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Abstract : Effective of MALDI-TOF MS for Gram Positive Cocci Bacteria Identification

Boonrod P
Lerdsin Hospital, Silom Rd., Khet Bang Rak, Bangkok, 10500
(E-mail: parichat.br@gmail.com)

The identification of the bacteria in the clinical diagnostic laboratory is important for patient management and
antimicrobial therapy. Currently, conventional methods of bacterial identification rely on culture and biochemical methods.
Although, this method is quite sensitive and inexpensive, there are some limitation including many steps of workflow and
time-consuming process. Moreover, the conventional method requires skill and experience, as the accuracy depends on the
specialty of staffs. Therefore, the development of rapid and reliable bacteria identification method is crucial to saving the
lives of patients. Matrix-Assisted Laser Desorption lonization Time-Of-Flight mass spectrometry (MALDI-TOF MS) device has
revolutionized the routine identification of microorganisms in clinical microbiology laboratories by introducing an easy, rapid,
high-throughput, low-cost, and efficient identification technique. The aim of this study prospectively analyzes MALDI-TOF MS
technique compared with conventional method. Two hundred and twenty isolates of Gram-positive cocci bacteria colonies
were isolated from clinical specimens and further analyzed. In this study, accuracy, time consuming and cost of identification
were recorded and found that 90-100% correctly identification at the species level of Gram-positive cocci bacteria strain by
MALDI-TOF MS technique which used only 2-3 minutes per sample. The results reveal that mass spectrometry technique
is the accurate identification of clinical gram-positive cocci bacteria. Moreover, other advantages are reduced cost about 16
times, waste, and labor consuming. MALDI-TOF MS technique has the potential to be optimized and to replace conventional

method with routine bacterial analysis.

Keywords: Gram positive cocci bacteria identification, Mass spectrometry
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Staphyloccus aureus 60 518 Streptococcus pyogenes 10 518
Staphylococus coagulase negative 80 18 Viridans Streptococci 10 518
Staphyloccus hominis 24 518 Streptococcus suis 4 318
Staphyloccus haemolyticus 22 518 Streptococcus salivarius 6 518
Staphyloccus epidermidis 24 51¢ Enterococcus spp. 40 318
Staphyloccus lugdunensis 10 518 Enterococcus faecalis 20 518
beta hemolysis Streptococi 30 518 Enterococcus faecium 15 518
Streptococcus agalactiae 10 518 Enterococcus avium 3 318
Streptococcus dysgalactiae 5 518 Enterococcus gallinarum 2 51¢

Streptococcus anginosus 5 918
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MALDI-TOF MS Conventional method
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Staphylococcus spp. (n=140 isolates)
Staphyloccus aureus (n=60) 1 0 0 2
Staphyloccus hominis (n=24) 0 0 1 0
Staphyloccus haemolyticus (n=22) 0 1 0 0
Staphyloccus epidermidis (n=24) 0 0 0 0
Staphyloccus lugdunensis (n=10) 0 0 0 0
Beta hemolytic Streptococci (n=30 isolates)
Streptococus agalactiae (n=10) 0 2 0 2%
Streptococus dysgalactiae (n=>5) 0 0 0 0
Streptococus anginosus (n=>5) 0 0 0 0
Streptococus pyogenes (n=10) 0 0 0 0
Viridans Streptococci (n=10 isolates)
Streptococcus suis (n=4) 0 0 4 0
Streptococus salivarius (n=6) 0 1 6 0
Enterococci spp. (n=40 isolates)
Enterococcus faecalis (n=20) 0 0 0 0
Enterococcus faecium (n=15) 0 0 0 0
Enterococcus avium (n=3) 0 0 0 0
Enterococcus gallinarum (n=2) 0 0 2 0
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Staphylococcus spp. (n=140) 139 (98.6) 137 (97.8)
Beta hemolysis Streptococcus spp. (n=30) 28 (93.3) 28(93.3)
Viridans Streptococcus spp. (n=10) 9 (90) 0*
Enterococcus spp. (n=20) 20 (100) 38 (95)

* YLENR)

Tlanunsaseaunaluseauatdd lawinnuandaslunsiwszdnasyauita = 100 %
U

AnugndestunsTenuNanIsTsunvdadewuaiisenguunsuuingusunaudadusesas wWisuiieu 2 35 (51 2) 3B
MALDI-TOF MS MﬂiuﬁWﬁﬂ’leLUﬂ’ﬁﬁnLLUﬂ‘UUWL“Uaﬁﬂmiaﬂau 90.0-100.0 Han9@dfcae Fisher’s Exact Test wunAuaansaly
ﬂ”li’JLﬂi’]u‘Vi‘U‘lmL‘UE]LL'UV'TMLi&lLLﬂiiJU’JﬂiUiNﬂaWUE)WN 2 Wldumnaaiu (p = 0.386)

