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Facteurs de risque

Table 8 Cardiac and non-cardiac risk factors

Cardiac risk factors

Previous infective endocarditis

Valvular heart disease

Prosthetic heart valve

Central venous or arterial catheter

Transvenous cardiac implantable electronic device

Congenital heart disease
Non-cardiac risk factors

Central venous catheter

People who inject drugs
Immunosuppression

Recent dental or surgical procedures
Recent hospitalization

Haemadialysis

& ESC 2023
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Antibioprophylaxie de I'El : indications

Uniguement chez sujets a haut risque d’El
ATCD dEi

Protheses valvulaires (y compris TAVI et mitraclip)

Cardiopathies congénitales (cyanogenes non opérées ou opérées depuis
moins de 6 mois, ou avec materiel)

Assistance ventriculaire

Uniguement pour les gestes dentaires a risque



Antibioprophylaxie de I'El:
quid des autres gestes invasifs => le NON est positionné

Section 3. Recommendation Table 2 — Recommendations for

infective endocarditis prevention in high-risk patients

Systemic antibiotic prophylaxis |[may be considered |for

high-risk patients undergoing an invasive diagnostic or
therapeutic procedure of the respiratory, IIb
gastrointestinal, genitourinary tract, skin, or

musculoskeletal systems.

Sur la base des résultats de 2 études sur bases de données médico-administratives



HAS

Dans [’heure précédant legeste

Absence d’allergie a la pénicilline Amoxicilline 50 mg/kg
Allergie a la pénicilline Azithromycine 500 mg 20 mg/kg
ou 1¢g 25 mg/kg
Pristinamycine Cl<6ans

AMOXICILLINE : le + efficace

Si doute sur allergie => Tests néecessaires




Antibioprophylaxie avant pose de TAVI / tout
materiel intracardiague par voie fémorale

couvrir Enterococcus faecalis et Staphylococcus aureus

Amoxicilline - acide clavulanique 2 g IV
Allergie: vancomycine 20 mg/kg ou teicoplanine 12 mg/kg
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Diagnhostic — DUKE 2023

Table 10 Definitions of the 2023 European Society of Cardiology modified diagnostic criteria of infective endocarditis
Major criteria
(i) Blood cultures positive for IE
(a) Typical microorganisms consistent with |E from two separate blood cultures:
Oral streptococci, Streptococcus gallolyticus (formerly 5. bovis), HACEK group, 5. aureus, E. faecalis
(b) Microorganisms consistent with |E from continuously positive blood cultures:
« >2 positive bloed cultures of blood samples drawn >12 h apart.
* All of 3 or a majority of >4 separate cultures of blood (with first and last samples drawn =1 h apart).
(c) Single positive blood culture for C. burnetii or phase | IgG antibody titre >1:800.
(ii) Imaging positive for IE:
Valvular, perivalvular/periprosthetic and foreign material anatomic and metabolic lesions characteristic of |E detected by any of the following imaging techniques:
+ Echocardiography (TTE and TOE).
» Cardiac CT.
« [18F]-FDG-PET/CT(A).
« WBC SPECT/CT.



Minor criteria

(i) Predisposing conditions (i.e. predisposing heart condition at high or intermediate risk of IE or PWIDs)*
(ii) Fever defined as temperature >38°C
(iii) Embolic vascular dissemination (including those asymptomatic detected by imaging only):
* Major systemic and pulmonary embeoli/infarcts and abscesses.
* Haematogenous osteoarticular septic complications (i.e. spondylodiscitis).
+ Mycotic aneurysms.
* Intracranial ischaemic/haemorrhagic lesions.
+ Conjunctival haemorrhages.
* |aneway’s lesions.
(IV) Immunological phenomena:
* Glomerulonephritis.
* Osler nodes and Roth spots.
* Rheumatoid factor.
(V) Microbiological evidence:
* Positive blood culture but does not meet a major criterion as noted above.

* Serological evidence of active infection with organism consistent with IE.
IE Classification (at admission and during follow-up)

Definite:
+ ) major criteria.
* 1 major criterion and at least 3 minor criteria.
* 5 minor criteria.
Possible:
* 1 major criterion and 1 or 2 minor criteria.
* 3—4 minor criteria.
Rejected:

* Dioes not meet criteria for definite or possible at admission with or without a firm alternative diagnosis.

[18F]-FDG-PET/CT, "*F-flucrodecxyglucose positron emission tomography; CT(A), computed tomography (angiography); HACEK, Haemophilus, Aggregatibacter, Cardiobacterium, Eikenella,
and fingellg; IE, infective endocarditis; lg, immunoglobuling PWID, people wheo inject drugs; TOE, transoesophageal echocardiography; TTE, transthoracic echocardiography; WBC SPECT/CT,
white blood cell single photon emission tomegraphy/computed tomography.

*For detailed explanation of predisposing conditions, please see Section 3.

£ ESC 2023
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Antibiotic therapy Lv. in hospital or OPAT

Patient-centred care
Recovery plan
Patient education - oral and general hygiene

@Eesc—
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Hémocultures

 AVANT ATB++

e 3 Séries a 30 min d’intervalle
* 10m| minimum

e Culture : 5 jours uniquement

* Plusieurs HC + : FR d’Ei
* Délai de positivité court : FR d’Ei,

e Staph aureus Kahn et al, CID 2021
Oldberg et al Eur J Clin Microbiol Infect Dis. 2021
° Enterococcus Finhman et al, J Clin Med. 2021

Lourtet-Hascoét et al, Eur J Clin Microbiol Infect Dis. 2019



Microbiologie

Bactéries identifiées par HC,
N=3116

m Staphylococcus
aureus

Pathozéne Valve native Valve prothétique
; N=1764 (65%) N=939 (35%)

SCN S. aureus 32% 23%
S. coagulase negative 9% 18%
m Streptococcus S. viridans 15% 10%
viridans S, gallolyticus % 6%
® Enterococcus Entérocoques 13% 22%
Gram negatif 3.5% 2.5%
m Streptococcus
gallolyticus
m BGN

Registre EuroEndo, Habib et al., 2019



Aucune documentation microbiologique

Staphylocoques

Streptocoques

Entérocoques

Bactéries a
croissance lente

Streptocoques déficients :

-Gemella
-Granulicatella spp

p

€

N

Bactéries non
cultivables

Fievre Q : Coxiella burnetii

Maladie de Whipple

Bartonella
Mycoplasma pneumoniae

Legionella pneumophilia

Brucella (si critere géographique)

4




ORIGINAL RESEARCHARTICLE

Que|s Stre ptO font deS i Prevalence of Infective Endocarditis in

Streptococcal Bloodstream Infections Is
Dependent on Streptococcal Species



S. mutans
S. gordonii
S sanguinis
IE prevalence
50% -+

S. mutans Number of IE cases
S. gordonii
l‘s. cristatus
4 10 40 80

ORIGINAL RESEARCHARTICLE

Prevalence of Infective Endocarditis in
Streptococcal Bloodstream Infections Is
Dependent on Streptococcal Species

6506 BSI

>

40% T
S. sanguinis
S. gallolyticus
Risk of IE

oo+ [ -

.s. mitis/oralis

Low Moderate  High Very high

Prévalences les + élevées
S. mutans 47.9%

S. gordonii 44.2%

20% T
15% +
G. adiacens : S. agalactiae

10% -1 O ‘S. RS S. dysgalactiae

5% — S. salivarius S. anginosus S postmonies

S. pyogenes
0% — i t % % % %
0 25 50 100 200 400 500 1000 2500

Number of cases with BSI

S. sanquinis 34.6%

Chamat-Hedemand et al., Circulation, 2020



Patient Characteristics, Microbiology, and Mortality

. . a . . f Infecti d ditis After T h i
Pa rt I C u | a r I te S d e S E I S u r' TAV' : ;)[ a{::ﬁg;ﬁ?atio;zr itis After Transcatheter Aortic

Jarl Emanuel Strange,'* Lauge Ostergaard,’ Lars Kober,' Henning Bundgaard,' Kasper Iversen,” Marianne Voldstedlund,® Gunnar Hilmar Gislason,***
Jonas Bjerring Olesen,” and Emil Loldrup Foshol'

Enterococcus spp
Streptococcus spp
HC négatives rares CCL des auteurs :
ATBprophylaxie couvrant
les entérocoques?

