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Diplocoques a Gram positif

88 especes dont E. faecalis et E. faecium —

ml l

Commensal intestinal

urinaires

endocardites
Pathogene opportuniste bactéri ém | es

abdominales
+ 14 % des infections nosocomiales

Fiore et al, Micro Spectrum, 2018.
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Lactobacillus casei
Enterococcus columbae
Enterococcus cecorum
Enterococcus songbeiensis
Enterococcus saccharolyticus
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Multidrug resistance (Vancomycin, Linezolid)

—— Enterococcus sulfureus

—— Enterococcus eurekensis
Enterococcus alcedinis
Enterococcus lemanti
Enterococcus aquimarinus
Enterococcus diestrammenae
Enterococcus asini
Enterococcus saigonensis
Enterococcus dispar
Enterococcus canintestini

~Enterococcus nangangensis

Enterococcus rivorum

Enterococcus faecalis
yuanii

Enterococcus moraviensis
Enterococcus quebecensis
Enterococcus ureasiticus
Enterococcus caccae
Enterococcus termitis
Enterococcus plantarum
Enterococcus haemoperoxidus
Enterococcus ureilyticus
Enterococcus silesiacus
Enterococcus rotai
Enterococcus crotali
Enterococcus casseliflavus
Enterococcus gallinarum
Enterococcus thatlandicus
Enterococcus phoeniculicola
Enterococcus ratti
Enterococcus villorum
Enterococcus durans
~Enterococcus lactis
Enterococcus [aecium

Enterococcus canis
Enterococcus mundtii
Enterococcus dongliensis
Enterococcus xiangfangensis
Enterococcus pingfangensis
Enterococcus devriesei
Enterococcus viikkiensis
Enterococcus pseudoavium
Enterococcus hulanensis
Enterococcus avium
Enterococcus raffinosus
Enterococcus malodoratus
Enterococcus glivus
Enterococcus florum
Enterococcus hermanniensis
Enterococcus pallens
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Taux de croissance (doublement/Heure

Enterococcus spp. : résistance aux stress

Résistance aux sels biliaires 40 %

Thermo-tolérante
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Combat de coques

Enterococcus faecalis

- 80 % des infections -20 % des infections

- Sensible a 'amoxicilline - 80% de résistance aux B-lactamines

- Résistance a la clindamycine par la
protéine ABC-F Lsa(A)

- Sensible a la clindamycine

- Petite génome 2,85 Mb

- Genome 3Mb - 35% de génome accessoire

- 25 % génome accessoire - CC17

- Ubiquitaire
Enterococcusfaecium
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Autres Enterococcus spp.
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12 autres especes parfois
retrouvées en médecine :

-> E. gallinarum
-> E. casseliflavus
-> E. avium

-> E. durans

-> E. hirae
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Enterococcus spp. et B-lactamines

Faible sensibilité aux Résistance aux
penicillines céphalosporines
(CMI =10-100 fois celle -
streptocoques, 1-4 mgr/L) (et oxacilline)

Amoxicilline S

Bactériostatique



Enterococcus spp. et B-lactamines
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Enterococcus spp. et B-lactamines

= PLPs sont des transpeptidases, carboxypeptidases ou endopeptidases qui synthétisent et remodelent le PG

= Certaines PLPs ont une faible affinité pour les B-lactamines :

» Chez E. faecium : les variants de la PBP5,,,5s => haut niveau de résistance

Diminution de
la liaison aux
B-lactamines

=> E. faecalis = PBP4
=> E. faecium = PBP5
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Hunashal et al. Nat Com, 2023.






Enterococcus faecalis producteur de pénicillinase | 1981

Transferable 8-Lactamase

A NEW MECHANISM FOR IN VITRO PENICILLIN RESISTANCE

IN STREPTOCOCCUS FAECALIS BarBARA E. MURRAY and BARBARA MEDERSKI-SAMARO], Department of Medicine
and the Program in Infectious Diseases and Clinical Microbiology,
University of Texas Medical School, Houston, Texas 77025
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Enterococcus faecalis producteur de pénicillinase

> 1988 : 1 souche a Yale, Connecticut, USA

> 1991 : dissémination d’un clone aux USA, au Liban et en Argentine

> 1992 : 1 souche identifiee a New york, USA

> 1992 : 1 souche identifié a Toronto, Canada

> 1992 : dissémination de E. faecalis BlaZz => 78 enfant + 8/33 du personnel, Boston, USA

> 1992 : 1¢® de Enterococcus faecium productrice de pénicillinase, Virginie, USA

¢) E.faecium
Bla + E030

> 2010 — 8 souches de E. faecium BlaZ en ltalie (souches polyclonales, CMI AMX: 8->32)

> 2020 : Ré-identification de la souche E. faecalis ST9 blaZ+ en Argentine = reservoir local ?

3 4

Murray et al. TID 1991. Coudron et al, AAC 1992, Handwerger et al, 1992 CID. Rhinehart et al, NEJM 1990. Sarti et al. JCM 2012, Schell et al, antibiotics, 2020.



Enterococcus faecalis producteur de pénicillinase

> 1988 : 1 souche a Yale, Connecticut, USA
> 1991 : dissémination d’un clone aux USA, au Liban et en Argentine
> 1992 : 1 souche identifiée a New york, USA

> 1992 : 1 souche identifié a Toronto, Canada

> 1992 ;

E. faecalis blaZz+ = pas en Europe

> 1992 ;

c¢) E.faecium
Bla + E030

> 2010 — 8 souches de E. faecium blaZ en lItalie (souches polyclonales, CMI AMX: 8->32)

> 2020 : Ré-identification de la souche E. faecalis ST9 blaZz+ en Argentine = reservoir local ?

3 4

Murray et al. TID 1991. Coudron et al, AAC 1992, Handwerger et al, 1992 CID. Rhinehart et al, NEJM 1990. Sarti et al. JCM 2012, Shell et al, antibiotics, 2020.



Souches sequencées au CNR : E. faecalis (n=34)

Tree scale: 100 ————
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Souches sequencées au CNR : E. faecium (n=138)

£
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Pas de E. faecium blaZ+

Penven et al. EJCMID. 2023



Souches sequencees dans le monde

>blaZ:

AAGCTTACTATGCTCATTATTAATAACTTAGCCATTTCAACACCTTCTTTCAAATATTTATAATAAACTATTGACACC

GATATTACAATTGTAATATTATTGATTTATAAAAATTACAACTGTAATATCGCAGGGTTTATTTTGAAAAGT TAATATT
TTTAATTGTAATTGCTTTAGTTTTAAGTGCATGTAATTCAAACAGTTCACATGCCAAAGAGTTAAATGATTTAGAA

AAAAAATATAATGCTCATATTGGTGTTTATGCTTTAGATACTAAAAGTGGTAAGGAAGTAAAATTTAATTCAGATAA
GAGATTTGCCTATGCTTCAACTTCAAAAGCGATAAATAGTGCTATTTTGTTAGAACAAGTACCTTATAATAAGTTAA
ATAAAAAAGTACATATTAACAAAGATGATATAGTTGCTTATTCTCCTATTTTAGAAAAATATGTAGGAAAAGATATTC
ACTTTAAAAGCACTTATTGAGGCTTCAATGACATATAGTGATAATACAGCAAACAATAAAATTATAAAAGAAATCG

