. Among these is the fact that for some assays, signifig

bd methods, and much of
each clinical laboratory

same analyte has been observed. There is currently limited assay
the assay variability can be attributed to the lack of commercially avs
must formulate its own calibrators. For example, some si ally lyophilized material,
pharmacy to make calibrators. Moreover, the prepar rom using solutions made in
buffer, from using analyte-free serum or plasm
matrix—a problem for endogenous analyt
matrix effects during analysis. In addition i i s using vaM®Bus protocols in accordance

RCimen remnants as the calibrator

mplementation of LG-MS technology for clinical

oth for chromatography and MS are discussed, along with
lopment of robust LCGMS methods. In addition, the document
that must be addressed during the method development
aent are summarized, along with best practice recommendations for

contains a discussio
process. Various ele

ion before full method verification. Finally, the document provides guidance
entation monitoring.
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Overview of Changes

This guideline was revised in 2022 under the Limited Revision Process and replaces the first edition of the guideline,
which was published in 2014. The sole change made in this edition is distinguishing recommended criteria for
intralaboratory evaluation from studies required for regulatory submissions.

KEY WORDS

Chromatography Mass spectrometry Postimplementatio
Liquid chromatography-mass Method verification control
spectrometry
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O Scope

This document provides an introduction to, and guidance for, method development, verification, and
postimplementation monitoring of quantitative clinical applications using liquid chromatography-ma
spectrometry (LG-MS). While LC-MS may also be used for qualitative analyses, the focus of this doc

guideline is to educate both clinical LGGMS practitioners and health care providers (
may use these assays for patient care decisions on the benefits and limitations of LC-

of LC-MS reagents, regulatory agencies, and educators, as well as indi i eloping laboratory
standards and policy.

A description of all current clinical applications of LC- Pmation regarding
As such, this guideline

e for LC-MS method

development and verification of these methods, is b
directs the reader to appropriate existing reso
development, verification, and implementa

« Important features of LC-MS instru
« Preexamination factors that can im
- Assay calibration

« Analytical variables irg
- Assay verification
« QAandQC

entationh mo
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result in peak broadening and loss of resolution. Excess tubing, incorrect alignment of tubing with fittings, and
increased number of connections and unions will increase dead volume. The length of tubing between the
injector and the column is particularly critical and should be minimized as much as possible. Care should be taken
when seating fittings and frits, because improper alignment can also cause mobile phase turbulence or mixing
errors, resulting in retention time and peak area variation.

6.4.4 Signal-to-Noise Ratio

A mass spectrometer generates a voltage signal produced by ions striking the detector and dependg
different electronic settings within the instrument. Because the signal depends on different elecj

100

jse produced by instrument
50
pons detected

Counts/second

Figure 3. Contributions to t al Produced at the Detector of a Mass Spectrometer
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-Talk. In this example, a 1 ng/mL standard of testosterone was injected onto a

Two SRM transitions were monitored, 289 > 109 (testosterone) and a “dummy” transition
B, the dwell time and interchannel delay time were both set to 1 millisecond. The

4.54 minutes in panel B (the “dummy” transition) is a result of incomplete clearance of
erone) from the collision cell. In panels C and D, the dwell time and interchannel delay time
illiseconds. Panel D shows the absence of any such product ion cross-talk between testosterone
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