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Therapy, and Management of Complications

A Scientific Statement for Healthcare Professionals From the American Heart
Association




ANTCCTROES CISCASCS TILNVY 20 LU D) TUDUL 1

Contents lists available at ScienceDirect .

Infectious Diseases Now m

journal homepage: www.sciencedirect.com/journal/infectious-diseases-now .,

Guidelines :.)

Antibiotic therapy and prophylaxis of infective endocarditis — A SPILF-AEPEI position statement @
on the ESC 2023 guidelines

Clinical Infectious Diseases %k I I )S A hivma
ey
S T A T E = 0 F - T H E - A R T R E V | E W lrilcrtimu'Iii.-;‘,u.-a .\iu;iv:nwn!' America  hw medicine associotion OXFORD

State-of-the-Art Review: Complexities in Cardiac
Implantable Electronic Device Infections: A Contemporary
Practical Approach

Supavit Chesdachai,” Larry M. Baddour,'” Hussam Tabaja,' Malini Madhavan,” Nandan Anavekar,” Brittany A. Zwischenberger,” Paola Anna Erba,’
and Daniel C. DeSimone'?

"Division of Public Health, Infectious Diseases and Occupationz| Madicine, Department of Medicine, Mayo Clinic, Rochester, Minnesota, USA; *Department of Cardiovascular Medicing, Mayo Clinic,
Rochestar, Minnesata, USA; “Division of Cardiothoracic Surgery, Department of Surgery, Duke University, Durham, North Carolina, USA; and *Department of Medicine and Surgery, University of
Milan Bicocea and Nuclear Medicine, ASST Papa Giovanni XXJII, Bergamo, Italy




enéralites




Kesako ?
++ L'avis du clinicien prime toujours ++

Clinical
WEIDSA Infectious
Diseases

. OXFORD

Clinical Infectious Diseases

VIEWPOINTS ARTICLE i
mﬂ'i‘gm’aﬂ’qg

o

e

The 2023 Duke-ISCVID Criteria for Infective Endocarditis:
Updating the Modified Duke Criteria




Table 10 Definitions of the 2023 European Society of Cardiclogy modified diagnostic criteria of infactive endocarditis
Major criteria
(1) Blood culoures positive for IE
[a) Typiml microcrganisms consistant. with [E from two separate blood cubures
Oral streptooocr, Strefeocacoss gallofytioss (formery 5 bows), HACEK group, 5 oureus, E. foecnlis
(b} Microorganismes consstent with |E from contimeouwsty positive blood outures:
= =2 positiva blood cibtures of bBlood samphes draen =12 h apart.

Embolic Pyogenic brain

= Al of 3 or a majority of >4 separate cultures of blood (with first and last samplas drawn 21 b apart). stroke with abscess
[} Singke positive blood culture for C bumeti or phasa | g0 antibody titre > 1:800. hemorrhagic =
{1} Imaging positive for IE: conversion

Wahmdar, parivabular/periprosthatic and foraign material aretomic and matabolic ksions dhamnctorstic of 1E datoctad by any of the following imaging techriques:

= Echocardiography (TTE and TOE).

= Cardiac CT.

= [1BF-ADG-PETICT{AL

= WWBC SPECTICT.

Minor criteria

(i} Predisposing conditions (i.e. predisposing heart condition ac high or intermediatce risk of IE or PWIDs)"
(i} Fever defined as temperature =38°C

{ili) Embaolic vascular disseminacion {including those asympromartic detected by imaging only)
» Major sy=termic and pulmonary embolfinfarcts and abeooesses.
= Hagmatogenous ostecartiodar septic complications (Le. spondylodisdtis).
= Mycotic aneurysms.
= Intracranial ischaemichaemorrhagic lesions.
= Conjunctival haemomhages.
* Janseway's lasicns.

sl

: a‘mstor

VA

(1¥) Immunological phenomena: ‘,@ -
= Glomerulonephrits. }-* £

= Oslor nodas and Roth spots.
» Rheurnatoid factor.
V) Microbiclogical evidence:
= Positive blood cubturs but doas not meet a major oritarion as noted abova.

Splenic infarcts

Figure 4. End-organ manifestations of endocarditis

Tl om mboly

» Serological evidence of active infection with organism consistent with [E. L
IE Classification [I‘l: admission and ihl'il'q folmv-lp} | DEFINITE ENDOCARDIMS ( PVE ) N—On.PVE
Definite: A Pathongic Critera [ Feeslimiensl TR
. 3 P N Microorganisms Identified” In the context of clinical signs of active
b o endocarditis in a vegetation; from cardiac tissue: from an explanted
= 1 major ariterion and at least 3 minor criteri. pi valve or 1g ring; from an ascending aortic gratt jwith
. . concomitant evidence of valve involvement): from an endovascular
= 5 mincr criteria intracardiac implantable slectronic device (CIED), or frop an artednial
Possible: embolus
= 1 major ariterion and 1 or 2 minor driteria
. o Active endocarditiat (may be acute! or subacute! chironic’) identified in or =
= 34 minor critaria on a vegetation; from cardiac tissue, from an explanted prosthetic valve or =
Rejected: awing ring; from an sacending AOTIC graft (with concomitant avidenca of }L}: IBE.EDG PET/CT v INFECTIVE ENDOCARDITIS * Granados et al. — @ ESC—
5 - from 2 - o A
o

» Dioes not mest: criteria for definite or possible at admissicon watdt or @ I - e
nfective endocarditis

[18F]-FDG-PETACT, "F-flucradeaxyglucose pasitron emission tomography; CTEA), computed tamography (angiograpiny); HACEK, Hosmophius, Aggrepatibacter, Cardichactanum, Ekenafa,

ard Kingelia |E, infecthve erdocarditis; lg, immuncglobuling PWID, people whainject drugs; TOE, transoesophageal echoardiography; TTE, trarsthoracic echocardiography: WBC SPECTICT,

white blood cell srgle photon emission tomographyfcomputed tomagraphy. 1,2 3 5 -
er setaind sxplanatoon of predismoneg oo S o o 3 Thomas L. Holland'2, Larry M. Baddour®, Arnold S. Bayer?, Bruno Hoen?, Jose M. Miro®,
and Vance G. Fowler Jr.12



Epidémiologie

Plus d’hommes que de femmes
Maladie gériatrique

Incidence : tres fluctuante selon le
lieu et 'époque

France : 3,0 a2 10,5/100 000hab/an

Pays « développés » : 1,5 a
13,8/100 000hab/an

En augmentation avec progression :

Des formes sur matériel
prothétique

Des formes nosocomiales/
associées aux soins

@ ESC Furspean Jaurnal of Pravantive Cardelogy (2032) 29, 1387 1297 FULL RESEARCH PAPER

Eurcnﬁlgl S0CIEYY hetasddal.org 10180 Fouripeiowab 1 Global Cardiovoscular Heolth
ot Cardigagy

Global, regional, and national burden and
quality of care index of endocarditis: the global
burden of disease study 1990-2019

Incidence
1990 2019
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Table 8 Cardiac and non-cardiac risk factors
Cardiac risk factors
Previous infective endocanditis

Risque d’endocardite === _

Tranzvenous cardiac implantable alectronic devics:
Conganital heart disaase
Mon-cardiac risk factors

Cantral vencas cathatar

Pacpla who inject drugs

Immuncsupprassion

TERRAIN/ CARDIOPATHIE SITUATIONS [ mrocdproceie

Haut risque : 1/ dentaires
1/ endocardite

2/ prothese, bioprotheése, TAVI ...

3/ cardiopathies congénitales non exclusivement 2/ cutanes

valvulaires notamment lors de shunt

4/ assistance ventriculaires
3/ les autres

Risque modéré : RAA, valvulopathie dégénératives,
bicuspidie, cardiopathie congenltales vaIvuIa|res
isolées, PM, DAI, CMH ..

Characteristics of patients with infective
endocarditis and no underlying cardiac condltlons




Table & Prophylactic antibiotic regime for high-risk
dental procedures

Situation Antibiotic Single-dose 30-60 min
before procedure
Adults Children
Mo allergy to Aamiceaclin 1 g orally 50 mg'kg oraly
penicillin or Ampicillin 1gim 50 mgfleg iv. or im,
armpicillin oriv
Cefazalin or 1gim 50 mgfkg iv. or im.
ceftriaonea or Lv.
Alergy to Cephalexin™ 2 g oeally S0 rryglg arally
penicilin or Azithronycin or 500 mg 15 mzkg oraly
l.r‘l'lpld"il‘l l;h-ilhﬂ;rn,n;in I:Hi":r
Daxycydine 100 mg <45 kg, 2.2 mghkg
orally arally
=45 kg, 100 mg
arally E
Cefazalin or 1gim 50 mgllg v, orim. L}
coftrional or iv. ;

Recommendation Table 2 — Recommendations for
infective endocarditis prevention in high-risk patients

Level®

Class?

Recommendations

Antibiotic prophylaxis is recommended in dental
extractions, oral surgery procedures, and
procedures requiring manipulation of the gingival or
periapical region of the teeth,'"#>1:108

Systemic antibiotic prophylaxis may be considered
for high-risk® patients undergoing an invasive
diagnostic or therapeutic procedure of the
respiratory, gastrointestinal, genitourinary tract, skin,
or musculoskeletal systems.®"

Education of high-risk patients to prevent infective endocarditis

© ESC 2023

Maintain good dental hygiene )

Use dental floss daily
Brush teeth morning and evening
See your dentist for regular check-ups

Maintain good skin hygiene )

In case of lesions, observe for signs of
infection (redness, swelling, tenderness, puss)

Avoid tattoos and piercings

Be mindful of infections )

If experiencing fever for no obvious reason,
contact your doctor, and discuss appropriate
action based on your risk of endocarditis

Showdtiswdtoyourdocconbeforeanylnmendons)

@ESC—




SFC SFCTCV

IE prophylaxis card

CONSEILS PENDANT LA DUREE DU TRAITEMENT ANTICOAGULANT

Traitement :

INR CIBLE : ...