GTGGAATCAAAAAAGTTAAACAACGTCTAAAAGAACTAGGAGATAAAGTAACAAATCCAGTTAGATATGAGATA

GAATTAAATTACTATTCACCAAAGAGCAAAAAAGATACTTCAACACCTGCTGCTTTCGGTAAGACTTTAAATAAA

CTTATCGCAAATGGAAAATTAAGCAAAGAAAACAAAAAATTCTTACTTGATTTAATGTTAAATAATAAAAGCGGA

GATACTTTAATTAAAGACGGTGTTCCAAAAGACTATAAGGTTGCTGATAAAAGTGGTCAAGCAATAACATATGCT

TCTAGAAATGATGTTGCTTTTGTTTATCCTAAGGGCCAATCTGAACCTATTGTTTTAGTCATTTTTACGAATAAAGA
CAATAAAAGTGATAAGCCAAATGATAAGTTGATAAGTGAAACCGCCAAGAGTGTAATGAAGGAATTTTAATATTC
TAAATGCATAATAAATACTGATAACATCTTATATTTTGTATTATATTTTGTATTATCGTTGACATGTATAATTTTGATATC
AAAAACTGATTTTCCCTCTATTATTTTCGAGATTTATTTTCTTAATTCTCTTTAACAACTAGAATATTGTATATACA




Souches sequencees dans le monde

>blaZ:

AAGCTTACTATGCTCATTATTAATAACTTAGCCATTTCAACACCTTCTTTCAAATATTTATAATAAACTATTGACACC

GATATTACAATTGTAATATTATTGATTTATAAAAATTACAACTGTAATATCGCAGGGTTTATTTTGAAAAGTTAATATT

TTTAATTGTAATTGCTTTAGTTTTAAGTGCATGTAATTCAAACAGTTCACATGCCAAAGAGTTAAATGATTTAGAA
AAAAAATATAATGCTCATATTGGTGTTTATGCTTTAGATACTAAAAGTGGTAAGGAAGTAAAATTTAATTCAGATAA
GAGATTTGCCTATGCTTCAACTTCAAAAGCGATAAATAGTGCTATTTTGTTAGAACAAGTACCTTATAATAAGTTAA
ATAAAAAAGTACATATTAACAAAGATGATATAGTTGCTTATTCTCCTATTTTAGAAAAATATGTAGGAAAAGATATTC
ACTTTAAAAGCACTTATTGAGGCTTCAATGACATATAGTGATAATACAGCAAACAATAAAATTATAAAAGAAATCG

GAATTAAATTACTATTCAC

GTGGAATCAAAAAAGTT j
CTTATCGCAAATGGAAAA

Pas de Enterococcus faecalis blaZ+
(hormis la publication de 1991)

[CCAGTTAGATATGAGATA
GGTAAGACTTTAAATAAA

TTAAATAATAAAAGCGGA

GATACTTTAATTAAAGACGGTGTTCCAAAAGACTATAAGGTTGCTGATAAAAGTGGTCAAGCAATAACATATGCT

TCTAGAAATGATGTTGCTTTTGTTTATCCTAAGGGCCAATCTGAACCTATTGTTTTAGTCATTTTTACGAATAAAGA
CAATAAAAGTGATAAGCCAAATGATAAGTTGATAAGTGAAACCGCCAAGAGTGTAATGAAGGAATTTTAATATTC
TAAATGCATAATAAATACTGATAACATCTTATATTTTGTATTATATTTTGTATTATCGTTGACATGTATAATTTTGATATC
AAAAACTGATTTTCCCTCTATTATTTTCGAGATTTATTTTCTTAATTCTCTTTAACAACTAGAATATTGTATATACA




. Specimen and relevant MIC (pg/ml)
Strain L — R ) B-lactamase
characteristics Ampicillin Imipénéme Vancomycine
Enterococcus faecalis

SEF96 Clinical isolate from urine 1 1 1 -
ATCC 29212  Typestrain 1 1 4 -
SVR 34 Clinical isolate with vanB from urine 8 32 -
SVR 138 Clinical isolate with vanA from stool 8 8 >512 -
SVR 1110 Clinical isolate with vanA from urine 16 32 >512 -
SVR 1119 Clinical isolate with vanA from urine 16 32 >512 -
SVR 1119S AvanA; spontaneous mutant derived 16 32 1

from SVR 1119

Japon

2005

Ono et al. AAC 2005



Enterococcus faecalis et résistance a 'amoxicilline

Membrane anchor
non-penicillin binding penicillin binding module

gy Todle 369 520 605 4g
1 V40 Y 350 Ty v

A

SVR250
SVR251 ATCC2921%

S

SVR34
SVR138

SVR1110
SVR1119

- Pas d’hyperproduction de PLPs
- Modification de la PLP4

=> substitutions en position 520 et 605

=>SNP unique (Tyr605His) = bas niveau de résistance

=> proche des motifs SDN et KTG
= domaine de liaison des pénicillines

Ono et al. AAC 2005



Enterococcus faecalis et résistance a 'amoxicilline ZUO%B

- Souche résistante a 'AMX (CMI =8mgr/L) isolée dans une rechute IPTH aprés traitement
- E. faecalis LS4828 = 2 mutations au sein de la PLP4 (V223 et A617T) + mutation du promoteur

4x107+

o JH2-2 ..%_ 151
c — V223 A *
S 8 - LS4828 g I
& 3 — AGI7T <101
o % )
S - S
S = =
= o “a}- 5-
- g

by
S
: 20 ———1
Time (min) JH2-2 LS4828
Diminution de l'affinité de Ia
PLP4/B-lactamines pour les variants Augmentation de I'expression du
LS4828 et A617T gene plp4

(mutation du promoteur)
Rice et al. mbio, 2018.



Enterococcus faecalis et résistance a

‘amoxicilline

Ampicillin / Enterococcus faecalis

International MIC distribution - Reference database 2025-02-13

Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periodsand can never be used to infer rates of resistance

% microorganisms (aggregated numbers)

40

20

10

Points clés:

0.15% —

0.002 0.004 0.0080.016 0.03 006 0125 0.25 05 1 2 4 8
MIC (mg/L)

MIC

16

32 64 128 256 512

Epidemiological cut-off (ECOFF): 4 mg/L Confidence interval: 1 - 4

Wildtype (WT) organisms: =4 mg/L

13643 observations (26 data sources)

Résistance exceptionnelle
Pas de souche publiée en Europe

E. faecalis AMXR = envoie CNR ©






Enterococcus faecalis et carbapénemes

OH

Ertapéneme

Imipéneme

(activité sur la L-D transpeptidase chez E. faecium)

Mainardi et al, JBC 2007.



Enterococcus faecalis et carbapénemes

N7 o N 0
—r— BSAC (%) NCCLS (%) =T SRGA (%)
Species Antibiotics  susceptible resistant susceptible resistant susceptible  resistant
E. faecalis  ampicillin 100 0 100 0
(n=244)  imipenem 93.8 6.1 NA NA
meropenem 68.9 313 NA NA
piperacillin/
tazobactam NA NA NA NA 100 0
ciprofloxacin NA NA 234 205 0 205
trovafloxacin NA NA NA NA 0 23.0
gentamicin® 80.3 19.7 - 19.7 - 19.7
streptomycin®  NA NA - 225 NA NA
vancomycin 100 0 100 0 100 0
teicoplanin 100 0 100 0 100 0
quinupristin/

Hallgren et al. JAC 2001



Enterococcus faecalis et carbapénemes

MIC (mg/L)

Drug/species 0.064 0.125 0.25 0.5 1 2 4 8 16 32 td 128 256 512 1024
Ampicilhin

E. faecalis | s 27 76 108 25

J'_E. faecium p 7939 b, 1 1 6.1% 2 10 8 324
Imipenem

E. faecalis I 18 72 121 18 " 1 2 12* I

E. faecium 1 0 1
Meropenem

E. faecalis I 4 17 47 100 31 II 19 26" I

E. faecium

81.5 %

Piperacillin/tazobactam 2 18.5%

E. faecalis 1 0] 0 4 39 152 48 I

E. faecium } 5 8 4 0 1 55¢

Valeurs seuils PK/PD- Casfm 2024

Hallgren et al. JAC 2001






Enterococcus faecalis et ceftobiprole

MICso/MICso in mg/L (% susceptible by CLSI M100 criteria)®

~ o~ —

—

- -

Phenotype/Source?
(No. of isotates) BPR AMP DAP LZD VAN
111 (100) 111 (99.2) 112 (99.7) 112 (97.0)
VAN-S (1,779) 052(99.4) |  1/1(100) 111 (99.2) 112 (99.7) 112 (100)
VAN-R (55) 214 (96.4) 112 (100) 0.5/1 (100) 112 (100) | >16/>16 (0.0)
BJUDFVEND (62) | 0.5/1 (100) 111 (100) 111 (100) 112 (100) 112 (98.4)

Ceftobiprole (BPR) => valeur seuil a 4 mgr/L (2 mgr/L en europe)

Bonne sensibilité du ceptobiprole sur E. faecalis (mais pas toujours sensible)

Mendes et al. OFID 2023




Enterococcus faecalis et ceftobiprole

-> Souches résistantes au ceftobiprole :

PROMOTER P module P8 module (Transpeptidase)

— PBP active-site
 ——
Pl

SUKTGT?