CoNS Streptococci Enterococci Staphylococceus aureus

[ IE after TAVI [ |E after non-TAVI PV [l Native valve |IE

Strange et al., Clinical Infectious Diseases, 2023



ARN 16s sur les valves

* Intérét dans les Ei a HC négatives
» Si ATB préalable aux prélevements bactério
* Bactéries de culture difficile (Coxiella, Bartonella)

e Sensibilité variable suivant les études

* Faux positifs
e Bactéries commensales
 Contamination bactérie environnementale
* Persistance de 'ADN # infection active

||
rrsH rrfH
ADNr 16S ADNr 58
~1500pb ~120pb

Rovery et al., Pediatr. J. Clin. Microbiol. 2005
Timbrook et al, CID 2017
Lieasman et al, J Clin Microbiol., 2017
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Paraclinique

ETO ++
ETT

= A répéter si suspicion
persistante
= Enfinde TTT?

Scanner cardiaque
Plutot si ETT non disponible

Bilan d’extension
Imagerie cérébrale
TDM corps entier

Tep Scanner




Paraclinique

Recommendation Table 6§ — Recommendations for the
role of computed tomography, nuclear imaging, and
magnetic resonance in infective endocarditis

Recommendations Class® Level®
Cardiac CTA is reccmmended in patients with

possible MVE to detect valvular lesions and confirm ..
the diagnosis of IE 315817

[8F]FDG-PET/CT{A) and cardiac CTA are
recommended in possible PVE to detect valvular
lesicns and confirm the diagnosis of

|E 12125.209.210,237-239

Cardiac CTA is recormmended in MNYE and PYE to
diagnose paravalvular or periprosthetic
complications if echocardiography is
inconclusive 20 1¢8189.183122

Brain and whcle-bedy imaging (CT, [18FJFDG-PET/
CT, andfor MRI) are recommended in symptomatic™
patients with NVE and PVE to detect peripheral
lesions or add minor diagnostic criteria *'" "
200,210,212,240.241

WEBC SPECT/CT should be considered in patients
with high clinical suspicion of PVE when la C

echocardiography is negative or inconclusive and

when PET/CT is unavailable >'*2"¢

[18FFDG-PET/CT(A) may be considered in possible
CIED-related IE to confirm the diagnosis of

|E 21123205.210,227.228

Brain and whcle-bedy imaging (CT, [18FJFDG-PET/
CT, and MRI) in NVE and PVE may be considered for
screening of peripheral lesions in asymptomatic
patients.'#21%7-201

= ESC 2023



Tep Scan

* Faible sensibilité pour

* Infection sur matériel cardiaque implantable
* Valve prothétique

* Intérét pour foyers 2res
* Bactériémie S aureus ++

Un Tep négatif ne doit pas éliminer le diagnostic

Albano et al., JACC Cardiovasc Imaging.2021
Juneau et al., Circ Cardiovasc Imaging. 2017
Wang et al, Circ Cardiovasc Imaging. 2020
Thottacherry, CID 2022
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J1 de I'antibiothérapie = Hémocultures stériles

Valve peu vascularisée > Immunité peu efficace

Végeétation avec fortes concentrations bactériennes > Effet inoculum

\ Modifications métaboliques :

bactéries quiescentes

Antibiothérapie IV
BL en IVSE avec des perfusions prolongées
Association ATB
ATB longue




Traitement Empirique
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Dans toutes les autres situations, le traitement antibiotique peut
étre differé jusqu’aux resultats de 'Hemoculture




Traitement empirique

El valvulaire native + prothétique >1 an post chir

=> Cibles : SAMS (35%)), streptocoques (35%), entérocoques (10%)

+gentamicine IV (5 mg/kg/jour) uniguement chez les patients en sepsis)



Traitement empirique

J Antimicrob Chemother 2019; 74: 3511-3514 AII::tImICLObIGI
doi:10.1093/jac/dkz388 Advance Access publication 8 September 2019 C emot erCIpy

In vitro bactericidal activity of amoxicillin combined with different
cephalosporins against endocarditis-associated
Enterococcus faecalis clinical isolates

Nathan Peiffer-Smadja’t, Elena Guillotel*t, David Luque-Paz?, Naouale Maataoui®“, F.-Xavier Lescure™? and
Vincent Cattoir (3 >°*

Etudein vitro
10 souches d’Enterococcus faecalisd’El et 2 souches de référence

Une synergie a éte observée a 12 & 24h :
 amoxicilline/cefazoline et amoxicilline/ceftriaxone pour 12/12 souches

Un effet bactéricide a été observe a24 h .
 amoxicilline/cefazoline pour 8/12 souches
 amoxicilline/ceftriaxone pour 6/12 souches

En moyenne, amoxicilline/cefazoline était Passociation la plus bactéricide a 24h



Traitement empirique

El valvulaire native + prothétique >1 an post chir
=> Cibles : SAMS (35%), streptocoques (35%), entérocoques (10%)

Amoxicilline IV (200 mg/kg/jour) + cefazoline 1V (100 mg/kg/jour)

+gentamicine IV (5 mg/kg/jour) uniguement chez les patients en sepsis)

= S alleriie aux bétalactamines :

Alternative : vancomycine IV
(30 mg/kg/jour, perfusion continue apres dose de charge)




Traitement empirique

El valvulaire prothétigue précoce, <1 an post chir
=> Cibles : Staph dont métiR, Entérocogues, BGN

Daptomycine IV @2mgkgjour) + cefepime 1V 8o mgkgiour, perfusion continue aprés une dose
de charge)
+ gentamicine IV (5 mg/kg/jour) uniguement chez les patients en sepsis)



Ei a Streptocoque
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Ei a Streptococcus sensibles (CMI Péni G < 0,25 mg/l)

Antibiotique Dosage

Traitement standard de 4 semaines
Amoxicilline 150 mg/kg/j, IV en 4 a 6 fois

ou

Sl el 2 g/}, IV enl fois

Traitement de 2 semaines
Amoxicilline 150 mg/kg/j, IV en 4 a 6 fois
ou

Ceftriaxone 2 g/d IV en 1 fois

avec

Gentamicine 3 mg/kg/d, IV en 1 fois
Allergie aux beta-lactamines

Vancomycine 30 mg/kg/j, IV, en 2 fois ou en continu

Durée
(semaines)

Commentaires

Ce schéma de 4 semaines sans

aminosides est préféré chez les
patients > 65 ans et/ou

Insuffisance rénale chronique
6 semaines si EIl sur VP

Uniguement si El sur valve native
et a fonction rénale normale

6 semaines si El sur VP



Ei a Streptococcus SFP a la Péni G (cmi>0.25mgh)

Guidelines Infectious Diseases Now 55 (2025) 105011

MIC amox = 0.5 mg/L \ Amox 100 mg/kg/d
Alternative if — . Ceftriaxone 2g /d

MIC C3G = 0.5 mg/L

Streptococcal IE

(no allergy to [3- 0.5 mg/L<MIC amox = 2 mg/L MIC C3G = 0.5 mg/L ———— Ceftriaxone 2g /d
lactams) ;

Amox 200 mg/kg/d
+ Gentamicine 3 mg/kg/d

MIC amox > 2 mg/L \ MIC C3G = 0.5 mg/L ——— Ceftriaxone 2¢g /d
MIC C3G = 0.5 mg/L ———  Vancomycin 30 mg/kg/d
Fig. 1. Algorithm for the choice of antibiotic in streptococcal IE according to the MICs of amoxicillin and ceftriaxone. Abbreviations: MIC: minimal inhibitory
concentration, C3G: ceftriaxone, amox: amoxicillin.

