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Rappels : le biofilm

Biofilm et séquestre osseux
Evans et al. Clin Orthop 1998: 243-249
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et l'action des antibiotiques
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Rappels : le biofilm
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Implications thérapeutiques

ESCMID GUIDELINES

ESCMID* guideline for the diagnosis and treatment of biofilm infections

2014
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Aucun test de sensibilité aux antibiotiques des bactéries en
biofilm n’est prédictif du succes thérapeutique actuellement

En cas d’infection sur matériel, éradication par ATB seuls
possible uniqguement si évolution < 3 (hématogene) a 4
(inoculation) sem

Importance des ATB « anti-biofilm », notamment en cas de
traitement conservateur



Mécanismes de « tolérance » aux antibiotiques (# résistance)

Microorganism  Antiblotic Fenairation

P aeruginosa Fperadllin Redwoadfyes
Imipensm Y
Ofiaxacin Yig
Clprofloxactn Tis
Levofionacin Tos
Sparfloxacin Yis
Gentamicin Reduced
Amikacin Raduced
Tobramycin Redwced
Amoxiciin-davualanic Yes

actd

Fosfomycin Yiosg
Clarithromycin Tes

E coli Muoxalactam Yos
Fasfomycin Yis
Amoxicllin-chvalanlc Yes

acid

Clprofloxacin Tes

K. pnewmmoniae Ampiciliin Mo
Clprofloxacin Y

5. epidermidiz Hifzmpin Yiosg
Vancomycin Yos
Clprofloxacin Y
Ofiaxacin Yig
Clarithromycin Tis
Daptomycn Yo
Cafptaxime Radwced
Creacillin Raduced
Cafotlam Tos
Amikacin Yig

5. mreus Vancomycln Yesreduced
Cefotaxime Reduced
Creacillin Raduced
Clprofloxacin Tes
Amikacin Yig

Architecture du biofilm
Barriere physique a la pénétration

Stewart, Lancet 2001 — Boudjemaa et al., 2016 — Cremet, DMID 2013 — Richards, Chembiochim 2009 — Olsen, Eur J Microbiol Infect Dis 2015
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Mécanismes de « tolérance » aux antibiotiques (# résistance)

Architecture du biofilm

Barriere physique a la pénétration

Induction de genes de
résistance spécifiques

Ex : pompes a efflux ndvB
+ augmentation fréquence
mutations

Effet inoculum : densité
bactérienne importante

Rani ét al, 2007 — Synthése protéique

Adsorption des antibiotiques

% Ex : S. aureus et PNAG,
acides téchoiques

B % Inactivation par la matrice
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Stewart, Lancet 2001 — Cremet, DMID 2013 — Richards, Chembiochim 2009 — Olsen, Eur J Microbiol Infect Dis 2015



Sensibilité des bactéries en biofilm aux antibiotiques

N icrobi REVIEW
A ?ﬁlﬁﬂm Cllnl.cal MlC OblC}lOgy December 2023 Volume 36 Issue 4 «00024-23
—4 \icrosiolocy REVIEWS https://doi.org/10.1128/cmr.00024-23

Biofilm antimicrobial susceptibility testing: where are we
and where could we be going?

Tom Coenye



Sensibilité des bactéries en biofilm aux antibiotiques in vitro : MBEC
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Sensibilité des bactéries en biofilm aux antibiotiques in vitro : MBEC

Role of Biofilms in Antimicrobial Resistance

RobNEy M. DONLAN ASAIO Journal 2000

Table 2. Antibiotic Susceptibility ci!P. aeruginosa #TCC 27853 as a Planktonic Population (MIC) and as a Biofilm Population
y

(MBEC)as Derive e NCCLS Assay and an Assay with the CBD*
MIC (ug/ml) MIC (ng/mi) MBEC (ug/ml) MBEC (ng/mi)
Antibiotic NCCLS Assayt Assay with CBDt Ageot 0 CFU/pegt
Amikacin 2 4 16 16
Aztreonam 2 4 =>1,024 >1,024
Ceftazidime 1 2 >1,024 >1,024
Ciprofloxacin 0.25 0.25 ‘ 4 4
Gentamicin 2 4 128 128
Imipenem 1 4 =>1,024 >1,024
Piperacillin 2 16 =>1,024 =>1,024
Tobramycin 0.5 1 2 2

