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Performance of two matrix-assisted laser desorption/ionization time of flight
mass spectrometry (MALDI-TOF MS) models for identification of bacteria

1solated from blood culture
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We compared the results of two bacterial identification methods: 1)a
traditional method based on phenotypic identification of the causative
organism using gram-staining, culture and biochemical markers and
2)matrix-assisted laser  desorption/ionization  time-of-flight mass
spectrometry (MALDI-TOF MS).

A total of 111 isolates, including 107 strains of common bacteria species
and 4 strains of 3 yeast species, were tested by the traditional method and
MALDI-TOF MS method (VITEK MS and Micro flex LT). Data obtained
using MALDI-TOF MS were classified as Level 1 and Level 2 according to
the confidence level of identification results from the VITEK MS ver. 1.0
database (VITEK MS) and MALDI Biotyper ver. 2.0 database (Microflex LT).

The proportions of measured samples identified as Level 1 were 98.2% with
the VITEK MS database and 87.4% with the MALDI Biotyper database. The
concordance rates of the traditional method were 93.7% with the VITEK MS
database and 82.0% with the MALDI Biotyper database. Identification
results of five strains were mismatched between the traditional method and
MALDI-TOF MS. Their ribosomal RNA sequences were identical to the
results obtained from MALDI-TOF MS.

We concluded that the performance of VITEK MS is superior to that of the

traditional method and Microflex LT.
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* Table 1

* Table 2

* Table 3

* Table 4

* Table 5

- Table 6

* Table 7

* Table 8

Number of bacteria isolated

Classification of identification results by each MALDI-TOF MS

No ID : No identification

NA : Not available

Exception of match conditions

Strains of required remeasurement for identification

No ID : No identification

Concordance rate of two MALDI-TOF MS models at Level 1 and Level 2

Comparison of identification results obtained by the traditional method

and MALDI-TOF MS

Comparison of identification results obtained by the traditional method

and MALDI-TOF MS for strains with mismatched results between the

two MALDI-TOF MS models

% Identification result by direct method

¢ Identification result by VM-pretreatment method

%% Identification result by MB-extraction method

Identification results of 16S rRNA for strains with mismatched results

between the traditional method and MALDI-TOF MS
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Table 1 Number of bacteria isolated

. . Number of
Bacterial species .
strains
Staphylococcus aureus 20
Staphylococcus epidermidis 29
Staphylococcus hominis 4
Staphylococci Staphylococcus capitis 1
Staphylococcus saccharolyticus 1
Staphylococcus simulans 1
Staphylococcus haemolyticus 1
Streptococcus pneumoniae 2
) Streptococcus anginosus 1
Streptococci
Streptococcus constellatus 1
Streptococcus mutans 1
Enterococcus faecalis 3
Enterococci Enterococcus faecium 2
Enterococcus avium 1
Escherichia coli 13
Klebsiella pneumoniae 7
) Klebsiella oxytoca 1
Enterobacteriaceae
Enterobacter cloacae 2
Enterobacter aerogenes 1
Proteus mirabilis 2
Pseudomonas aeruginosa 5
Non ferme I‘.lted- Pseudomonas putida 1
gram negative rods
Acinetobacter baumannii 7
Candida albicans 1
Candida glabrata 1
Yeasts _ o
Candida parapsilosis 1
Candida gulliermondii 1

(identification results by phenotypic identification)



Table 2 Classification of identification results by each MALDI-TOF MS

Classification

VITEK MS

MAIL DI Riotvber
ALDI Blotypet!

Confidence Level  %Probability | Confidence Level Score
Species > 2.300
60 to 99.9
Good
Level 1 &
1 choice
Genus or 2.000~2.299
Species
Low > 60
Level 2 discrimination & Genus 1.700~1.999
2 to 4 choice




Table 3 Exception of match conditions

Displayed label for subspecies,

: : Claimed subspecies or species
species or species group

Acinetobacter baumannii
Acinetobacter baumannii complex Acinetobacter calcoaceticus

Acinetobacter genomospecies 3

Acinetobacter genomospecies TU13

Enterobacter cloacae Enterobacter cloacae
Enterobacter asburiae Enterobacter asburiae

Enterobacter cloacae ssp.dissolvens

(Excerpt from VITEK MS Workflow User Manual)



Table 4 Strains of required remeasurement for identification

Sample Traditional VITEK MS MALDI Biotyper
number method direct method VM-pretreatment direct method MB-extraction
method method
.. A. baumannii complex A. baumannii
4099 A. baumannii (99.9%) No ID (2.300)
4162 S. pneumoniae fégge;:)mon/ae No ID (Séglzg;mon/ae
4191 ¢ parapsilosis C. parapsilosis No ID C. parapsilosis
- parap (99.9%) (2.195)
. E. avium E. malodoratus
4199 E. avium No ID (99.9%) (2.055)
.. A. baumannii complex A. baumannii
4225 A. baumannii No ID (99.9%) (2.224)
.. A. baumannii complex
4236 A. baumannii No ID No ID

(99.9%)
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Level 1

Level 2

Concordance rate

85.6% (95/111)

97.3% (108/111)

Concordance rate of each bacteria

Level 1

Level 2

Staphylococci

Streptococci

Enterococci

Enterobacteriaceae

Non fermented-gram negative rods
Pseudomonas sp.

Acinetobacter sp.

Yeasts

89.5% (51/57)
80% (4/5)
83.3% (5/6)
84.6% (22/26)

83.3% (5/6)
71.4% (5/7)
25% (1/4)

100% (57/57)
100% (5/5)
83.3% (5/6)
100% (26/26)

83.3% (5/6)
85.7% (6/7)
100% (4/4)




Table 6 Comparison of identification results obtained by the traditional method and MALDI-TOF MS

VITEK MS MALDI Biotyper
Level 1 93.7% 82.0%
(104/111) (91/111)
Concordance rate
Level 2 95.5% 92.8%
(106/111) (103/111)




Table 7 Comparison of identification results obtained by the traditional method and MALDI-TOF MS for
strains with mismatched results between the two MALDI-TOF MS models

Sample . .
P VITEK MS MALDI Biotyper Traditional method
number
4114 P putida’(96.9%) P. plecoglossicida’(2.142) P. putida
4199  E. avium™%(99.9%) E. malodoratus™®(2.055) E. avium
A. baumannii SO .
4236 No ID**%(1.603) A. baumannii

complex*(99.9%)




Table 8 Identification results of 16S rRNA for strains with mismatched results between
the traditional method and MALDI-TOF MS

Sample VITEK MS &

“umber MALDI Biotyper Traditional method 16S rRNA
4105 S. capitis S. epidermidis S. capitis
4184 S. anginosas S. constellatus S. anginosas
4143 S. constellatus S. anginosas S. constellatus
4242 S. epidermidis S. saccharolyticus S. epidermidis

4196 S. hominis S. epidermidis S. hominis




	cover
	MALDI-TOF MS2機種による血液培養分離菌の同定成績について　final
	表1　修正版
	表2～表8　修正版

