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Endocarditis por Streptococus viridans

128 Memorias do Instituto Oswaldo Cruz 41, (1) 1944

Endocardites sépticas
(Contribuicdo etiopatogénica)

por

Jo Guilherme Lacorte e Mario Santos

{Com 40 figuras no texto)

Consideracdes gerais

O estudo bacteriolégico das endocardites adquiriu extraordinaria impor-
tancia desde o momento em que Schottmueller descreveu, como agente etiolo-
gico da forma lenta, o Streptococcus viridans. assim como emprestou a doenga
o carater de entidade mérbida auténoma. Antes désses trabalhos, realmente

Streptococcus:
Beta hemoliticos: piogenicos
Alfa hemoliticos (viridans): anginosus, bovis, mitis, mutans, sanguinis y salivarius

S.infantis, S. mitis, S. oralis, S. pneumoniae, S. pseudopneumoniae
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Similitud con otras especies relacionadas de Streptococcus
Gen 16S rRNA (>1300 bp)

S. mitis (98.6%), S. infantis (98.5%), S. pseudopneumoniae (98.3%), S. pneumoniae
(98.2%), S. oralis (98.1%).

Neighbour-joining phylogenetic tree based on

partil 16S rRNA genes sequences

—{j S. sinensis HKU4T (AF432856)
Bt S. ol

igofermentans 2-47 (AY099095)
S. cristatus ATCC 511007 (AY584476)

S. gordonii ATCC 105587 (AY485606)
——— 8. sanguinis ATCC 105567 (DQ303192)
S. australis ATCC 7006417 (AY485604)
54.4

S. parasanguinis ATCC 159127 (AY485605)
94.4— S. pneumoniae ATCC 334007 (AY485600)

S. pseudopneumoniae ATCC BAA-960" (AY612844)

S. mitis ATCC 494567 (AY485601)

S. oralis ATCC 350377 (AY485602)

S. infantis ATCC 7007797 (AY485603)

S. tigurinus AZ_3a" (JN004270)

S. peroris GTC 8487 (AB008314)

0.01




Neighbour-joining phylogenetic tree based on partial sodA and groEL genes

- T
s a”;”;gfﬂg%?gug}gﬂ ( ;Q;;?:fg}g) o1 S. pseudopneumoniae CIP 1086597 (EU003717)
S. per S. mitis CIP 103335' (EU003658)
8 5. infantis CCUG 25857 (EUT98253) 100 S. pneumoniae CIP 102911" (ELI003673)
0.01 $. tigurinus AZ_3a" (JQ085956) .01 €9 o 95 S. oligofermentans CIP 1082297 (EUD03662)
S. oralis NCTC 11427" (95911) S. tigurinus AZ_3a_ (JQ085357)
S e ATCO 19251 (795509 S. oralis CIP 102922" (EUD03663)
- mitis ( ) L S infantis CIP 105949" (EUD03653)
99| S oligofermentans CIP 108229" (DQ232554) 5 peroris CIP 105950' (EU0D3671)
9 100 5. pneumoniae SK 618 (EU798199) s 3. australis gI'PF' 1‘3};?} {igﬂggggé*;;
. T . parasanguinis
S ps;”do'me”m onias é:éﬁjs ;ﬁ;ﬁ% 52;1\33532 1;1}43} . S. cristatus CIP 105954" (EU003636)
. parasanguinis ( ) 100 S. sinensis CIP 107480' (EU003679)
S. cristatus ATCC 12479" (AB021548) | S. gordonii CIP 1052587 (EU003650)

S. sanguinis CIP 55.128" (EU003711)

58 S. gordonii ATCC 10558' (Z95905)
_|7“ I S. sanguinis ATCC 10556' (Z95918)
S. sinensis CCUG 48488' (AY386220)

rpoB, sodA y groEL: rama diferenciada de otras especies del grupo S. mitis

Hibridacion DNA-DNA :
(% reasociacion) : Nueva especie:

5. oralis - 49.7% +2.2% Streptococcus tigurinus
S. pneumoniae - 40.9% +4.2%

S. pseudopneumoniae - 35.4% +4.6%
S. mitis - 32.2% +4.2%

S.infantis - 27.3 +4.0%

(adj. tigurinus perteneciente a Tigurum,
distrito de Helvetia, actual Zurich)




JCM

Joumals.ASMorg

Streptococcus tigurinus, a Novel Member of the Streptococcus mitis

Group, Causes Invasive Infections

Andrea Zbinden,? Nicolas J. Mueller,® Philip E. Tarr,® Gerhard Eich,? Bettina Schulthess,® Anna S. Bahlmann,® Peter M. Keller,® and