Table 3. Antibiotic Susceptibility of| S. aureus|]ATCC 29213 as a Planktonic Population (MIC) and as a Biofilm Population (MBEC)
the NCCLS Assay and an Assay with the CBD*

MIC (ng/ml) MIC (ng/ml) MBEC (ng/ml) MBEC (ng/ml)
Antibiotic NCCLS assayt Assay with CBDt Aot 0 CFU/pegt
Cefazolin 0.5 0.5 =>1,024 >1,024
Ciprofloxacin 0.25 0.5 512 512
Clindamycin 0.12 0.25 128 256
Gentamicin 0.5 0.5 2 2
Oxacillin 0.12 0.25 ‘ =1,024 =1,024
Penicillin 1 4 128 128

Vancomycin 1 1 =>1,024 >1,024




Sensibilité des bactéries en biofilm aux antibiotiques in vitro : MBEC

Table 2

Minimum bactericidal concentrations of prosthetic hip 1solates grown on polymethylmethacrylate

Strain Gentamicin Cefamandole Vancomycin Ciprofloxacin
PMBC* SMBC" PMBC SMBC PMBC SMBC PMBC SMBC
(umﬂ) (um) (Ml) Mﬂl)

P. acnes strains

HI 1 32 32 | > 1024 32 > 1024 8 512

HI 2 32 32 <0.5 512 8 512 16 512

HJ 3 32 32 <0.5 > 1024 16 > 1024 16 256

HJ 4 16 32 <0.5 > 1024 32 > 1024 16 512

L671 32 12 4 > 1024 8 > 1024 16 512

L149 16 64 2 > 1024 8 >1024 4 1024

L1958 32 64 l 256 | > 1024 8 512

CK77 32 32 l > 1024 32 > 1024 4 512

TABLE 2. Antimicrobial susceptibilities of staphylococcal species isolated from orthopedic implants

Isolate (no. of
strains tested)

Test agent

MIC (pg/ml)

MBC (pg/ml)

Range 50% 90% Range 50% 90%
S. epidermidis |17) Gentamicin <().5-512 16 256 1->1,024 128 >1,024
Cefamandole <(.5-64 4 32 1-512 16 64
Cefotaxime <(),5-32 - 16 4->1,024 128 512
Erythromycin <(0.5->1,024 >1,024 >1,024 2->1,024 >1,024 >1,024
Vancomycin 1-2 2 2 8-64 |6 64
Ciprofloxacin 0.25-1 0.5 1 0.5-64 16 32
Fusidic acid <(.125-16 0.5 16 1->256 >256 >256



Sensibilité des bactéries en biofilm aux antibiotiques in vivo

TISSUE-CAGE MODEL




Sensibilité des bactéries en biofilm aux antibiotiques in vivo
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Staphylococcus aureus

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, July 2009, p. 2719-2724
(066-4204/0%E08.00+0  doi:10.1128/AAC 0004709
Copyright © 2009, Amencan Society for Microbiology. All Rights Reserved.

Vol. 53, No. 7

Efficacy of Daptomycin in Implant-Associated Infection Due to
Methicillin-Resistant Staphylococcus aureus: Importance of

Combination with Rifampin”

Patrick Sc:haerli,‘1 Werner Zimmerlif and Andrej Trampuz

Anne-Kathrin John,' Daniela Baldoni,' Manuel Haschke,” Katharina Rentsch,?

lbg

Cure rate (%)

*%

33%

8%

67%

sainel VANl DAPI DAP| RiF | vanl Lz |Lvx | pap loap
(15) (20) (30) (12.5) (15) (50) (10) (20) (30),

RIF (12.5) +

Cure rate of adherent MRSA in explanted cages

TABLE 3. Rates of emergence of rifampin resistance in cage fluid

during and after treatment (planktonic bactena) and in
culture from explanted cages (adherent bactena)

