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BACKGROUND = =7 #ti#sgn
* Viridans Group Streptococci (VGS)

— A heterogeneous group of gram positive cocci

— Human normal florall
Oral cavity, respiratory and gastrointestinal tracts

— Cause sever diseases [2:3!

e  Most common in immunocompromised hosts

=3

e Septicaemia, endocarditis

2. Dashwood A. BMJ Case Rep. 2017. pii: bcr2017219216. Vegetatith *.--."‘f-",
3. Mulita A. BMJ Case Rep. 2014. pii: bcr2014203695.

1. Spellberg B. Manual of clinical microbiology. 2011. ;- =
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e |dentification (;EVGS

— Subdivided into six major groups
« S.anginosus, S. bovis, S. mitis, S. mutans, S. salivarius, S. sanguinist®2!

— Accurate identification of species within the VGS group
 Assessing the clinical significance of the organism
Facilitating appropriate antimicrobial therapy

© @lhalll]@nﬁﬁn —— Constant Taxonomic Changes

1. Facklam R. Clin Microbiol Rev. 2012; 15(4), 613-630.
2. Doern C.D.J Clin Microbiol 48. 2010; (11), 3829-3835. 3



Y7 o) It F i de F X
BACKGROUND =p) WE BRI

e Current Ildentification Methods

— Phenotypic methods
APIStrep, Vitek 2: 30-80% accuracy!!!

— Matrix-Assisted Laser Desorption lonization-Time of Flight (MALDI-TOF)

*  Having problems in distinguishing species within the S. mitis group

— Single gene sequencing
e 16S rRNA gene, rpoA, rpoB, rnpB, rodA, sodA and gdhi23!
— Gold Standard

Multilocus Sequence Analysis (MLSA): expensive and laborious

— New targeted single gene
*  DNA Gyrase subunit B (gyrB) gene!?l

1. lkryannikova LN. J Clin Microbiol. 1998; 36(1), 41-47. 2. Poyart C. J Neurosurg Pediatrics. 2014; 14:212-8
3. Park HK. FEMS Microbiol Lett. 2010; 305(1), 58-64. 4. Galloway-Pena J. J Clin Microbiol. 2014; 52(8), 2905-2912. 4
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* To investigate the performance of two MALDI-TOF MS systems in
the identification of species within the VGS group

— Bruker Biotyper (Daltonics, German)
— Vitek MS (bioMérieux, France)
— Gold standard: sequencing of the 16S rRNA and gyrB genes
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e Bacterial Strains and Cultures

— Clinically significant VGS isolates from Peking Union Medical College Hospital
(PUMCH) (2013-2014)

No. No. of isolates from different sample sources

Reference . of BLF CSS CS CSF DF IS LNB MU OBF OS PE PDF PS PF Se Sp T TA VS
107 3 8 2 1 1 4 1 0 0 0 0 1 0 0 1 3 1 711 9 o0
11 1 3 0 0 0 0 0 o 0 0 0 1 0 0 0 3 1 0 1 1 o0 ¢ BIOOd: 29
2 0 o0 0 1 0 0 1 0 0 0 0 0 o0 0 0 0 0 0 0 0 O c
9 0 o 0 0 0 0 0 o 0 0 0 0 o 0 0O 0 0 8 0 1 o0 ¢ TraCheal aSplratES:
85 2 5 2 0 1 4 0 o 0 0 0 0 o 0 1 0 0 63 0 7 0
52 5 7 4 0 0 0 4 2 1 9 1 2 2 0 1 0 0 10 0 2 2 1 1
29 4 5 1 0 0 0 1 1 0 9 0 2 1 0 0 0 0 4 0 0 1 . .
[Sconstellatus |RE 12 |z o [e Jo |2 o [+ [o [+ e o [o |« o | |6 |0 [= [@ ® MIdStream urine:
4 0 o0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 0O 0 O
12 0 11 0 0 0 0 0 o 0 0 0 0 o 0 0 0 0 0 1 0 O 9
8 0o 7 0 0 0 0 0 o0 0 0 0 0 o0 0 0O 0 0 O 1 o0 o© .
4 0o 4 0 0o 0o 0 o0 0 0 0 0 0 o 0 0 0 0 O 0 o ¢ Other Ster|IE/n0n'
2 0 o© 0 0 0 0 0 o0 0 0 0 0 o 1 0O 0 0 0 1 o0 O . c
2 0 o 0 0 0 0 0 o0 0 0 0 0 o0 1 0 0 0 0 1 0 O Sterlle Sltes- 51
8 0 3 0 0 0 0 1 0 0 0 0 0 o 3 0 0 0 0 0 0 1 o TOta | . 181
2 0 o© 0 0 0 0 0 o0 0 0 0 0 o 2 0 0 0 0 0 0 O .
S.gallolyticus 6 0o 3 0 0 0 0 1 0 0 0 0 0 o0 1 0 0 0 0 0 0 1
181 8 29 6 1 1 4 6 2 1 9 1 3 2 4 23 BN BN EAER EN EN) 6
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e |nitial Identification