Efs1 Efs8 Efsll Efs7 pes

Transpeptidase -—

Code Phenotype BPR MIC §Fold-change Deletion in promoter Amino acid substitutions in PBP4¢
characteristics (mg/L)? mean region®
PBP active-sites
soT 223l 418T 475k 536A 573D 605Y 606V 3ol 65T 666D 678T
Efs20 PSAS; BPR-S; HLSR 0.25 88. 80 - -V - - - - - - = 7%10°—
Efs2 PSAS; BPR-S; fully 2 77.36 - - - - - - - - - - 6x10°—
susceptible o
Efs11 PRAS; BPR-S; VRE/ 2 695.413 - - - - - E - - - - ax108 L
vanA; HLAR 1_4‘103_"
Efs8 PRAS; BPR-NS; VRE/ 4 4851.96 2013028_2013029 | Q - - - - - -
vanA; HLGR deln® 12010
Efs18 PRAS; BPR-NS; HLAR 4 422.88 2013028_2013029 - - - - - H - - - &
— deIA° § 1.0%10%
Efs7 PRAS; BPR-NS; HLAR 8 571.068 2013028_2013029 | - - - - - A F A Es_oxw,_
delA®
Efs1 PRAS; BPR-NS; HLAR 16 698.895 2013028_2013029 | - - T - & = - - 6.0x107]
delA®

4.0x102-]

aBPR, Ceftobiprole; Pa single base pair deletion 8 bases upstream of the putative -35 region; °Accession number GenBank: CP025020.1 (ATCC47077); ®Protein ID GenBank:
AEA94594.1 (ATCC47077); §Fold-change expression levels relative to that of ATCC47077. Average of three independent experiments. HLSR, High Level Streptomycin Resistance; VRE,
Vancomycin Resistant E. faecalis; HLAR, High Level Aminoglycosides Resistance; PRAS, Penicilin-Resistant Ampicillin-Susceptible; BPR-NS, Ceftobiprole Non-Susceptible; PSAS, 0.0
Penicillin-Susceptible Ampicillin-Susceptible; BPR-S, Ceftobiprole Susceptible; HLGR, High Level Gentamicin Resistance. GenBank accession no. from OM032878 to OM032884.

2.0%102-

Sample

Lazzarro et al. Frontiers, 2022.






Autres especes :

VoL. 30, 1992 ANTIMICROBIAL SUSCEPTIBILITY OF ENTEROCOCCUS SFPP. 2375

TABLE 2. Ranges of MICs of nonaminoglycoside antimicrobial agents for 14 enterococcal isolates
(non-E. faecalis, non-E. faecium) by species

MIC range (pg/ml)

Organism (n)
Penicillin Ampicillin Piperacillin Imipenem Vancomycin Teicoplanin Ciprofloxacin
E. gallinarum (5) 1-2 1-2 4-8 0.5-2 2->8
E. avium (4) 0.5-1 0.5-1 0.5-1 0.5 1-2
E. casseliflavus (3) 0.5-2 0.5-4 2-8 0.5-1 0.5-4
E. raffinosus (1) 16 8 1.0 0.5 1.0
E. hirae (1) 2 2 0.5 0.25 0.5

Gordon et al. JCM 1992



O \\,o Roubaix : o.Cologne

Q) Valenciennes
N ARTACE 190 souches sensibles a 'amox (AMX) isolées en 2022 :
N g SN o O i - E. avium, E. casseliflavus, E. durans, E. faecium, E. gallinarum, E. hirae : n=30
S 2 G ke o 9 A “ - E. raffinosus : n=10
O vines O rfranansns:
0l0 oy O nom |
et doce . Switzerland
G el O 0 i Concentrations critiques utilisées
2% & Turin Antibiotiques S< R>
\% Amoxicilline 4 8 EUCAST-CA-SFM2024
P st o O OpE Pipéracilline 8 16 PK-PD-CA-SFM2024
ol E e e o R Imipénéme 0.001 4 EUCAST-CA-SFM2024
- Méropéneme 2 8 PK-PD-CA-SFM2024
Etude multicentrique (43 centres) Ceftobiprole 2 2 PK-PD-CA-SFM2024

Amara et al. Ricai 2024



Autres especes

Pourcentage de résistance par espece

100%
Pourcentage de résistance

Antibiotique
80% Enterococcus sp.
0% amoxicilline SFP Amoxicilline 0%
pipéracilline R Pipéracilline 14 %
40% imipénéme R C
P Imipéneme 9%
B méropénéeme R
20% A AN E (o)
W ceftobiprole R Méropeneme 47%
0% I Ceftobiprole 6 %

E. avium

cassellflavus

E. durans

E. faecium E. gallinarum

E. hirae

E. raffinosus

23 % des E. faecium sensible a TAMX sont résistants a la pipéracilline

Déduction de la sensibilité a la PIP a partir de celle de 'AMX valable pour E. casseliflavus et E. durans

Amara et al. Ricai 2024






Choix antibiotique selon la sensiblité

1¢" choix Ciprofloxacine, Iévofloxacine

2¢me choix Cotrimoxazole (SMX-TMP)

3éme choix Céfotaxime, ceftriaxone

4¢me choix Céfoxitine (E. coli), pipéracilline-
tazobactam, temocilline

5éme choix Imipéneme, meropeneme

Ertapénéme (si=80kg:1gx2)

Recommandations francaises :

Le traitement de l'infection urinaire a entérocogue ne peut étre standardisé a la lumiere
des données de la littérature scientifigue disponible.

Amox : 6 gr/j?

F. Caron et al. 2018 Médecine et maladie infectieuse



Recommandation USA

Table 5. Recommended Antibiotic Therapy for Various Types of Bacterial Prostatitis

Type of bacterial prostatitis,
usual microbial etiology

Primary empirical regimen Alternative agents Other considerations

Acute

Uncomplicated (with low risk
of STD pathogens)

Enterobacteriaceae (espe-
cially Escherichia coli)

Enterococcus species’

Ciprofloxacin 400 mg ivor 500 TMP-SMX DS (160 mg TMP) BID 2 weeks duration of therapy of
mg po BID or levofloxacin may be sufficient; if patient re-
500750 mg iv/fpo QD mains symptomatic, extend to

Ampicillin 1-2 g IV every 4 h; Levofloxacin 750 po QD; linezolid Use intravenous therapy if sys-
vancomycin 15 mg/kg every 600 mg every 12 h temically ill; switch to oral
12 h therapy when stable

Lipsky et al. Clinical Infectious disease.2010



|lUM a E. faecalis : enquéte nationale

Evaluation des pratiques :
- Entre décembre 2023 et janvier 2024
- 203 infectiologues, 59 départements Amoxicilline

- 1lere intention = Amoxicilline pour 86% des infectiologues
-> Posologie = 80-100mg/kg/j => 6gr/jours
-> 11% préconisent un traitement IV initial

- Si allergie :
-> Linézolide pour 51 %
-> Fluoroquinolone pour 38 %

Danneels et al. MMIF 2024






Enterococcus spp. et dosage de B-lactamines ?