Guido V. Bloemberg?®

Hosp. Univ. Zurich
2002-2013 El: 48 casos por SGV

S. mitis/S. oralis 13 27%
S. sanguinis 11 23%
S. tigurinus* 7 14.5%
S. gordonii 6 12.5%
Otros S. viridans 11 23%

* Inicialmente identificados como S. mitis

Reservorio. Microbiota oral??:

Saliva de 31 voluntarios: 0/608 alfa-hemoliticos
estudiados (A. Zbinden et al, JCM 2015)

27/51 (53%) de los casos de periodontitis y de los
controles (A. Zbinden et al, BMC Microbiol 2016)

23/35 (66%) en saliva, con una proporcion 0.01 -

12.5% del total de bacterias (G. Conrads et al. JOM
2017)

Tracto gastrointestinal: fluido peritoneal, absceso
perianal... (Bourasssa et al. JCM 2015)
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HOME » NEWS » HEALTH » HEALTH NEWS
Brushing teeth could prevent meningitis: research

Brushing one's teeth and flossing regularly could help prevent meningitis, a
study that identifies a link between a common type of mouth bacteria and the
disease suggests.

r
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Researchers have found a fype of oral bacteria that they have linked to meningitis. Photo: GETTY

Health News
News» UKNews»

B By Stephen Adams, Medical Correspondent
@) 7.00AM GNT 22 Feb 2012
B (3720 vowers

= uric a
S[reptococcus tigurinus in the blood of pal

o pondylodiscitis, or inflammation of the
spine, and a type of heart disease called endocarditis.

ified bacterium
its with meningitis.

Dr Andrea Zbinden, who led the study. said the bacterium "seems to
have a natural potential to cause severe disease".

It could get into the bloodstream through bleeding gums, she added,
although she noted its "specific risk" had yet to be determined. The study
is published today (Wednesday) in the International Journal of

Lethal bug lurking inside
the mouth could kill if it
enters bloodstream, say
scientists

By DAILY MAIL REPORTER
UPDATED: 08:49 BST, 22 February 2012

FEaCER

A bacteria living in the mouth could cause serious disease or

e24

View comments

even kill if it enters the bloodstream, a new study warns.

el the bacterium, called
Streptococcus t\gurmus fohe first time and found it could

rough bleeding gums into the

bloods.

Scientists carried out tests, isolating the bacterium from the
blood of patients suffering from endocarditis (inflammation
of the heart), meningitis and spondylodiscitis (inflammation
of the spine).
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Home - Lifestyle > Health » Brush teeth ‘to stave off meningitis’

Brush teeth ‘to stave off meningitis’

Swiss researchers found a link between a common type of mouth bacteria and meningitis.

» 6ICOLOMBIANO

Bacteria bucal que daiia el corazon
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INTERNATIONAL JOURNAL OF SYSTEMATIC
AND EVOLUTIONARY MICROBIOLOGY

Official publication of the IC5P and the BAM Division of the IUMS
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Taxonomy of the Mitis group streptococci
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Fig. 6. Minimum evolution tree, based en partial 165 rRNA gene sequences of all twenty type strains belonging te the Mitis
group of the genus streptococci combined with 130 16S rRNA gene sequences extracted from the genomes included in the
study. The tree is based on 1317 bp; colouring is based on the clustering found from the core genome phylogeny, as shown in
Figs 2, 3 and 4. Numbers at major branches represent bootstrap values based on 500 replications.




] Infect Chemother 22 (2016) 762—766

Contents lists available at ScienceDirect "'F‘“th"_?’_;"'_u‘_‘,’,’,'f""“*

Journal of Infection and Chemotherapy

journal homepage: http://www.elsevier.com/locatel/jic

Case report

Bacteremia due to Streptococcus tigurinus: A case report and literature @Cmsm
review
Jun Hirai > >¢, Daisuke Sakanashi ®, Mao Hagihara °, Shusaku Haranaga <, Kohei Uechi ©,

Hideo Kato ®, Hiroyuki Hamada °, Naoya Nishiyama ™ ¢, Yusuke Koizumi *°,
Hiroyuki Suematsu °, Yuka Yamagishi *®, Jiro Fujita ¢, Hiroshige Mikamo *®*

4 Department of Clinical Infectious Diseases, Aichi Medical University Hospital, fapan
" pepartment of Infection Control and Prevention, Aichi Medical University Hospital, Japan

