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Ne pas manquer une El Savoir économiser les ETT/O

Morbi-mortalité non negligeable Nombre de plages limités d’examen
Examen « gold standard » Exposition prolongée aux antibiotiques

Examen facile avec un prix faible Echogénicite parfois limitée

Acceptation de 'ETO limitée
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Au quotidien dans les bactéeriemies, on fait (souvent) 'ETT

Pour les BGN

* Hémocultures répétées +/-
sans autre point d’appel

e Avec/sans FdR d’El

Pour les

streptocoques/entérocoques

Pour les staphylocoques

* Hémocultures répétées +/-
sans autre point d’appel

* Plus vigilant pour E. faecalis

* 1 hémoculture positive avec
un FdR d’El

>1 hémoculture a S. aureus

>1 hémoculture a SCON
avec du matériel intra
cardiaque ou FdR d’El

FdR cardiaques

Autres FdR

ATCD d’El

Utilisation de SPA IV

Maladie valvulaire cardiaque

Immunodéprimé

Valve cardiaque prothétique

Récente PEC chirurgicale ou odontologique

KTC ou KTA

Hospitalisation récente

Présence d’un DAl ou PM

Hémodialyse

2023 ESC Guidelines for the

Maladie cardiaque congénitale

management of endocarditis




Un peu de chiffres

Tableau 3. Nombre de cas et incidence estimés pour 100 000 habitants des méningites
et bactériémies, Epibac, France hexagonale, 2022

Nombre de Incidence

cas /100 000 Tableau 10. Résistance a la méticilline des souches de S. aureus (SARM) issues d’hémocultures.
Haemophilus influenzae Meningites 147 0.2 France, mission SPARES, données 2023
Bactérniemies 929 1.4
Neisseria meningitid ::;2 ,fj::gs ::: 3‘3 Nb souches Nb souches % résistance
S " Type de prélévement .
. Méningites 538 1,0 S. aureus SARM hémocultures
Streptococcus pneumoniag ——
Baciériemies 4 452 6.6 Hémocultures 8 193 _”? B 8%
Streptococcus pyog Meningites 34 0.1 (N=513 ES) !
Baciériemies 2160 31
Streptococcus agalactiae Meningites 162 0.3
. Baciériemies 2 941 43 Table 1. Main characteristics of the 2008 patients with Staphyloccus aureus bloodstream infection en-
— Méningites " o rolled in the VIRSTA study, 2009-2011.
Listeria monocytogenes —
Backeremies 2 08 Baseline characteristics
Source : Epibac, Santé publique France . SAB 734 }
Infective endocarditis 221 (11.0%)
Streptocoques : 7-8% d’endocardite?
Entérocoques : pas de chiffre précis, environ plusieurs milliers SCON : bactériémie, pas de chiffre précis
- 15-25% d’endocarditel? - 1-2% d’endocardite?
BGN : 10 000 & 20 000 bactériémies/an3 Epibac, rapport 2022

i@stergaard et al. European Heart Journal 2019

2 Dahl et al. Journal of the American College of Cardiology, 2019

3 Abbara et al. Clinical Epidemiology, 2022 ,
SPARES, rapport 2023 5

Le Moing et al. PLoS One. 2015

4Loubet et al. Infectious Diseases, 2015 -~ @

- 1-2% d’endocardite?



Un peu de chiffres

25

15

Fréquence (%)

10

5 -

0

20 +

@ Bactériémies sans foyer

W DHN

O Infections pleuro-pulmonaires
DO Infections gynéco-obstétricales
W Infections intra-abdominales

W Autres

23

1 n

D Erysipéles

O Autres infections de la peau et des tissus mous
O Infections ostéo-articulaires

Olnfections ORL

W Infections cérébro-méningées

14 12 <1 <1

Figure 9. Fréquence des manifestations cliniques invasives a SGA chez l'adulte en 2023. DHN : dermohypodermites

nécrosantes.

w
o

Fréguence (%)
]
=

10

0

aIPT™M
O Infections ostéo-articulaires
@ Infections cérébro-méningées

@ Autres

@ Bactériémie isolée

O Infections pleuro-pulmonaires
| Infections intra-abdominales
OInfections gynéco-obstétricales

Figure 27. Manifestations cliniques des infections invasives a8 SDSE expertisées par le CNR-Strep en 2023. IPTM : infections
de la peau ef des tissus mous.