-> La cible PK de I'amoxicilline est difficile a —
determiner car les entérocoques sont tolérants a IAJMIC = NBC ‘ @
I'amoxicilline (CMB/CMI est > 32)

> Certaines souches ne sont tuées qu’a une IS S . ‘O@Q 0 O@
concentration specifique de 6-lactamines.

. : C)Eagle effect “ O@OO ) ‘
-> Au dessus de cette concentration = moins d’effet L —

antibiotique => effet Eagle _ Y
r ) Growth of bacteria from the MBC ;
-> + Aminoside / C3G => bactéricidie t_ _Vmic wellsin top panel Paradoxical growth
Trends in Microblology

|:> Dosage : éviter surdosage ou sous-dosage

Dorel et al. JAA2023, CA Arias CMI 2010, Prazetryoputri et al. TIM 2019
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Sulfaméthoxazole / triméthoprime

- Résistance naturelle au sulfaméthoxazole => sensibilité repose sur le triméthoprime

- Résistance acquise = mutation, acquisition/surproduction de DHFR

Triméthoprime- 6:63 4+ 426~ 56 2+
sulfaméthoxazole!’ 2375
O - ‘ ore Ot " “. - Smi
1. L'efficacité clinique du triméthoprime-sulfaméthoxazole n'est
%WH‘HW%H&W&.% mm permet de séparer
| les souches sauvages de celles ayant acquis une résistance.
|:> ‘ Les entérocoques peuvent acquérir de 'acide folique du milieu extérieur ‘

\/ Mais, éradication dans 82 % (n =31/38) des IUM

x Des bactériémies a point de départ urinaire sous Bactrim

Karin Tegmark Wisell et al. JAC 2008



Sulfameéthoxazole / triméthoprime

Modeéles animaux :

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 1990, p. 1800-1802 Vol. 34, No. 9

0066-4804/90/091800-03$02.00/0
Copyright © 1990, American Society for Microbiology

Efficacy of Ampicillin versus Trimethoprim-Sulfamethoxazole in a

Mouse Model of Lethal Enterococcal Peritonitis

CAROL E. CHENOWETH, KRISTEN A. ROBINSON, anp DENNIS R. SCHABERG*

Department of Internal Medicine, Division of Infectious Diseases,
University of Michigan, Ann Arbor, Michigan 48109

Received 14 February 1990/Accepted 10 July 1990

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Sept. 1990, p. 1792-179%4 Vol. 34, No. 9
0066-4804/90/091792-03%$02.00/0
Copyright © 1990, American Society for Microbiology

Failure of Trimethoprim-Sulfamethoxazole Therapy in Experimental
Enterococcal Endocarditis

M. LINDSAY GRAYSON,'? CLAUDIE THAUVIN-ELIOPOULOS,"** GEORGE M. ELIOPOULOS,?
JOSEPH D. C. YAO,"?> DIANE V. DEANGELIS,® LESLIE WALTON,? JOSEPH L. WOOLLEY*
AND ROBERT C. MOELLERING, JR.*?

Department of Medicine, New England Deaconess Hospital," and Harvard Medical School,*
Boston, Massachusetts 02215, and The Wellcome Research Laboratories, Burroughs
Wellcome Co., Research Triangle Park, North Carolina 27709°

Received 28 February 1990/Accepted 18 June 1990

Mortalité :
» Amox : 40%
» Bactrim:95 %
» Placebo : 100 %

Végétation :
» Amox : diminution +/- 50%
» Bactrim = placebo
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Enterococcus spp. et aminosides

- Anaérobies preférentielles => bas niveau de résistance
=> CMI en générale entre (chez S. aureus, R > 8mgr/L)

- E. faecium : AACE’li chromosomique => Amikacine R

- Aminoside d’intérét : gentamicine +++ (+/- netilmicine et spectinomycine)

OH

0 k
HE'{:HN HzM

O O H
< U NH; ‘

Haute niveau de résistance a la gentamicine:
acquisition plasmidique : AAC6"-aph2 ”




Enterococcus spp. et aminosides

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

% microorganisms (aggregated numbers)

Gentamicin / Enterococcus faecalis
International MIC distribution - Reference database 2025-02-24
Based on aggregated distributions

50
40
30
20
10
0 J—
0.0020.004 0.0080.016 0.03 006 0125025 05 1 2 4 8 16 32 64 128 256 512
MIC (mg/L)
MIC

Confidence interval: 32 - 128

Epidemiological cut-off (ECOFF): 64 mg/L
4513 observations (25 data sources)

Wildtype (WT) organisms: < 64 mg/L

Gentamicin / Enterococcus faecium
International MIC distribution - Reference database 2025-02-24
Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

% microorganisms (aggregated numbers)

13.3%

10

0 —

0.002 0.004 0.0080.016 0.03 0.06 0.125 0.25 0.5 1 2 4 8 16 32 64
MIC (mg/L)

128 256 512

MIC
Epidemiological cut-off (ECOFF): 32 mg/L
Wildtype (WT) organisms: s 32 mg/L

Confidence interval: 16 - 64
2863 observations (24 data sources)






Oxazolidinones : mécanismes de résistance

Modification de la cible par mutation :
> domaine V ARNr 23S : 6 copies du gene

=> faible fréquence de survenue (sélection in vitro = 10°-1011)

G—Cc
u§—§
[ 24470
C—G
=
A f
AAG Un,
5 A i CechA o,
CGGACGG - -
ééc'dl éé GCUA Ucucccc GAGUC
3 AU 26106 LELE L T €
CCCC GGAGGGE,  CUAC
U A (S1¥] CA
o c
2 €
A M U—2500C
G \\\G a
.n.‘sﬂ\éc”‘M e u? Species Identified
GU\G\}U ugg—cuf 25036
e_£ \2504 . B Enterococcus
6—IC
2576UT—— GA—U —— B staphyiococeus
¢ G—c¢ B Enterococcus & Staphylococeus
c—¢
G U
G—C—2512U

¢ — G— 25130
aA8Cauccu geaacubY,

T 1 Y D
Uy — gUBG6G CCCUGGY
c=¢ |
£=¢ 2534U
ET o
UG

FIGURE 1 | Secondary structure of the peptidyl transferase loop of domain V of 235 rRNA (E. colf numbering). The nucleotides that form the linezolid binding pocket
are marked with circles. Mucleotide positions where mutations confer linezolid resistance are colored according to the species identified, blue for Enterococcus,
green for Staphylococcus, and red for both. Only mutations with a published relationship in clinical isolates have been included (Wong et al., 2010; Long and Vester,
2012; Mendes et al., 2012; Chen et al., 2018; Wardenburg &t al., 2019).

Turner et al., Frontiers 2021



Oxazolidinones : mécanismes de résistance

Modification de cible par méthylation :

- Phénotype PhO:
> Phénicolés et Oxazolidinone

PTC drug binding drug binding inhibited

Protection de cible :

=> Optr(A), Poxt(A) PhLOPS.

> Phénicolés, Oxazolidinone,
Pleuromutiline et Streptogramine A

NBD2

Protéine ABC-f



Oxazolidinones : prévalence de la résistance chez les entéerocoques

E. faecalis

D) Nombre de souches d’ERL recues au CNR
entre 2006 a 2020

2

=

2

2

Nombre de souches

3

=

FEEESS TS

JGAR 2018, rapport du CNR






Enterococcus spp. et oxazolidinones

> Pas de valeurs seuils EUCAST/Ca-SFM pour le Tédizolide :

OXAZOLIDINONES

B

Linezolid

B

Tedizolid

30 ug

=23

{21297 |

<20 <2+ — t a~ |

(23) For reporting against E. faecalis only.