(1 temporaire

Noter les INR sur le carnet de traitement anticoagulant

[ définitif

Contréler au moins une fois par mois

« Ne prendre aucun médicament sans avis médical (risques d'interactions)
» Consulter votre médecin en urgence en cas de saignement ou d'hématomes

ou si UINR est supérieur a b

« Signaler que vous é&tes sous anticoagulant a tout médecin/professionnel de santé
» Ne pas modifier ou interrompre le traitement sans avis médical

Cardiologue traitant

Médecin traitant

Cette carte doit &tre systématiquement montrée a votre Médecin / votre dentiste
En cas de soin dentaire a risque*, traitement antibiotique préventif

? SPILF PREVENTION DE LENDOCARDITE INFECTIEUSE
Recommandations 2002

SFCFFC
ADF SFCTCV

Nom, prénom :

Cardiopathies a risque élevé d'endocardite infectieuse (Groupe A) :
2 Cardiopathie congénitale cyanogéne

2 Prothése valvulaire cardiaque
- Antécédent d'endocardite

Remis par le Dr :

non opérée

le:

tél :

www.endocardite.fr

www.infectiologie.com  www.sfcardio.com  www.fedecardio.com  www.adf.asso.fr
AEPEI, Hépital Bichat Claude Bernard - 75877 Paris Cedex 18

" SFC SFCTCV
Date :

Chirurgie valvulaire

Impératif

Prendre en une prise, par la bouche, dans U"heure précédente

Si pas d'allergie connue aux B-lactamines : Amoxicilline : 3 g

(si poids < 60 kg - 2 g)

Si allergie connue aux B-lactamines : Pristinamycine : 14

ou Clindamycine : 600 mg

enfant : 75 mg/kg

enfant: 25 mg/kg
enfant: 25 mg/kg

Lieu :

Nom du chirurgien :

1 Mécanique
2 Biologique

En cas de fievre (en particulier dans les semaines suivant un soin dentaire) :

- prévenir systématiquement votre médecin

- lui présenter cette carte

- ne pas prendre d'antibiotiques sans son avis

* autres gestes : consulter votre cardiologue ou votre médecin traitant.

1 Réparation
Modele/ref. :

N° de série :

Diametre : .

1 Mécanique
2 Biologique
1 Réparation
Modele/ref. :

N° de série :

Diametre : .

1 Mécanique
1 Biologique
1 Réparation
Modele/ref. :

N° de série :

Diametre : .




Diagnostic microbiologique

@ESC

European Society doi:10.109 ¥/eurheartjehz620
of Cardiology

Eurcpean Heart journal (2019) 40, 32223233

FASTTRACK CLINICAL RESEARCH

Valvular heart disease

Clinical presentation, aetiology and outcome of
infective endocarditis. Results of the ESC-EORP
EURO-ENDO (European infective endocarditis)

registry: a prospectwe cohort study

JOURNAL OF CLINICAL MICROBIOLOGY. Nov. 2007, p. 3546-3548
0095-113707/808.00+0  doi:10.1128 JCM.01555-07
Copyright ©

2007, American Society for Microbiology. All Rights Reserved.
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Vol. 45, No. 11

Detection of Bloodstream Infections in Adults: How Many Blood
Cultures Are Needed?"

Andrew Lee,' Stanley Mirrett,” L. Barth Reller,™”

and Melvin P. Weinstein'***

Pathogen

Bruscelis spp.

C bumeii

Table 9 Investigation of rare causes of blood culture-
negative infective endocarditis

Diagnostic procedures
Serclogy, blood citturos, tissue autture,
immunohistology, and 165 fRMA
saquancing of tissus
Serclogy (lg5 phase | = 1:800), tissue
culture. immunchistology, and 165 rRMA
sequancing of tissue
Serclogy (G phasa | = 1:800), blood
cultures, fissue cubture, immunchistology,
and 165 rRMA soquanding of tissua
Histology and 165 rAMNA sequencing of
s
Serclogy, tissue cdture, immunchistology,
and 165 rRMA soquanding of tissua
Serdlagy, blood aultures, tisue ailtura,
immunchistology, and 165 fRMA
saquancing of tissus
Serclogy, blood cutturas, 185 HAMNA
saquancing of tissus
Spedific blood cultures, 165 rRMNA
saquancing of tissus

WEKC W01



Informations microbiologiques
indispensables

Streptocoques : CMI péni/C3G, +/- résistance aux aminoglycosides, +/- voire glycopeptides

Entérocoques :
> Sensibilité amoxicilline pour E. faecium

o +/- recherche d'un haut niveau de résistance aux aminoglycosides

o +/- étude de la sensibilité aux glycopeptides

Staphylocoques :
> sensibilité a I'oxacilline et autres antistaphylococciques (rifampicine)

> SARM : sensibilité a la gentamicine, CMI vanco dapto ceftaroline

Bactéries du groupe HACEK :
o Sensibilité de I'amoxicilline et des C3G

> recherche d'une production de béta-lactamases



Diagnostic
morphologique
+++ ETT et ETO +++

CARDIOVASCULAR FLASHLIGHT oy et
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Ruptured oesophageal haemnoma awsed by mnsoeaophageal
echocardiography
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Recommendation Table 5 — Recommendations for the

role of echocardiography in infective endocarditis

Recommendations

A. Diagnosis

TTE is recommended as the first-line imaging
modality in suspected IE.'®*"7?

TOE is recommended in all patients with clinical
suspicion of IE and a negative or non-diagnostic
TTE.1EE'1 78,179

TOE is recommended in patients with clinical
suspicion of IE, when a prosthetic heart valve or an
intracardiac device is pr*es‘ent.“!"‘!”1 7817

Repeating TTE and/or TOE within 5-7 days is
recommended in cases of initially negative or
inconclusive examination when clinical suspicion of IE
remains high.'”®

TOE is recommended in patients with suspected IE,
even in cases with positive TTE, except in isolated
right-sided native valve |E with good quality TTE
examination and unequivocal echocardiographic

ﬁnding5.165'166'1?9

Performing an echocardiography should be
considered in 5. aureus, E. faecalis, and some
Streptococcus spp. bacteraemia,'> 17

Class®

Level®




Bilan d’extension

Indispensable:
- ECG
- BU et protéinurie

A discuter :

- imagerie cérébrale
- Scanner TAP

- TEP

- TDM Cardiaque

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

Recommendations Class® Level®

Cardiac CTA is recommended in patients with
possible NVE to detect valvular lesions and confirm
the diagnosis of IE.>*16816
[18F]FDG-PET/CT(A) and cardiac CTA are
recommended in possible PVE to detect valvular

lesions and confirm the diagnosis of
|E 22:129.209210.237-239

Cardiac CTA is recommended in NVE and PVE to
diagnose paravalvular or periprosthetic
complications if echocardiography is

inconclusive, 20-168.169.185.186

Brain and whole-body imaging (CT, [18FFDG-PET/
CT, and/or MRI) are recommended in symptomatic®
patients with NVE and PVE to detect peripheral
lesions or add minor diagnostic criteria.?>'¥"
200,210,213,240,241

WBC SPECT/CT should be considered in patients
with high clinical suspicion of PVE when
echocardiography is negative or inconclusive and
when PET/CT is unavailable.”'**"®
[18F]JFDG-PET/CT(A) may be considered in possible

CIED-related IE to confirm the diagnosis of
|E,22:129.209.210237,238

Brain and whole-body imaging (CT, [18F]FDG-PET/ ..

lla C

CT, and MRI) in NVE and PVE may be considered for

screening of peripheral lesions in asymptomatic

pat.ients 188,197-201

© ESC 2023



++ Gravité / Complications / Pronostic ++

Recommendation Table 12 — Recommendations for
the main indications of surgery in infective endocarditis
(native valve endocarditis and prosthetic valve
endocarditis)’

Table S7 Predictors of poor outcome in patients with
infective endocarditis’

() Heart falure

Patient characteristics Emergency® sungery s recommended inacrticor | '

+ Older age. mitral NVE or PVE with severe acute regurgtation,

. obstruction, or fistula causing refractory pulmonary
me“h Valﬂ'ﬁ 'E" oedema or c:m sho(ktio.u).au«:"lu.an

* Haemodialysis. Urgent® surgery is recommended in aortic or mitral

* Unsuitable for surgery (e.g. frailty). NVE or PVE with severe acute regurgitation or

. M . abstruction causing symptoms of HF or
Diabetes mellitus. bl s stooort Qe

+ High Charlson Comorbidity Index. tolerance *#0-41242

Clinical complications of IE N Enretrothet Dlvesicn.

. Urgent" surgery is recommended in locally
Heart failure, uncontrolled infection (abscess. false aneurysm,

« Cerebral complications. fistula, enlarging vegetation, prosthetic dehiscence,

. SEPﬂt :hnck‘ mAva)'ilm.ﬂzl.ln“E

Urgent® or non-urgent surgery is recommended in |E
caused by fungi or multiresistant organisms according
Microbiological features to the haemodynamic condition of the patient **7
Urgent® surgery should be considered i IE with

* Renal failure.

* S. aureus. persistently pesitive blood cultures >1 week or

= Fungi. persistent sepsis despite appropriate antibiotic

+ Non-HACEK Gram-negative bacilli B
M“K"’

* Persistent bacteraemia. Urgent" surgery should be considered in PVE caused .

Echocardiographic findings by §. aureus or non-HACEK Gram-negative = €
mi.l““’

* Periannular complications. = e

* Left-sided infective endocarditis. (gt gy & Fecommmnded s Gorise ov il

= Vegetation size =10 mm. NVE or PVE with persistent vegetations 10 mm

» Severe left-sided valve regurgitation. it °"::: more peohoRe q"mfsf,'f’ 25

* Reduced left ventricular ejection fraction. Urgent* surgery is recommended in [E with

N i 210 mm and other indications for

Pulmonary hypertension. "’l"’“.‘::m%“‘mm

Prosthetic valve dysfunction. Ubgort® Sibgay s 56 contideredin Aol o

Severe diastolic dysfunction or echocardiographic signs of elevated left mitral |E with vegetation >10 mm and without

severe valve dysfunction or without dinical evidence
g g g ooan . a o 2o AEDAERAERETI4ID

. @Esc—

ventricular diastolic pressures.



Traitement de I'El

Le foyer infectieux (végétation) Implications thérapeutiques

amas fibrinoplaquettaire acellulaire (absence nécessité d'une antibiothérapie bactéricide

de phagocytes) mauvaise diffusion des ATB

taille de la végétation . ,
& augmentation de la CMI, risque accru de

inoculum bactérien élevé mutants résistants

diminution de |'activité des Atb agissant sur la

, . . . . aroi bactérienne
bactéries en phase de croissance stationnaire P

o . , . . nécessité d'une antibiothérapie prolongée
activité métaboliqgue bactérienne ralentie pPie p 8

. . : . moindre diffusion des Atb au sein de la
production d'exopolysaccharide par certains T
) : végéetation
micro-organismes
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Mais
- Cout
- Difficultés techniques

- Complications

—> OPAT « Outpatient Parenteral Antimicrobial Therapy »
- Relai Oral



Recommendation/Recommandations
Preparing and administering injectable antibiotics:
How to avoid playing God?

Préparation et administration des antibiotiques par voie injectable : comment éviter de jouer a
["apprenti sorcier

P. Longuet®, A.L. I_x:capitajn_e b B. Cassard®, R. Batista’, R. Gauzit>*, P. Lesprit ' R. Haddad®.
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Outpatient parenteral antimicrobial therapy for infective endocarditis:
A cost-effective strategy

Traitement parentéral ambulatoire des endocardites infectieuses : une stratégie coiit-efficace

Clinical efficacy and cost-effectiveness of outpatient parenteral
antibiotic therapy (OPAT): a UK perspective

Ann L. N. Chapman'#, Simon Dixon?, Dawn Andrews!, Patrick J. Lillie', Rohit Bazaz'

and Julie D. Paicheti!
Journal of Antimicrobial Ch th v (2009) 64, 1316-1324
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5. Conclusion

OPAT in selected patients presenting with IE seems effec-
tive, safe, and reduces costs by approximately 15,000 euros per
patient.