M1SWA 3 1IUSOUIRDUS :10a1 ANTEINY a:ANu:IFKUNRRG

auldlunsnadeuFIuNBTAIGo

Method FTYLIATONE/IY A1ldde/518 (Um) AUABINTT vinwelu
n1suURY
Conventional
Gram stain 5-10 Y1 10 Uunan
Biochem 24-48 Fala 120 UUNa19-g
MALDI-TOF 3 Wi 8 Uunans
e Wusianfldsuadeseawazaiiigednm

Alddglunmnniinngiuensiiadeuuaiite (m15199 3) wuiivaaeulaginias MALDI-TOF ds1Angnninmsvaaausie
Waaduunda 16 wih usvsdsafaaadusaveaheildlunmsasanit Silusumdieieaaravizesnmdsdisagan
willaanInTiAsananiinuuanAiuulswnsunmsugesnvasezinadslulauiundnados

MALDI-TOF M fiuszavralumssuunsindouuniize
WATNVINFUTNANES mmsaiﬁ%ﬁaL%@iﬁadwgﬂﬁaqmm%a
Tdnantios aenadasfuruidedug Tuwmwi%wﬂé wawiile
‘vmaauL‘LJiEJUmsmﬂmﬁmimLLuﬂszjumszjamaﬂgmmmqmmm
vﬁamsmmJLﬂiaqamiumwiwaﬂmimiwmaauauq FN991891U
HainAdsdnludi@ MALDI-TOF MS flusgansamiidnia
Mneufnwidanuamsalunssuunsiadeuvadidoing
wnIUUINgUTINaudAugnsessesas 90.0-100.0 lagianie
gy Staphylococcus spp. wa¥ Enterococcus spp. Wandda
Usravsawlunissuunvinderifien Snnugniegeieionay

97.0-98.0 lungu Staphylococcus sp. Uar3agag 100.0 lungy
Enterococcus spp. d’aui‘uﬂfju Beta hemolysis Streptococci
W 2 FRTUsEAMS i TusenadesTuITedug Wy van?
fSsuiisunissuuneiinidedss MALDI-TOF MS #u3s
biochemistry test ey wuindenguunsuuandanlvg
MsMAABUSEIATes MALDI-TOF MS fangndesunnndi sniu
L‘?TaﬂejmLLﬂimmﬂﬁﬁmiSmﬁ’aLLU‘ULfJumsJ AURANAINLUNTT
3‘13%]5&%@%@ beta hemolysis Streptococci inan S. agalactiae
way S. dysealactioe frmulndesiureddusiu fududosin
atrvimesituuaaunlasunifiliausauenesnaniuld iwu

Un 42 aUun 6 Us=9isiouwnAdn1au-suoIAL 2560 | 127



L‘Ua deans Stre,otoca mﬂm ﬂ‘U S. pneumoniae fidosende
nsnegeUBLY Wufuiiewsnide’ * agrelsfinmumnugneio
unsinssieansadildmaiueulumastiogs
neullsRlagananensa formic acid ¥3e ethanol formic
fimediunrugniedussdu species Wnntuninisldiegng
Pnlelailaensa™ aansathandusamsumsiaudiseny
gnAadluNIIIIBNUNE Faluewamenafiasaniindunenlunis
wlsuegwhensatadensa formic acid iewiudszavsnin
Tumsmesua wenani MALDITOF MS fangunulunsiinses
iiaide donndesiumsanyves Gaillot® istenunnsaeis
Asesiviaideiiu MALDITOF MS tasanfunuuasUiinmes

1514 MALDI-TOF MS Swsievusnadiaionuaise
wnsuuIngus1enau linagnees wiug sanda Liundes 51A19N
‘Lmamuaaﬂ'mﬁmmm sammmmmmmﬁmwvlumﬁﬂgummu
yoadmihilusesuuunans wﬂﬁlm{]mmﬁawmmm Aaung
14 MALDI-TOF MS ezmLUuLwﬂT,uIaaausiwuwuamwﬂwawgum

1. Sousa AM, Pereira MO. A prospect of current microbial
diagnosis methods. Microbial pathogens and strategies
for combating them: science, technology and education.
2013; 3: 1429-38.

2. Wde adeiugd. waluanadnanasuuia. Msansinglntdve
NS 2556; 8: 66-80.

3. Singhal N, Kumar M, Kanaujia PK, Virdi JS. MALDI-TOF
mass spectrometry: an emerging technology for microbial
identification and diagnosis. Front Microbiol 2015; 6: 791.