Effectif (n)

e 588388

m Bactériémies wI0A W IPTM Méningites
W Inf génito-urinaires M Inf pulmonaires u Autres
a3
a7
27
21 20
1 14
3 9 9 6 5
13 4 ﬁ 44 212 3 3 2 H=
) ) o |
15-39 ans 40-64 ans 2 65ans 15-39 ans 40-64 ans 2 B5ans
Hommes Femmes

Figure 23. Manifestations clinigues des infections invasives a SGB de I'adulte rapportées au CNR en 2023 en fonction de
I'age et du sexe. 10A - infections ostéo-articulaires ; IPTM  infections de la peau et des tissus mous ; Inf - infections.

Tableau X. Fréguence des differents groupes de streptocoques parmi les 522 souches de streptocoques

viridans isolees entre le 15" mars et le 30 avril 2021.

Groupe
bovis/equinus
(n=77; 15,2%)
S. equinus

5. galfolyticus

S. infantarius
S. lutetiensis
S. pasteurianus

Groupe
milleri
(n=172; 33%)
5. anginosus
S. constellatus

S, intermedius

Groupe Groupe Groupe Groupe
mitis mutans salivarius sanguinis
(n=148 ; 28%) (n=5; 1%) (n=39 ; 8%) (n=81; 16%)
S. australis 5. mutans S. salivarius 5. gordonii

5. thermophilus | S
parasanguinis
5. sanguinis

S. cristatus

. infantis S. vestibularis

S
5. massiliensis
5. mitis

S. oralis

S. peroris

S. pseudo-
pneumaniae
S. sinensis

CNR Streptocoque - Cochin



Un peu de chiffres

— CoNS
— Staphylococcus aureus
— Enterococcus faecalis

w

£ 25- _

i — Streptococci

E 20

o

£ 154

3

E --______.‘-'"-\'-\_______._-—-'____'_____
B 57

£ o
s 0 T I I

n‘l: 2010 2012 2014 2016

Calendar year

Take home figure Percentage of total blood stream infec-
tions with infective endocarditis by sex is shown. ColNS, coagulase
negative staphylococci; IE, infective endocarditis.

dstergaard et al. European Heart Journal 2019 7



Un premier critere pour limiter ?

Table3 Age-dependent prevalences of |E for the four BSI species

E. faecalis (%) 5. aureus (%) Streptococcus spp. (75) CoMNS5S (%)
Age group
| =40 years 27 7.0 3.1 0.7 |

40-50 years 126 125 6.3 1.7

50-60 years 13.8 9.0 72 1.5

6070 years 16.0 104 76 18

7080 years 203 123 91 22

=80 years 18.1 21 80 1.5
P-value =0.0001 0.06 =0.0001 =<0.0001

BSl, bload stream infection; CaM5, coagulase negative staphylacoce; E foecalis, Enterococcus faecalis; [E, infective endocarditis; 5. aureus, Staphylococcus dureuws; spp., species.

dstergaard et al. European Heart Journal 2019

8



Un deuxieme critere pour limiter ?

w Female w Male

= A=

= 259 = 25+

= — CaoNs E

= .

E 20+ — Slaphylococcus aureus £ 204

e . 2

5 154 Enterococcus faecalis % 15+

Z — Sireptococci -

5 10 O o e

2 2

% 51— — 5 5-

t I T —

§ u | 1 ] § “ I | I

& 2010 2012 2014 2016 & 2010 2012 2014 2016
Calendar year Calendar year

Figure 3 Percentage of total blood stram infections with infective endocarditis by sex is shown. P-values for temporal changes for female: E foecalis:

010086, §. aureus: 0.12, Streptococous spp.: 0.05, CoM5: 0.73. P-values for temporal changes for male: E foecalis: 0.01, 5. aureus: 0.50, Streptococcus spp.:
029, CoMNS: 0.17.