Durée :

4 semaines de beta-lactamine si EI VN Gentamicine : 15jours
6 semaines de beta-lactamine si EI VP

MIC C3G > 0.5 mg/L ——




Ei a Streptococcus R aux BL — Allergie BL

Vancomycine :
+ 30 mg/kg/jour IV en 2 fois ou en continu

Durée :
4 semaines si El VN
e 6 semaines sl El VP
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Enterocoque

30°™ JRPI
Journée Régionale de
Pathologie Infectieuse

Mardi 08 octobre 2024

9h00 a 17h00

Faculté de Médecine de Lille
Pole Recherche
Espace Congrés




El a Enterococcus faecalis

Contexte Molécules Durée

Pas d’allergie aux BL

Attention aux fortes posologies d’AMOXICILLINE
Neuro et néphrotoxicité

* Smith AAC 2015, Werth JAC 2015, Sakoulas AAC 2014



El a Enterococcus faecalis

Contexte Molécules Durée

Allergie aux BL

* Smith AAC 2015, Werth JAC 2015, Sakoulas AAC 2014



El a Enterococcus faecium sans ht niveau de R
aux aminosides

Contexte Molécules Durée

S/SFP/R Amoxicilline VANCO GENTAMICINE 6 semaines / 2 semaines

* Smith AAC 2015, Werth JAC 2015, Sakoulas AAC 2014




Ei a Staphylocoque
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Antibiothérapie des Ei a Staphylocogue (VN)

SASM
Pas d’allergie aux bétalactamines Céfazoline A privilégier si infection du SNC (diffusion)
Ou A privilégier si foyers profonds ou bactériemie
Cloxacilline persistante

Allergie a la pénicilline Céfazoline



Original article CLINICAL
. ' . . eq . . . . MICROBIOLOGY
International experts' practice in the antibiotic therapy of infective AND INFECTION
., . . . . . |
endocarditis is not following the guidelines R ESCMID =2

> 13 centres internationaux

100% =
» Pratiques antibiotiques dans les Ei 3 3 11
80%

» 58% Adhésion 60%
i SORT B T 8 8
» 100% adhésion aux guidelines quand 22 7
protocole simple 20% 19 .
0%
» Staph : adhésion entre 54 et 62% Israél Sweden USA  Spain Canada| France| Italy

Fig. 2. Adherence to recommendations by country (figures in the bars indicate the number of microorganisms | conditions with or without adherence by the centres of each
country).

Tissot Dupont et al, CMI 2019



Cefazoline vs Pénicilline M - Bactériémie

CLOCEBA

Promoteur: ETUDE RANDOMISEE MULTICENTRIQUE DE NON

AP-HP INFERIORITE COMPARANT L'EFFICACITE DE LA
CLOXACILLINE A LA CEFAZOLINE POUR LE

Investigateur coordonnateur: TRAITEMENT DES BACTER'EM'ES A

LESCURE Xavier STAPHYLOCOCCUS AUREUS SENSIBLE A LA
METICILLINE.

Centre coordonnateur:
AP-HP - Hépital Bichat Vous étes hospitalisé suite a une septicémie a staphylocoque doré (infection sanguine bactérienne).



Cefazoline vs Pénicilline M - Bactériémie

Lee et al., 2018
Cefazolin versus anti-staphylococcal penicillins for the treatment of  JOUBNAL OF

methicillin-susceptible Staphylococcus aureus bloodstream infections Antl microbial

in acutely-ill adult patients: results of a systematic review and Agents
meta-analysis

v’ lower rates of treatment failure (OR: 0.70; 95% Cl: 0.61-0.82; P<0.001
v" all-cause mortality (OR: 0.69; 95% Cl: 0.59-0.81; P<0.001

v' “The role of cefazolin in the most severely ill patients with MSSA BSI should be prospectively evaluated”

British Journal of Clinical
Pharmaco logy

ORIGINAL ARTICLE Rindone et al., 2018

Meta-analysis of trials comparing cefazolin to
antistaphylococcal penicillins in the treatment

of methicillin-sensitive Staphylococcus aureus
bacteraemia

BrJ Clin Pharmacol (2018) 84 1258-1266 1258
BICP.

v’ lower mortality rate with cefazolin vs. ASP (RR) 0.78, 95% Cl 0.69—0.88, P < 0.0001
v’ Clinical cure more often with cefazolin (RR 1.09, 95% Cl 1.02-1.17, P = 0.02)




Cefazoline vs Pénicilline M - Bactériémie

90-day all-cause mortality

Cefazolin ASP
Study Events Tolal Events Tolal Relative Risk RA
Bal 2015 21 105 7S 249 ~ 0.66
Lee 2011 1 4 5 41 — 0.20
Lee 2018 2 79 24 163 e 0.17
Li 2014 0 59 1 34 — 0.19
McDanel 2017 231 1163 502 2004 - 0.79
Paul 2011 29 72 91 281 |~ 1.24
Poliatt 2016 5 70 5 30 j 0.43

i
Random effects model 289 1580 703 2802
Heterogenety: F = 83%, ©° = 0.0867, p = 001 ' ' ' ! !
o.M o 1 10 100

Favaours Cefazolin

Fawvours ASP

Etudes de cohorte, rétrospectives

B5%-C1 Weight

[0L43; 1.02)
[ou02; 1.64)
[0LD4; 0.71]
[0.01; 4.62)
[0LED; 0.91]
[0.90; 1.73)
[0.13; 1.37)

23.3%

2 1%
o4%

1.85%
330

26.9%
T.9%

0.71 [0.50; 1.02] 100.0%

Weis et al., 2019, Revue de littérature



Cefazoline vs Pénicilline M - Endocardites

European Journal of Clinical Microbiology & Infectious Diseases
https://doi.org/10.1007/510096-021-04313-3

Contexte :
Rupture de stock en France de PéniM

ORIGINAL ARTICLE

Antistaphylococcal penicillins vs. cefazolin in the treatment
of methicillin-susceptible Staphylococcus aureus infective endocarditis:
a quasi-experimental monocentre study

Gp 1 - 35 patients CJP
01/2015-03/2016: Mortalité toute cause a J90 @ # Toxicité
PENICILLINE M 28 69, rénale et
P> hépatique
S

Gp 2 — 38 patients Cp

03/2016-12/2016 : Mortalité toute cause a J90

CEFAZOLINE

Lefevre et al., 2021




Antistaphylococcal penicillins vs. cefazolin in the treatment
of methicillin-susceptible Staphylococcus aureus infective endocarditis:
a quasi-experimental monocentre study

Fig. 2 Kaplan-Meier 90-day
survival estimates in patients
with MSSA-IE receiving ASPs
{Anti Staphylococcal Penicilling
or cefazolin

Product-Limit Survival Estimates
With Number of Subjects at Risk

L

A [Log-Rank p = 05727
90%
80% lessssscsssssnnne W wPgecccnccsnnnns -aCefazolin
& 70% ASPs
"
E
§ 60%
@
- 20% -
s
E 40%
n
30%
20%
..-‘"’ -
o]
T T T T T
0 20 40 60 80
Days since patiens” admission in hospital (Days)
Number at risk
ASPs 35 M 34 3 29 28 26 25 23 22
Cefazolin 38 M 33 k]| 30 30 30 30 30 30

Lefevre et al., 2021



Contents lists available at ScienceDirect

Original article 1L
Clinical Microbiology and Infection MICROBIDL0GY

Comparative outcomes of cefazolin versus antistaphylococcal

journal homepage: www.clinicalmicrobiologyandinfection.com BESCMID :

penicillins in methicillin-susceptible Staphylococcus aureus infective
endocarditis: a post hoc analysis of a prospective multicentre French
cohort study

e 210 patients inclus,
e 53 (25%) sous céfazoline, 157 (75%) sous OXA/CLOXA.

e Aucune # mortalité a J90 :

e 24.5% (13/53) gp CFZ vs 29% (45/157) gp OXA/CLOXA
* p=0.561—-0R 1.2 ; 1C95% 0.49-2.91 ; p.681

 Efficacité : aucune #
e durée de séjour,
 chirurgie secondaire non programmeée a J90,
* taux de rechute.

» Tolérance : arréts de traitement pour effet indésirable moins frequents dans gp CFZ
e 0/53 versus 13/157 patients (p=.042)

Lecomte et al., 2021




Contents lists available at ScienceDirect
Original article
s ) ) ] Clinical Microbiology and Infection gﬁ%%%’?%%%
Comparative outcomes of cefazolin versus antistaphylococcal e Momenaa e et o —
penicillins in methicillin-susceptible Staphylococcus aureus infective
endocarditis: a post hoc analysis of a prospective multicentre French
cohort study
100% -
g 75% 1
0
3
S
£ 50%-
2
c
3
UJ 250/0-
p = 0.29 (log-rank)
— Cefazolin
0% - ASP
0 90 180 270 360
Days since the first positive blood culture
Number at risk
Cefazoli 53 40 35 31 31
ASP| 157 111 101 93 89
0 90 180 270 360

Days since the first positive blood culture

Fig. 3. Kaplan-Meier curve showing 1-year all-cause survival in 210 patients with methicillin-susceptible Staphylococcus aureus infective endocarditis treated with cefazolin
compared to antistaphylococcal penicillins. Patient data were censored at time of death. ASP, antistaphylococcal penicillin.