4. Dingle T C, Butler-Wu S M. MALDI-TOF mass spectrometry
for micro organism identification. Clin Lab Med 2013; 3:
589-609.

5. fiineduAtTund. Update identification of Medically important
Aerobic Gram positive bacteria. Identification of Gram
positive bacteria; 27-29 NINYIAN 2558; AMLUNNEAERS
15INEUIATINTUR.

6. Seng P, Abat C, Rolain JM, Colson P, Lagier JC, Gouriet F,
et al. Identification of rare pathogenic bacteria in a clinical
microbiology laboratory: impact of MALDI-TOF mass
spectrometry. J Clin Microbiol. 2013; 1: 2182-94.

7. BizziniA,Durussel C, Bille J, Greub G, Prod’hom G. Performance
of matrix-assisted laser desorption ionization-time of flight
mass spectrometry for identification of bacterial strains
routinely isolated in a clinical microbiology laboratory.
J Clin Microbiol 2010; 48: 1549-54.

8. Cherkaoui A, Emonet S, Fernandez J, Schorderet D,
Schrenzel J. Evaluation of matrix-assisted laser desorption/
jonization time-of-flight mass spectrometry for the rapid
identification of beta-hemolytic streptococci. J Clin Microbiol
2011; 49:3004-5.

9. Davies AP, Reid M, Hadfield SJ, Johnston S, Mikhail J, Harris
LG, et al. Identification of clinical isolates of O-hemolytic
streptococci by 16S rRNA gene sequencing, matrix-assisted

128

nMsnenuRanszRilndelfEiy wninsuriaveaderelse
annsaldenldnsaiuriinge vildnssnuiiussavznin ansas
Msane wenantifauanUsinamesiade ilwandldsne
Tunsvhanevezldsndae egrslsinululsandlvenioiily
Tunudszilimninidesnnsauns mstigednwuazudly
LamLﬂ%'aqﬁﬁigmﬁmLﬂusdﬂaLQWWzﬁ]waU§1§wL1/inﬁu’u Hudadine
fiddalunsfinnsauminnldvaunuisia

vavauRM Anlnyag Saudensiug Wnihnguanumaiia
nswnnd Tssmenunaidadu Alsmusnm unfnuastsamaudly
Tudhuiiunnsessineg asousana afagend dmiudeyainies
Microflex (Bruker) AMU3nw uazdiensIadeun1siley Abstract
AaeAfand wiAsTauna wandmdifnugadiinenddn
Tsmeunaidedu yiviuitsaiuayuaunsfnmasnsadiiuns
Ihauudiasa

laser desorption ionization—time of flight mass spectrometry
using MALDI Biotyper, and conventional phenotypic methods:
a comparison. J Clin Microbiol 2012; 50(12): 4087-90.

10. Bessede E, Angla-Gre M, Delagarde Y, Sep Hieng S, Ménard
A, Mégraud F. Matrix-assisted laser-desorption/ionization
biotyper: experience in the routine of a University hospital.
Clin Microbiol Infect 2011; 17: 533-8.

11. Sogawa K, Watanabe M, Sato K, Segawa S, Ishii C, Miyabe
A, Murata S, Saito T, Nomura F. Use of the MALDI BioTyper
system with MALDI-TOF mass spectrometry for rapid
identification of microorganisms. Anal Bioanal Chem 2011;
400: 1905-11.

12. van Veen SQ, Claas EC, Kuijper EJ. High-throughput
identification of bacteria and yeast by matrix-assisted laser
desorption ionization-time of flight mass spectrometry in
conventional medical microbiology laboratories. J Clin
Microbiol 2010; 48: 900-7.

13. Murray PR. What is new in clinical microbiology-microbial
identification by MALDI-TOF mass spectrometry: a paper
from the 2011 William Beaumont Hospital Symposium on
molecular pathology. J Mol Diagn 2012; 14: 419-23.

14. Schulthess B, Brodner K, Bloemberg GV, Zbinden R, Bottger
EC, Hombach M. Identification of Gram-positive cocci by use
of matrix-assisted laser desorption ionization—time of flight
mass spectrometry: comparison of different preparation
methods and implementation of a practical algorithm for
routine diagnostics. J Clin Microbiol 2013; 51: 1834-40.

15. Gaillot O, Blondiaux N, Loiez C, Wallet F, Lemaitre N,
Herwegh S, Courcol RJ. Cost-effectiveness of switch to
matrix-assisted laser desorption ionization-time of flight
mass spectrometry for routine bacterial identification. J
Clin Microbiol 2011; 49: 4412.