Jstergaard et al. European Heart Journal 2019 9



El et bactériemies a BGN

. Non HACEK Q_HACEK

* Quisont-ils ? e Quisont-ils ?
* Pseudomonas aeruginosa *  Haemophilus parainfluenzae
* Serratia marcescens * Aggregibacter spp
* Escherichia coli * Cardiobacterium spp

e FEjkenella corodens

e Kingella spp
* Incidence:1a3%d’El

* Incidence: 4,4 35,2 bactériémies /1 000 000 hab

. .
FdR:  23-60% d’El
« UDIV
+  Age
s Charlson élevé * FdR:
* Bactériémie d’origine urinaire e pathologie valvulaire
* Cirrhose * valve prothétique
* Immunodéprimé
Lo, } Bouza et al. Current opinion in Infectious 10
* Bactériémie prolongée / rechute Diseases, 2021



Bien utiliser 'TETT/O dans les bactéeriemies a BGN

Cardiovascular Infections in Bloodstream infection (BSI) with GNB non-HACEK
Gram-negative bacteremia
(GNB) non-HACEK

Signs suggestive of infective endocarditis?

New cardiac murmur
Acute heart failure
Advanced AV block (new)
Stroke or embolic event

Cardiac Implantable Electronic Device?
F (CIED) . Implanted prosthetic material in the heart?

W £
e )
‘i‘l’"’"c;: e
i v s
> 34
Y

B

No Pseudomonas
or Serratia BS|

Poor acoustic view
or signs of IE

Good acoustic view

TTE & TEE
PET-CT*

- e e oy

Negative

anuIsod

Positive

Endocarditis

Endocarditis

treatment

treatment

FIGURE 2. Proposed flowchart for the use of echocardiography and FDG-PET/CT in Gram-negative blood stream infection fo

identify IE and CIED related infection. *Only PET/CT when implanted prosthetic material is present. CIED, cardiac implantable

Dahl et al. Current opinion in 11
electronic device.

Infectious Diseases, 2021



Bien utiliser 'lETT/O dans les bactériemies a streptocoques

HANDOC score ;

For non-B-hemolytic streptococcal bacteremia e 2
Variable Description Score
Heart murmur or valvular + Presence of a valvular disease or prosthesis or heart murmur 1
disease
Aetiology » Groups of S. mutans, S. bovis, S. sanguinis 1
» 8 anginosus group -1
* Other streptococcal groups 0
Number of cultures » Positive blood cultures 2 2
Duration »  Duration of symptoms of =2 7 days 1
Only 1 species » Only 1 bacterial species in the blood cultures 1
Community acquired +  Community-acquired infection 1
Score Sensitivity Specificity PPV NPV AUC
23 100 % 76% 23% 100% 0.96

Number needed to screen = 3.6

Modified from: Clin Infect Dis 2018,66(5).693-

Sunnerhagen et al. CID 2018 12
[



Bien utiliser

'ETT/O dans les bactériemies a streptocoques

Species Number  TE prevalence, Multivariable adjusted® IE risk OR [95% CT]
of BSIs % [95% CT]