Lecomte et al., 2021




Comment choisir entre ASPs et CFZ?

* CEFAZOLINE

* Indiquée si allergie a PENI sans choc anaphylactique

* Risque effet inoculum

* « cefazolin inoculum effect » : augmentation de la CMI
* 18.6% de souches de SAMS (Dingle el al., 2022)
* Mais peu effet sur la mortalité (Lo et al, JAC, 2024)

JAC-
Antimicrobial Qg ffffff Journal of

JAC Antimicrob Resist maosowar Clinical Microbiology® )

https://doi.org/10.1083/jacamr/dlae068 Resistance

Clinical significance of cefazolin inoculum effect in serious MSSA

. . . . Prevalence and Characterization of the Cefazolin Inoculum
infections: a systematic review

Effect in North American Methicillin-Susceptible Staphylococcus

Calvin Ka-Fung Lo ( %, Ashwin Sritharan?, Jiesi Zhang®, Nicole Li*, Cindy Zhang®, Frank Wang?, Mark Loeb ( © aureus Isolates
and Anthony D. Bai (5 7*
Tanis C. Dingle,*® Dulini Gamage,® Sara Gomez-Villegas,** (“Blake M. Hanson," (" Jinnethe Reyes,’ April Abbott,®
Carey-Ann D. Burnham,™** (0 Jennifer Dien Bard,"™ Stephanie Fritz,* (" William R. Miller,%" Lars F. Westblade,® Barbara Zimmer,”
Cesar A. Arias,** (" Susan Butler-Wu,™ on behalf of the CLSI Cefazolin High Inoculum Ad-Hoc Working Group



Antibiothérapie des Ei a Staphylocogue (VN)

SASM
Pas d’allergie aux bétalactamines Céfazoline A privilégier si infection du SNC (diffusion)
Ou A privilégier si foyers profonds ou bactériémie
Cloxacilline persistante
Allergie a la pénicilline Céfazoline
Allergie aux bétalactamines Daptomycine Association pendant au plus 7 jours apres la
+ Fosfomycine premiere hémoculture positive
SARM
Daptomycine Association pendant au plus 7 jours apres la
+ premiere hémoculture positive

Ceftaroline
Ou Fosfomycine



Antibiothérapie des Ei a Staphylocogue : doses

ATB Dose journaliere (fonction rénale conservée
CEEAZOLINE 80-100 mg/kg/24hin 31V doses

Or, IV loading dose of 30 mg/kgover 1 hour (max. 2g) and startingat thesame time
(bypass) IV maintenance dose of 80- 100 mg/kg/24h (max. 8g/24h)in 2 12-hour

infusions
(CL)OXACILLINE 12g/j en 4-6 doses IV
CEFTAROLINE 1800 mg/24h en 3 doses IV
DAPTOMYCINE 10 mg/kg/24h en une dose IV
VANCOMYCINE Dose de charge puis perfusion continue avec vancomycinémie

résiduelle a 20-25mg/L
FOSFOMYCINE 8g/24h hourin4 |V doses



Antibiothérapie des Ei a Staphylocogue (VP) —
quid des aminosides

* Sepsis

* Limiter émergence de résistances => en association avec
* RMP

Clinical Microbiology and Infection ALl

NNNNNNNNNNNN

* Cefazoline

journal homepage: www.clinicalmicrobiologyandinfection.com

* Daptomycine?

Aminoglycosides for infective endocarditis: time to say goodbye?

D. Lebeaux ", N. Fernandez-Hidalgo %>, B. Pilmis 4, P. Tattevin °, ].-L. Mainardi '

* Arréter une fois inoculum maitriseé

Lebeaux et al. Clin microbiol infect 2020



Antibiothérapie des Ei a Staphylocoque (VP) —

q u Id d e Ia- R M P Clinical Infectious Diseases
MAJOR ARTICLE

Is Rifampin Use Associated With Better Outcome
in Staphylococcal Prosthetic Valve Endocarditis?
A Multicenter Retrospective Study

Mortalité a un an Rechute Durée de séjour
e R+:37.6% (38/101) e R+:5.9% (6/101) e R+:42.3+/ 18.6
e R-31.6% (25/79) e R-:8.9% (7/79) e R-:31.3 +/-14

e p=0.62 e p=0.65 p<0.001

Le Bot et al, CID 2021



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, July 2008, p. 2463-2467
0066-4804/08/$08.00+0  doi:10.1128/AAC.00300-08
Copyright © 2008, American Society for Microbiology. All Rights Reserved.

Addition of Rifampin to Standard Therapy for Treatment of Native
Valve Infective Endocarditis Caused by Staphylococcus aureus’
David J. Riedel,'* Elizabeth Weekes,?t and Graeme N. Forrest®

Institute of Human Virology and Division of Infectious Diseases, University of Maryland School of Medicine, Baltimore,
Maryland 21201'; Department of Pharmacy, University of Maryland Medical Center, Baltimore, Maryland 21201% and
Department of Medicine, Division of Infectious Diseases, University of Maryland School of Medicine,

Baltimore, Maryland 21201°

Vol. 52, No. 7

TABLE 3. Adverse effects of rifampin for cases and controls

Value for group
Characteristic or effect

P value
Cases Controls
Total no. of subjects 42 42
Rifampin-resistant isolates [no. (%)]* 9 (21) 0(0)  <0.001

Median time to rifampin resistance” 16 (11-26)  NA“ NA
[days (range}]

Elevated transaminases, =5 X 9(21) 1(2) 0.014
baseline [no. (%)]
Drug interactions [no. (%) 22 (52) 0(0) =<0.001

“ All nine isolates were from patients who were bacteremic at initiation of
rifampin treatment.

P Nine isolates were analyzed.

¢ Drug interactions occurred with methadone (nine cases), warfarin (four
cases), protease inhibitors (three cases), antifungal agents (e.g.. fluconazole

v' Emergence de résistances
v’ Effets indésirables hépatiques
v’ Interactions

meédicamenteuses
v Durée de séjour prolongée
v" Survie moins bonne

TABLE 4. Clinical outcomes for cases and controls

Value for group
Characteristic or outcome

P value
Cases Controls
Total no. of subjects 42 42
[Median length of bacteremia 5.2 (1-26) 2.1 (1-8) <0.001
[days (range)]
Requirement of hemodialysis 8 (19) 7(17) 0.8
[no. (%)}
Valve surgery [no. (%)] 9(21) 2(5) 0.03
o [nr\ (0,.)] Q(')‘I) .:1.(0} 022
(range)]
[ Survival [no. (%)] 33(79) 40 (95) 0.048 |

Attention : patients non comparables entre les gp (+ séveres, + emboles cérébraux ... Gp RMP)
Emergence de R : 9 patients sur 16 traités avant négativation de I’'HC

Riedel et al. 2008




Place de la RMP

 Ftudes contradictoires...
* Introduction une fois I'inoculum maitrisé

* Nécessité d’'un essai randomisé +++



Antibiothérapie des Ei a Staphylocoque (VP)

CEFAZOLINE / CLOXACILINNE

= Socne |

Hémoc - /
Chirurgie

RELAIS ORAL?