— Conventional methods (positive Gram stain, coccus morphology in chains,
alpha-hemolysis and a negative catalase test)

— Vitek 2 compact system

— Optochin and bile solubility tests: differentiate pneumococci from non-
PNeumMococci
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* Gene Sequencing-based Identification
16S rRNA gene: universal primers 27F and 1492R[]

— GyrB gene: gyrB7F and gyrB5R2]

— Send to Ruibiotech (Beijing, China) for sequencing

e Cut-off Value

— BLASTNn: www.ncbi.nlm.nih.gov/blast

— GyrB gene
* Nucleotide: 96% sequence similarity!3!
* Amino acid: signature amino acid

1. Seng P. Clin Infect Dis. 2009; 49(4), 543-551.
2. Maeda Y. J Antimicrob Chemother. 2011; 66(3), 476-486
3. Galloway-Pena J. J Clin Microbiol. 2014; 52(8), 2905-2912.
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N

U.S. National Library of Medicine NCBI National Center for Biotechnotogy Information

BLAST 6 » blastn suite

Standard Nucleotide BLAST
| blastn  blastp | blastx  thiastn  thisstx |

BLASTN programs search nucleotide databases uelng A nuct
Enter Query Sequence

Enter accession number(s), al(s), or FASTA sequence(s) Claar Query subrange
From
To
O Spioud s REXH FRIFEMH "

16S rRNA gene: 99% sequence similarity

e ————
e ——

GyrB amino acid at position:

Sreptococcus

species MDA (nf*  NBCI(n)" 371 376 378 379 423 424 425 426 427 489 494 499 503
5. mitis 6! 9 M I K R N F A E T A S Q L
S. oralts 16 6 M | K R N I A E | A T Q L
S. parasangumis 11 6 L | K K N i Q E T A T Q 1
S. infanns 4 2 l | K R N b A E I A S Q |
S. sanguinis 4 15 L/I/F v R K D F Q E T A S Q 1
S, saltvarius 2 5 l | K K N A E M N A S H |
S, vestibulans 2 2 L I K K N A E M N S S H l
S. australts | 1 | | K K N I A E I A S Q |
S. angmosus 1 i3 L Vv K K D I H E I A S Q 1
S. constellatus 0 | l v K K D I H E T A N Q |
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* Phylogenetic Analyses
— 16S rRNA gene: nucleotides 86 to 1336
— GyrB gene: nucleotides 1113 to 1512 (corresponding to amino acids 371 to 503)

* MALDI-TOF Analysis
— Bruker Biotyper: confidence score >1.7

— Vitek MS : confidence value of 99.9%
* In Vitro Diagnosis (IVD)
* Research Use Only (RUO) modes

— Sample preparation: direct transfer method
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* Gene Sequencing-based Identification
Figure 1. Phylogenetic analyses using 16S rRNA and gyrB fragment sequences.

