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Applications of mass spectrometry to laboratory medicine
-Present and promising future-

Fumio Nomura

Summary Mass spectrometry (MS) is a powerful analytical tool used in an increasing number of
clinical laboratories around the world. Liquid chromatography-tandem mass spectrometry (LC/
MS/MS) has been used for newborn screening, toxicology, therapeutic drug monitoring,
endocrinology, and more recently for measurements of targeted proteins and peptides. Although
immunoassay-based methods have dominated the clinical chemistry field for many years, LC/MS/
MS has offered significant advantages over immunoassays in terms of analytical specificity.
Moreover, LC/MS/MS enables simultaneous measurements of multiple targets within a single run.
Use of LC-MS/MS in clinical chemistry laboratories, however, has remained very limited because
of substantial challenges. These challenges include the high capital cost of equipment,
requirements for a skilled labor force, lack of standardization and automation, and also regulatory
uncertainties and reimbursement issues.

The most successful application of this technology is bacterial identification based on matrix
assisted laser desorption / ionization time of flight mass spectrometry (MALDI — TOF MS).
Indeed, a revolutionary shift in clinical diagnostic microbiology has been made. Identification
results are generated within 10 min in contrast to almost one day when conducted by the traditional
methods. The rate of successful identification at the species levels, however, is still not 100%. One
of the reasons for the problematic identifications may be incomplete databases. Also, for some
pathogens such as Nocardia, extensive pretreatment of the samples is required to obtain appropriate
bacterial proteomic profiles. The MS-based method is useful for direct analysis of bacteria in three
types of specimens; urine, cerebrospinal fluid (CSF), and blood. In addition to identification of
bacteria, other uses of MS in clinical microbiology are being actively investigated particularly for
detection of antibiotic resistance. For this purpose, LC/MS/MS could be more appropriate than
MALDI-TOF MS.

Undoubtedly, MS is going to play major roles in laboratory medicine in very near future. To

meet with rapid progress in applications of MS to laboratory medicine, it is mandatory to have
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MS-oriented staff. The Japanese Society for Biomedical Mass Spectrometry has started to certify

medical mass spectrometrist in 2013. As of Dec. 2017, a total of 265 persons have been certified.
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Fig. 1 Method development workflow for analysis of small molecules by LC/MS/MS (

from ref 9 with modification)
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Fig.2 SRM chromatograms of vitamin D metabolites by
LC/MS/MS
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Table 3 Identification rates of Nocardia isolates before and after A ugmentation by in-house data base (Analysis of 64

isolates) (from Ref 26 with modification)

No. of
isolates Before the NDCUH introduction After the NDCUH introduction
Species level ~ Genus level No match Species level  Genus level No match

N. abscessus 2 2 1 1

N. aobensis 2 1 1 2

N. arthritidis 2 2 1 1

N.a asiatica 3 2 1 3

N. asteroides 2 2 2

N. bejjingensis 2 2 2

N. brasiliensis 2 2 2

N. concava 2 1 1 1 1

N. cyriacigeorgica 4 4 4

N. elegans 4 3 1 4

N. exalbida 2 2 2

N. farcinica 7 7 7

N. niigatensis 2 2 2

N. nova 8 5 3 7 1

N. oftitidiscaviarum 3 2 1 3

N. paucivorans 1 1 1

N. pseudobrasiliensis 2 2 1 1

N. puris 3 3 3

N. transvalensis 2 1 1 1 1

N. veterana 2 1 1 2

N. vinacea 2 2 2

N. wallacei 5 5 5

Total 64 10(15.6%) 16(25.0%) 38(59.4%) 58(90.6%) 6(9.4%) 0(0.0%)
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