> N=278 ERL (2022-2024) => Linézolide R = Tédizolide 55.6 % S (159/286)
=> souche Cfr = 8.8 % (14/159)
=> souche OptrA =46.5 % (74/159)

=> souche PoxtA = 15.7 % (25/159)
=> Autre = 32.7 % (52/159)

—

> CMI=0.5mgr/L+++

—

> N=2339 ESL (2022-2024) => Linézolide S = Tédizolide 99.8 S % (2334/2339)






Résumé des caractéristiques produits — base de santé publiqgue du médicament :

Infections a entérocoques

Les preuves pour pouvoir conclure & la possible efficacité clinique de la daptomycine dans les infections a entérocoques
incluant Enterococcus faecalis et Enterococcus faecium sont insuffisantes. De plus, les schémas posologiques de Poso 3 4m r/k
daptomycine qui pourraient étre appropriés dans le traitement des infections & entérocoques, associees ou non & une gr/kg
bactériémie, n'ont pas été déterminés. Des échecs au traitement des infections a entérccoques, associés dans la plupart
des cas a une bactérniémie, ont été rapportes avec la daptomycine. Certains cas d'echec au traitement ont éte associés a la
seélection de bactéries présentant une sensibilité diminuée ou une resistance franche a la daptomycine (voir rubrique 5.1).

Puis :
- Validé El pour de forte dose uniquement 10-12 mgr/kg/24 heures

- Risque d’émergence de |a résistance durant le traitement

quand CMI 3-4 = proche de |a valeurs seuil
=> changement de la valeurs seuils en 2023 :5S< 2

Masayuki Nigo & Jose M. Munita & Cesar A. Arias & Barbara E. Murray. Curr Inf Disease 2014



4 ug/ml 8 ug/ml 16 uyg/ml 32 ug/ml

Souche résistante R712 mutation Les micro-domaines accumulent la daptomycine

-> métabolisme des phospholipides (GdpD and Cls) marquée et empéche sa fixation au septa de division

-> réponse au stress de paroi (LiaFSR)

=> Formation de micro-domaines
Tran et al. Mbio 2013 Arias et al. NEJM 2011



Enterocogues et daptomycine

DAP-S
organisms

DAP-R E. faecalis

Antibiotic is “diverted” from the septum

P Daptomycin-calcium complex
@ Cardiolipin microdomains

DAP-R S. aureus and E. faecium
A ‘
Ll U
+

-3 Mutations :

- liaFSR
N » - liaXYZ
- yycFG
-cls
o —r L - divIVA
Yy <« <

The positive charged daptomycin-calcium
complex is “repelled” from the cell surface.

K Palmer et al. AAC 2011. Munita et al. CID 2015



Enterococcus faecium et daptomycine

* Collection de souches résistantes a la daptomycine :

> 41.2% (n=80/194) => absence de mutation dans les genes de résistance connus (liaFSR, liaXYZ, yycFG, cls et divIVA)

* Mutation dans 'ARN polymérase RpoB (S491F) => confere la résistance a la daptomycine
(Introduction de la protéine muté dans une souche sensible => souche résistante)

COhorte : Caontrol 0 = 116) MOdéIe murin :
- 6 P <0.0001 B Rifaximin (n = 96)
d F . 00001
P < 0.000
P < 0.0001
E P < 0.0001 100 - &« 0.0001
£ P < 00001
g _ 754
£
B 20 E 50 1
25 4
a n_ i i
Any rpoB SNP DAP-associated DAP-R
rpoB SNP Hitaxirmin Rifampicin DAF Wi e
$ L' émergence de RpoB_S491F est $ Un traitement par rifaximin/rifampicin conduit a
reliée a la prophylaxie par rifaximine I’émergence de souche de E. faecium Dapto-R

Co-résistance Rifaximin/daptomycine

Turner et al. Nature 2024



Enterococcus faecium et daptomycine

R \*”'G{ ¥ o ?

e
Aldose dehydrogenase | ' I P < 0.0001 )
S ==E @ P <0.0001 2 °
Cspn MR o 2 S 150, P < 0.0001 o
HEC 1 - e- e O TN e 8
Excinuicleass | © 0.9023 s
Giycerol upkake prtain: & EE .l ;
D dsrresin protein | ~ 100 1 Q s 0.0016
Hyp protein ]IS [ 1+ o8 £t 0.3257
Hypr percibein | [ o 7 (¢0] ‘g‘_
HYE prtein | = 8sS v
T Oc U 8 _q04
K+ transporter | [0 I [ <— — T 50 ‘ T N $
0]
aifrylase Hem .8 &0
© ©
PadH mamErane 1 [PTEIA | 0 : < -15 v
PadA membrane 2 (PrdE) 4 é\ oV Y & O é\
. & F P ¢
PTS system ICEA
YhbY 1|
% S
prdR surexprimé
-> Surexpression de |'opéron PrdRAB -> Diminution de la liaison dapto / E. faecium
-> Fonction inconnu -> Diminution de la charge négative de la membrane

= reliée a I’hyperproduction de prdR

Turner et al. Nature 2024



Daptomycine : eépidemiologie de la résistance

Daptomycin / Enterococcus faecalis Daptomycin / Enterococcus faecium
International MIC distribution - Reference database 2024-07-18 International MIC distribution - Reference database 2024-07-18
Based on aggregated distributions Based on aggregated distributions
MIC distributions include collated data from multiple sources, gecgraphical areas and time periods and can never be used to infer rates of resistance MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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MIC {mg/L) MIC (mg/L)
MIC MIC
Epidemiological cut-off (ECOFF): 4 mgiL Confidence interval: 1- 8 Epidemiological cut-off (ECOFF): 8 mg/L Confidence interval: 4 - 8
Wildtype (WT)organisms: = 4 mg/L 20193 observations (16 data sources) Wildtype (WT) organisms: < 8 mg/L 16069 observations (16 data sources)

Ancienne valeur seuil



Enterococcus spp. et glycopeptides




Alphabet Van

Résistance Acquise Naturelle
Niveau Haut Variable Modéré Bas
Type VanA VanM VanB VanD Van& VanG VanlL VanN VanC1/C2/C3
Sensibilité

Vancomycine R R r-R R r r

Teicoplanine R R S r-R S S S S S
Transférabilité + + + - - + - + -
Principales €. faecium €. faecium €. faecium €. faecium €. faecalis €. faecalis €. faecalis E. faecium €. gallinarum
especes €. faecalis €. faecalis & faecalis €. casseliflavus
bactériennes Diverses especes

d’entérocoques

- : Y o Inductible ) ) o Constitutive
Expression Inductible ? Inductible  Constitutive o Inductible Inductible Constitutive ]
Constitutive Inductible
Support du géne Plasmide Chromosome
PI? ) § i Chromosome Chromosome ? Chromosome Chromosome
de résistance (Chromosome) (Plasmide)
Terminaison
D-Ala-D-Lac D-Ala-D-Ser

des précurseurs

Vincent Cattoir et Roland Leclercq - Med Sci 2014



Résistance a

a
Tnil546
Transposition Regulation Glycopeptide resistance Accessory proteins

a vancomycine

A
s N\

A AN A
N7 N %
< ORFI  [—ORF2 wmﬂ> mns>— wmh'> v.w.l> mnx>— van¥ vanZ

IR, Transposase Resolvase Response  Histidine Dehydrogenase Ligase D.D-dipeptidase D.D-carboxy- Unknown R
['Egl.llﬂ.tﬂ]' PrDtEin kinﬂ.sﬂ Fcptidasc {Rtsistﬂﬂce to
Teicoplanin)

Ddl
L-Ala — D-Ala ——% . D-Ala-D-Ala UDP-()- L-Ala-D-Glu-L-Lys-D Ala-D -Ala
(Pentapeptide)
VanY &

upp-O- L-Ala-D-Glu-L-Lys UDP-()-L-Ala-D-Glu-L-Lys -D -Ala

(Tetrapeptide)
Pyruvate s D-Lac D-Ala-D-Lac UDP_O_L-AIa-DhGIu-L-Lys =D -Ala-D Lac
vanh Vana (Pentadepsipeptide)