RIFAMPICINE

DAPTOMYCINE RELAIS ORAL

m[ RIFAMPICINE

Hémoc -/
Chirurgie
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Relais per 0s? Les premiers essais

Endocardites a Streptococcus péni S ; valve native

n=15 Ceftriaxone 2s Amox 1gx4/j 2s
T ] Suivi 6M (o
] Remission : 100%
Ceftriaxone 2g/j 4s

v

n=15
Stamboulian et al. Rev Infect Dis 1991

Heldman et al. Am ] Med 1996



Relais per 0s? Les premiers essais

Endocardites a Streptococcus péni S ; valve native

n=15 Ceftriaxone 2s Amox 1gx4/j 2s
I >uivi 6M
I ——

v

n=15 Ceftriaxone 2g/j 4s

Endocardites du cceur droit Staph => UDIV

n=45 Ciprofloxacine 750x2 + rifampicine 300mg x2

I

v

=40 Oxacilline 2g/4h ou vanco 1g/12h; 6s

Rémission : 100%

Stamboulian et al. Rev Infect Dis 1991

50% perdus de vue
Rémission > 88%

Meilleure tolérance néphro,
hépato groupe PO

Heldman et al. Am ] Med 1996
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Relais per os? Essai POET

Inclusion
> 18 ans
Ei coeur gauche
Streptocoques, E. faecalis, S. aureus, SCN
Stables ++ sous ATB IV
Pas/plus d’indication chirurgicale (ETO)

Exclusion
BMI > 40

Malabsorption
Mauvaise observance
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Inclusion
> 18 ans Exclusion

Ei coeur gauche BMI > 40
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Stables ++ sous ATB IV Mauvaise observance

Pas/plus d’indication chirurgicale (ETO)




Relais per os? Essai POET

Inclusion
> 18 ans Exclusion
Ei coeur gauche BMI > 40
Streptocoques, E. faecalis, S. aureus, SCN  [RMEIEIEEIio (el
Stables ++ sous ATB IV Mauvaise observance
Pas/plus d’indication chirurgicale (ETO)

Randomisation 1:1

ATB IV >10j IV : hospitalisation
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Partial Oral versus Intravenous Antibiotic Treatment
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ETO

Fin|traitement

(>7j apres chir valvulaire) |
ETO <48h

PO : hospit ou cs suivi / 2-3j

Suivi jusqu’a M6

Iversen et al. NEJM 2019
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Partial Oral versus Intravenous Antibiotic Treatment
of Endocarditis

Kasper Iversen, M.D., D.M.Sc., Nikolaj lhlemann, M.D., Ph.D., Sabine U. Gill, M.D., Ph.D.,
Trine Madsen, M.D., Ph.D., Hanne Elming, M.D., Ph.D., Kaare T. Jensen, M.D., Ph.D.,
Niels E. Bruun, M.D., D.M.Sc., Dan E. Hofsten, M.D., Ph.D., Kurt Fursted, M.D., D.M.Sc.,
Jens ). Christensen, M.D., D.M.Sc., Martin Schultz, M.D., Christine F. Klein, M.D., Emil L. Fosbell, M.D., Ph.D.,
- Flemming Rosenvinge, M.D., Henrik C. Schenheyder, M.D., D.M.Sc., Lars Keber, M.D., D.M.Sc.,
Oral reglmens Frequency n (%) Christian Torp-Pedersen, M.D., D.M.Sc., Jannik Helweg-Larsen, M.D., D.M.Sc., Niels Tender, M.D., D.M.Sc.,
] Claus Moser, M.D., Ph.D., and Henning Bundgaard, M.D., D.M.Sc.

Dicloxacillin and rifampicin 15 (33)

Amoxicillin and r'lfampicin 13 (29) Oral regimens Frequency n (%)

Moxifloxacin and rifampicin 3(7) Amoxicillin and rifampicin 47 (52)
Amoxicillin and moxifloxacin 12 (13)
Rifampicin and linezolid 8(9)
Moxifloxacin and linezolid 8(9)
Amoxicillin and linezolid 7 (8)

Oral regimens Frequency n (%)
Amoxicillin and moxifloxacin 24 (47)
Amoxicillin and linezolid 13 (25)
Amoxicillin and rifampicin 6(12)
Moxifloxacin and linezolid 5 (10)

Iversen et al. NEJM 2019
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Probability of Primary Qutcome
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IV:12,1%,
PO : 9% (p=0,40)

Iversen et al. NEJM 2019



Clinical implementation of partial oral
treatment in infective endocarditis: the Danish
POETry study

Stabilization criteria

STREPTOCOQUES

Left-sided IE with 5. aureus, @

coagulase-negative staphylococei,
% Streptococcus spp. or
Enterococcus faecalis

Intravenous antibiotics administered @
=10 days and 27 days after O—p
heart surgery

Stabilization of infection
i Mo fever (T <38°C) >2 days @
i CRP <25% of max or <20 mg/l

Y P—r— ENTEROCOQUES : réserves émises
Other indication for continued @ (PKPD)

intravenous antibiotic administration,
BMI =40 kg/m? or reduced

gastrointestinal uptake
STAPHYLOCOQUES : réserves émises
N e N e — Molécules de POET non dispo en France

— Attente résultats de RODEO

antibiotic therapy antibiotic therapy




Clinical implementation of partial oral

D es g p NON COM p ara b | @S ... treatment ininfective endocarditis: the Danish

POETry study

a @ Patients with IE
(@]

B

& | Différences significatives sur
Patients excluded +—| (78 ! 7 o s
due to ineligibility Vil Y les caracte rlSthues des

or death .
I patients :
‘ Patients considered
. possible candidates
for POET-treatment

s N

p A
v ¥
Patients received Patients received
oral step-down traditional intravenous
antibiotic therapy antibiotic therapy

Pries-Heje et al., European Heart Journal, 2023



Clinical implementation of partial oral

Efﬂ cac |té S| m | | 3 | re d U P O treatment in infective endocarditis: the Danish

POETry study

Composite primary outcome
i Symptomatic embolic event
i Unplanned cardiac surgery

iii Relapse of bacteraemia
iv All-cause mortality

CIJP :

PO : N=30 (13%)
Cumulative incidence IV . N =59(18%)
:E:: Log rank p=0.051 p:0.0S 1
20% Intravenous

e

10% —
Oral step-down
0% —

0 1 2 3 4 5 &
Months since end of antibiotic treatment

A 322 298 286 277 271 268 263
L] 240 232 228 220 214 212 210

Pries-Heje et al., European Heart Journal, 2023



Clinical implementation of partial oral

Efﬂ cac |té S| m | | 3 | re d U P O treatment in infective endocarditis: the Danish

Median length of stay

Oral step-down = 24 days (IQR 17-36)
Intravenous = 43 days (IQR 32-51)
(p <0.001)

POETry study

A Embolic events B Non-planned heart valve surgery
@ = e =
s = Gray's test p =0.38 g < Gray's test p = 0.64
= z
o L&)
= =
- -
2 o g o
= Intravenous = Oral
E _rf F
g 52 Cral 5 = ﬁ
o o l l l l l l | Q o [ I l I I l 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Months Months
Intravenous 322 298 288 280 274 272 268 Intravenous 322 300 290 283 278 276 271
Oral 240 236 232 226 222 219 217 Oral 240 237 233 226 220 218 216
c Relapse of bacteremia D All-cause mortality
g = @
E o | Gray's test p =0.91 E & | Log rank p = 0.02 Intravenous
2 g
= . £ =
2z © z 2
& = QOral
g Oral g
E = | = ivavenos E 2
o o | I I I I | o o T I T T I 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Months Months
Intravenous 322 300 290 285 279 276 271 Intravenous 322 300 291 286 282 2B0 276
Oral 240 233 229 224 220 218 216 Oral 240 237 233 228 224 222 220

3 Cumulative incidence of each of the components of the composite endpoint. Occurrence of (A) symptomatic emboelism, (B) unplanned
urgery, (C) relapse of bacteraemia, or (D) all-cause mortality after end of antibiotic treatment for IE and within 6 months of follow-up.
J—C) are presented from 0% to 12% and panel D from 0% to 20%. Intravencus, intravenous antibiotic treatment; Oral, oral step-down anti-

ararw

Pries-Heje et al., European Heart Journal, 2023



Clinical Infectious Diseases

MAJOR ARTICLE

Real-World Application of Oral Therapy for Infective
Endocarditis: A Multicenter, Retrospective, Cohort Study

Sarah Freling,'? Noah Wald-Dickler,"*® Josh Banerjee,' Catherine P. Canamar,’ Soodtida Tangpraphaphorn,' Dara Bruce,? Kusha Davar,"®
Fernando Dominguez,’ Daniel Norwitz,® Ganesh Krishnamurthi,'? Lilian Fung,"? Ashley Guanzon,"* Emi Minejima,"* Michael Spt-)lll):-)rg.I

LNFY h
Ivma
Infectious Diseases Society of America  hiv medicine ossociation OXFORD

Succes clinique similaire

\Y
211 patients

Catherine Spellberg,' Rachel Baden,' Paul Holtom,"? and Brad Spellberg'