This strategy is valid only with a good selection of patients,
an initial monitoring during at least 7 days of hospitalization, a
system ensuring the safety of patients at home, and a follow-up
protocol.

M Carmen; Pajaron, Marcos; Ambrosioni, Juan; Luque, Rafael; Goikoetxea, Josune; Oteo, José A; Carrizo, Enara; Bodro, Marta;
Reguera-lglesias, Jose M; Navas, Enrique; Hidalgo-Tenorio, Carmen; Miro, José M
ISSN: 1058-4838 , 1537-6591; DOI: 10.1093/cid/ciz030; PMID: 30549282

Clinical infectious diseases. , 2019, Vol.63(10), p.1630-1700
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- OPAT = efficace / Peu de complication / Econome




Oral treatment of subacute bacterial endocarditis
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Table 2. Distribution of the Four Components of the Primary Composite Outcome.*

Intravenous Oral

Treatment  Treatment Hazard Ratio
Component (N=193)  [N=201) Difference (95% CI)

percentage points
number (percent) {95% CI)

All-cause mortality 13 (6.5) 7(35)  30(-14t077) 053 (021t0133)
Unplanned cardiac surgery 6(3.0) & (3.0} 0(-33t034) 099 (03210307
Embolic event 3(L5) 3 (L5) D(-24to2.4)  0.97 (0.20 to 4.82)
Relzpse of the positive blood culturet 5(2.5) 5(2.5) 0(-3.1to3.1) 097 (0.28 to 3.33)

* Six patients, three in each group, had two outcomes.
1 For details about relapse of the positive bood culture, see the Supplementary Appendix
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Figure 2. Kaplan-Meier Plot of the Probability of the Primary Composite
Cutoome.

The primary composite outcome was all-cause mortality, unplanned cardiac
surgery, embolic events, or relapse of bacteremia with the primary pathogen,
from randomization until & months after antibiotic treatmient was completed.
The oral treatment group shifted from intravenously administered anti-
biotics to crally administered antibiotics at a median of 17 days after the
start of treatment. The inset shows the same data on an enlarged y axis.

CONCLUSIONS
In patients with endocarditis on the left side of the heart who were in stable condi-
tion, changing to oral antibiotic treatment was noninferior to continued intravenous
antibiotic treatment. (Funded by the Danish Heart Foundation and others; POET

ClinicalTrials.gov number, NCT01375257))




La nouveauté = traitement PO
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Table 59 Combinations of antibiotics for oral step-down treatment

value

) Penicillin-and Methicillin- Methicillin- E. faecalis Penicillin- Penicillin-resistant
methicillin-susceptible susceptible resistant CoMNS susceptible streptococci
5. aureus & CoNS 5. aureus & CoNS streptococci
Amoxicilin 1 gx 4 Dicloseacillin 1 g x4 Linezolid 600 mgx 2 Amoxicillin 1 gx 4 Amoxicillin 1 g x 4 Linezelid 600 mg x 2
Rifarnpin 600 mg x 2 Rifampin 600 mg %2 Fusidic acid Maxifloxacin Rifampin 600 mgx 2 Rifampin 600 mg % 2
TS0 mgx 2 400 mg % 1

et

Amoxicillin 1 g x4

Dicloxacillin 1 g x4

Linezolid 600 mg »x 2

Amosicillin 1 g x 4

Amoxicillin 1 g x 4

Moxifloxacin 400 mg = 1

’—0 Fusidic acid 750 mgx 2 Fusidic acid Rifampin 600 mgx 2 Linezolid 600 mg = 2 Maoxifloxacin Rifarmpin 600 mg x 2
Treated with relevant i.v. antibiotics >10 days 750mgx 2 400 mg X 1
and >7 days after valve surgery Mexiflasacin 400 mg x 1 Mewifloxacin Armodcillin 1 g x 4 Americillin 1 g% 4 Linezalid 600 mg x 2
Rifarmpin 00 mg x 2 400 rmg x 1 Rifampin 600 mg x 2 Linezolid 600 mgx 3 Moxiflaxacin 400 mg x 1
Rifarmpin 600 mg x 2
Linczelid 600 mg = 2 Linczolid 00 mg x 2 Linczolid 800 mgx 2 Linezolid 600 mg x 2

I Rifarmpin GO0 mg > 2 Rifampin 600 mg x 2 Maxifloxacin Rifampin 600 mg = 2
400 mg = 1
Linezolid 600 mg = 2 Linezolid 600 mg x 2 Linezolid 60 mgx 2  Linezolid 600 mg = 2 %
Fusidic acid 750 mgx 2 Fusidic acid Rifarmpin 600 mg » 2 Meoniflosxacin E
T50mgx 2 o

Th ho chifead

from i.v. to oral antibiotics

(_. ifted )

Continue i.v. antibiotics

@ ESC—

400 mg x 1
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Surveillance du traitement de I'El

Criteres cliniques:
- Courbe de température +++

b A S W NI

- disparition des signes emboliques o, o o W NS
e SIS Y ey vy
Criteres biologiques:
- negativation des hemocultures » _} J ) ‘v 4
- normalisation du bilan inflammatoire
- dosages sériques des antibiotiques “‘" J J J J

JJJJJJ

Criteres échographiques: +/- Guérison = absence de rechute a l'arrét du tt.




Durée de traitement

Endocardite sur prothése : 6 semaines +/- suspensif

Endocardite sur valve native : 2-6 semaines, selon bactérie/sensibilité
En I'labsence de chirurgie : JO de= 1®" hémocultures négatives

Si chirurgie cardiaque en cours de traitement, 2 situations :
o culture valve positive : JO = jour de chirurgie;

> culture valve négative : JO = 1°"® hémoculture négative, avec durée minimale
de traitement postopératoire de 14;j.



Cas 1




Cas clinique

Femme de 75 ans, rétrécissement aortique suivi

A EG d € p u iS 2’ 5 mo I S pe rte d € po i d S d c 4 kg Valve aortique normale Retrécissement aortique

avec valves calcifides

Fievre a 38°C depuis plusieurs semaines avec toux seche s’étant
améliorer il y a 3 semaines avec 7j amoxicilline pour « bronchite »

Soins dentaires « prothétiques » il y a 3 mois




Enonceée

ETT végétation aortique 7 mm sans fuite ni abces , FEVG conservée, RAS
sur autres valves o

végétation

Hémocultures + a Streptococcus oralis
vg

CMI pénicilline G, Aet C3G a 0,1 mg/L

Traitement ?



Penicillin-susceptible oral streptococci and Streptococcus gallolyticus group

Standard treatment: 4-week duration in NVE or 6-week duration in PVE

In patients with |IE due to oral streptococci and S. gallolyticus group, penicillin G, amoxicillin, or ceftriaxone are recommended for

4 (in NVE) or 6 weeks (in PVE), using the following doses:*’”*®

Adult antibiotic dosage and route

Penicillin G 12-18 million® U/day i.v. either in 4—6 doses or continuously

Amoxicillin 100-200 mg/kg/day i.v. in 4—6 doses

Ceftriaxone 2 g/day iv. in 1 dose

Paediatric antibiotic dosage and route @ E S C

Penicillin G 200 000 U/kg/day i.v. in 46 divided doses European Society
Amoxicillin 100-200° mg/kg/day i.v. in 4—6 doses REEX’FI gjll:?Eng
Ceftriaxone 100 mg/kg/day iv. in 1 dose ]

Standard treatment: 2-week duration (not applicable to PVE)

2-week treatment with penicillin G, amoxicillin, ceftriaxone combined with gentamicin is recommended only for the treatment of

non-complicated NVE due to oral streptococci and S. gallolyticus in patients with normal renal function using the following
277,278

-
& ‘

doses:




Treatment Of Streptococcal Endocarditis Treatment of Streptococcal Endocarditis with a Single Daily Dose of Ceftriaxone

and Netilmicin for 14 Days: A Prospective Multicenter Study

Clinical

With a Single Daily Dose of e R D Sttt e o [nfectious
Ceftriaxone Sodium for 4 Weeks s e Eatcns Sy Grop e e I
Effi and Ou ient Treatment Feasibilfty Ceftriaxone Once Daily for Four Weeks Compared with Ceftriaxone Plus

Gentamicin Once Daily for Two Weeks for Treatment of Endocarditis Due
Penicillin-Susceptible Streptococci

Daniel J. SEII]}II., Marvin J. TEI’[IE]'I.]&[[I'D, Clinical Infections Diseases 1998 27:1470-4 _

N . D 1948 by the Infictions Disesses Socwety of America. All mghs reserved.
Walter R. Wilson, James M. Steckelberg, Alan D. Tice, 1055-483%982706-0023503.00

David Gilbert, William Dismukes, Richard H. Drew,
David T. Durack, and the Endocarditis Treatment
Consortium Group

Table 4. Microbiological outcome for 46 patients with endocarditis
due to pencillin-susceptible streptococci who were treated with
monotherapy with ceftriaxone for 4 weeks or combination therapy

with cefinaxone plus gentamicin for 2 weeks.

Moo (%) of patients

Combination

Maonotherapy therapy
Microbiological recipients® recipients’
outcome (m = 23) (rm = 23)
Cure 22 (95.7) 22 (95.T)
Reinfection I (4.3) 0
Treatrment failure 0 1 {4.3)
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Contents lists available at ScienceDirect .
Infectious Diseases Now m”""“‘“‘“
journal homepage: www.sciencedirect.com/journal/infectious-diseases-now <,

Guidelines

n

Antibiotic therapy and prophylaxis of infective endocarditis — A SPILF-AEPEI position statement @/
on the ESC 2023 guidelines

Cruidelines Infectious Diseases Now 55 (2025) 105011

MIC amox = 0.5 mg/L = Amox 100 mg/kgfd
\ Alternative if I

MIC G3G < 0.5 mg/L Ceftriaxone 2g /d

Streptococcal |E
(no allergy to [3- 0.5 mg/L=MIC amox = 2 mg/L i MIC C3G = 0.5 mg/L

Ceftriaxone 2g /d
lactams)

Amox 200 mg/kg/d
MIC C3G > 0.5 me/L + Gentamicine 3 mg/kg/d

Ceftriaxone 2g /d

MIC amox = 2 mg/L \ MIC C3G = 0.5 mg/L

MIC C3G = 0.5 mg/L

Vancomycin 30 mgfkg/d

Fig. 1. Algorithm for the choice of antibiotic in streptococeal IE according to the MICs of amoxicillin and celtriaxone. Abbreviations: MIC: minimal inhibitory
concentration, C30G: ceftriaxone, amox: amoxicillin,




Cas 2




Enonceée

Femme de 77 ans - Pas d’antécedent significatif en dehors HTA

Altération de |'état général depuis 2 mois - Fievre 39° depuis 10 jours
Hémocultures + a Streptococcus gallolyticus (CMI a 1mg/L)

ETT confirme végétation aortique 1 cm

Traitement ? Que rechercher ?