Planktonic bacteria® Adherent
bacteris”
Treatment (dose)” During After after

treatment treatment treatment

(day 6) (day 12) (day 12)

RIF (12.5) 212(17) 212(17) 312 (25)
VAN (15) + RIF (12.5) 4/12 (33) SN2(42) 712 (58)
LZD (50) + RIF(12.5) w12 (0) W12 (0) 2 ‘\)\

LVX (10) + RIF (12.5) W12 (0) W12 (0) w12 (0)
DAP (20) + RIF (12.5) 0/12 (0) /12 (0) 2.47)

DAP (30) + RIF (12.5) W12 (0) /12 (0) /12 (0)




Staphylococcus aureus

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, July 2009, p. 2719-2724
D066-43040WE08.00+0  doi: 101128/ AAC00047-09

Vol. 53, No. 7

Copyright © 2009, Amencan Society for Microbiology. All Rights Reserved.
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Outcome and Predictors of Treatment Failure in
Total Hip/Knee Prosthetic Joint Infections Due to
Staphylococcus aureus

Eric Senneville, Donatienne Joulie, Laurence Legout, Michel Valette, Herve Dezeque, Eric Beltrand, Bernadette Rosele,
Thibaud d'Escrivan, Caroline Loiez. Michele Caillaux, Yazdan Yazdanpanah, Carlos Maynou, and Henri Migaud

Centre National de Reéférence des infections (stéo-Articulaires Nord-Ouest, Roger Salengro Faculty Hospital of Lille, Lille, France

Facteurs protecteurs (univarié)

- ASAscore<?2

- ATB empirique post-opératoire
adéquate

- Combinaison a base de rifampicine
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Staphylococcus aureus

Journalof
JAntimicrob Chemother 2020: 75: 1466-1473 Antlmlcrﬂblul
doi:10.1093/jac/dkaa061 Advance Access publication 3 March 2020 Chemotherapy

Antibiofilm and intraosteoblastic activities of rifamycins against
Staphylococcus aureus: promising in vitro profile of rifabutin

Lélia Abad?~, Jéréme Jossel, Jason Tasse’, Sébastien Lustig>*®, Tristan Ferry’>*®, Alan Diot?,
Frédéric Laurent’*{ and Florent Valour'**5¢

6x0

MIC (mg/L) bMIC (mg/L) MBECs, (mgiL)
[solate rifarmipicin rifapentine rifabutin rifampicin rifapentine rifabutin rifamipicin rifapentine rifabutin
6850 0.016 0.062 0.031 0.05 0.1 0.05 50 0.39 0.15
Clinical isolate 1 0.008 0.031 0.031 0.0125 0.0125 0.025 3.125 0.78 0.19
Clinical isolate 2 0.031 0.062 0.062 0.025 0.05 0.05 >100 0.19 0.78




Staphylococcus aureus

Review

Fluoroquinolones and Biofilm: A Narrative Review

In vitro evaluation of delafloxacin against staphylococci
in bone and joint infections

Céline DUPIEUX-CHABERT?2, Angélique SION?, Marion MARTIN?, Mélanie BONHOMME?, Jéréme JOSSE2,
Florent VALOURY 2, Frédéric LAURENT?:2
1 Centre International de Recherche en Infectiologie, INSERM U1111-CNRS UMR5308-Université Lyon 1-ENS Lyon, Lyon, France
2 Centre de Référence des Infections Ostéo-Articulaires complexes (CRIOAc Rhéne-Alpes), Hospices Civils de Lyon, Lyon, France

1,2,% 3

Nicholas Geremia , Federico Giovagnorio ', Agnese Colpani 40, Andrea De Vito 400, Alexandru Botan >0,
Giacomo Stroffolini 6, Dan-Alexandru Toc 7(, Verena Zerbato 80, Luigi Principe ?, Giordano Madeddu *
Roberto Luzzati 1°0%, Saverio Giuseppe Parisi * and Stefano Di Bella °

'