S. prenmoniae 2,598 1.2 [0.8-1.6] ‘r Reference

S§. intermedius 40 0 E N/A

S. pyogenes 592 1.9 [0.9-3.3] - 1.58 [0.78-3.19]
S. constellatus al 3100 E 5.84 [1.64-20.8]
S. anginosus 437 4.8 [3.0-7.3] ' 6.66 [3.71-11.9]
S. salivarius 191 5.8 [2.9-10.1] f 9.46 [4.42-20.2]
S. dysgalactiae 901 6.4 [4.9-8.2] E 6.12 [3.87-9.70]
S. agalactiae 441 9.1 [6.6-12.1] 4 9.39 [5.68-15.5]
8. thermophilus 45 3-100 E 16.6 [4.37-63.2]
S. parasanguinis 107 10.3 [5.2-17.7] : —a— 19.7 [8.82-43.8]
G. adiacens 41 12.2 [4.1-26.2] ; : = i 27.7 [8.67-88.3]
S. mitis/oralis 408 19.4 [15.6-23.5) E —— 31.4[19.7-50.2]
S. gallolyticus 225 30.2 [24.3-36.7) i b 30.6 [18.6-50.4]
S. sanguinis 133 34.6 [26.6-43.3] : - 58.3 [32.1-106]
S. gordonii 95 442 [34.0-54.8] : el —] 80.1 [43.5-148]
S. mutans 43 479 [33.3-62.8] E p—— | —— 80.8 [37.4-175]

T T T oo
1 10 100
Odds ratio

Fig. 2 Prevalence and adjusted risk of |E. The figure illustrates the IE prevalence in different streptococcal species. In addition, a multivariable
logistic regression analysis of the IE risk, adjusted for age, sex, 23 positive blood culture bottles, and risk factors, is presented. 5. pneumoniae BSI

i set as a reference, The results are presented as OR (95% Cl). The figure is partly adapted from the main study [9] ® adjusted for age, sex, 23
positive blood culture bottles, native valve disease, prosthetic valve, previous IE, and cardiac device. ® The exact number cannot be presented due
to microdata. BSI, bloodstream infection; CI confidence interval; IE, infective endocarditis; OR, odds ratio. Green: low-risk species (IE prevalence <
3%), yellow: moderate-risk species (IE prevalence 3-10%), orange: high-risk species (IE prevalence 10-30%), red: very high-risk species

(IE prevalence > 309)

Chamat-Hedemand et al. BMC
Infectious Diseases 2021

13



Bien utiliser 'ETT/O dans les bacteriemies a streptocoques
o =

streptococci
S. intermedius
S. pneumoniae
S. pyogenes
3 i 1
"‘?‘.’”“l“"yl : 23 positive 23 positive 23 positive \
mpusmt.msu? blood culture bottles blood culture bottles blood culture botties
Does the patient
have any risk
factors?

*Echocardiography is not initially recommended unless there is a strong clinical suspicion of endocarditis such as persistent or recurrent bacteraemia,
metastatic infectious phenomenon (2.g. embolic event) or signs of acute heart failure, )
Fig. 3 Echocardiography of streptococcal bloodstream infections. The figure shows a flowchart for the proposed use of echocardiography in Chamat-Hedemand et al. BMC :
patients with streptococcal bloodstream infections, based on streptococcal species, number of positive blood culture bottles, and presence of a | nfectious Diseases 2021 14
risk factor. IE, infective endocarditis; TOE, transoesophageal echocardiography; TTE, transthoracic echocardiography — @




Bien utiliser 'lETT/O dans les bacteriemies a entérocoques

Table 2 Variables of the DENOVA score, each giving 1 point, and

their association with IE in multivariate analyses
Odds ratio (95% CI) p value
Duration of symptoms > 7 days 9.7 (3.6-26) <0.001
Embolization 50 (6.2—400) < 0.001
Number of positive cultures > 2 6.8 (1.5-32) 0.01
Origin of infection unknown 7.3(2.0-26) 0.003
Valve disease 1.7 (0.57-4.9) 0.35
Aunscultation of murmur 13 (4.7-36) < 0.001

o
=B *— ° om e =9
- e o
- >
ULQ 'u ’ > il
=
/ | bt no-iE
= |
5 - ," g - | E
L R
3° 4’/ 3
| e
| - 50~
8 ‘uf ~ g
d | || ,‘ f-—"//
"l' o 3 O T T %
V ¥ [} 1 2 3 4 5 6
2 ‘,r DENOVA-score
o= T T T T
0.00 0.25 0.50 075 1.00
1-Specificity
> DENQOVA ROC area: 0.9548