Oral streptococci and Streptococcus gallolyticus group susceptible, increased exposure or resistant to penicillin

In patients with NVE due to oral streptococci and S. gallolyticus, penicillin G, amoxicillin, or ceftriaxone for 4 weeks in combination

with gentamicin for 2 weeks is recommended using the following doses:**>~*7°
Adult antibiotic dosage and route
Penicillin G 24 million U/day i.v. either in 4—6 doses or continuously

Amoxicillin 2 g/day i.v. in 6 doses

Ceftriaxone 2 g/day i.v. in 1 dose
Gentamicin 3 mg/kg/day iv. or i.m. in 1 dose® E S C
European Society

of Cardiology
RELAI ORAL?




Streptococcus bovis Endocarditis and Its Association  Streptococcus bovis endocarditis: Update W
with Chronic Liver Disease: An Underestimated from a multicenter registry 0.5 T 0
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Table 2 Demographic and chinical characteristics of 30 patients with Streptococcas bovis endocarditis. Group | [n = 47) Group ll [n = 134) Group Il (n=113)
= Ervbckc swent(x) 5 bowis Viridans group streplococ Enterccocci P

Pabent Sew dognosa® Imvolvement ooatontype Veve
no e dava Vaves) Caolon oo Botow Durng Traragy' eugery Oulcome Ang [\.f'b &0 “{“ £0 [16] 70 “ 1 :| =001 .-'T
1 M7 N o Adwora . Nore Nore Fot Nt  No Curw Male gender 29 (61.7%) 98 (73.1%) 79 [69.9%) 338
2 e e htral Nore HLV owrhoss lehanc! st Sploen Kadney Gm s Cured EE[‘HTB:' 0 HE&%] 59 [MD‘Lb A9 {43&?&] o937
3 Mu6 a8 Aorte. marsl Nore HEV curhose fomanod aff Nene Foot Gm No Cured Nﬂwiﬂl IIIIZI'UiSiTiDn 3 ‘64%] Iﬂ [?5%:' 3,0 {265%] m11r1
4 FS0 50 forte, masl Nova HOV cwrhoss Nona Mons Cofe No Dod Cmbiliry
E‘ MS5 % Aorte bicgprosthenlll Adv. sdsrcera Norw Sonw None fhet . Diel Diabetes 18 ‘33.3%] 12 [‘;‘ﬂ%:l 30 {26.5‘3&] =001 l-'T
3 i R o iy Pl . e e pe: Yw, Sl Chrenic anemia 12 [25.5%] 21 N5.7%) 31 (27 .4%) 070
' Fles 60 Aortc. marsl Nore Nore None Foot Gm No Cured = I : - :‘ -';q-_: - :1 mlr. 9 JI1 & cﬂ-_: ’ n.rn.:r:
B FM K A Adwocme:  Noge Mong Moen:;  Sm: b, D Malignant necplasia 9(19.1%) 11 (8.2%) 20 {17.7%) 0461 ]
9 MS9 20 Aonie, mivsl Not dona HCV diffuse fitroas Digkets Biain G No Diad I “ Zﬁ] T ['Dﬂ:l it “ ?ﬂ] =i "T
0 M7 2 Maral Adv. siercrre HOV diffuss fitsoss Bran, egs Bimn Cur No Curwa Almhnhsm & “ - ”&] 10 [?5‘3{.; 10 {aﬁr MEI
" F57 100 Aortic. marsl Adv. sencrme Nx-: - - Eyw, dakits P'-‘» Gar S f-'u-d IH'H'HLI rELEan A ﬂﬂs‘%] 4 [m 10 {SB‘%’ 232
12 Ms? 230 Aortie. maal Nore HCV curhoss IHCO Spleen Sphean Gm Yo Cured PEIS.SiHE Pi:rfd EIF m“':f
13 MES nz Aot maral Agenoma Nore Dishits MNone Gm s Cured Unknown 7 “ 4.3%] 74 [552%’ 55 146-0%] .030-}1_
14 ME2 k] Maral Aav. pdencma Nome None Nono Gm No Cured Dental pI‘CA:EdLIFES 4 tﬂ..’:“.f] 210 [14.?96’ 4 {35\%’ .01{:'_.1_
% Me W N Al o Voms, g bew! e N O Gastraintestinal 33 (70.2%) 3(2.2%) 7 (6.2%) <001+
il ol el i e s RO VD S f s Intravaseulor eatheter 0 (0%) 2(1.5%) 7 (6.2%) 04213
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MIC amox = 0.5 mg/L = Amox 100 mg/kgfd
\ Alternative if I

MIC G3G < 0.5 mg/L Ceftriaxone 2g /d

Streptococcal |E
(no allergy to [3- 0.5 mg/L=MIC amox = 2 mg/L i MIC C3G = 0.5 mg/L

Ceftriaxone 2g /d
lactams)

Amox 200 mg/kg/d
MIC C3G > 0.5 me/L + Gentamicine 3 mg/kg/d

Ceftriaxone 2g /d

MIC amox = 2 mg/L \ MIC C3G = 0.5 mg/L

MIC C3G = 0.5 mg/L

Vancomycin 30 mgfkg/d

Fig. 1. Algorithm for the choice of antibiotic in streptococeal IE according to the MICs of amoxicillin and celtriaxone. Abbreviations: MIC: minimal inhibitory
concentration, C30G: ceftriaxone, amox: amoxicillin,
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Enonce

Homme de 87 ans, prothese valvulaire aortique

Fievre a 39°C depuis 5 jours

Bilan :
- Créatinine 150 umol/L et syndrome inflammatoire

- Hémocultures + a CGP chainette (Enterococcus faecalis)

ETT confirme végétation sur prothese



Beta-lactam and gentamicin-susceptible strains

In patients with NVE due to non-HLAR Enterococcus spp., the combination of ampicillin or amoxicillin with ceftriaxone for 6 weeks

or with gentamicin for 2 weeks is recommended using the following doses:*>>2¢-3¢

Adult antibiotic dosage and route

Amoxicillin 200 mg/kg/day i.v. in 4-6 doses
Ampicillin 12 g/day i.v. in 4-6 doses

Ceftriaxone 4 g/day i.v. in 2 doses
Gentamicin® 3 mg/kg/day i.v. or i.m. in 1 dose E S C
European Society

of Cardiology
RELAI ORAL?




Enterococcal Endocarditis in Sweden, Clinica

Infectious

1995—-1999: Can Shorter Therapyu_ R

Mﬂ] AmjDOgIYCGSidES Be USEd? E&%ﬂ%gﬁﬂ}ﬁéﬁsﬂﬂﬁﬁ Society of America. All rights reservad

Lars Olaison and Kimmo Schadewitz for the Swedish Society of Infectious Diseases Quality Assurance Study Group
for Endocarditis

Etude observationnelle de 93 cas d'El a entérocoques

. . ; . .y [J Acute surgery
issus de la cohorte nationale suédoise a e
Z
Outcomes
> Taux de guérison : 81% ‘ -
7 \ o Y ﬂ
> Taux de déces : 16% G R e R T N
> Taux de rechute : 3% A 5-year nationwide prospective study in Sweden during 1995-1999 identified 881 definite episodes of infective
endocarditis. Definite enterococcal endocarditis was diagnosed in 93 episodes (11%), the largest series of
Durées médianes de ttt enterococcal endocarditis so far presented. Mortality during treatment was 16%, the relapse rate was 3%, and

clinical cure was achieved in the remaining 81% of the episodes. Clinical cure was achieved with a median
duration of cell wall-active antimicrobial therapy of 42 days combined with an aminoglycoside (median treatment
o Aminosides : 15 jours time, 15 days). International guidelines generally recommend a 4-6-week combined synergistic treatment course
with a cell wall-active antibiotic and an aminoglycoside. Treatment regimens in Sweden often include a shortened
aminoglycoside treatment course in order to minimize adverse effects in older patients. Fatal outcome seemed
not to be due to the shortened aminoglycoside therapy course. In many enterococcal endocarditis episodes,
duration of aminoglycoside therapy could probably be shortened to 2-3 weeks.

> Totale : 42 jours



Enterococcus faecalis Infective Endocarditis

A Pilot Study of the Relationship Between Duration of Gentamicin
Treatment and Outcome

DO 10116 NCIRCULATIONAHA 11201170
Anders Dahl, MD; Rasmus V. Rasmussen, MD, PhD: Henning Bundgaard, MD, Dmac:
Christian Hassager, MD, DMSc: Louise E. Bruun, SMS: Trine K. Lauridsen, MD;

bl = <" ' Paflients trealed before January first 2007
—Patients treated after January fist 2007
B84 : )
08 :'._ I |
 SE IS S — L
g — - —
E Figure 2. Comparison of survival
05 rates batween patients treated for
s Enterococeus faocals infective
endocarditis according to guidelines
- bemizun? anr‘g patlunlsidtrﬁated ar
nkp—'ﬂh& = 048 j;nmn%l;utm-_ new gquidalinas a
o
Table 5. Renal Function in Relation to Duration of Gentamicin Treatment in Patients With Enterococcus faecalis IE Treated
According to Guidelines Before 2007 and Patients Treated According to Guidelines After January 1, 2007
0.3
T T & = [ & = . Before 2007 After January 1, 2007 .
Time since and of treatment (days) Variable lﬂ:-“-‘] |:|'|=43:| Fialue Difference Batween Medians [95’.[: El'
No. at Fik Gentamicin treatment, median (I0R), d 28 (18 1o 42) 147 to15) =0.001 15(11 to 223
Bef1/1-07: 41 a2 30 28 28 28 28 28 28 eGFR admittance, median (R), mL‘'min GG (41 to 95) 75 (52 1o 99) 022 -10{-251%D 5)
B e e e e K = @GFR at 14 days, median 0R), mL/min 57 {40 1o 80) 67 (38 10 95 0.65 10 (=31 10 1)
eGFR discharge, median (IQR), mL'min 45 (32 to T5) B6 (50 to 93) 0.008 -19{-32%n 5)
eGFR change, median (0R), mL/min ~11{-25 to-3) ~1(-13t0 4) 0.009 g (2 to 15)

Clindicates confidence interval; eGFR, estimated glomerular filtration rate; |E, infective endocarditis; and IR, interguartile range.
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Synergistic Effect of Amoxicillin and Cefotaxime against
Enterococcus faecalis

JEAN-LUC MAINARDL" LAURENT GUTMANN_ JACQUES F. ACAR," axp FRED W. GOLDSTEIN'

Laboratoire de Microbiologie Médicale, Fondation-Hopital Saint-Joseph, 75674 Paris Cedex 14, and Laboratoire
de Recherche Moléculaire sur les Aniibiotiques, Université Paris VI, 73270 Paris Cedex 06,7 France

Becered 20 January 1995/ Returned for modification 15 March 1995/ Accepted 28 June 1995
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FIG. 5. Saturation of PBPs of JH2-2 with amoxicillin (0.06 and 0.12 p.g/ml) and cefotaxime (4 pg/ml) alone or in combination. Radioactive benzylpenicillin was used.
On this gel, which was run at 4°C, PBP 4 has migrated above PBP 3. Amx, amoxicillin; Ctx, cefotaxime.

concentrations (in micrograms per milliliter) of amoxicillin or cefotaxime.