e S.anginosus S. intermedius . . S. mitis
JTHOS S. pseudopneumoniae _~ B6
187493 - A .
S. oralis

S. constellatus ATCC 35037

TATCC 27823 /

/

S. gordonii S. pneumoniae ” -
o, Ssanguinis
ATCC |0§58 'S ® S. anginosus R6 —— SK%()
S & S intermedius
® S. constellatus
m S gordonii &— S gordonii
® S sanguinis ’A,]:.CC 10558
S. gallolyticus
{ @ 8. lutetiensis
S. sanguinis & S. salivarius
SK36 A S oralis
o 8. pseudopneumoniac S. intermedius
S. mitis o JTHOS - N S. gallolyticus
S. pseudopneumoniae ¥ S paeumoniae 2 ‘_,\“‘/\TCC 43143
1S7493 .
N ¥ 8. lutetiensis
S. mitis » X R\ 033
B6 S. oralis S. constellatus o __ ;. . .
\ S. gu”o’y“’cus o S. salivarius strain
\ ATCC 35037 » i« ATCC 27823 ey
ATCC 43143 S‘ < . 2 ATCC 7073
s S. salivarius strain -~ 8. lutetiensis et s aggzlsn!;)su.
ATCC 7073 033 :
(A) gyrB gene (B) 16S rRNA gene

10
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* Gene Sequencing-based Identification
Figure 1. Phylogenetic analyses using 16S rRNA and gyrB fragment sequences.
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* MALDI-TOF Analysis
Table 1. Performance of the Bruker Biotyper system for the identification of 181 VGS.
No. (%) of isolates with Bruker Biotyper MS results of:
Reference Identification No. (%) of isolates Correct identification Correct identification Misidentification
to species level to groups level (single/multiple No identification
(single result) (multiple results) results)
Mitis group 107 86 (80.4%) 0(0) 21 (19.6%) 0(0)
S. mitis 11 0(0) 0 (0) 11 (100%) 0(0)
s. oralis 2 0(0) 0(0) 2 (100%) 0(0)
S. pseudopneumoniae 9 1(11.1%) 0(0) 8 (88.9%) 0(0)
S. pneumoniae 85 85 (100%) 0(0) 0 (0) 0(0)
Anginosus group 52 52 (100%) 0(0) 0(0) 0(0)
S. anginosus 29 29 (100%) 0(0) 0(0) 0(0)
S. constellatus 19 19 (100%) 0(0) 0(0) 0(0)
S. intermedius 4 4 (100%) 0(0) 0 (0) 0(0)
Sanguinis group 12 12 (100%) 0(0) 0(0) 0(0)
S. sanguinis 8 8 (100%) 0(0) 0 (0) 0(0)
S. gordonii 4 4 (100%) 0(0) 0(0) 0(0)
salivarius group 2 2 (100%) 0(0) 0(0) 0(0)
s. salivarius 2 2 (100%) 0(0) 0(0) 0(0)
Bovis group 8 8 (100%) 0(0) 0(0) 0(0)
S. lutetiensis 2 2 (100%) 0(0) 0(0) 0(0)

s. gallolyticus 6 6 (100%) 0(0) 0(0) 0(0)
IOveraII 181 160 (88.4%) 0(0)) 21 (11.6%) 0(0)

12



* MALDI-TOF Analysis

Performance of the Bruker Biotyper system for the identification of 181 VGS.

Table 1.

Reference Identification

No. (%) of isolates

Correct identification
to species level

RESULTS

~y

No. (%) of isolates with Bruker Biotyper MS results of:

Correct identification
to groups level

Misidentification
(single/multiple

Y 3t F % de B
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No identification