34th M I D EUROPEAN CONGRESS OF [l PRI PR W)
E ' ' CLINICAL MICROBIOLOGY .
Ahln IINFE["_MTIIOUS NN 27 — 30 April 2024

Strain MIC (mg/L) MBEC 90 (mg/L)
Rifampicin ~ Vancomycin  Levofloxacin Delafloxacin  Rifampicin Vancomycin Levofloxacin  Delafloxacin
Antibiofilm activity
(MBEC 90) | 6850 (S. aureus) 0.016 1 0.5 0.008 | <0.25 8 T 0.5 0.016
2 levofloxacin S/R pairs :S HUfEUS}I ] 6850R (S. aureus) 0.032 1 16 0.064 . <0.25 4 . 32 0.064
-6850 S/R (reference strainin B.") $1(S. aureus) 0.016 1 0.5 0.008 <0.25 >128 2 0.064
-S1/R1 (clinical strain) _ R1(S. aureus) 0.032 1 8 0.064 <0.25 64 32 0.5
A1 (S. aureus) 0.016 1 0.5 0.008 <0.25 16 1 0.032
Screening of 10 lj:“l strgil?s A2 (S. aureus) 0.016 1 0.5 0.008 <0.25 8 0.5 0.032
(S. aureus n=5; S. epidermidis n=5) A3 (S. aureus) 0.016 1 8 0.032 £0.25 >128 >128 4
A4 (5. aureus) 0.016 1 128 B 32 =128 >128 >128
A5 (S. aureus) 0.016 1 32 1 <0.25 8 128 2
E1 (S. epidermidis) 0.032 2 0.5 0.016 <0.25 16 <0.25 0.008
E2 (S. epidermidis) 0.016 2 1 0.016 <0.25 8 2 0.064
E3 (S. epidermidis) 0.016 2 32 0.5 <0.25 16 64 0.5
E4 (S. epidermidis) 0.008 2 8 0.25 <0.25 16 >128 8
E5 (S. epidermidis) >4 2 >128 8 >128 16 >128 16




Bacilles Gram négatif

Fluoroquinolones and Biofilm: A Narrative Review

1,2,% 3
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B i e e Vol. 35, No Activities of Fosfomycin, Tigecycline, Co_llstm, and.GLTntam_lFm against
Copyright © 1991, American Soclety for Microbiology Extended-Spectrum-[3-Lactamase-Producing Escherichia coli in a

orye . g . i Foreign-Body Infection Model
Killing of Nongrowing and Adherent Escherichia coli Determines

Dl’llg Eﬁicacy il‘l DeViCE'REIatEd Infections Stéphane Corvec,®” Ulrka Furustrand Tafin,® Bertrand Betrisey,” Olivier Borens,® Andrej Trampuz™®

, Agnese Colpani *{7, Andrea De Vito 400, Alexandru Botan >,

ANDREAS F. WIDMER,'t ADRIAN WIESTNER,'! RENO FREI,? anp WERNER ZIMMERLI'*

Modeéle cage / cochon d’Inde

100+
TABLE 6. Killing of glass-adherent E. coli ATCC 25922 e e
i CFUlslide (mean + SE) N T S o w%
4 amni P o
Controls After treatment® Killing killing g SN2 339,
- 5 40 412
Co-trimoxazole 153 = 19 576 = 129 0 0 =
Aztreonam 241 = 17 14 = 7 94.3 1.25 20+
Fleroxacin 338 = 10 3920 88.4 0.93
- : / /
Ciprofloxacin 531 = 56 0=0 >99.9 >3 M Bl
Untreated TIG GEN COL FOS TIG TIG GEN GEN FOS
@ Adherent bacteria were incubated at drug concentrations corresponding +FOS +COL +FOS +COL +COL

to twice the MBC determined in the logarithmic growth phase (see text). Treatment regimen