Tahle 2. Clinical Outcomes

+vieux (55 vs 39, p=0.01) Outcome AT OS2 (a4 Valus
+ comorbides : Clinical success at 90 days 178(84.4)  40(87.0) 66
Diabéte —IRC dialysés e el L e
Valve aortique Absanc ’
complic
P O Clinical success at 90 days
. by comorbidity®
46 patlents Liver diseasa 34 (B7.2] 8{57.1) 0z
Valve tr|CUSp|de Readmissions within 90 days 72 (34.1) 12 {26.1) .29

UDI (37% vs 18%, p=0.01)
SARM (34.8% vs 20.4%, p =
0.04

Freling et al., Clinical Infectious Diseases, 2023




Toxicite de I'lV

Durée d’hospitalisation similaire

Table 4. Adverse Events

Clinical Infectious Diseases LI

Real-World Application of Oral Therapy for Infective
Endocarditis: A Multicenter, Retrospective, Cohort Study

Sarah Freling,'? Noah Wald-Dickler,"%® Josh Banerjee,' Catherine P. Canamar,’ Soodtida Tangpraphaphorn,' Dara Bruce,? Kusha Davar,"®
Fernando Dominguez,’ Daniel Norwitz,® Ganesh Krishnamurthi,"? Lilian Fung,"? Ashley Guanzon,"* Emi Minejima,"* Michael Spellberg,’
Catherine Spellberg,’' Rachel Baden,' Paul Holtom,"* and Brad Spellberg'

AE

Total patiants with AEs?
Drug allergy leg, rash)
C',r'r.cnpenia"

Acuta kidnay injury
[¥-line infection
IV line—related thrombosis

iOther IV line—related
complications®
All [V line—ralated AEs

Intravenous
Arm
n=211)
58 (27.5)
6 (2.8
10 {4.7)
231{10.9)
4{1.9
4{1.9
9i4.3

17 {8.1)

Oral

Arm P
{n= 4§} Walue
4 18.7) 004
0 0.0} A9
2{4.3) 66
1{2.2) 04g
0{0.0) £
0{0.0) 85
0{0.0) 23
0 {0.0) 04

Table 7. Length of Therapy and Length of Hospitalization

Intravenous
Length of Therapy and Arrm Cral Arm
Hospitalization In=211} {n= 45} F¥alua

Median langth linterguartile rangel, d

Length of inpatiant stay 16 {10-31) 145 {8.8-23.3) 20

Freling et al., Clinical Infectious Diseases, 2023




Molécules du relal oral

Table 6
Oral antibiotic regimen according to IE bacteria.

First-line oral antibiotic

Alternative oral antibiotic

Guideline

Oral switch may be offered after at least 10 days of effective IV
antibiotic therapy and at least seven days after valve surgery in
stable patients.

regimen regimen
Streptococcus spp. Amoxicillin + rifampicin Awaiting results of the RODEO
or trial
Amoxicillin + moxifloxacin Amoxicillin
Enterococcus Amoxicillin + moxifloxacin Awaiting results of the RODEO
faecalis trial
Amoxicillin
Staphylococcus Awaiting results of the RODEQ  Cotrimoxazole
spp. trial
Rifampicin + levofloxacin
GNB Ciprofloxacin

Adult antibiotic dosage and route

Oral antibiotic Dosage if patient < 70 kg Dosage if patient > 70 kg
Amoxicillin 1.5 gtid 2 g tid

Rifampicin 600 mg qd 900 mg qd

Moxifloxacin 400 mg qd 400 mg qd

Levofloxacin 500 mg qd 750 mg qd
Cotrimoxazole 320/1600 mg tid* 320/1600 mg tid*
Ciprofloxacin 750 mg bid 750 mg bid

*Lower doses of oral cotrimoxazole (160/800 mg bid) have been used in un-

complicated S. aureus bacteraemia.



Relais per os - Essai en cours : RODEO

* Relais Oral Dans le traitement des Endocardites astaphylocoques ou streptOcoques multisensibles

* Multicentrique, national, randomisé, en ouvert

* PHRC 2014

/ BNl S 4gxcms'°n / CPJ = Echec \
Inclusion Malabsorption . o
e >18ans Mauvaise observance Deces
_  Embole septique
| oo o e © Rechute oo
| e Chir vasculaire urgence
Streptocoques, entérocoques amox S k /
 >10jABIV

v

* Apyrétigue >48h, hémoc stériles . "
\ PO : > 14j Suivi jusqu’a 18s

Randomisation 1:1
Stratifiée chir valvulaire




Quid de |la dalbavancine?



Quid de la dalbavancine?
HAS

HAUTE AUTORITE DE SANTE

Médicament v Vaccination v Dispositif Evaluation économique v  Moyens d'information v  Agenda

Ex . diabéte. antalgique. alzheimer. prothése de har Dans tout le site A4

Industriels > Mé > XYDALBA i ibiotique de la classe des glycopeptides

Avis delaCT du 14 décembre 2016

. _ .
et XYDALBA (dalbavancine), antibiotique de la AMM : Peau et Tissus mous
classe des glycopeptides

INFECTIOLOGIE - Nouveau médicament
AVIS SUR LES MEDICAMENTS - Mis en ligne le 29 mars 2017

) ECOUTER

[-] AJOUTER A MA SELECTION Nature de la demande

Inscription



Quid de |la dalbavancine?

Médicament v Vaccination v Dispositif Evaluation économique v  Moyens d'information v  Agenda

: Peau et Tissus mous

Industriels > Mé > i ibiotique de la classe des glycopeptides
Avis de laCT du 14 décembre 2016
Documents: 3 . . . @
 istorique desavs XYDALBA (dalbavancine), antibiotique de la
classe des glycopeptides
-CHARGER LAVIS

INFECTIOLOGIE - Nouveau médicament
AVIS SUR LES MEDICAMENTS - Mis en ligne le 29 mars

[-] AJOUTER A MA SELECTION Nature de la demande
Inscription

* Spectre anti-Gram +

* Demi-vie 14,4 jours 1=> Traitement prolongé
* Périodicité de perfusion : 7, 14, ... Jours 234

* Possibilité TDR : Dosage cibles

1Allergan et al, 2019, 2Dinh et al, 2019, sDunne et al, 2015, sEscrihuel-Vidal et al, 2019



Dalbavancine prolongéee hors AMM
Type d'infection | Type dlessai | Patients | Succésclinique | Récidive M6 | Auteurs

Infections Randomisé, Ctl 80 1,5% Rappo et al, 2019
ostéo- Cohortes Rétro. 64 3,5% Morata et al, 2019
articulaires Cohortes Rétro. 62 NA Wunsch et al, 2019
+/-matériel Cohortes Rétro. 50 17,8% Bai et al. 2020
Cohortes Rétro. 48 4,0 % Dinh et al, 2019
Bactériémies Cohortes Rétro. 49 0 Hidalgo et al, 2019
compliquées Cohortes Rétro. 13 0 Vasquez et al, 2020
Cohortes Rétro. 113 NC Bryson-Cahnet al,
2019
Infections Cohortes Rétro. 9 4 Dinh et al, 2019
matériel Cohortes Rétro. 10 0 Bouzaet al, 2018

endovasculaires Cohortes Rétro. 6 NA Borket al, 2019



Dalbavancine dans les Ei

Etudes Traitement Nbrede patients Efficacite M3 (%) Récidive Auteurs
34 85 0 Hidalgo et al, 2019
Relais 27 92 3,7 Tobudic et al, 2018
traitement 25 89 NA Wunsch et al, 2019
, de reference 19 72(m) 4 Dinh et al, 2019

Cohortes Rétrosp.

9 55 44% PdV Bryson et al, 2019
Schémas 8 75 24% PdV Vazquez et al, 2019
Variables 7 85 14 Bouza et al, 2019
6 83 16 Bai et al, 2020

Gatti et al, 2021



Dalbavancine + Ei —indications, schéma CHU

Prise en charge aigué Retour a domicile / HAD / SSR ‘ ‘
J14 142

4—‘ Traitement de référence )—’14 T >
Surveillance
Dalbavancine Dalbavancine Efficacité et tolérance
1500 mg 1500 mg M3, M6 et M12
76% succes clinique
Indication Relais Dalbavancine 4
4% échec
Effets indésirables graves / allergie Critére médical
20% PDV

Toxicomanie IV
Accés veineux complexe

Permettre retour au lieu de vie

Critere Médico-

Prise en charge palliative .
Social

Infection KT / PAC

Syndrome Glissement

Opposition aux soins

Travail en cours avec le Pr E.Faure et H Cleiss



Endocardites a candida

Ampho B liposomale 3-5mg/kg

+- 5FC 25mg/kgx4/)

Caspofungine 150 mg/j
ou Micafungine 150mg/j

Fluconazole suppressif ??