(single result) (multiple results) results)
Mitis group 107 86 (80.4%) 0(0) 21 (19.6%) 0(0) A
S. mitis 11 0(0) 0(0) 11 (100%) 0(0)
S. oralis 2 0(0) 0(0) 2 (100%) 0(0)
i pseudopneumoniae 9 1(11.1%) 0 (0) 8 (88.9%) 0(0) 4
S. pneumoniae 85 85 (100%) 0(0) 0(0) 0(0)
Anginosus group 52 52 (100%) 0(0) 0(0) 0(0)
S. anginosus 29 29 (100%) 0(0) 0(0) 0(0)
S. constellatus 19 19 (100%) 0(0) 0(0) 0(0)
S. intermedius 4 4 (100%) 0(0) 0(0) 0(0)
Sanguinis group 12 12 (100%) 0(0) 0(0) 0(0)
S. sanguinis 8 8 (100%) 0(0) 0(0) 0(0)
S. gordonii 4 4 (100%) 0(0) 0(0) 0(0)
Salivarius group 2 2 (100%) 0(0) 0(0) 0(0)
S. salivarius 2 2 (100%) 0(0) 0(0) 0(0)
Bovis group 8 8 (100%) 0(0) 0(0) 0(0)
S. lutetiensis 2 2 (100%) 0(0) 0(0) 0(0)
S. gallolyticus 6 6 (100%) 0(0) 0 (0) 0 (0)
Overall 181 160 (88.4%) 0(0)) 21 (11.6%) 0(0)

13
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* MALDI-TOF Analysis

Table 2. Performance of the Vitek MS IVD system for the identification of 181 VGS.

No. (%) of isolates with Vitek MS IVD results of:

Reference Identification No. (%) of isolates Correct identification Correct identification Misidentification
to species level to Groups level (single/multiple No identification
(single result) (multiple results) results)
Mitis group 107 106 (99.1%) 1(0.9%) 0(0) 0(0)
S. mitis/S. oralis 13 13 (100%) 0 (0) 0(0) 0(0)
S. pseudopneumoniae 9 8(88.9%) 1(11.1%) 0(0) 0(0)
S. pneumoniae 85 85 (100%) 0 (0) 0(0) 0(0)
Anginosus group 52 52 (100%) 0 (0) 0(0) 0(0)
S. anginosus 29 29 (100%) 0 (0) 0(0) 0(0)
S. constellatus 19 19 (100%) 0 (0) 0(0) 0(0)
S. intermedius 4 4 (100%) 0 (0) 0(0) 0(0)
Sanguinis group 12 12 (100%) 0(0) 0(0) 0(0)
S. sanguinis 8 8 (100%) 0 (0) 0(0) 0(0)
S. gordonii 4 4 (100%) 0(0) 0(0) 0(0)
Salivarius group 2 2 (100%) 0 (0) 0(0) 0(0)
S. salivarius 2 2 (100%) 0(0) 0(0) 0(0)
Bovis group 8 7 (87.5%) 0 (0) 0(0) 1(16.7%)
S. lutetiensis 2 2 (100%) 0(0) 0(0) 0(0)
S. gallolyticus 6 5(83.3%) 0(0) 0(0) 1(16.7%)

Overall 181 179 (98.9%) 1(0.55%) 0(0) 1(0.55%) 14
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* MALDI-TOF Analysis

Table 3. Performance of the Vitek MS RUO system for the identification of 181 VGS.

No. (%) of isolates with Vitek MS RUO results of:

Reference Identification No. (%) of isolates Correct identification Correct identification Correct identification Misidentification
to species level to group level to genus level (single/multiple No identification
(single result) (multiple results) (single/multiple results) results)