O. N-acetylmuramic acid.

Jacoby- Antimicrobial Resistance in the 21st Century-2014






Entérocoques et Dalbavancine

Lipophilic tail group involved in dimerization
and cell membrane interactions

» Lipoglycopeptide dérivé d’une
molécule proche de la teicoplanine

» Cible :
» Motif D-ala D-ala terminal
> Lipide Il 2
\N
H

Amidation of carboxyl group
increases anti-
staphylococcal activity

» ¥ vie 14,5 jours

R Smith et al. IDaT. 2015



Entérocoques et Dalbavancine

Table 1. Antimicrobial activity of dalbavancin tested against the main arganisms and organism groups of isolates

Mo. of isclates (cumulative %) at MIC {mgfL)

QOrganism/organism group

(no. of isolates) =0.002 0.004 0.008 0.015 0.03 0.06 012 0.25 0.5 1 2 =2 MICss MICgq
5. qureus (14 319) 3(=01) 16(0.1) 72(06) 1620(11.9) 11293 (90.8) 1286(99.8) 27(=59.9) 2(100.0) 003 003
MSEEA (9111) 2(=01)  9(0.1) 52(0.7) 1039(12.1) 7214(91.3) 782(9595) 11(=59.9) 2(100.0) 003 003
MRSA ({5208) 1(=01) 7(0.2) 20(05) 581(11L7) 4&079(90.0) 504(95.7)  16(100.0) 003 003
5. gureus with vancomycin 0 (0.0 1(2.3) 13(31.8) 22 (B1.8) 6(955)  2(100.0) oo0s 01z
MIC =2 mg/L [447)
CoMS(1907] 1007 13071 AP AL L L I Lk W - M b 1 2(1000) 003 006
E. faecalis (2071) 266(12.8) 1362(78.6) 376(968) 20(97.7) 2(97.8) ID (978} 0(97.8) 1(97.9) &4(1000) 003 006
vancomycin-susceptible 266 (13.2) 1361 [SIJ.St 374 (359.0) 20 (=59.9) 1(100.0) 003 0.06
E. jaecalis (2022)
vancormycin-resistant 000 1{23) 42(1000) =2 =2
[VanA) E. foecalis (43)
vancomycin-resistant 000 1(16.7} 2(50.0) 0(500p 1(e67) JOi6ET) O(66.7) O(66.Y) Z(100.0) 006 .
o et S.aureus :5<0,125
. foecium (936) 72(7.7) 166(25.4)  190(45.7) 100(56.4) 25 [59.1]| 5(59.6) 7(604) 17(62.2) 354(1000) 012 =2 .
yancomycin-susceptible 70 (13.2) 160 (43.3 184 (78.0 98 (96.4) 19 (100. 0.06 0.1z St re ptocoq ues . S S OI 125
E. foecium (531)
vancormycin-resistant 010.0) 2(0.5) 1(0.8) 5(2.1) @534 T(52) 15(9.1) 351(100.0) =2 =2 PK/PD . S S O, 25
(VanA) E. foecium (386)
vancomycin-resistant 2(10.5) 6421} 4(63.2) 1(684)  1(73.7) QO(73.7) 0(73.7) 2(842) 3(1000) 006 =2
(VanB) E. faecium (19)
E. gallinarum/ 3(7.3) 6(22.0) 10 (46.3) 18 (90.2) 4(100.0) 0.1z 0.1z
casseliflavus (VanC) (1)
Other Enterococcus spp. (30} 10{33.3) 15 (83.3) 3(93.3) 2 (100.0) 003 006
5. pneurmnanioe (3487) 4(0.1) 29(09) 933 (27.7) 2193 (50.6) 319(99.7) 9 (100.0) 0015 0.015
BHS (3269) 42(1.3) 448(15.0) 1100 (%86} 1149(83.8) 4D8(96.3) 101(99.4)  21(1000) 0015 003
5. pyogenes (1553) 40(26) 3596(28.1) 7IB(743) 277(52.1) 104 (98.8) 17(95.9) 1({100.0) 0008 0015
5. ogalactioe (1232) 11(0.1) 8(0.7)  202(17.1) 723(75.8) 217 (93.4) 67(98.59) 14 (100.0) 0015 003
5. dysgalactioe (484) 1(02) &44(93) 1B0(465) 149(77.3) B7195.2) 17(98.8) & (100.0) 0015 003
VG5 (1063) 179(16.8) 191(34.8) 196(53.2) 214(73.4)  208(92.9) 56(98.2) 16(99.7)  3(100.0) 0008 003
5 onginosus group (382)  176(46.1) 152 (85.9) 42 (96.9) T(98.7) 3(99.5) 2 (100.0) 0.004 0.008
5. bovis group (75) 000 9(12.00 13(29.3) 25(62.7) 28 (100.0) 0015 003
5. mitis group (526) 2(04)  28(57) 127(29.8) 157(59.7)  159(89.9) 41(97.7) 10(99.6)  2(100.0) 0015 006
5. salivarius group (80} 1(1.2) 2(3.8) 14 (21.2)  25(51.5) 18(75.00 13(91.2) 6(98.8)  1(100.0) 0015 0.06

Pfaller et al. JAC. 2018



Entérocoques et Dalbavancine

Table 1. Antimicrobial activity of dalbavancin tested against the main arganisms and organism groups of isolates

Mo. of isclates (cumulative %) at MIC {magfL)

QOrganism/organism group

[no. of isolates) =0.002 0.004 0.008 0.015 0.03 0.06 012 025 0.5 1 2 =2 MICss  MICso
5. aureus (14 319) 3(=01) 1le(l.1) 72(06) 16200(11.9) 11293 (90.8) 1286(99.8) 27 (=99.9) 2(100.0) 003 0.03
MSEEA (9111) 2(=01)  9(0.1) 52(0.7) 1039(12.1) 7214(91.3) 782(9595) 11(=59.9) 2(100.0) 003 003
MRSA (5208) 1(=01) 7(0.2) 20(05) 581(1L7) 4&079(90.0) 504(99.7)  16(100.0) 003 003
5. gureus with vancomycin 0 (0.0 1(2.3) 13(31.8) 22 (B1.8) 6(955)  2(100.0) oo0s 01z
MIC =2 mgiL (447
CoM5 (1992) 101 13(03) 78(k6) 504(299) 953(77.8) 323(940) 113(99.6) 5(99.9) 2(1000) 003 006
E. foecalis (2071) 266(12.8) 1362(78.6) 376 (96.8) 20(97.7) 2(97.8) 0(978) 0(978) 1(97.9) 44(1000) 003 0.06
vancormycin-susceptible 2661(13.2) 1361 (805}  374(99.0) 20(=599.9) 1(100.0) 003 006

E. faecalis (2022)
vancomycin-resistant
[VanA) E. foecalis (43)
vancomycin-resistant
(VanB) E. faecalis (&)
. faecium (936)
vancormycin-susceptible
E. faecium (531)

m

Peu de données cliniques sur les entérocoques :
-> E| E. faecalis : succes clinique 75 % (n=4) (Tobudic et al. CMI 2018)