Bacilles Gram négatif

Fluoroquinolones and Biofilm: A Narrative Review
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ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Apr. 1991, p. T41-746 Vol. 35, No. 4 Gram-negative prosthetic joint infection: outcome of a debridement,
0066-4804/91/040741-06502.000 o N . . :
e antibiotics and implant retention approach. A large multicentre study
Kluing Of NongrOWing aﬂd Adherent ESCheriChfﬂ COIE Determnles D. Rodriguez-Parda', C. Pigrau', ). Lora-Tamayo?, A. Soriano®, M. D. del Toro®, ]. Cobo®, ). Palominc®, G. Euba?, M. Riera’,
Dl’llg Eﬁicacy il‘l DeViCE'REIatEd Infecti()l'ls M. Sanchez-Somolinos®, N. Benito’, M. Fernandez-Sampedro'?, L. Sorli'!, L. Guio'?, |. A. Iribarren'?, J. M. Baraia-Etxaburu'?,
ANDREAS F. WIHMER,]'? ADRIAN WIESTNER.I RENO FREl,z AND WERNER ZIMMERLI'® A. Ramos's. A, Bahamonde". X. Flores-Sa’nchex”. P.S. Corona'’ and ). Avriza’ on behalf of the REIPI Group for the Study of
Prosthetic Infection®
\ )
M Ode I e Ca ge / COCh on d In d e Clinical Microbiology and Infection, Volume 20 Number |1, November 2014
1.00
TABLE 6. Killing of glass-adherent E. coli ATCC 25922 Log-rank p < 0.0001
o
£ CFU/slide (mean = SE) % Log E 0.75 0T T 1 B R o —— ol
Controls After treatment® Killing killing %
. 2 o050
Co-trimoxazole 153 = 19 576 = 129 0 0 &
Aztreonam 241 = 17 14 =7 94.3 1.2 2 u : ,
: m
Fleroxacin 338 + 10 39 = 20 88.4  0.93 S s
Ciprofloxacin 531 = 56 00 =099 =3 3
9 Adherent bacteria were incubated at drug concentrations corresponding 0.00 -
to twice the MBC determined in the logarithmic growth phase (see text). . - . T T . T . 1 - .
0 1 2 3 4 5 6 7 a 9 10
Follow-up from open debridement (years)
N at risk (fails)

Nc:ciproﬂozacintreatmentq'g (26) 17 (3) 9 (0) &6 (0) 2 (0) 2 (0O) 1 (0) 1 (0) @ (O) O (0O) O
Ciprofloxacin trestment 124 (18) 87 (6) 59 (1) 32 (1) 16 (0) 10 (0) & (0O) 2 {(0O) 1 (O 1 {0y O

Patients not treated with ciprofloxacin

——————— Patients treated with ciprofloxacin



Enterococcus faecalis

ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Oct. 2011, p. 48214827 Vol. 55, No. 10
(066-4804/1 151200 doa: 10.1128/AAC00141-11
Copyright & 2011, American Society for Microbiology. All Rights Reserved.

ENC et DAP-GEN
Gentamicin Improves the Activities of Daptomycin and Vancomycin
against Enterococcus faecalis In Vitro and in an Experimental

Foreign-Body Infection Model” Pas de données

Ulrika Furustrand Tafin,' Ivana Majic,* Cyrine Belkhodja Zalila,’ Bertrand Betrisey,' C|iniques
Stéphane Corvec,'” Werner Zimmerli,* and Andrej Trampuz'-*

Modele cage / cochon d’Inde

4
B 100-
§ 3 90+
H p = 0.007 0
S p = 0.007 — — 704
Q r 1 o
£ =
o < 604 55%
£ 3
=) o
:
& (3}
o 11
-
. ﬁ ﬁ 0
Control DAP VAN GEN DAP + VAN + Control DAP VAN GEN DAP + VAN +
GEN GEN GEN GEN
Treatment regimens Treatment regimens

Bactéries planctonique : fin de traitement et J5 Cure rate : adherent enc



Enterococcus faecalis

Journal of
J Antimicrob Chemother 2012; 67: 433-439 Antimicrobial
doi:10.1093/jac/dkr4 77 Advance Access publication 22 November 2011 Chemotherapy

Effectiveness of ciprofloxacin or linezolid in combination
with rifampicin against Enterococcus faecalis in biofilms

Anna Holmberg*, Matthias Mdrgelin and Magnus Rasmussen

Antibiotic/combination

MIC (mag/L),
median (range)

MBEC (mg/L),
mode (range)