Mitis group 107 17 (15.9%) 74 (69.2%) 9 (8.4%) 3 (2.8%) 4 (3.7%)
S. mitis 11 0(0) 8 (72.7%) 1(9.1%) 2 (18.2%) 0(0)
S. oralis 2 0(0) 1 (50%) 0(0) 0(0) 1(50%)
S. pseudopneumoniae 9 0(0) 6 (66.7%) 2 (22.2%) 1(11.1%) 0(0)
S. pneumoniae 85 17 (20%) 59 (69.4%) 6 (7.1%) 0(0) 3 (3.5%)
Anginosus group 52 38 (73.1%) 0(0) 0(0) 13 (25%) 1(1.9%)
S. anginosus 29 29 (100%) 0(0) 0(0) 0(0) 0(0)
S. constellatus 19 5 (26.3%) 0(0) 0(0) 13 (68.4%) 1(5.3%)
S. intermedius 4 4 (100%) 0(0) 0(0) 0(0) 0(0)
Sanguinis group 12 11 (91.7%) 0(0) 0(0) 0(0) 1(8.3%)
S. sanguinis 8 7 (87.5%) 0(0) 0(0) 0(0) 1(12.5%)
S. gordonii 4 4 (100%) 0(0) 0(0) 0(0) 0(0)
Salivarius group 2 2 (100%) 0(0) 0(0) 0(0) 0(0)
S. salivarius 2 2 (100%) 0(0) 0(0) 0(0) 0(0)
Bovis group 8 2 (25%) 2 (25%) 4 (50%) 0(0) 0(0)
S. lutetiensis 2 0(0) 2 (100%) 0(0) 0(0) 0 (0)

s. gallolyticus 6 2 (33.3%) 0(0) 4 (66.7%) 0(0) 0(0)
IOveraII 181 70 (38.7%) 76 (42.0%) 13 (7.2%) 16 (8.8%) 6 (3.3%) 1 7
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 Three MALDI-TOF Systems Comparisons

Table 4. Identification performance comparison of three MALDI-TOF MS systems for each group of VGS.

107

52

12

Se (%) Sp (%) PPV (%) NPV (%)
80.4 71.6 80.4 71.6
(71.6-87.4)  (60.0-81.5)  (71.6-87.4)  (60.0-81.5)
100 100 100 100
(93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)
100 100 100 100
(73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)
100 100 100 100
(15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)
100 100 100 100
(63.1-100)  (97.9-100)  (63.1-100)  (97.9-100)

Se (%)

98.1
(93.4-99.8)
100
(93.2-100)
100
(73.5-100)
100
(15.8-100)
87.5

(47.4-99.7)

Sp (%)

98.7
(92.7-100)
100
(97.2-100)
100
(97.8-100)
100
(98.0-100)
100

(97.9-100)

PPV (%)

99.1
(94.9-100)
100
(93.2-100)
100
(73.5-100)
100
(15.8-100)
100

(59.0-100)

NPV (%)

97.3
(90.7-99.7)
100
(97.2-100)
100
(97.8-100)
100
(98.0-100)
99.4

(96.8-100)

Se (%)

15.0
(8.8-23.1)
93.1
(59.0-84.4)
91.7
(61.5-99.8)
100
(15.8-100)
25.0

(3.2-65.1)

Sp (%)

33.8
(23.2-45.7)
89.9
(83.4-94.5)
100
(97.8-100)
100
(98.0-100)
100

(97.9-100)

PPV (%)

24.6
(14.8-36.9)
74.5
(60.4-85.7)
100
(71.5-100)
100
(15.8-100)
100

(15.8-100)

NPV (%)

216
(14.6-30.2)
89.2
(82.6-94.0)
99.4
(96.8-100)
100
(98.0-100)
96.7

(92.9-98.8)

18
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RESULTS

 Three MALDI-TOF Systems Comparisons

Table 4. Identification performance comparison of three MALDI-TOF MS systems for each group of VGS.

Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
80.4 716 80.4 71.6 98.1 98.7 99.1 97.3 15.0 33.8 24.6 216
107
(71.6-87.4)  (60.0-81.5)  (71.6-87.4)  (60.0-81.5)) (93.4-99.8)  (92.7-100)  (94.9-100)  (90.7-99.7)  (8.8-23.1)  (23.2-45.7) (14.8-36.9) (14.6-30.2)
100 100 100 100 100 100 100 100 93.1 89.9 74.5 89.2
52
(93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (59.0-84.4) (83.4-94.5) (60.4-85.7)  (82.6-94.0)
100 100 100 100 100 100 100 100 91.7 100 100 99.4
12
(73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (61.5-99.8)  (97.8-100)  (71.5-100)  (96.8-100)
100 100 100 100 100 100 100 100 100 100 100 100
2
(15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)
100 100 100 100 87.5 100 100 99.4 25.0 100 100 96.7
8
(63.1-100)  (97.9-100)  (63.1-100)  (97.9-100)  (47.4-99.7)  (97.9-100)  (59.0-100)  (96.8-100)  (3.2-65.1)  (97.9-100)  (15.8-100)  (92.9-98.8)

19
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 Three MALDI-TOF Systems Comparisons

Table 4. Identification performance comparison of three MALDI-TOF MS systems for each group of VGS.

Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
80.4 71.6 80.4 71.6 [ 98.1 98.7 99.1 97.3 ] 15.0 33.8 24.6 21.6
107
(71.6-87.4)  (60.0-81.5) (71.6-87.4) (60.0-81.5) {(93.4-99.8)  (92.7-100) (94.9-100)  (90.7-99.7) (8.8-23.1) (23.2-45.7)  (14.8-36.9) (14.6-30.2)
100 100 100 100 100 100 100 100 93.1 89.9 74.5 89.2
> (93.2-100) (97.2-100) (93.2-100) (97.2-100) (93.2-100) (97.2-100) (93.2-100) (97.2-100)  (59.0-84.4) (83.4-94.5) (60.4-85.7) (82.6-94.0)
100 100 100 100 100 100 100 100 91.7 100 100 99.4
- (73.5-100) (97.8-100) (73.5-100) (97.8-100) (73.5-100) (97.8-100) (73.5-100) (97.8-100)  (61.5-99.8)  (97.8-100) (71.5-100) (96.8-100)
100 100 100 100 100 100 100 100 100 100 100 100
i (15.8-100) (98.0-100) (15.8-100) (98.0-100) (15.8-100) (98.0-100) (15.8-100) (98.0-100) (15.8-100) (98.0-100) (15.8-100) (98.0-100)
100 100 100 100 87.5 100 100 99.4 25.0 100 100 96.7
8

(63.1-100)  (97.9-100)  (63.1-100)  (97.9-100)  (47.4-99.7)  (97.9-100)  (59.0-100)  (96.8-100)  (3.2-65.1)  (97.9-100)  (15.8-100)  (92.9-98.8) 20
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 Three MALDI-TOF Systems Comparisons

Table 4. Identification performance comparison of three MALDI-TOF MS systems for each group of VGS.

Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%) Se (%) Sp (%) PPV (%) NPV (%)
80.4 716 80.4 71.6 98.1 98.7 99.1 97.3 15.0 33.8 24.6 216
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100 100 100 100 100 100 100 100 93.1 89.9 74.5 89.2
52
(93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (93.2-100)  (97.2-100)  (59.0-84.4) (83.4-94.5) (60.4-85.7)  (82.6-94.0)
100 100 100 100 100 100 100 100 91.7 100 100 99.4
12
(73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (73.5-100)  (97.8-100)  (61.5-99.8)  (97.8-100)  (71.5-100)  (96.8-100)
100 100 100 100 100 100 100 100 100 100 100 100
2
(15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)  (15.8-100)  (98.0-100)
100 100 100 100 87.5 100 100 99.4 25.0 100 100 96.7
8
(63.1-100)  (97.9-100)  (63.1-100)  (97.9-100)  (47.4-99.7)  (97.9-100)  (59.0-100)  (96.8-100) { (3.2-65.1)  (97.9-100)  (15.8-100)  (92.9-98.8)
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 Previous Studies

— Only 3 studies have compared the performance of Bruker Biotyper
versus Vitek MS for VGS identification

— Limited number of blood culture isolates
— Unreliable gold standard

PLoS One. 2015 Mar 17;10(3):e0120502. doi: 101371/ journal. pone. 0120502 . eCollection 2015.

Viridans Group Streptococci clinical isolates: MALDI-TOF mass spectrometry versus
gene sequence-based identification.

Angeletti S, Dicuonzo G1, Avola Al, Crea F', Dedej E', vailati F2, Farina C?, De Florio L.