——a— NOVAROC area: 0.9177
Reterence

Berge et al. Infection 2019 15



Bien utiliser 'TETT/O dans les bactéeriemies a Staphylococcus aureus

Table 54 Indications for screening echocardiography in patients with bacteraemia

Aetiology of bacteraemia Mame of the score Score (points) Screening echocardiography
S. aureus VIRSTA =3 Yes
=3 Mo
PREDICT =4 Tes
<4 Mo
POSITIVE =4 Yes
<4 Me
POSITIVE PREDICT VIRSTA
Cutoff: =4 Cutoff: 22 (for Day & Score) Cutoff: 23
[tern Points Assigned ltemn Points Assigned | Itemn Points Assigned
TTP <9 h 5 ICD 2 Cerebral or peripheral emboli 5
TTPS<11 h 3 Permanent pacemaker 3 Meningitis 5
TTP11-13 h 2 Community acquisition 2 Permanent intracardiac device or previous |E 4
IV drug use 3 Healthcare acquisition 1 Preexisting native valve disease” 3
Vascular phenomena® ] Positive culture after 72 h 2 IV drug use 4
Predisposing heart disease® 5 Positive culture after 48 h 3
Community or healthcare-associated bacteremia 2
Severe sepsis or septic shock 1
C-reactive protein >190 mg/L 1

Abbreviations: ICD, implantable cardiowerter defibrillator; IV, intravenous; TTE time to positivity.

SAny condition classified as medium or high risk by Dajani et al [25]

*Defined as arterial embolus, septic pulmanary embolus, mycotic aneurysm, intracranial bleeding, conjunctival hemorrhage, or Janeway lasions
“Pravious endocarditis, prosthetic heart valve, or any condition classified as medium or high risk [25].



Bien utiliser 'TETT/O dans les bactéeriemies a Staphylococcus aureus

Validation of VIRSTA and Predicting Risk of Endocarditis
Using a Clinical Tool (PREDICT) Scores to Determine the
Priority of Echocardiography in Patients With Staphylococcus
aureus Bacteremia

Juan Sebastian Peinado-Acevedo,*" Juan José Hurtado-Guerra,” Carolina Hincapié,*® Juanita Mesa-Abad,” José Roberto Uribe-Delgado,’
Santiago Giraldo-Ramirez,” Paula A. Lengerke-Diaz,*" and Fabian Jaimes™"

'Departamento de Medicina Intema, Hospital Pablo Toban Uribe y Sura, Medellin, Colombia; “Facultad de Medicina, Universidad de Antioguia, Medellin, Colombia; *Departamento de Medicina
Interna, Hospital San Vicente Fundacion, Medellin, Colombia; *Grupo Académico de Epidemiologia Clinica |GRAEFIC), Universidad de Antioguia, Medellin, Colombia; *Departamento de Cardiologia,
Hospital Universitario San Vicente Fundacidn, Medellin, Colombia; *Department of Internal Medicine. Division of Hematology and Clinical Oncology, Mayo Clinic, Scottsdale, Arizona, USA; and
"Direcridn de Investigaciones, Hospital San Vicente Fundacion, Medellin, Colombia

e Score VIRSTA <3 =0,4% de risque d’El

e VIRSTA aurait pu éviter 494 ETT (47% de l'effectif)

e Limite = Score a réaliser dans les 48 premieres heures d’une bactériémie a S. aureus

17
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En pratique

ETT de fin de traitement

Aucune ETT



Mais plusieurs cas de figures...

NORMAL

Valve native Valve prothétique Patient opéreé Valve non
endommagée

Est-ce d’un point de vue cardiologique ou infectiologique ?

g /g
o

Valve endommageée

20



Alors pour la team ETT systématique..

