
Quality control in MALDI-TOF  

Quality control: is it needed?  
21st European Congress of Clinical Microbiology and Infectious Diseases (ECCMID) 

27th International Congress of Chemotherapy (ICC) 

07.05.2011 - 10.05.2011 

The matrix-assisted laser desorption-ionization time-of-flight (MALDI-TOF) mass spectrometry is increasingly used in 

clinical diagnostic laboratory for microbial identification, since this new technology allows easy and cheap bacterial 

identification. Accuracy of the identification at species level is generally good and MALDI-TOF may even be used for 

typing given species.  

MALDI-TOF results may however be impaired by problems arising during extraction, for instances (i) when testing 

encapsulated bacteria (Streptococcus pneumoniae, Klebsiella pneumoniae), (ii) when testing bacteria such as 

Streptomyces, that exhibit a particular cell wall that reduces the yield of protein extraction, (iii) when the extraction 

protocol is not properly conducted, or (iv) when the reagents used for extraction are outdated or impaired by 

inadequate storage. If problems i&ii, due to intrinsic bacterial properties, may only be circumvented by the 

development of specific extraction protocols, the two latter problems (iii & iv) might be prevented by an adequate 

quality program.  

MALDI-TOF results may also be impaired by inadequate deposit of the sample on the microplate, by poor cleaning of 

the microplate between runs, by poor maintenance of the MALDI-TOF and by other technical factors. Moreover, 

despite adequate maintenance and correct procedures, some clade will repeatedly be misidentified due to poor 

content of some databases. 

Thus, it appears critical to implement a quality control program. A quality control program is especially 

warranted when using MALDI-TOF for direct bacterial identification from positive blood culture bottles given 

the high impact of results on patients care.  

The performance of the extraction step and of the MALDI-TOF mass spectrometer may be checked by routinely 

testing a few selected bacterial strains, which spectra are available in the database. This control should ideally be 

done in parallel with and without a specific extraction step. MALDI-TOF microplates need also to be checked before 

use for the absence of residual proteins trace. Moreover, frequency of maintenance of the MALDI-TOF should be 

increased if the apparatus is heavily used or located in a crowded/dusty area.  

In conclusion, quality controls might help to improve the quality of proteins extraction, MALDI-TOF analysis and 

completeness of databases. This will further improve the accuracy and usefulness of MALDI-TOF.  
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