FIG.
on brain heart infusion agar. AMX, amoxicillin: CTX, cefotaxime.
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FIG. 4. Saturation of PBPs of JH2-2 by amoxicillin or cefotaxime. Competition experiments with radioactive benzylpenicillin were carried out with increasing

Amx, amoxicillin; Crx, cefotaxime.




Table 2 Treatment and In-Hospital Mortality According to Antimicrobial Combination in 246 Episodes of Enterococcos faecalis Infec-
tive Endocarditis Treated With Ampicillin Plus Ceftriaxone or Ampicillin Plus Gentamicin

Ampicillin Plus Ceftriaxone Is as Effective as

Variable Armpicillin + Ceftriaxona {n = 153 Armpicillin + Gentarnicin n=87) Pyalue - " P .
T —— Ampicillin Plus Gentamicin for Treating
Crverall, in survivors 42 (39-48) 42 (3544} 122 . . .y .
SR 11622 2022 « Enterococcus faecalis Infective Endocarditis
Adverse events 0L 10,1083 /circinds2 Clinical Infectious Diseases  201356{3):1261-8
Chverall 14 (9%] 38 i44%) <001
Owverall chliging 1o withdraw treatrment 2 1%} 22 (25%) <001
Drug stoppad due to rashffever 1 (0.6%]) 0 A6 a -
Drug stopped due 1o leukopenia 1 {0.6%]) o AB Clln ] Eﬂl E—
Drug stopped due to new ranal failure 0 20 (23%) =.001
Drug stopped due to vestibular toxicity 0 2 (2%) J0ER -
Compiains Infectious
Any complication 120 {76%) 72 (B3%) 187 "
Heart failure 87 (55%]) 54 162%) 27
Mew ranal failura B3 (33%]) 40 (6% ) 051 D 1 S EH.SES
Paravalvular complication 36 (23%) 22 (25%) B4
Stroka 25(16%) 14 (16%) .94
Embolism ather than stroke 28 (18%]) 10 (12%) 20
Surgary indicated 42 (58%]) 54 162%) &2
Indications for surgery
Heart failura BEMAZ (61 %] 37/54 (69%) el
Paravalvular complication 34192 (37%) 14/54 (26%) B
Severe valve regurgitation without heart failure 2392 (25%) 9/54 (17%) 24
Vegatation siza 992 {10%) 3554 (6%) 37
Uncontralled infaction 492 (29%) 5/54 (9% 23
Valve thrombosis 2192 (2%]) 28
Pacemaker infaction 292 | 2%) 28
Surgery performead during tha active phase of infection 5392 (58%) 35/54 (65%) 29
if indicatad) .
Reasons for no surgery, if indicated a7 A n Ak
High-risk patient 12/39 (31%]) 919 (47 %)
Critical status 839 (23%) 4/19 (21 %)
Age® 7/39 (18%]) 1/19 (5%) Table 3. Outcomes of 246 Episodes of Enterccoccus faecalis Infective Endocarditis Treated With Ampicillin Plus Ceftriaxone or Ampi-
Patient rejacted 4/39 (10%) 2018 (11%) cillin Plus Gentamicin
Surgeon rejectad 339 (8%) 1/19 (5%)
Hemorrhagic stroke 2439 (5% ‘Variable Ampicillin + Ceftriaxone (n = 159) Ampicillin + Gentarmicin (n = 87) Palue
Other 2/39 (5%]) 219 (11%) Failures
Surgary during fallow-up AN17 (3%) GBS (9% neg Death during treatrnent 36 (22%) 18 {21%] 0.81
In-hespital death Death during 3-mo follow-up 13 (B%) B (79%]) 0.72
Overall 42 126%) 27 (25%) B85 Adverse effects requining treatmeant withdrawal 2 (19%) 22 25%) =0.001
Withaut indication for surgery 867 (129%] 433 (12%) a8 Treatrment failure requiring change of antimicrobials 211%) 2 2%) 0.54
Operated 10/53 (19%) 10/35 (29%) 28 Relapse 3124 (3%) 31697 {49%) 0.67

Mot operated fwith indication) 2439 (62%) B/19 (42%) 183 |* These patients had received 28, 38, and 42 days of ampicillin plus gentamicin, respectively.




Narmative review CMI Time to abandon ampicillin plus gentamicin in favour of ampicillin
. : : : CLINICAL . . . . o
Aminoglycosides for infective endocarditis: time to say goodbye? |yl plus ceftriaxone in Enterococcus faecalis infective endocarditis?
1, : 2.3 B Pilmic 4 . 5 ] p— A meta-analysis of comparative trials  cinical Research in Cardiology
D. Lebeaux i N. Ferndndez-Hidalgo = -, B. Pilmis °, P. Tattevin -, ].-L. Mainardi ﬁ y P hitps://dolorg/10.1007/s00392-021-01671-3
Implications: In a scenario of progressive increase in the age and frailty of IE patients, the use of ami-
noglycosides can be reduced or avoided in -B0% cases. This should result in reduced incidence of renal Moritz Mirna' @ . Albert Tm-l:l-‘flI « Lukas Schmutzler’ - Uta C. anpE‘ + Michael Lichtenauer”
failure, an impaortant prognostic factor in [E. DL Lebeaux, Clin Microbiol Infect 2020;26:723 a
2019 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All In-hospital mortality
rights reservied. Experimental Control Odds Ratio Odds Ratio
Study Events Total Events Total Weight MH, Random, 95%Cl  MH, Random, 95% CI
Pericas et al., 2018 10 46 9 32 27.7% 0.71[0.25,201]
Femandez-Hidalgo et al., 2013 35 159 18 87 57.0% 1.08[0.57;205
. . . . . . . . . . . 1 -
In vitro bactericidal activity of amoxicillin combined with different  J3.0 0.0 "% 2 18 6 o 1o% 1270023 60
cephalosporins against endocarditis-associated Total (95% C1) 279 242 100.0%  0.94[0.56;1.59)
2 Bl 2 Prediction interval (0.26; 3.35]
Enterococcus faecalis clinical isolates Heterogenety: Tau’ = 0,0596; Ch = 0.98,df = 3 (P = 0.80). 7= 0%

01 0512 10
faveurs AC favours AG

Nathan Peiffer-Smadja’1, Elena Guillotel*t, David Luque-Paz’, Naouale Maataoui’*, F.-Xavier Lescure’? and
Vincent Cattoir (3 6+

b
J Antimicrob Chemother 2019: 74: 3511-3514 Nephotaxicty

s 3 5 % Experimental Control Odds Ratio 0Odds Ratio
doi:10.1093/jac/dkz388 Advance Access publication 8 September 2019 Study Events Total Events Total Weight MH, Random, 95% Cl MH, Random, 95% CI
Pericas etal, 2018 15 48 20 32 208% 0.29[0.11,075] —
Femandez-Hidalgo etal, 2013 53 159 40 87 528% 0.59(0.34; 1.00] —-
( ) (b) Shah et al, 2021 6 100 13 90 183% 038[0.14,1.04] el
d El Rafei et al, 2018 2 18 17 67 81% 037[0.08;177] ——8+—1—
o Contiad =*- Control Total (95% C1) 323 276 100.0%  0.45[0.26;0.77] —
= AMX - AMX Prediction interval ) [0.16; 1.26) —
= -AMXICX 2 - CPT Heterogenetty- Tau’ = 0,0280; Chi’ = 1.83, df =3 (P=0,59) [ = 0% f T T !
% =+~ AMX/CRO ‘.?_3 - (BP O‘onun “?5 ! 3 favours AG‘IO
= -~ AMXICFZ w= AMX/CPT
g < AMXFEP & - AMX/CBP
- AMXICPT T
REANOICEE C Adverse events requiring drug withdrawal
036 12 2% Experimental  Control 0Odds Ratio 0dds Ratio
X ; Study Events Total Events Total Weight MH, Random, 95% Ci MH, Random, 95% CI
Time (h) Time (h) Pericas etal., 2018 2 46 11 32 240% 0.09[0.02; 043} ——
Ferndndez-Hidalgo et al., 2013 2 159 22 87 265% 004[0.01;0.16 ——
Figure 1. Mean time-kill curves of amoxicillin alone and in combination with different cephalosporins (a), and of amoxicillin, ceftaroline, ceftobiprole, Shah et al 25219 4 49 12 49 331% 027 {0.08' 0'92} .
amoxicillin/ceftaroline and amoxicillin/ceftobiprole (b) for the 12 studied E. faecalis strains. Error bars represent SEMs of triplicate experiments for the £l Rafei ot 'al.. 2018 1 18 20 67 165% 0.14 (002; 1.11] S —
12 strains. AMX, amoxicillin; CTX, cefotaxime; CRO, ceftriaxone; CFZ, cefazolin; FEP, cefepime; CPT, ceftaroline; CBP, ceftobiprole. This figure appears in
colour in the online version of JAC and in black and white in the print version of JAC. Total (95% Cl) 272 235 100.0% 0.11[0.03; 0.46) o
Prediction interval [0.00; 2.73] S S
- ] Heterogenety. Tau" = 0.3575; Chi' = 4.32,df =3 (P=0.23). = 31% I l ; ;
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Antibiotic therapy and prophylaxis of infective endocarditis — A SPILF-AEPEI position statement @
on the ESC 2023 guidelines

Table 4 GUIDELINES
Recommendations or antiblotic treatment for [E due to enterococel (native and

prosthetic valves).

Antibiotic regimens are detailed in Table 4,

Situation Regimen Duration  Comments . .

Without Amoxicillin 6 weeks gentamicin resistance: amoxicillin + ceftriaxone for six weeks,
allergy to with whether on native or prosthetic valves. Particular attention should
p-lactams ceftriaxone 6 weeks be paid to the nephrotoxicity (see § 4.3) and neurotoxicity of the

Allergy to Daptomycin b weeks Omly if MIC < 2 mg/L. Daptomycin combination.
penicillin may be presceibed [n assockation

with ceftaraline for the whaole course In case of allergy to penici]lin:
af treamment

or

Vancomycin 6 weeks - daptomycin; there are currently insufficient data to recommend

with a combination with a p-lactam antibiotic for E. faecalis strains
Genmmicin 2 weels Mot in case of HLAR susceptible to daptomycin and vancomycin. In case of a com-
bination, ceftaroline appears to be the most suitable companion.
Non-HLAR Enrerococcus faecium — vancomycin (6 weeks) + gentamicin (non-HLAR strain) during
Vancomyein B weeks  Fven if susceptible to amoxicllin the first two weeks of treatment. Particular attention should be
With paid to the nephrotoxicity of the combination.