-> El a E. faecalis : succes clinique 100 % (n=4) (Galeri et al. JAC AR 2021)

vancomycin-resistant 010.0) 21(0.5) 1(0.8) 5(2.1) 5(3.4) 7i(52) 15(9.1} 351(100.0) =2
(VanA) E. foecium (386)
vancomycin-resistant 2(10.5) B(42.1) 4(63.2) 1(68.4)  1(73.7) 0(73.7) 0(73.7) 2(842) 3(1000) 006
(VanB) E. faecium (19)
E. gallinarurmy/ 3(7.3} 6122.0) 10(46.3) 18(90.2}  4(100.0) 0.12
casseliflavus (VanC) (41)
Other Enterococcus spp. (30} 10(33.3) 15(83.3) 3(933) 2 (100.0) 0.03
5. pneumaonioe (3487) 4(0.1)  29(089)  S33(27.7) 2193(%06)  319(99.7) 8 (100.0) 0.015
BHS (3269) 42(1.3) 548(15.0) 1100 (48.6) 1149 (83.8) 408 (96.3) 101 (99.4) 21 (100.0) 0015
5. pyogenes (1553) 40(26) 396(28.1) T1&(743) 277(82.1) 104 (98.8) 17(95.9) 1{100.0) 0.008
5. ogaloctioe (1232) 1i0.1) 8(0.7)  202(17.1) 723(75.8) 217 (93.4) 67(98.59) 14 (100.0) 0.015
5. dysgolactioe (484) 1(0.2) 44(93) 180(46.5) 149(77.3) BT (35.2) 17 (98.8) & (100.0) 0.015
VG5 (1063) 179 (16.8) 191(34.8) 196(53.2) 214(73.4)  208(92.9) 56(98.2) 16(99.7)  3(100.0) 0.008
5 onginosus group (382) 176 (46.1) 152 (85.9) 42 (96.9) 7(98.7) 3(99.5) 2 (100.0) 0.004
5. bovis group (75) 000 9(12.00 13(29.3) 25(62.7) 28 (100.0) 0.015
5. mitis group (526} 2(04) 28(57) 127(29.8) 157(59.7)  159(89.9} 41(97.7) 10(99.6)  2(100.0) 0015
5. salivarius group (80) 101.2) 2(3.8) 14(21.2)  25(32.5) 18 (75.0) 13(91.2) 6(98.8)  1(100.0) 0015

-3

=32

0.1z

0.06
0.015
0.03
0.015
0.03
0.03
0.03
0.008
0.03
0.06
0.06

Pfaller et al. JAC. 2018



Entérocoques et Oritavancine

TABLE 1 Oritavancin activity and occurrence of resistance phenotypes among Gram-positive isolates that cause BSI in US medical centers (2010 to 2019)°

Oritavancin MIC_,/MIC,, (mg/L) and % susceptible (CLSI®) per yr group

2010-2011 2012-2013 2014-2015 2016-2017 2018-2019 All yrs
Organism or organism group
(no. of isolates) MIC,/MIC,, %S MIC/MIC, %S MIC,/MIC,, %S  MIC,/MIC, %S  MIC,/MIC, %S  MIC,/MIC,, %S MICrange (mg/L)
S. aureus (7,498) 0.03/0.06 995 0.03/0.06 1000 0.015/006 999 0.015/006 999 0.03/0.06 999  0.03/0.06 998  =0.008-0.25
MRSA (3,226) 0.03/0.06 99.8 003/0.06 1000 0015006 998 0.015/006 997 0.03/0.06 1000 0.03/0.06 99.8  =0.008-0.25
MSSA (4,272) 0.03/0.06 992 0.03/0.06 1000 0.015/0.06 1000 0.015/0.06 100.0 0.03/0.06 999  0.03/0.06 998  =0.008-0.25
CoNS¢ (1,872) 0.03/0.06 99.4 003/0.06 1000 0.03/006 998 0.03/0.12 985 0.06/0.12 953  0.03/0.12 984  =0.008-1
MRCoNS (1,163) 0.03/0.06 995 003/0.06 1000 0.03/006 996 0.03/0.12 975  0.06/0.12 940 0.03/0.12 979  =0.008-05
MSCoNS (709) 0.015/0.06 992 0.015/0.06 1000 0.03/0.06 1000 0.03/0.06 1000 0.03/0.06 970 0.03/0.06 992  =0.008-1
VGS9 (921) 0.015/0.12 1000 =0008/0.06 1000 0.015/0.06 1000 0015025 993 0015025 938 0015/0.12 987 =0.008-05
BHS® (1,394) 0.03/0.12 1000 003/012  99.1 0.03/0.12 986 0.06/0.25 97.1  0.06/0.25 982  0.03/0.25 985  =0.008-1
Enterococcus spp. (2,895) 0.015/0.06 97.0 0015/003 980 0015006 981 0015/003 994 0015006 981 0015/006 979 =0.008-0.5
E. faecalis (1,709) 0.015/0.06 962 0015/003 974 0015003 983 0015/003  99.1 0015003 978 0015/006 975 =0.008-0.5
Vancomycin-NS (=8 mg/L) (62)  0.25/0.5 333 0.25/- 286 0.12/- 500 0.12/0.25 750 0.25/- 125 0.25/05 403  0.008-0.5
VanA phenotype (53) 0.25/0.5 250 0.25/- 167 0.25/- 200 0.12/0.25 750 0.25/- 125  0.25/05 327 0.015-05
VanB phenotype (9) 0.015/- 1000 0.015 1000 0.015/- 1000 - - - - 0.015/- 1000 0.008-0.25
Daptomycin-NS (=4 mg/L) (8)  0.03/- 1000 0.03/- 1000 0.015/- 1000 0.03 1000 - - 0.03/- 1000 0.008-0.06
Linezolid-NS (=4 mg/L) (2) =0.008 1000 - - - - - - 0.008 1000 =0.008/- 1000 =0.008
E. faecium (1,082) 0.03/0.12 980 003/0.12 986 0015012 976 0.015/0.06 1000 0015/006 984 0.03/0.06 984  =0.008-05
Vancomycin-NS (=8 mg/L) (784) 0.03/0.12 975 003/0.12 982 0.03/012 965 0.03/0.06 1000 0.03/0.06 974  0.03/0.12 97.8  =0.008-05
anA phenotype 0.03/0.12 975 0.03/0.12 982 0.03/0.12 963  0.03/0.06 1000 0.03/0.06 974 CO03002  5/08 =0008-05
VanB phenotype (29) =0.008/=0.008 100.0 =0.008/- 1000 =0.008/- 1000 - - =0.008/- 1000 =0008/003 1000 =0.008-0.06
Daptomycin-R (=8 mg/L) (9) =0.008/- 1000 - - =0.008/- 1000 0.015/- 1000 0.06/- 66.7 0.015/- 889  =0.008-0.25
Daptomycin MIC, 2-4 mg/L (540) 0.03/0.12 972 003/0.12 989 0.03/012 975 0.015/0.06 1000 0015/006 966 0.03/0.12 97.8  =0.008-05
Linezolid-NS (=4 mg/L) (13) =0.008/- 1000 0.03 1000 0.12 1000 0015/ 1000 =0.008/- 1000 0015/0.06 1000 =0.008-0.12
Ampicillin-R (=16 mg/L) (945)  0.03/0.12 97.9 003/0.12 985 003/012 972 0.015/0.06 1000 0.03/0.06 979  0.03/0.12 982  =0.008-0.5
Other Enterococcus spp.f (104) =0.008/0.015  100.0 =0.008 1000 =0.008/0.03 1000 =0.008/0.015 100.0 =0.008/0.015 1000 =0.008/0.015 100.0 =0.008-0.06

Carvalahes et al. AAC Feb 2022



Entérocoques et Oritavancine

TABLE 1 Oritavancin activity and occurrence of resistance phenotypes among Gram-positive isolates that cause BSI in US medical centers (2010 to 2019)°

Oritavancin MIC_,/MIC,, (mg/L) and % susceptible (CLSI®) per yr group

2018-2019 All yrs

Mais encore peu de données cliniques sur les entérocoques :
%5 MIC_ /MIC %S MIC_ /MIC %S MIC range (mg/L)