Endocardites fongiques

. Aspergillus spp.

Candida spp.

C.albicans

Non-albicans

. Histoplasma spp
Others

Rare yeasts
Rare molds

Endemic mycoses other
than histoplasmosis

FIG 1 Causative pathogens of fungal endocarditis.

Thompson et al., Clinical Microbiology Reviews, 2023

Fungal Endocarditis: Pathophysiology, Epidemiology, Clinical
Presentation, Diagnosis, and Management

George R. Thompson 1,20 Jeffrey D. Jenks,“® John W. Baddley,® James S. Lewis 11, Matthias Egger,? @llan S. Schwartz,®
Johannes Boyer,? Thomas F. Patterson,” Sharon C.-A. Chen," Peter G. Pappas,* © Martin Hoeniglg"I

Candida grand majoritaire




Fungal Endocarditis: Pathophysiology, Epidemiology, Clinical

E N d OCd rd |teS fo N g] q ues Presentation, Diagnosis, and Management

George R. Thompson 1,20 Jeffrey D. Jenks,“® John W. Baddley,® James S. Lewis 11, Matthias Egger,? @llan S. Schwartz,®
Johannes Boyer,? Thomas F. Patterson,” Sharon C.-A. Chen," Peter G. Pappas,* @ Martin Hoeniglg"I

Systemic complications Local complications

Endophthalmitis  Myocardial infarction

Heart
block

Symptomes typiques des

\ Ring

endocardites plutot absents : 'S
Fievre 60-70%, peu signes périph \EA% ) re \ i

Heart
failure

Mycotic aneurysm Aneurysm

FIG 4 Systemic and local complications of fungal endocarditis. Yellow rim indicates greater risk compared to

Thompson et al., Clinical Microbiology Reviews, 2023 bacterial endocarditis.



Fungal Endocarditis: Pathophysiology, Epidemiology, Clinical
Presentation, Diagnosis, and Management

(®George R. Thompson m,>® Jeffrey D. Jenks,“ John W. Baddley,® James S. Lewis IL,f Matthias Egger,® ®llans. Schwartz,?
Johannes Boyer,? Thomas F. Patterson," Sharon C.-A. Chen," Peter G. Pappas," ® Martin Hoenigl"'I

Traltement

TTT Ei a Candida
Privilégier echinocandines forte dose (act sur biofilm)

Jamais azolés en monothérapie
Minimum 6 semaines




Pathogen(s) First line (preferred) agent Alternative agent Agents to avoid
Candida spp. L-AmB * 5-FC or echinocandins L-AmB + 5-FC/echinocandins or FLU (for initial therapy)
(high dose) echinocandins + 5-FC/FLU
Aspergillus spp. VRC or L-AmB POS or ISA AmB-d
Rare Molds
Mucorales L-AmB * echinocandin POS or ISA AmB-d
Fusarium spp. VRC = L-AmB L-AmB AmB-d
Lomentospora spp. VRC + TRB VRC L-AmB
Scedosporium spp. VRC VRC+ L-AmB/echinocandin/TRB L-AmB
Phaeohyphomycoses POS or VRC = echinocandins/TRB L-AmB = echinocandins AmB-d
Scopulariopsis ISA or VRC = L-AmB L-AmB
Paecilomyces spp. L-AmB = POS POS
Rare yeasts
Cryptococcus spp. L-AMB + 5FC FLU Echinocandins
Kodamaea ohmeri L-AmB or D-AmB Echinocandins
Malassezia spp. L-AmB D-AmB
Pseudozyma (Moesziomyces/ L-AmB VRC FLU, echinocandins
Dirkmeia) spp.
Rhodotorula spp. L-AmB + 5-FC D-AmB *+ 5-FC Triazoles, echinocandins
Saccharomyces spp. L-AmB or D-AmB FLU or echinocandin
Saprochaete/Magnusiomyces spp. L-AmB + 5-FC VRC Echinocandins
Sporobolomyces spp. L-AmB VRC FLU
Trichosporon spp. VRC or POS FLU or POS Echinocandins

Endemic mycoses
Blastomyces spp.
Coccidioides spp.
Histoplasma spp.
Sporothrix spp.

L-AmB followed by ITR
L-AmB followed by azole
L-AmB followed by ITR
L-AmB = ITR

Thompson et al., Clinical Microbiology Reviews, 2023



Candida endocarditis: systematic literature review from 1997
to 2014 and analysis of 29 cases from the Italian Study of
Endocarditis

Simone Giuliano, Maurizio Guastalegname, Alessandro Russo, Marco Falcone, Veronica Ravasio, Marco Rizzi, ...showall
Pages 807-818 | Received 31 May 2017, Accepted 24 Aug 2017, Published online: 14 Sep 2017

Expert commentary: Both NVE and PVE could be considered biofilm-related diseases, pathogenetically
characterized by Candida intestinal translocation and initial transient candidemia. Cardiac surgery, EAB

treatment and chronic suppressive therapy might be crucial in increasing patient survival.



Délai de la chirurgie

'-@l'e 10 Proposad surgical timing for infactive andocarditis. HACEK, Hoemophilus, Aggregatibocter, Cardickoctenum, Eikenalls, and Kingalle: PVE, prosthas-
: valve sndocarditis. Surgery timing: emergency, within 24 h. Urgant, within 3-5 days. Maon-urgent, within sama hospital 2dmission. 'Dcspﬂn nprntn
R Fa " o - 1 == - S I P -
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Généralités

e Pas si rare => incidence 1-1.4%

Banjanovic et al, Med. Arch., 2022
Tatshuihi et al, Generak Thoracic and Cardiovascular surgery, 2022

e Définition CDC:

Plvts tissulaires / Liquide médiastinal +

/

Médiastinite anapath ou macroscopique

/
Fievre / DT / instabilité thoracique




= NHSN

NATIONAL HEALTHCARE
SAFETY NETWORK January 2024

VAN o) o, .
D e fl n | t I O n S CDC/NHSN Surveillance Definitions for Specific Types of Infections

Mediastinitis must meet at least one of the following criteria:

1. Patient has organism(s) identified from mediastinal tissue or fluid by a culture or non-culture based
microbiologic testing method which is performed for purposes of clinical diagnosis or treatment, for
example, not Active Surveillance Culture/Testing (ASC/AST).

2. Patient has evidence of mediastinitis on gross anatomic or histopathologic exam.

3. Patient has at least one of the following signs or symptoms: fever (>38.0°C), chest pain*, or sternal

instability. *
And at least one of the following:
a. purulent drainage from mediastinal area
b. mediastinal widening on imaging test
Patient <1 year of age has at least one of the following signs or symptoms: fever (>38.0°C),
hypothermia (<36.0°C), apnea*, bradycardia*, or sternal instability*

And at least one of the following:

a. purulent drainage from mediastinal area.
b. mediastinal widening on imaging test.