Gentamicin 2 weeks
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Enonce

Homme 55 ans, pas d’antéceédent hormis un prolapsus valvulaire mitral

Porte d’entrée cutanée néegligée
Fievre a 39° depuis 3 ou 4 jours, pas de critere de gravité septique
ETT : végétation de 8 mm valve mitrale (FEVG ok)

Hémocultures + a CGP amas

Test rapide PLP2a négatif : Signification ? Traitement ?




IE caused by methicillin-susceptible staphylococci
In patients with NVE due to methicillin-susceptible staphylococci, (flu)cloxacillin or cefazolin is recommended for 4—6 weeks

| i 264,314,316-31
using the following doses:*®*?'%316-318

Adult antibiotic dosage and route
(Flu)cloxacillin® 12 g/day i.v. in 4-6 doses

Cefazolin® 6 g/day i.v. in 3 doses @ E S C

European Society iety
of Cardiology
RELAI ORAL?
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Climical Infectioss Diseases 2008 88:713-21
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Initial Low-Dose Gentamicin for Staphylococcus
aureus Bacteremia and Endocarditis Is Nephrotoxic
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Figure 1. Mean serum creatinine levels, by treatment group, over time.
“F= 05, compared with daptomycin, for change from baseline (analysis
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of covariance). ASP. antistaphylococcal penicillin.
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Figure 2. Time to a clinically significant decrease in creatinine clear-
ance (CrCl). ASP, antistaphylococcal penicillin.

Clinical
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Sara E. Cosgrove,’ Gloria A. Vigliani,' Marilyn Campion," Vance G. Fowler, Jr.’ Elias Abrutyn,” G. Ralph Corey,** hivma
Donald P. Levine," Mark E. Rupp.” Henry F. Chambers,” Adolf W. Karchmer,” and Helen W. Boucher®
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Figuwre 3. Occurrence of decreased creatinine clearance (CrCl), by gen-
tamicin exposure, expressed as number of patients versus the average
total daily dose and the duration of treatment.

Conclusions.

Initial low-dose gentamicin as part of therapy for 5. aureus bacteremia and native valve infective
endocarditis is nephrotoxic and should not be used routinely, given the minimal existing data supporting its benefit.

Infectious
hseases
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Severity of Gentamicin’s Nephrotoxic Effect on
Patients with Infective Endocarditis: A Prospective
Observational Cohort Study of 373 Patients 5 s 2= 2207 o oo

105548332000 4801 -0010515.00
DOE 101085534122

Kristine Buchholtz,' Carsten T. Larsen,' Christian Hassager,” and Niels E. Bruun' —

Degartment of Cardiology, Gentofte University Hospital, and “Department of Cardiology, Copenhagen University Hospital, Rigshaspitalet, it
Copenhapgan, Denmark

Table 1. Characteristics of 373 patients with infective endocarditis (IE} by gentamicin treatment  Conclusions. The nephrotoxic effect of gentamicin is directly related to treatment duration, with a decrease
group at the time of diagnosis. in EECC of 0.5% per day of gentamicin treatment. In patients treated with gentamicin, the in-hospital decrease

in EECC was not related to postdischarge mortality. Consequently, this study does not support abolishment of
gentamicin in treatment of IE.

Mo gantamicin Any gentamicin

treatrrent treatrmant )

Variable in = 86) in = 287) P 2
5 15 - M (1)
Age, maan years = 5D 627 = 130 618 = 163 ]
Male sex 63 (73] 198 (69 —
Deafinite Duke diagmsish 73 (BE) 263 (92) == E § |
Pradisposed 57 (GEI 170 (59) EI E 8-
Prosthatic valve 24 (28] BE (23 - 5 5 1
Diabetes mallitus 13 (15] 19 (7) g -
Pacermaker 17 (20) 18 (6] - §
b d re

Dysprea a5 (41) 122 [43) rm =
Heart rurmur 58 (B7) 228 (79) = 3=
ECG conduction block® 10 (12) 13 (5) g 5
Cancer 4 (5) 10 (3) — 3 . . . . 3
Ini B d 6 (7 5 n Mo 21 waak =1 and 27 veaks >3 and Sd weaks >4 wiaRa
njection drug use (7 15 (5) e -
Dther structural heart disease 19 (22) B3 (29)
N?“rﬂf&giml imnpairment 19 (22) 56 [20) 791 Figure 1. Mean percentile change in endogenous creatinine clearance
Dialysis 21 (24) 1013 <001 (EECC) from diagnosis to hospital discharge in 286 patients with infective
EECC diagnosis, madian mbLfmin (ranga) 53 (B=161) B1 (5=207) <.001 endocarditis, grouped by days of gentamicin treatment.




Endocardites a staphylocoques ﬁ

Positionnement de la gentamicine : El valve prothétique en 1 fois par jour avec dosages

Positionnement des céphalosporines : patients allergiques a la pénicilline ayant présenté des réactions non
anaphylactiques = cefazoline 80-100 mg/kg/j est le traitement de choix

S . , Comparative outcomes of cefazolin versus anti-staphylococcal penicillins in o \
yStEmatic review htipecijdol orgfSM16{] coul MAINIE Eliwca weseoLosy methicillin-susceptible Staphylococcus aureus infective endocarditis: a post-hoc | o weecran
Cefazolin versus anti-staphylococcal penicillins for the treatment of ... ... . analysisof a prospective multicentre French cohort study L 1
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DOL: 10.1097/01.md. 0000091 184.93122.09
Medicine * Volume 82. Number 5. Seotember 2003

Staphylococcus aureus Bacteremia

Recurrence and the Impact of Antibiotic Treatment in
a Prospective Multicenter Study

Feng-Yee Chang, James E. Peacock, Jr., Daniel M. Musher, Patricia Triplett, Brent B. MacDonald

Joseph M. Mylotte, Alice O Donnell, Marilvn M. Wagener, and Victor L. Yu

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Oct. 2007, p. 3731-3733
(0R6-4304/ 07508 00+0  doz10. 1128 AAC 00101407
Copyright © 2007, American Society for Microbiology. All Rights Reserved.

Impact of Empirical-Therapy Selection on Outcomes of Intravenous
Drug Users with Infective Endocarditis Caused by
Methicillin-Susceptible Staphylococcus aureus’

Thomas P. Lodise. Jr.,'* Pegegy 5. M-:annnn,j Donald P. Lr.a'.firui'.f‘~1 and Michael J. R}'bakj"*"i

TABLE 1. Comparison of baseline chimical characteristics and outcomes for patients with M35A 1E who receved empirical beta-lactam
therapy and for those who received empirical vancomycein therapy

Result for:
. \ Baseline clinical featune werall outcome P value
MSSA Bacteremia MRSA Bacteremia P S T e e Beta-lactam (1 = d4d) Vancomycin (n = 8) o
25 (endocarditis excluded) 25, (endocarditis excluded) 5o r o
15/70 Mean age (SD) (vr) 426 (6.3) 40.7 (8.3) 0.5
— Nafaillin Sex (males) 26 (59.1) 13 (40.4) 03
20+ . 1370 2 B Yancomycin HIV infection 11 (25.00 3(10.7) 0.1
Il Vancomycin J AIDS 4 (9.1} 2(T.1) 0.8
| Status according to Duke criteria
| Definite 1E 36 (B1.8) 27 (6.4)
157 £ 157 Possible [E 8 (182) 1{11.1) 0.07
B0 E Heart side involvement
o ® a8/83 Left side/bilateral 11 (25.0) 9{321)
1H 10 Right side 3375 19 {67.9) 0.5
i 5/a3 Native valve 44 (1000 29 { 100L) 1.0
" 4/83 4183 Metastatic embolic complications present at diagnosis 31(721) 23(103) 0.5
5 & Concomitant aminoglyeoside usage 32(72T) 21{75.0) 0.8
Pulse {once-daily) daily dL:.lilngT' 14 (31.8) 12 {(42.9) 0.5
Intermittent (traditional) daily dosing® 17 (38.6) 9y(32.1) 0.5
oA o1 018 Concomitant rifampin usage 1{2.3) 2{7.1) 03
Farsistent =3 days Par >7days  Flslay Bactoriclaglc tallurs orsistsnt >3 days Persistent>? days  Relapss  Bacteriologic faby  SUTZical intervention 1{23) 1{3.6) 0.7
FIGURE 1. Efficacy of nafeillin versus vancomyein in preventing Owverall outcome (infection-related mortality) for indicated
persistent bacteremia and relapse for methicillin-susceptible patient group
Staphylococeus aureus (MSSA) bacteremia (top) and methicillin- All - . 3 (11.4) 11{39.3) 0.005
resistant 5. aureus (MRSA) bacteremia (bottom). Bacteriologic Left-side bilateral involvement 3(27.3) 6 (66.7) (LIRS
failure was defined as persistent bacteremia =7 days and/or Right-side imvolvement. . 2(6.1) 5(26.3) 0.04
relapse. Multivariate analysis showed that treatment with Definite IE by Duke criteria (%) 5(13.9) 11 {40.7) 0.02

vancomycin predisposed to relapse (p < 0.048, see Results).
Excludes patients with endocarditis and patients who did not
receive ab least 10 days of either vancomyein or nafcillin within
the first 14 days of positive blood culture drawn (129 M55A and
24 MRSA)

v,
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The Empirical Combination of Vancomycin and
a B-Lactam for Staphylococcal Bacteremia

Kevin W. McConeghy,' Susan C. Bleasdale,” and Keith A. Rodvold™

!
“ Except for the mean age data, all data are presented as numbers of patients (with percentages respective to the total number in the indicated therapy group in
parentheses).
b Dose: 3 mgkg of body weight/day as one daily dose.
“ Dase: 3 mp'ke of body weight/day in three divided doses.

Clinical Infectious Diseases  2013;5712):1760-5
& The Author 2013. Published by Oxford University Press an behalf of the Infectious
Diseases Society of America. All rights reserved. For Permissions, please e-mail
jounals permissions@ioup com
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Table 5
Recommendations for antibiotic treatment for staphyvlococeal NVE.
Situation Regimen Comments Duration
Methicillin-susceptible staphylocooci
Withsout allergy to fllactams Cefazolin or{Cllaxacillin Preferred aption in case of meningitis.
Left-sided NVE

Early or non-severe late allergy  Cefazolin
1o penicillin
Late severe allergy to penicillin -~ Daptomycin
with fosfomycin

Methicillin-resistant staphylococel
Without allergy to felactams
ar Daptomycin with

fasfomyein
Late severe allergy to penicillin Daptamycin
ar allergy to cephalesporing with fosfemycin
o
Yancomseln

Daptomycin with ceftansline

Duration of the combination therapy: as lomg as the
L teremda lasts amd for a maximum of 7 days from the 15t
negative blood culture,

Iif wvamnseomyeln MIC < 1 me Al

4-week treatment if 1) apyrexia obtained during
the: first few days of treatment and i) blood
cultures negatlve by day 3

B weeks in other cases

Right-sided NVE

Z2-week treatment if 1) apyrexia obtained during
the: first few days aof treatment and i) blood
culmres negative by day 3

4 weeks in other cises

Left-sided NVE

d-week treatment if i) apyrexia obtained in the
first few days of treatment and 10) Mood cultures
megative by day 3

& weeks in other cases

Right-sided NVE

Zoweek treatment if i) apyrexia obtained in the
first few days of treatment and 10) bood cultures
megative by day 3

4 weeks in other cases
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Enonce

Homme 55 ans, cancer colon + chimio. PAC inflammatoire et écoulement

Fievre 39° depuis 4 jours, pas de critere de gravité septique

ETT : végétation 8 mm aortique sans fuite, fonction ventriculaire
normale, RAS sous autres valves

Technique rapide PLP 2A et antibiogramme : SAMR

Autres demandes ? CAT thérapeutique ?
Et si la valve aortique du patient avait été prothétique ?