Eur J Clin Microbiol Infect Dis. 2014 May;33(5): 7 79-88. doi: 10.1007/s10096-013-2012-8. Epub 2013 Nov 8.

Evaluation of two matrix-assisted laser desorption ionization-time of flight mass
spectrometry systems for identification of viridans group streptococci.

Diagn Microbiol Infect Dis. 2015 Apr:81(4):240-5_ doi: 101016/ . diagmicrobio 2014 12 007 . Epub 2014 Dec 27 .

Comparison of species identification of endocarditis associated viridans
streptococci using rpB genotyping and 2 MALDI-TOF systems.

Isaksson J1, Rasmussen M2, Nilson B2, Stadler LS?, Kurland S°, Olaison L?, EkK E', Herrmann BS.
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* Present Stud;/
— A larger number of VGS species
— A wider sample type base

— Vitek MS IVD system versus Bruker Biotyper: 98.9% versus 88.4%
e Vitek MS IVD system: Bin-weighting algorithms
* Bruker Biotyper: A single reference strain to generate multiple spectra

— Misidentifications: 21 non-pneumococcal isolates=——=S. Pneumoniae

* In agreement with previous studies!-2!

— Firstly evaluated the performance of Vitek MS RUO system
* Unsatisfying results
e Covering rare VGS species not included in the Vitek MS IVD system

1. Ikryannikova LN. Clin Microbiol Infect. 2013; 19(11), 1066-1071.
2. Ikryannikova LN. Infect Genet Evol. 2011; 11(7), 1709-1715. 23
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Figure 2. An identification testing algorithm for VGS based on the Bruker Biotyper MS system/Vitek MS
system and selective molecular identification.

WViridans group streptococci {VGS) colonies
growing on blood agar plate in 526 CO2
(n=181)

| l

Bruker Biotyper system Witek MS IVD system
Smear the fresh colony onto the plate Smear the fresh colony onto the plate
Add1mlCHCA Add 1ml CHCA
Loaded into the Bruker Biotyper Loaded into the Vitek NS

h v

Identfication results analvsis Identification results analysis

l - l = Nuluple ~No Single
Conﬁdenci 1S_'cgore =17 Confidence E;:ore <<1.7= SdeatEcationat identification® jdentification
(ﬂ_l ey (n=2) (n=I10) (n___l_-,w, {n=164)
. < L v
l v Reanalyzed by Reanalyzed by Vitek MS Confidence Value of Coptdense Vabieof
2 5 3 =S¥ = < 00 904,° 90 9%
Non-S. prrewmoniae S. prrewnoniae® Braler Biotyper i (n=0)° (n=164)
=73 ®=106) = 1
Reanalyvzed by Vitek
If still multiple identifications no NS
== n%'d identification (=0}
- TO ence (n=2)
Optochin test score still =<[1.7 If confidence value
| =y still <<99 9%%
n=0)
T

Molecular identification
16S rRIN A zsene plus o> 5 sene seguening

| S: n=S85 |
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Pure culture

* Study Limitations > %
— Possible selection bias Y o gy Single colony(5-10mg)

: ethanol 300 plwater+900 plethanol
* |solates collected from a single center — :
J ‘ & Vortex + centrifuge
centrifuge

] . . ] . Add equal amount of formic acid (FA)
— Imbalance in group/species distribution
<=~ Vortex + centrifuge

and acetoniti(AN)
* Poorly representation of some groups and species %4:-: FA+AN

* Bovis and Salivarius groups Add 1 l of supernant

. . . centrifuge ‘
— Not performlng proteln extraction step ,
Overlay with 1 pl HCCA Matrix
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——

* Both the Bruker Biotyper and the Vitek MS IVD systems can provide
a good alternative to phenotypic methods for VGS identification

* Further improvements in the data bases are needed to increase the
identification accuracy

* Gene-based sequencing remains the best way to correctly identify
VGS species

* The proposed integrated algorithm is a practical approach in VGS

identification at this stage.
26
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