243 cases
51 (21%) with 192 (79%) withoul new/
new/ongoing signs or ONE0INgE signs or
symploms at EOT symploms at EOT
.I 5 (0.03%) unknown ETF, I
l |
44 (18%) with 7 (3%) without 133 (56%) with 54 (23%)
ETE ETE ETE without IS TE?
HR N/A? TR, 0.62; 95% CI,
0.18-2.21
20 (8%) with - .
F L] f
new BCHO _21 (10%) 1 J(Hﬂm[h 117 (49%)
fincings without new new EGLO without new
LCHOY findings indings -
ECIHO findings findings ECHO findings
5,04 B
I”,{’ ! ‘, * HE, 2.45; 95% CI, TR, 7.32; 95% CI, .
5% CI, 0.85.6.97 9 85 1875 1.0 {Referent)
19.07-110.71 e B

Figure 2. Risk of re-treatment with antimicrobials and/or cardiac valve surgery within 1 year in patients with or without new signs or symptoms of infective endocarditis
at end-of treatment followup by status and findings on the end-of-treatment echocardiogram (ETE). Numbers too small to be relable. "ECHO status at end-of-treatment
follow-up was unknown for b additional patients, as their initial postireatment care was provided elsewhere. All of these patients were later seen again at our institution,
however, and medical records summarizing their post-treatment care and outcomes indicated that none required retreatment with antibiotics or CVS over the following year.
Abbreviations: Abx, antibiotics; Cl, confidence interval; CVS, cardiac valve surgery; ECHO, echocardiogram; EOT, end of treatment; ETE, end-of-treatment echocardiography;

HR, harard ratio.
Virk et al. Open Forum

Infectious Diseases 2020



Comment décider ?

Q

g 60% —

(TR 0=0.006

S3 5% —

o=

£e8

ST ww -

2

=5 = 0 —

2% 15 %

=3
| I | | I
0 1 2 3 4

Time since index (years)

Patients at risk
No regurgitation 105 82 69 65 62

Regurgitation 87 51 41 37 33

Figure 2 Cumulative incidence of heart failure for the two study groups.

42

28

ive incidence of

Cumulat

w
<
=

I

15% —

valve surgery

0% —

p=0.0009

Patients at risk
No regurgitation 105

Regurgitation 87

Time since index (years)

91

56

78

48

72 68 46

43 38 32

dstergaard L, et al. Heart 2019
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Comment décider ?

Table 2.1

Uni= and multivariate Cox regression analysis for endpoints. First reinfection (early and

late reinfections combined ).

Univariate Multivariate
HR{95% C1) p-Value HE(95% CI) p=Value
Agel i) 1.00 (0.98-1.03) 0971
Male sex 0.87 (0.41-1.85) 0708
Diabetes mellitus 148 (0.44-485) 0524
[mmunosuppressants 201 (0.70=5.84) 0197
Hemodialysis 0.05 0.667
(0.00-4822538]
| Heart failure 284 (1.35-597) 0006 3.02 0,004 |
(1.42-6.41)
Stroke 1.73 (0.73-406] 0212
| Peripheral embolization 3.45(1.39-8.56]) 0.008 400 0,00 |
(1.58=10.17]
MNon-5treprococci 147 (0.65-3.34) 0358
PVE at index episode 1.70 (0.79-363) 0172
Abscess at index episode 0.19 (0.03-1.39) 0.102
Pacemaker present at 251 (0.95-bb3] (b3 343 00Tk
index episode {1.25-9.36)
Perforce medically 1.22 (0.16-9.10) 0.848
treatment

Tahon et al. International
Journal of Cardiology 2021
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Dans les bactériémies

El rare avant 40a

BGN : attention P. aeruginosa — S. marcescens — E. coli

» Surtout si bactériémie persistante/rechute ou DAI/PM

Streptocoques : stratification selon 'espece !

e >3 Hémocs positives +/- FdR cardiaque

Entérocoques : DENOVA score

Staphylocoques : VIRSTA score

Dans le suivi El

Synth ése Apparition de symptomes

Cardio : insuffisance / délabrement valvulaire sur valve

native (suivi valve prothétique, patient opéré)

Infectio : insuffisance cardiaque initiale, embolisation

infectieuse, présence d’'un pacemaker initialement o4
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