In patients with NVE due to methicillin-resistant staphylococci, vancomycin is recommended for 4—6 weeks using the

. 4
following doses:**”

Adult antibiotic dosage and route

Vancomycin" 30-60 mg/kg/day i.v. in 2-3 doses
Paediatric antibiotic dosage and route @ E S C

Vancomycin” 30 mg/kg/day i.v. in 2-3 equally divided doses European Society
of Cardiology
RELAI ORAL ?

In patients with PVE due to methicillin-resistant staphylococci, vancomycin with rifampin for at least 6 weeks and gentamicin

for 2 weeks is recommended using the following doses:

Adult antibiotic dosage and route

Vancomycin” 30-60 mg/kg/day i.v. in 2-3 doses
Rifampin 9001200 mg/day i.v. or orally in 2 or 3 divided doses
Gentamicin® 3 mg/kg/day i.v. or im. in 1 (preferred) or 2 doses

Y




Endocardites a staphylocoques

Positionnement daptomycine : Alternative vancomycine pour les El surtout si :
> Indications : CMI vanco > 1 mg/| - échec sous vancomycine - insuffisance rénale non dialysée
> Modalités : Bithérapie pour éviter émergence clone résistant. Trithérapie si prothese

El sur prothese: possible de débuter rifampicine simultanément ? (gentamicine +
vancomycine ou béta-lactamines) '

In patients with NVE due to methicillin-resistant staphylococci, daptomycin combined with cloxacillin, ceftaroline ¢

fosfomycin may be considered using the following doses:

Adult antibiotic dosage and route
Daptomycin

Cloxacillin

OR

Ceftaroline

OCR

Fosfomycin®

335,345-349

Etude : daptoMOC et RiFree

10 mg/kg/day i.v. in 1 dose
12 g/day i.v. in 6 doses

OR

1800 mg/day i.v. in 3 doses
OR

8-12 g/dav iv. in 4 doses

Clinical

e Tnlcctious

hemal | Yseases

Daptomycin Plus p-Lactam Combination "lherapy for

Methicillin-resistant Staphylococcus aureus Bloodstream
Infectlons A Retrospective, Comparative Cohort Study
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Use of Antistaphylococcal B-Lactams
to Increase Daptomycin Activity in
Eradicating Persistent Bacteremia
Due to Methicillin-Resistant
Staphylococcus aureus: Role of
Enhanced Daptomycin Binding

Abliay Dhand,! Aol 5 Bayerl® Jossph Pagliono,’ See-Jin g,
Michaed Boleris." Victer Micet,* Guigumg Wang” and Geomge Selnules'**
"Deper il of Medicing, Divison of nfedious Diseaaes, asd Deprinon of
Frningy, Mraw Yook Medical Coliege. Walbala, Mrsw York 34 Hinmrdel
Reammarch Deditum o] Henbo-UCLA, Podical Covten, Tospnm, Calfueris, ®evid
firtizn Schenl ol Modlmine 2t WLA, Lns dngeles, Galformiz *lniecrsty o
Lalfoeras Sen Digo School ol Makciog, Le Jolla, Calilomi, and "Oageriae ol
Wetheie, Shenp Memonal Hossiial, San Dogn, Calilzms

We nsed daptomycin plos antistaphylococcal [-lactams
(ASBEL) to clear refractory MRESA Bacteremda, In vitvo studics
showed enhanced daptomycin bactericidal activily, increased
srface charge indoced by ASHLs apainst daptomycin non-
wmm&mummh
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GUIDELINES (see Table 5):
sthetic valve endocarditis

w A5 a first-line treatment, a doal therapy: daptomycin with
another antibiotic,

- Daptomyein should be preseribed at 10 mg/kgday, Antibiotic | KETIICI PRI
with monitoring for toxicity (thabdomyolysis, cosing-
phil ppeumonial,

- The “best” companion to daptomyein appears to be
ceftaroline, Fosfomycin may also be used. 16 weeks afier the first day of effective therapy: negative blood culture in the case of initinl positive hlood culture

- The duration of dual therapy is unknown, but we sug- o duy of vagery i valve culbues ae positive
gest at least az IDng az the bacteremia PEI"S:'[S[S and for a “The choice of cefaralin vs (cljoxacillin should follow the same rules than for NWVE
maximum of 7 dayvs from the first negative blood

Saerilization of hacteremin End of tresiment: & weeks'

Nl Cefnrolin or (clioxacillin® Oral step-down™

Treatment of methicillin-resistant staphvlococeal prosthetic valve endocarditis (or in case of

culture, . . L allergy to betalactams)
- In the event of persistent bacteremia on daptomycin, it
is wise to monitor the daptomycin MIC (risk of Sterilization of hacteremin End of trentmens; & weeks!
daptomycin-resistant mutant selection).
el A

Although vancomyein is the oldest and most “validated” option, it Antibiotic 2 VI Aol bt b
should be considered essentially as an alternative, for example to
the combination of daptomycin and ceftaroline in case of late se- 16 weeks after the first day of effective therapy: negative blood calture in the case of milial positive blood culture
vere allergy to penicilling provided that vancomycin MIC is < 1 or duy of surgery if valve cultures are positive.

mg/L. Serum drug levels and renal function must be monitored.

Fig. 2. Treatment of staphylococeal prosthetic valve IE
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Enonceée

Femme 47 ans suivi pour prolapsus valvulaire mitral

Fievre et altération de |'état général depuis 3 mois +
ischémie aigue de membre opérée i

ETO : El mitral 15 mm et abces
Hémocultures en cours
CAT ? ATB ?




Recommendation Table 10 — Recommendations for
antibiotic regimens for initial empirical treatment of in- d - \O
fective endocarditis (before pathogen identification)® %F'- K - E S C

European Society

. b c .
Recommendations Class Level In patients with early PVE (<12 months Pas dg ?gfgiogral
In patients with community-acquired NVE or late post-surgery) or nosocomial and non-nosocomial

PVE (212 months post-surgery), ampicillin in healthcare-associated |E, vancomycin or daptomycin

combination with ceftriaxone or with (flu)cloxacillin combined with gentamicin and rifampin may be

and gentamicin should be considered using the considered using the following doses3?°

following doses:*>®
E Adult antibiotic dosage and route
Adult antibiotic dosage and route e o
Vancomycin 30 mg/kg/day i.v. in 2 doses

Ampicillin 12 g/day iv. in 4-6 doses
g e Daptomycin 10 mg/kg/day i.v. in 1 dose
Ceftriaxone 4 g/day i.v. or i.m. in 2 doses o d , o
Gentamicin 3 mg/kg/day iv. or iim. in 1 dose
(Flu)cloxacillin 12 g/day iv. in 4-6 doses Iib Cc
4 lla C Rifampin 900-1200 mg i.v. or orally in 2 or
Gentamicin 3 mg/kg/day iv. or i.m. in 1 dose 34
oses

Paediatric antibiotic dosage and route

Ampicillin 300 mg/kg/day i.v. in 4-6 equally
divided doses

Paediatric antibiotic dosage and route

Vancomycin® 40 mg/kg/day i.v. in 2-3 equally

Ceftriaxone 100 mg/kg i.v. or i.m. in 1 dose divided doses

. .o d . \ .
(Flu)cloxacilin ~ 200-300 mg/kg/day i.v. in 46 Gentamicin 3 mg/kg/day iv. or i.m. in 3 equally

equally divided doses divided doses

Gentamicin® 3 mg/kg/day iv. or i.m.in 3 equally Rifampin 20 mg/kg/day i.v. or orally in 3
‘ divided doses equally divided doses
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Guideline

Empirical antimicrobial treatment of suspected IE is recom-
mended in each of the following situations:

- Acute onset with rapid progression of symptoms over the last
week

— Large vegetation (>>10 mm)

— Sepsis

— Before surgery when emergency valve surgery is indicated.

In all other situations, antibiotic treatment may be deferred until
the results of blood cultures are available.




a 819 cases of suspected BCNE referrad 1o our laboratory

I
v v

Diagnosis of endocarditis excluded 759 patients
in G0 patients by pathological with endocarditis
findings including 2 anglosarcomas
and 1 myxoma of the left atrium

Clinical
Infectious
Diseases

T
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hiymo B

nonnfecive andocyrte with ijan:I;:dp;tII;rggslcal agent Mthnumpmﬁ:tf:;t:tlmogy Comprehenﬂve D]agnostlc Strateg}r for Blood

- T marantic - Zoonotic agents: 315 (229 Q fever, . . .
- 9 systemic lupus erythematosus 26 Bartonellz sp. I .
-1 Behcel disease - Fungi: & Climical Infections Diseases 2010;51(2):131-140
- Usual bacteria : 70 191 patients with 73 patients with [)f 8] 9 NE“T C&SES & 2010 by the Infectious Disazses Saciaty of Amesica. All rights raserved.
possible endocarditis  definite endocarditis 1058-4E33/20110/51 02-0002515.00
DOk 10.1086/553675
Pierre-Edouard Fournier,"* Franck Thuny,” Hervé Richet' Hubert Lepidi,' Jean-Paul Casalta,® Jean-Pierre Arzouni,'
. Max Maurin,® Marie Célard® Jean-Luc Mainardi,” Thierry Caus® Frédéric Collart® Gilbert Habib,*
b and Didier Raoult'
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Figure 1. Distribution of the 819 patients with suspected blood culture-negative endocarditis (BCNE) studied from 1 June 2001 to 1 September
2009, according to the etiological diagnosis 3/ and the year (b Black columns, Number of patients per year for whom we obtained an etiological
diagnosis (infectious or notl Gray columns, Number of patients without any etiological diagnosis. Values above each column represent percentages

of etiological diagnoses obtained each year. Agents include Tropheryma whipplel



Blood culture-negative endocarditis MGdlClne

Improving the diagnostic yield using new diagnostic tools

Pierre-Edouard Fournier, MD, PhD*®", Frédérique Gouriet, MD, PhD®®, Jean-Paul Casalta, MD®,
Hubert Lepidi, MD, PhD?, Hervé Chaudet, MD, PhD?, Franck Thuny, MDF, Frédéric Collart, MD, PhD®,

Gilbert Habib, MD, PhD®, Didier Raoult, MD, PhD>P

hittpzdfa do.ong T 0. 108 ZAAD. 0000000000006.302

» La cause la plus fréquente

>

Coxiella burnetii

» Les causes fréquentes

4
>
>
>

Abiotrophia
Actinobacillus actinomycetemcomitans
Bartonella

Brucella

» Les causes rares

4

Cardiobacterium hominis
Erisipelothrix rhusiopathiae
Haemobphilus aphrophilus,
Haemophilus parainfluenzae

Listeria monocytogenes

Les causes tres rares

>
4
>

Campylobacter
Eikenella
Francisella
Gemella
Granulicatella
Kingella
Legionella
Mycobactéries
Mycoplasma
Neisseria
Pasteurella
Tropheryma whipplei

Update on blood culture-negative endocarditis
Les endocardites a hémoculiures négatives : mise au poini
P. Tattevin®*"<, G. Watt", M. Revest>"¢, C. Arvieux *, P-E. Fournier®

hatpefidx doiorg 10,1016/ medmal 20041 1003

Méd epm'e el‘ . DITIDTTHD 2014 Elsevier Masson SAS. All rights reserved.
malaies nleirue

Et des causes non infectieuses
- SAPL
- Marastique




be difficult to interpret. Some HACEK group bacilli produce beta-
lactamases, and therefore ampicillin is no longer the first-line option.