5. aureus (7 498) =0.008-0.25

/’ LY 4 .
MRSA (3,226) Covariate Clinical Failure No Clinical Failu Bactériemie =0.008-0.25
MSSA (4,272) =0.008-0.25
CoNS¢ (1,872) | =0.008-1
MRCoNS (1,163) Received oritavancin therapy 2 25 227 ) =0.008-05
MSCoNS (709) ) =0.008-1
VGS9 (921) f =0.008-0.5
BHS® (1,394) Received >1 dose of oritavancin 2 6 .392 =0.008-1
Enterococcus spp. (2,895) b =0.008-0.5
E. faecalis (1,709) MRSA isolated from the blood 7 16 .019 =0.008-0.5
Vancomycin-N5 (=8 mg/L) 0.008-0.5
VanA phenotype (53) f 0.015-0.5
VanB phenotype (9) Enterococcus isolated from the blood 0 7 976 0 0.008-0.25
Daptomycin-N5 (=4 mg/L) .0 0.008-0.06
Linezolid-NS (=4 mg/L) (2) =0.008 1000 - - - - - - 0.008 1000 =0.008/- 1000 =0.008
LETTER TO THE EDITOR - Volume 30, Issue 4, P556-557, April 2024 ¥, Download Full Issue CLIMICAL MICROBIOLDGY \

AND INFECTION

Successful treatment of complicated infective endocarditis due to Enterococcus
faecium in a patient with substance use disorder using oritavancin as sequential
maintenance therapy —_—

Gabriele Giuliano &2 B - Sara Benedetti 2 - Margherita Sambo ¥ - Fabio Pierguidi ? - Mario Tumbarello 2

Affiliations & Notes v Article Info ™
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Priorité critique :

» Acinetobacter baumannii résistant aux carbapénemes

» Enterobacterales résistant aux céphalosporines de troisieme génération
» Enterobacterales résistant aux carbapénemes

» Mycobacterium tuberculosis résistant a la rifampicine

Priorité élevée :

» Salmonella Typhi résistant aux fluoroguinolones

» Shigella spp., résistant aux fluoroquinolones

» Enterococcus faecium résistant a la vancomycine

» Pseudomonas aeruginosa résistant aux carbapénemes

» Salmonella non typhoidique résistant aux fluoroquinolones

» Neisseria gonorrhoeae, résistance aux C3G et/ou aux fluoroguinolones
» Staphylococcus aureus, résistance a la méticilline
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ERV : E. faecium - épidémiologie Européenne
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ERV : epidemiologie mondiale

Table 3. Main Organisms and Organism Groups Stratified by Geography and Vancomycin Resistance Phenotype

Organismy/Organism Group Asia-Pacific Europe Latin Armerica Morth America Total
Enterococcus spp., No. (%) 3476 16 054 4755 25206 49 491
Vancomycin-susceptible (=4 magfL) 3135 (90.2) 14626 (91.1}) 4245 (B9 .4) 19544 (775) 41554 (24.0)
Vancomycin-resistant (VanA) 232 (6.7) 1095 (6.8} 426 (9.0) 5035 (20.0) 6788 (13.7)
Vancomycin-resistant (VanB) B89 (2.6} 279 11.7) 44 (0.9) 415 1(1.6) 827 (1.7)
Enterococcus faecium, No. (%) 1089 5229 B76 7166 14 360
Vancomycin-susceptible (<4 mg/L) 780 (71.6) 3990 (76.3) 517 (59.1) 2268 (31.6) 7555 (52.6)
Vancomycin-resistant (Vana) 227 (20.8) 992 (19.0) 323 (36.8) 4637 (64.7) 6179 (43.0)
Vancomycin-resistant (VanB) 82 {75) 246 4.7) 36 4.1) 259 (3.68) 623 14.3)
Enterococcus faecalis, No. (%) 2225 10078 3524 16 188 3205
Vancomycin-susceptible (<4 mg/L) 2213 (99.5) 9942 (98.6) 3413 (96.8} 15631 (96.6) 31199 (975)
Vancomycin-resistant (VanA) 51(0.2) 103 (1.0} 103 (3.0) 398 (2.5) 609 (1.9)
Vancomycin-resistant (VanB) 710.3) 33 (0.3} BI0.2) 156 (1.00 204 (0.6)

Surveillance of Enterococci « OFID 2019:6 (Suppl 1) « 557

Pfaller et al. OFID 2019



ERV : épidémiologie mondiale

- VANCOMYCIN-RESISTANT &=

van ENTEROCOCCI (\/QE) 554 (84.0)
van rHreaT LEVEL serious [ 20 it
\an 127 (1.7]

Ente 14 360
\an 55 (52.6)
van ‘ eC es stimated | Estimated attributable 79 (43.0)
\an Jatients in 2017 SRR R e 523 (4.3

Entert 32015
Van 199 (975)
\an Enterococci, a type of bacteria, can cause serious infections for patients in healthcare settings, including K09 (1.9)
\an bloodstream, surgical site, and urinary tract infections.

P04 10.6)

Surveillance of Enterococci « OFID 2019:6 (Sappl 1) « 557

Pfaller et al. OFID 2019
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ERD : épidéemiologie américaine

Table 5. Potency and Spectrum of 9 Selected Antimicrobial Agents Tested Against 7615 Vancomycin-Resistant (VanA and VanB Phenotypes)
Enterococcal Isolates in the SENTRY Program, 19972016

MIC,, ., (% of Tested Isolates Susceptiblel, mg/L”

Antimicrobial M, EUR LATAM APAC
Agent (n = 5450} in =133} in = 470} in =321)
Ampicillin® >B/=8 [10.5} >8/=8 [10.0 >B/>8 (22.8) >B/=8 (3.4)
Tetracycling® =8>8 (35.6) =4/=8 (575) =4/=8 (64.7) =4/=B (62.3)
Tigecycline <0.12/0.12 (99.2) <0.12/<0.12 (99.5) <0.12/=0.12 (99.3) 0.12/0.25 (99.4)
Daptomycin 2/2 (99.6) 2/2 1100.00 1/2 (100.0) 24199.7)
Oritavancin® 0.03/0.12 {92.3) 0.015/0.06 (95.7) 0.03/0.12 (92.2) =0.008/0.06 (98.3)
Linezolid 12 (88.0) 1/2 (89.2) 1/2 (99.6) 172 (59.4)
Tedizolid® 0.12/0.25 (99.5) 0.12/0.25 (99.5) 0.12/0.25 (100.0 0.12/0.25 (100.0)
Cuinu priStlﬂ-dﬂ|poli5'[lr‘lf =0.5/=2 [95.9) 1/=2 {B3.5) 1/=2 |B4.9) 172 (92 .4)

Abbreviations: APAC, Asia-Pacific region; EUR, Europe; LATAM, Latin America; MIC, minimum inhibitory concentration; MA, Morth America.
*Criteria as published by Chinical and Laboratory Standards Institute 2018 |44] and Eurcpean Committes on Antimicrobial Susceptibility Testing 2018 (tigecyclhne only) [45].

“The results of ampicillin susceptibility tests may be usad to predict susceptibility to ameoicillin-clavulanate, ampicillin-sulbactam, and piperacillin-tazobactam amaong non-fHactamase-pro-
ducing enterccocc and imipenem tor E. faecaiis [44].

“Organisms that are susceptible to tetracycline are also considered susceptible to doxyoycling and minocycling. However, some organisms that are intermediate or resistant to tetracycline
may be susceptible to doxycycline, minocycline, or both [44].

“Susceptible breakpoint (MIC, =0.12 mg/L) for vancomycin-susceptibla £. fascalis was applied to all vancomycin-resistant enterococci [44]. Emterococci that are susceptible to oritavancin
{\VanA)} may be resistant to dalbavancin andfor telavancin.

“Susceptible braakpaint (MIC, 0.8 ma/fL) for E. fascalis was applied to all vancomycin-resistant enterococc (441
'Data for vancomycin-resistant £. fascium anly,

Pfaller et al. OFID 2019









Enterococcus spp. et nitrofurantoine

=> concentration dans les voies urinaires tout en gardant un taux faible dans le sang

=> Pas de donnée dans |la prostate

Nitrofurantoin / Enterococcus faecalis
International MIC distribution - Reference database 2025-02-25
Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

Nitrofurantoin / Enterococcus faecium
International MIC distribution - Reference database 2025-02-25
Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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