P

* With no other recognized cause



Définitions
* Infection de plaie superficielle :

* confinée a |la peau et au tissu sous cutané
* signes localisés : rougeur, désunions, collection MAI e a la palpation

brelevement médiastinal
-exploration chirurgicale
abilité sternale, hyperthermie > 38°C + écoulement purulent ou HC+

Slide Matthieu Revest, DESC MIT 2019



Figure 7e. Trends in annual 551 risk for coronary artery bypass graft (CABG) surgeny,

Fréquence dans le temps

Figure 7f. Trends in annual 551 risk for cardiac (non-CABG) surgery, NHS hospitals
England, April 2013 to March 2023

WHS hospitals England, April 2013 to March 2023
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Facteurs de risque

CDC-negative SSI CDC-positive SSI

SSI (n = 292) (n = 147) (n = 145)

aOR (95%Cl) P aOR (95%Cl) P aOR (95%Cl) P
Age > 70 years 1.3 (1.0-1.7) 0.03 1.2 (0.8-1.7) 0.10 1.4 (1.0-2.1) 0.03
Obesity (BMI > 30 kg/m?) 24 (19-32) <0.0l 2.5 (1.7-3.6) <0.01 23 (1.6-34) <0.01
COPD 1.4 (1.0-20) 0.04 1.3 (0.8-22) 0.08 1.6 (1.0-2.5) 0.04
NIDDM 1.7 (1.2-23) <0.01 2.8 (1.9-43) <0.01 1.0 (0.7-1.6) >0.1
IDDM 2.7 (1.9-3.8) <0.0! 42 (26-6.6) <0.0l 1.8 (1.1-2.9) 0.01
Critical pre-operative status 2.0 (1.4-29) <0.01 2.2 (1.3-38) <0.0! 20 (1.2-3.1) <0.01
Serum creatinine > 130 pmol/L 1.3 (09-1.9) 0.06 1.6 (1.0-26) 0.046 1.1 (0.7-2.0) >0.1
I ITA 2.1 (LL1-4.1) 0.02 0.9 (0.2-4.2) >0.1 28 (1.3-5.8) <0.01
21TAs 39 (26-538) <0.0! 5.2 (26-104) <0.0! 33 (20-5.6) <0.01
Vasopressive support 1.4 (1.1-19) <0.0! 1.1 (0.8-1.6) >0.1 1.9 (1.2-28) <0.01
Ventilation duration > 48 h 2.0 (1.4-29) <0.0I 1.4 (0.8-25) >0.1 24 (1.5-37) <0.01
Perioperative transfusion 1.3 (1.0-1.8) 0.05 1.1 (0.7-1.6) >0.1 1.5 (1.0-23) 0.04
Female gender 0.9 (0.5-1.5) >0.1 0.8 (0.3-2.2) >0.1 09 (0.5-1.8) >0.1
Interaction female/| ITA 2.1 (0.8-5.5) 0.10 9.6 (1.5-61.2) 0.02 1.0 (0.3-3.3) >0.1
Interaction female/2 ITA 3.5 (1.8-6.3) <0.01 5.4 (1.9-15.5) <0.0l 1.7 (0.7-4.0) >0.!

Lemaignen et al., Clinical Microbial Infect, 2015



Facteurs de risque

Chir compliquée
Durée CEC

Transfusion
Reprise précoce pour
hémorragie




Prévention

Mesures de prévention

Préopératoire
Dépistage du portage nasal de 5. gurews

Décolonisation prophylactique par mupirocine si
dépistage positif a 5. aureus ou absence de
depistage

Douche préeopératoire

Correction du statut nutritionnel

Traitement des infections intercurrentes avant la
chirurgie

Arrét du tabac en préppératoire

Antibioprophylaxie par B-lactamines en
I"absence de SARM (cefazoline ou cefuroxime)

Siprésence de SARM ou allergie aux -
lactamines : vancomycine + anti BGN

Antibioprophylaxie a réaliser dans les 30 min
avant I'incision

Recommandations
européennes 2016

Classe 1
Miveau de preuve A

Classe 1
Miveau de preuve A

Classe 2a
Miveau de preuve B

Classe 1
Miveau de preuve B

Classe 1
Miveau de preuve C

Classe 1
Miveau de preuve B

Classe 1
Miveau de preuve A

Classe 2a
Miveau de preuve B

Classe 1
Miveau de preuva A

Avis d’experts 2016

Classe 1
Miveau de preuve A

Classe 2
Miveau de preuve B

Classe 1
Miveau de preuve A

Classe 1
Miveau de preuve B

Classe 1
Miveau de preuve A

HAL

open science

N

Peropératoire

MNouvelle dose d"antibiothérapie si chirurgie = 4h
(toutes les 2 demi-vies durant I'intervention)

Utilisation d'antibiotiques en topique sur les
berges du sternum
MNe pas utiliser de cire sur les berges du sternum
Protocole d'insuline iv pour obtenir un contrale
glycémique

Squelettisation de 'artére mammaire interne
chez les diabétigues ou en cas de pontage avec
double mammaire

Fermeturs aux fils d'acier en forme de « 8 »

Postopératoire

Antibioprophylaxie postopératoire pas plus de
24h (48h exceptiannellement)

Incidence, microbiologie, facteurs de risque et pronostic
des infections du site opératoire (ISO) profondes apres
chirurgie cardiaque: une analyse rétrospective de la
cohorte de chirurgie cardiaque “ PESSAC ”

Julien Imbault

Classe 1
Niveau de preuve A

Classe 1
MNiveau de preuve B
Classe 3
MNiveau de preuve B

Classe 1
Miveau de preuve B

Classe 1
MNiveau de preuve B

Classe 1
Miveau de preuve B

Classa 2b
Miveau de preuve B

Classe 1
Niveau de preuve A

Tableou 4 ;: Résume des principales recommandotions concernant lo prevention de la meédiastinite en

postopératoire de chirurgie cardiague.



Microbiologie

Figure 11. Micro-crganisms reported in inpatient and readmission $5ls, all surgical
categories, NHS hospitals England, April 2013 to March 2023
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Microbiologie

All SSI CDC-negative CDC-positive CDC-positive SSI: CDC-positive SSI
Time to reoperation, median (IQR) (n = 292) SSI (n = 147) SSI (n = 145) SSSI (n = 47) DSSI (n = 98)
Microbiologic documentation, n (%) 17 (12-25) 18 (14-26) 16 (11-24) 22 (13-29) 14 (10-21)
m skin flora ) 87 (29.8) : 1‘%_'@
CoNS 82 (28.1) 54 (36.7) r 13) 17 (17.3)
__Other 7(24) 7 (48 I (0. 0 1 (1.0
; 114 (39.0) %%éﬁ]
70 (24.0) 35 (23.8) 6 (248) (14, 6)
16 (5.5) 10 (6.8) 6 (4.1) 0 6(6.1)
18 (6.2) 1 (7.5) 7 (4.8) 3 (64) 4(4.1)
13 (4.5) 6 (4.1) 5 (34
58 (19.9) EaEn ) ﬁm
53 (18.2) 6(4.1) 47 (324) 19 (40.4) 28 (28.6)
5(1.7) 0 5 (3.4) 3 (64) 2 (2.0)
2(07) I (0. | (0.7 0 1 (1.0
28 (9.6) @ b
6(2.1) 3 (20) 2 (1.4) I (2.1) (2.0)
CoNS 23 (7.9) 14 (9.5) 5 (34) 5 (10.6) 3(3.1)
Enter obacteraceae 15 (5.1) 6 (4.1) 6 (4.1) 4 (85) 5(5.1)
Enterococcus spp. 5(1.7) 4(27) I (0.7) 0 1 (1.0)
Not documented 3(1.0) 1 (0.7) 2(14) 0 1 (1.0)

Lemaignen et al., Clinical Microbial Infect, 2015



Prise en charge

v'Urgence médico-chirurgicale
v'Gravité (inoculum) /
v'Site infecté (os; biofilm) /
v'Conditions (obésité)
v'Réanimation



Prise en charge

v'Urgence médico-chirurgicale
v'Gravité (inoculum) /
v'Site infecté (os; biofilm) /
v'Conditions (obésité)
v'Réanimation

v'Reprise chirurgicale en urgence
v'Reprise cicatrice sternotomie sur toute sa longueur sous AG
v'Ablation fils d’acier — Mise a plat — excision tissus nécrosés — évacuation pus
v'Prélévements — exploration os sternal



Prise en charge

v'Urgence médico-chirurgicale
v'Gravité (inoculum) /
vSite infecté (os; biofilm) /
v'Conditions (obésité)
v'Réanimation

v'Reprise chirurgicale en urgence
v'Reprise cicatrice sternotomie sur toute sa longueur sous AG
v’ Ablation fils d’acier — Mise a plat — excision tissus nécrosés — évacuation pus
v'Prélévements — exploration os sternal

v'VAC?
v'Lambeaux?



Antibiothérapie - principes
* Toujours apres réalisation de prélevements opératoires
* Prolongée : au moins 6 semaines car atteinte os + // Ei

* Spectre =>SAMS, SARM, SCN, BGN



Antibiothérapie

e Probabiliste :> TAZO/CEFEPIME +
DAPTOMYCINE/VANCOMYCINE




Antibiothérapie

e Probabiliste :> TAZO/CEFEPIME +
DAPTOMYCINE/VANCOMYCINE

RMP
* Adaptées aux prélevements FQ

. _ CYCLINES
e Bonne diffusion osseuse CLINDAMYCINE




MERCI pour votre attention!