¢ Department of Infectious Diseases, Respiratory, and Digestive Medicine, Graduate School of Medicine, University of the Ryukyus, Japan

Cartas cientificas / Enferm Infecc Microbiol Clin. 2015;33(8):569-576

33 casos (7 aI’tICU|OS)I Endocarditis por Streptococcus tigurinus: a
11 endocarditis 33,3% e i e
. . y Miguel Angel Goenaga
5 baCterIemla 1512% Unidad de Enfermedades Infecciosas, Hospital Universitario
) ., L, . Donostia, San Sebastidn, Guiptizcoa, Espaiia
4 infeccion protesica 12,1%
3 infeccion tejido blando 9,1%

3 espondilodiscitis

2 peritonitis 6,1%
2 osteomielitis

1 empiema toracico, meningitis, periodontitis
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Case report

Bacteremia due to Streptococcus tigurinus: A case report and literature @Cmsmm
review

Jun Hirai ® ¢, Daisuke Sakanashi P, Mao Hagihara P, Shusaku Haranaga ¢, Kohei Uechi €,

Hideo Kato P, Hiroyuki Hamada ”, Naoya Nishiyama " ¢, Yusuke Koizumi # P,
Hiroyuki Suematsu ?, Yuka Yamagishi ® ?, Jiro Fujita ¢, Hiroshige Mikamo "~

Table 3
English and Japanese published literature related to infection with Streptococcus tigurinus between 2012 and 2015 including the present case.
Case  Age Sex Diagnosis Underlying disease Possible source  Treatment Operation  Qutcome Refi
3 74 F IE Heavy Oral CVA/AMPC and then Unknown  Recovered 2
alcohol use PCG and GM
4 37 F IE MNone Unknown PCG and GM and then Unknown  Recovered 2
CTRX
B B4 M [E Mone Unknown CVA/AMPCand GM and  Unknown  Recovered 2
then PCG
9 65 M IE Mone Unknown CTEX and then CVA/ Unknown  Recovered 2
AMPC and GM
13 47 M [E, focal encephalitis MNone Unknown CTEX and AMPC Unknown  Recovered 2
14 57 M IE None Unknown PCG and GM and then Unknown  Recovered 2
PCG
15 21 F IE None Unknown PCG and GM Unknown  Recovered 2
29 58 M IE Mitral regurgitation, Unknown CTRX + GM Yes Recovered 10
hy pertension
30 T M IE Unknown Unknown CTRX + GM Yes Recovered 10
31 40 M IE Dental problem Oral CTRX Yes Recovered 11

32 3] M IE, spondylitis Unknown Unknown CTEX and then PCG Yes Recovered 12



Factores de virulencia y biomarcadores de El

para S. tigurinus

Factores virulencia

Toxina exfoliativa

Proteina de unién de fibronectina
(Y Gizard et al. 2013)

Autolysin LytA, cholin-binding protein CbpG, hyaluronidases HylA/HysA
(G. Conrads, 2017)

L L

Virulencia. Modelo experimental de El en rata :
104 ufc/mL S. tigurinus/ S. aureus: (>90% ratas El)

Otros SGV: 10°-107 ufc/mL
(TR Veloso et al. 2013)

CARDIOLOGY




Presencia de S. tigurinus en HU Donostia
5/19 S. oralis aislados de hemocultivos
2/19 de muestras respiratorias

Hemocultivos Respiratorio

. 10,5%

26,3%

mS. tigurinus ®S. oralis o _
mS. tigurinus ® S, oralis



Spanish group of Infective endocarditis (GAMEYS)
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Resultados preliminares
Identificacion de El por SGV estudio GAMES

16S rRNA Especie Numercz rcl:I:eSg;;\uentes
S. oralis subsp. tigurinus 15
S. oralis 15
S . mitis 13
S. parasanguinis
S. sanguinis
S. infantis

S. infantarius subsp. infantarius

R PR NN

S. anginosus




PubMLST Databases Downloads

BIGSdb Contact Site map

Oral Streptococcus MLST Databases

PubMLST  Database home Contents ST65 y ST3O

% Login

Search Oral Streptococcus locus/sequence definitions database by combinations of loci

Isolate fields &
Schemes

5. oralis MLET

| S.omlisMLST |
mmmmmmmmmmmm
83 SB3A

S oralis UK 2006 supra-gingival plaque caries free 39 33,19 2| 37 12 B5
Please select the scheme you would like to query:

Analysis tools:

| 5. oralis MLST

v| [ Select | Breakdown: | Fields || Two Field || Combinations || Polymorphic sites || Schemesfalleles || Publications |
Analysis: Codons'J PresencefAbsence |

jgart] Dataset B Sequences |

er your allelic profile below. Blank loci will be ignorc ..

| ddl__| gdh | gki | hexB | recP | xpt
33 19 2

AL BFL TS

ST g5

| [ Autofil |

— Oplions

— Action

Search: | Exact or nearest match v | Order by | ST

+|[ascending  ~|

| Reset || Submit |
Display: records per page €

Search or browse Oral Streptococcus isolates database

- 0 {S Om“-'s MLSU ¢ form parameters to filter or enter a list ofvalues

mmr@mmmﬁaﬂ
(30 10 |[11|[ & |[10] 8 | [ 11]

—— Allele designationsi/ischeme fields
' [5T (5. omlis MLST) ~|[=

I

~|[Zo

3 records returned. icCK the hyperlinks for detailed information.

mmmm-ﬂﬂm—mmmmm@m-
11| 132 S oralis LIk 2001 supra-gingival plague root caries lesions
20 18A2

S, oralis LK 2001 supra-gingival plaque root caries lesions
21 1282

11 30

‘I{} ‘l‘l 3 ‘l{} 8 S‘ 11 30

=S, oralis LK 2001 supra-gingival plaque root caries lesions 10 | 11 8 10 8 L] 11 30
Analysis tools:

Breakdownn: _Fl?ld'g | S:_;b_:_ames}alleles |
Analysis: | BURST |

PhyloTree | Phyloviz |
Export: _Dataset _Sequences | |

_Two Fleld |

______________________ _Combinations |

Publications |




Susceptibilidad antibidtica de 15 aislamientos de S. oralis

subsp. tigurinus

Estudio
GAMES

92
178
86
14
21
22
34
210
260
240
256
1203224635
325949
326654
72503953

Identificacion definitiva  Peni

Valdecilla
Valdecilla
Ramony Cajal
Clinic 1 Provincial
Clinic 1 Provincial
Clinic 1 Provincial
Clinic 1 Provincial
Clinic 1 Provincial
Clinic 1 Provincial
Gregorio Marafion
Gregorio Marafién
HUD
HUD
HUD
HUD

<0,03
<0,03
<0,03
<0,03
<0,03
<0,03
0,12
<0,03
<0,03
<0,03
<0,03
<0,03
<0,03
<0,03
<0,03

Ampi

<0,12
<0,12
<0,12
<0,12
<0,12
<0,12
0,25
<0,12
<0,12
<0,12
<0,12
<0,12
<0,12
<0,12
<0,12

Cefotax

<0,06
<0,06
<0,06
<0,06
<0,06
<0,06
0,25
<0,06
<0,06
<0,06
<0,06
<0,06
<0,06
<0,06
<0,06

Eritro

<0,25
>0,5
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25

Clinda

<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25
<0,25

Tetra

IN IN IN IN V IN IN
[ TR S S TR

=

Levoflox

NDNDNDPNDNDPNDPDDNDNDDNDNDDNDNDNDNDNDDNDNDNDNDNDDNDDNDDN

SXT

<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5
<0.5/9.5



Resumen

La recientemente descrita especie (subespecie) de SGV S. tigurinus es un
patogeno relevante para el ser humano y parece ser una causa frecuente de

endocarditis

A pesar de su virulencia el pronostico de la El por S. tigurinus parece mejor que

la causada por otras especies bacterianas

Estudio GAMES: se encuentra ampliamente distribuido entre pacientes con El: se

detecto en 5/7 hospitales y en 15/50 muestra de El por SGV

Geneticamente es muy heterogéneo y en general sensibles a beta-lactamicos




Protocolo de trabajo

Extraccién con acido formico y acetonitrilo
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Extracciéon con etanol, &cido férmico y acetonitrilo
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(3) MALDI-TOF/MS
sample plate

Proximal Cluster ['Streptococcus_oralis_subsp._tigurinus
JQO085957']
The closest sequence based on patristic distances is
Streptococcus_oralis_subsp._tigurinus JQ085957 and belongs
to the proximal cluster

Streptococcus tigurinus strain AZ_3a heat shock protein (groEL) gene, partial cds

@ heterozpgaus [3 positions] 32.M005_016_HO4_16 [changed] G:E1 A:51 T:B9 C46 OY: 0,57

Iy
"‘""“’G"’WC'“E“CACCCTGAGGTGCTGGGCCCTG : P
Qe jaeny of P




