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The use of liquid chromatography-tandem mass spectrometry (LC-MS/MS) in clinical laboratories is increasing and is likely to expand into even
more clinical venues in the future. Mass spectrometry is the standard method for analyte identification in the clinical chemistry field; however, dif-
ferences in mass spectrometry protocols and handling affect the accuracy and reliability of these tests and prevent direct comparisons of results
between laboratories. For example, the results of laboratories using LC-MS/MS methods are less likely to be reproducible than those of laborato-
ries using conventional, automated methods. This is due to inadequate handling of the equipment and/or poor quality control after the implemen-
tation of the method, which may result in unnecessary medical expenditures or even adverse outcomes for the patients. Unfortunately, guidelines
to monitor the accuracy of LC-MS/MS-based clinical tests are still lacking. In general, the quality control methods used in conventional clinical tests
could also be applied to LC-MS/MS. However, additional quality control methods specific to LC-MS/MS techniques must be continuously employed
to maintain the same quality level achieved during method development and verification. This report is intended to help clinical laboratories that
operate LC-MS/MS improve the accuracy and reliability of their testing by providing guidance for quality assurance and improvement, based on a

collection of existing guidelines and expert opinions from the literature.
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Table 1. Post-implementation monitoring parameters for LC-MS methodologies [5]

Monitoring Parameter

CLSI-C62A Recommendation

System suitability test

« Analysis of system suitability sample at least three times* before each analytical run

- Establishment of acceptable criteria for retention time, peak height, peak width, ion ratio, and signal-to-noise

ratio
Double blank + Analyte peak area in double blank <20% in peak area for the sample at the LLMI
+ IS peak area in double blank < 5% of peak area for the sample
Blank + Analyte peak area in blank <20% of peak area for the sample at the LLMI

Calibrator accuracy

IS peak area

« Bias < 15% for all calibrators above the LLMI, < 20% for LLMI
« r? of calibration curve >0.995

« Establishment of acceptable criteria for IS peak area range

+ Comparable IS peak area across calibrators and controls in the same run (CV of 5-10%)
« Consistent IS peak area of calibrators between runs

Retention time (Rt) and/or Relative retention time (RRt)
lon ratio

« Rt or RRt in sample within 2.5% of the mean Rt/RRt of the calibrators in the same batch (and between batches)
- Establishment of acceptable criteria for ion ratio

+ Comparable ion ratio across calibrators in the same run

+ Comparable mean ion ratio of calibrators between run

«lon ratio in the patient samples within 20% of the mean ion ratio of the calibrators, if the signal of the qualifier
ion is >50% that of the quantifier ion

*These figures are not compulsory, but are recommended.
Abbreviations: IS, internal standard; LLMI, lower limit of measuring interval.
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