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Background: Sequence type 131 (ST131) O25b se-
rogroup Escherichia coli, producing CTX-M type ex-
tended-spectrum S -lactamase (ESBL), is a major
clone involved in worldwide pandemic spread in both
community- and healthcare-associated infections.
Recently, matrix-assisted laser desorption ionization
time-of-flight mass spectrometry (MALDI-TOF MS)
has become a routine tool for the identification of
bacteria in many laboratories. This study aimed to
assess the performance of MALDI-TOF MS for the
screening of ESBL-producing E. coli ST131 in a rap-
id, inexpensive, and simple way.

Methods: A total 26 clinical E. coli, isolated from bl-
ood between 2013 and 2014, were used. The char-
acteristics are ST131-025b ESBL producers (n=6),
ST131-016 ESBL producers (n=4), non-ST131 ESBL
producers (n=11), and non-ST131 non-ESBL produc-
ers (n=5). Specific biomarker peaks to distinguish the
ST131 clonal group from others were investigated by
MicrolDSys (ASTA, South Korea) and ASTA Tinker-
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bell 2.0 software.

Results: A peak at 9,713 m/z peak is useful to
screen for ST131 E. coli, regardless of serogroup
025 or 016, showing a sensitivity of 100%, specific-
ity of 56.2%, positive predictive value of 58.8%, and
negative predictive value of 100% when using a rela-
tive intensity cutoff of 15%.

Conclusion: We can screen for ST131 E. coli using
MicrolDSys (ASTA), MALDI-TOF MS in a rapid, inex-
pensive, and simple way. However, other confirmatory
tests are needed to confirm ST131 E. coli due to the
low specificity of this method. (Ann Clin Microbiol
2016;19:65-69)
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MATERIALS AND METHODS
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RESULTS
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sequence type)7} PST2 (155), PST3 (15°), PSTS (25, PST13
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PST478 (15), PST59%4 (15)& thekslgich.
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Table 1. Characteristics of the 26 Escherichia coli isolates, included in this study

MLST
Group N ESBL (n)
PST (n) ST (n)

Non-ST131-ESBL 11 CTX-M-1 (1), CTX-M-14 (3), PST2 (1), PST3 (1), PST8 (2), PST13

CTX-M-15 (6), CTX-M-27 (1) (1), PST39 (1), PST44 (1), PST53 (1),

PST253 (1), PST478 (1), PST594 (1)

Non-ST131-NonESBL 5 None
ST131-O16-ESBL 4 CTX-M-14 (2), CTX-M-15 (1), PST506 (4) ST131 (4)

CTX-M-27 (1)
ST131-025-ESBL 6 CTX-M-14 (2), CTX-M-15 (4) PST43 (6) ST131 (6)
Total 26

Abbreviations: n, number; ESBL, extended-spectrum /3 -lactamase; MLST, multilocus sequence typing; PST, Pasteur method; ST, Achtman

method.

Table 2. The peaks for the detection of ST131 Escherichia coli and their performances

Cutoff

Positive rate (%)

m/z . . Marker for:
(Relative intensity) Non-ST131 STI31-016 STI31-025
3,580 9 313 100.0 16.7 ST131-016
3,935 6 43.8 100.0 333 ST131-016
5,382 60 313 100.0 16.7 ST131-016
6,256 36 313 100.0 16.7 ST131-016
6,316 25 37.5 100.0 16.7 ST131-016
6,506 6 37.5 100.0 333 ST131-016
7,159 6 43.8 100.0 16.7 ST131-016
8,350 5 375 50.0 100.0 ST131-025
8,993 7 43.8 100.0 333 ST131-016
9,536 17 37.5 100.0 50.0 ST131-016
9,713 15 43.8 100.0 100.0 ST131-016 & 025
Cutoff 0.15=relative intensity 15%.
A1E+5 4 r
8.1E+S s Last
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2 3793.275 - 60
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= 5381.436 9173.020 L 40
6256, 3225 493 Fig. 1. Visual inspection of 9,713 m/z
1.0E+5 J” l "20  for STI31 E coli with relative in-
: ‘ '] 11448.055 . o .
T U J U\ . ‘)JJ,. W tensity 15% (cutoff). Test performance:
J J J J J sensitivity 100%, specificity 56.2%,
4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000 " - o
positive-predictive value 58.8%, and
G m/z negative-predictive vale 100%.
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HHZ&: Sequence type 131 (ST131) 025b serogroup Escherichia coli= % CTX-M3 7]32AA) wie}2te}bel] o] = (extended-
spectrum /3 -lactamase, ESBL)E Al s+ BS54 =2 thAIWWA pandemic cloneo|th. & w2 7 A4l ol] matrix-assisted
laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS)o| 22| EgE|3 Q=1 o] & o]g-3lo] B4
A1 AT lA L wh2A] STI31 E. colis AHsl= AAHS 7dslarat 3t

HHH: A 5= 2013-20144 Al B2k~ Folulok Ba] E coli 265F ST131-025b ESBL A4 E. coli (65), ST131-
016 ESBL 234 E. coli (45F), non-ST131 ESBL A E. coli (115), Bl ESBL-S AAslA] 9k ST1319] ol E coli (55)
olt}, B E T3+ ethanol-formic acid extraction®] 2. & >8] F MicrolDSys (ASTA, South Korea)Z Z73slo] ST131¢]]
SAAQ Bol peaks EA43Sct

A1} 9,713 m/z2] peak”} serogroup 0253} 01601l 43k §lo| ST131 E. colis AHsl=t]
£ 56.2%, FAAZE 588% W SAZE 100%E Erk

ZE: MicroIDSys (ASTA)E ©]-8-3F MALDI-TOF MSH-& 4l<53ta A3l A] ST131 E. colie AME T+ de W2 W
el 7FsA ol YA, Folmrt Fix] gkol 2 F #lE $l@A= PCRY 5] v AL 72 FeslAlet [Ann
Clin Microbiol 2016;19:65-69]
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