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Abstract

Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (TOF MS) is now widely used to
detect pathogens in clinical settings in the world. However, there are some critical points, including polymicrobial
samples handling and the kinds of lysis buffer in the protocol of direct identification of specific pathogens from blood
culture samples.

The infecting bacteria were not correctly identified in many polymicrobial samples although all monomicrobial
samples were detected by TOF MS, however, if the culture ratio were changed, two pathogens were correctly
detected.

Furthermore, in the effects of adding lysis buffer in the TOF MS method to directly detect bacteria from three
blood culture systems, three types of blood culture broths showed similar detection efficiencies without lysis buffer
use and most of gram negative rods were efficiently detected in all broths when lysis buffer was used. However,
Streptococcus pneumoniae was not detected in BD broth when lysis buffer was added. Furthermore, Haemophilus
influenzae and Bacteroides fragilis were not detected in all three systems when lysis buffer was used.

These results suggested that TOF-MS is a strong tool for the rapid and correct detection of pathogens from blood
culture samples, although results need to be carefully checked when handling known or suspected polymicrobial
samples, and optimization of blood culture system and lysis buffer dependent on the pathogens is necessary
according to each pathogen for direct identification by TOF MS methods.
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Introduction
Sepsis often presents as multiple-organ dysfunction and bacteremia

is typically diagnosed by microbiological tests, including blood
cultures (BCs). However, the pathogens in the blood are detected in
only 4% – 12% of all BCs and identification of the pathogens by BC
usually take 2 – 3 days [1,2]. Therefore, matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry (TOF MS) has
been recently applied because it allows the identification of most
pathogenic bacteria and fungus grown in BC bottle directly within a
few minutes and has been proven efficiency and reproducibility [3-5].

However, there have been several problems, including decreasing
the pathogen detection in the polymicrobial samples and the effects of
adding lysis buffer in the process of direct pathogen detection and
found some bacteria could not be detected in certain BC systems.

Handling of Polymicrobial Samples
It was reported that TOF MS analysis did not produce scores high

enough for species identification in two bacteremia cases that
presented with diverticular diseases; instead, the infecting bacteria
were identified by the sequencing method [6] as we have previously
reported [7-9].

We demonstrated the identification of bacteria from BCs using
MALDI-TOF BioTyper, which allowed 95.5% correct, single-step
identifications among a total of 20 microorganisms from 66 clinical
blood samples, including 3 polymicrobial samples, starting from small
volumes of BC. Monomicrobial samples were correctly identified at the
species level in 100% of cases. All bacteria were identified within the
first 2-3 h following BC positivity.

Therefore, for polymicrobial samples, the observed profile may
represent the mixed profiles of two distinct bacteria, with both
showing significant scores. Such a situation will require closer
examination in the TOF-MS context. In these cases, the corresponding
BCs will need to be carefully checked at the next isolation plate
(typically grown for testing antimicrobial susceptibility), to distinguish
the presence of additional bacterial isolates for subsequent
identification, if necessary. This follow-up evaluation may help to
validate the initial status of the blood samples, if not precluded earlier
by Gram staining.

Christner et al. reported that BioTyper scores exceeding 1.5 were
essential for the identification of 8% of the isolates, but that work did
not consider the possibility of polymicrobial samples. Mossaoui et al.
tested a new protocol for bacterial identification from BC broths, but
only 10 of a total of 50 isolates from 21 polymicrobial samples were
identified





Streptococcus
pneumoniae

None None 2.295 ± 0.534 None 2.212 ± 0.266 2.006 ± 0.217

Haemophilus
influenzae

None 1.621 ± 0.188 None 1.590 ± 0.171 None 1.977 ± 0.111

Bacteroides fragilis None 1.789 ± 0.175 None 1.921 ± 0.178 None 2.280 ± 0.197

The number indicated the mean ± SD score of each case

Table 2: Detection efficiency of bacteria from blood culture broth by TOF-MS with or without lysis buffer.

For E coli, addition of lysis buffer led to clearer detection of E. coli
(i.e., increased MALDI-TOF MS scores) compared with analysis
without the RBC lysis step. 
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