Conversely, they are susceptible to ceftriaxone, other third-generation ce-
phalosporins, and fluoroquinolones. The standard treatment is ceftriaxone
2 g/day for 4 weeks in NVE and for 6 weeks in PVE. If they do not produce
beta-lactamase, ampicillin (12 g/day i.v. in 4 or 6 doses) for 4-6 weeks plus
gentamicin (3 mg/kg/day divided into 2 or 3 doses) for 2 weeks is an

option.*”? Ciprofloxacin (400 mg every 8-12 h iv. or 750 mg every 17 -
orally) is a less well-validated alternative.”’® "

Table 16. Therapy for Endocarditis Involving a Mative or Prosthetic Valve or Other Prosthetic Material Caused by HAGEK I
Microarganisms

Slrength of
Regimen Dase and Foute: Duration, wk  Recommendation Cormments
Ceftriaxone sodum* 2g/24hNorMin 1 dosa 4, NVE; Cisss fa; Level of  Prefarred therapy: cefolaxime ar enother Ehird- ar
&, PVE Ewidance B fnarth-generation cephalosponn may be substituted,
r
Ampicillin sadium 2giNeverydh (tess da; [ evel of  Ampicillin sodium may be an option if the growth of
Ewidence B Thiz Isolate 15 sufficient to permit in vitro suscepibility
or resultz.
Ciprofaxacint 1000 mg 24 horally or 800 me'24 h IV in 2 Clss My Lewed of - Fluoroguinalone therapyt may be considered ke

arually divided doses Fwidance patiants unabla o Iokerats caphalosparin znd
amgicillin therapy; levoflexacn ar moxfloeacin may
b substituted, fuoroquinolones generally i not
recommendad Tor patienls <18 y ald. Traalment far 6
wk is reasonazhle in patients with PUF [(Dlass Ns; | ewsl
of Lridence 0.

@ESC

European Society
of Cardiology

Infectious Diseases Society of America

HACEK indicates Heemaphilus species, Aggregafibacier species, Candivhacleriun homims, Fikensilz corodens, and Kingelle species; M, intramuscular; IV,
intravenous; NVE, native vahe infective endocarditis; and PYE, prosthetic valve infective endocarditis.

*Palignls should ba mlormed Dhal intramuscular injeclion of callriaxone is painhul.

1psa recommended far patients with normal renal function,

fFlunroauinalones are highly active in vitre against HACEK microomanismes, Published data on the use of fucmaquinelenes for endacanditis caused by HACEK are minimal,

Table 11 Antibiotic treatment of blood culture-
negative infective endocarditis

Pathogens

Brucella spp.

C. burnetii (Q
fever agent)

Bartonella spp.®

Legionella spp.

Mycoplasma spp.

T. whipplei

(Whipple's
disease agent)’

Proposed therapy®

Doxycycline (200 mg/24 h)
plus cotrimoxazole (960 mg/
12 h) plus rifampin (300-

600 mg/24 h) for >3-6
months” orally

Doxycycline (200 mg/24 h)
plus hydroxychloroquine (200
600 mg/24 h)° orally (>18
months of treatment)
Doxycycline 100 mg/12 h
orally for 4 weeks plus
gentamicin (3 mg/24 h) i.v. for 2
weeks

Levofloxacin (500 mg/12 h) iv.
or orally for >6 weeks or
clarithromycin (500 mg/12 h)
i.v. for 2 weeks, then orally for 4
weeks plus rifampin (300—
1200 mg/24 h)

Levofloxacin (500 mg/12 h) iv.
or orally for >6 months®
Doxycycline (200 mg/24 h)
plus hydroxychloroquine (200~
600 mg/24 h)° orally for >18
months

Treatment
outcome

Treatment success defined
as an antibody titre <1:60.
Some authors recommend
adding gentamicin for the
first 3 weeks

Treatment success defined
as anti-phase | IgG titre
<1:400, and IgA and IgM
titres <1:50

Treatment success
expected in >90%

Optimal treatment

unknown

Optimal treatment
unknown
Long-term treatment,

optimal duration unknown

© ESC 2023
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Enonceé

Femme 24 ans - Toxicomanie |V sevrée selon elle

A fait la « bamboche » avec les amis a Noél

Abces creux de I'aine en tombant sur une table basse
40°C — Souffle tricuspide — Dyspnée - HEmoptysies

Végetation 15 mm tricuspide en echo
Résultats des hémocultures en attente
Hypotheses ? CAT ?




Embolie pulmonaire septique

=>» nodules de répartition hétérogene (sous pleuraux et aux lobes inf)
=» contours flous,

=> excavation fréquente (staphylocoques++ )

=> tailles multiples (embolies repétees)

= « feeding vessel sign »




Endocardite
de 'usager de

drogue IV

Pas de reco ESC spécifique

Mais de un vieux probleme
dont l'incidence explose
aux USA

Circulation

Veolume 148, Issue 14, 4 Oclober 2022, Pages e187-2201
https:/fdoi.org/10.1161/CIR. 0000000000001 090

AHA SCIENTIFIC STATEMENT

THE LANCET, NOVEMEBEER 4, 1989

R. J. DWORKIN®
M. A. SANDE

RELAI ORAL ?

1071

TREATMENT OF RIGHT-SIDED

STAPHYLOCOCCUS AUREUS ENDOCARDITIS

- ININTRAVENOUS DRUG USERS WITH
CIPROFLOXACIN AND RIFAMPICIN

B. L. LEE
H. F. CHAMBERS

Departmentt of Mecheme, Umrversity of Califormia, San Francisco;
and Medical Service, San Francisco General Fospiral Medscal
Center, San Francisco, Califorma, U'SA

Armerican
Heart
Associotion.

Table 4. Consensus Approach of Oral Antibiotic Therapy for PWID With IE Caused by S aureus Who
Cannot Complete Standard-of-Care Intravenous Antibiotic Regimens for & Weeks (Table view)

Methicillin susceptible (consider any of the listed regimens in addition to regimens for methicillin-resistant

5 aureus)

Regimen Dose and route Comments

Dicloxacillin Tgeveryéh POET trial regimen.®® Rifampin agents reduce the blood
plusrirampin 600 mg every 12 h levels of methadone and may require dose adjustments.’®

Do not prioritize rifampin over methadone; consider
alternative regimen in patients on methadone.

Ciprofloxacin plus
rifampin

750 mg every 12 h
300 mg every 8 h

Regimen studied in 3 small prospective cohort and listed in
AHA guidelines_ET Fluoroguinolones and methadone may
cause significant QT interval prolongation and torsades de
pointes. Obtain baseline ECG and periodically monitor.

Methicillin resistance or penicillin allergy

Linezolid plus
rifampin®

600 mg every 12 h
600 mg every 12 h

POET trial regimen. For patients on methadone, do not
prioritize rifampicin over methadone; may consider
monotherapy with linezolid. Laboratory follow-up and
monitoring for linezolid courses =2 wk duration may be
considered. Risk of serotonin syndrome in patients
receiving opicids and other medications (that is, tramadal,
SSRI, MAQCIH) with concomitant linezolid use; patient
education on signs/symptoms of serotonin syndrome may
be offered.

Trimethoprim-
sulfamethoxazole

160/600 mg 6 tablets a
day in divided doses?®

or 160/600 mg 2 tablets
twice daily

Mot studied in any RCT. Regimen studied in a
retrospective cohort study of patients with S aureus IE
transitioned to oral antibiotics on d 7.%% IMay consider in
patients who would not qualify for another regimen studied
in an RCT. Renal function monitoring may be considered.
Writing group members more commonly use the 2 DS
twice-daily dosing because of concerns about renal
function and hyperkalemia in patients in whom frequent
monitoring poses challenges, although this has not been

extensively studied.?®

Doxycycline

100 mg every 12 h

No RCT data are available.® Use could be considered for
patients intolerant of other antibiotic regimens. For patients)
with unstable housing or other risk factors for extensive
sun exposure, counseling on the increased risk of
photosensitivity may be considered.

For patients in whom oral absorption of medications is limited or there are other contraindications to oral

Management of Infective Endocarditis in People Who
Inject Drugs: A Scientific Statement From the American

Heart Association

antibiotics

Dalbavancin 1000-mg IV loading Consider if intravenous access can be obtained in an
dose, then continue with | outpatient setting for ongoing weekly infusions. May not be
500 mg IV weekly: appropriate for patients with poor intravenous access as
alternatively, 1500-mg outpatients. Renal adjustment needed in those with
W loading dose and creatinine clearance <30 mL/min.
1000 mg IV every other
week

Oritavancin 1200 mg IV weekly Mo renal adjustment needed.
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Premiere intention

- Caspofungine +/-Flucytosine 100 mg/kg/j
- Ampho B liposomiale +/-Flucytosine 100 mg/kg/j
- Alternative et relai : Fluconazole 800 mg/j

Durée
- 6 semaines au moins

- Prothese 3 mois au minimum
- Chirurgie incontournable

7.11. Fungi

Fungi are most frequently observed in PVE and in IE affecting PWID or
immunocompromised patients.”®® Candida and Aspergillus spp. predom-
inate, the latter resulting in BCNIE.*®"3%% Mortality is very high (>50%),
and treatment necessitates combined antifungal administration and with
a low threshold for surgery.””®**"3% Antifungal therapy for Candida |E
includes an echinocandin at high doses or liposomal amphotericin B (or
other lipid formulations) with or without flucytosine. for Aspergillus IE,
voriconazole is the drug of choice. Some experts recommend the add-
ition of an echinocandin or amphotericin B 279387390 Suppressive long-
term treatment with oral azoles (fluconazole and voriconazole) is re-
commended, sometimes Iifelnng.z?s'mﬁ'aaa Consultation with the
Endocarditis Team including an infectious disease specialist is
recommended.
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