Ampicillin
Arnpicillin/rifampicin
Vancomycin
Vancomycin/rifampicin
Linezolid
Linezolid/rifampicin
Ciprofloxacin
Ciprofloxacin/rifampicin
Rifampicin

0.5 (0.25-2)
2 (2-4)
1(0.5-2)
2 (1->16)

1(0.5-8)

256 (128-512)

V64 (32-256)
256 (256-512)

d 64 (32-256)
128 (64-256)

64 (32-64)
256 (256)

d 32 (16-32)
128 (64-128)




Enterococcus faecalis

Journal of
J Antimicrob Chemother 2012; 67: 433-439 Antimicrobial
doi:10.1093/jac/dkr4 77 Advance Access publication 22 November 2011 Chemotherapy

Effectiveness of ciprofloxacin or linezolid in combination
with rifampicin against Enterococcus faecalis in biofilms

Anna Holmberg*, Matthias Mdrgelin and Magnus Rasmussen

Characteristics of prosthetic joint infections due to Enterococcus sp. and
predictors of failure: a multi-national study

E. Tornero', E. Senneville’, G. Euba’, 5. Petersdorf’, D. Rodriguez-Pardo®, B. Lakaros®, M. C. Ferrari’, M. Pilares’,

A. Bahamonde®, R. Trebse'”, M. Benito'', L Sodi'?, M. D. del Toro", }. M. Baraiaetxaburu', A. Rames'®, M. Riera'®,

A, Jover-Sdenz'?, |. Palomino '8, |. Ariza® and A. Soriano' on behalf of the European Society Group of Infections on Artificial
Implants (ESGIAI)

Age of implant
at the moment Remission Failure
of infection Type of antibiotic (%) (%) p value
<30 days Vancomycin 9 (36) 16 (64) 0.41
|;E"—‘E.'2..;.l'-‘a 260 840 00
inoglycoside™ 37(30) 7 (TU)_DTB_I
Linezolid 4 (80) 1 (20) 0.15
Daptomycin 0 I I
=30 days Vancomycin 37 (65) 20 (35) 0.60
Ampicillin 30 (67) 15 (33) 0.49
Rifampin® 35 (58) 25 (42) 0.31
Aminoglycoside® 20 (54) 17 (46) 0.20
Linezolid 6 (46) 7 (54) 0.22
Daptomycin 3 (43) 4 (57) 0.42
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The Impact of Surgical Strategy and Rifampin on
Treatment Outcome in Cufibacterium Periprosthetic Joint
Infections

Katharina Kusejko,' Alvaro Aufion, 2" Bernhard Jost" Benito Natividad,*" Carol Strahm,*" Christine Thurnheer®" Daniel Pablo-Marcos,™ Dorsaf Slama,®*
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Prakhar Vijayvargiya,'®” Rihard Trebse,”" Robin Patel,”®'Roger D. Kouyos,"®" Stéphane Corvec,’ Tobias Siegfried Kramer?"

Vincent A. Stadelmann, ™" and Yvonne Achermann,; on behalf of the ESCMID Study Group for Implant-Associated Infections (ESGIAI)

Etude rétrospective multicentrique — n=187
81 (43%) patients sous rifampicine
20% d’échec — FR = DAIR et traitement < 6 sem

A) Percentage of failures by rifampin use and surgical concept
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Characteristics and Treatment Outcomes of

Propionibacterium acnes Prosthetic Shoulder Infections

in Adults

Damani A. Piggowt."* Yvonne M. Higgins,' Michael T. Melia,' Brandon Blis.* Karen C. Carroll,'* Edward G. McFarand® and Panl G. Awwserter'®
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Etude rétrospective
24 PJ| épaule

15 sous RMP
Total Treated Favorable Outcome®

Treatment MNo. (%) MNo. (%)
Type of treatment*

Antibiotic therapy only 7 {29]h 4 (B7)

Antibiotic therapy + surgery 14 (58) 10 (71)
Surgical type*

1-stage exchange 4 (27 3 (75)

2-stage exchange 7 (47) 6 (86)
Rifampin therapy*

Yes 15 (71)¢ 11 (73)

No 5 (24) 3 (60)

mais 40% d’arrét prématuré de RMP / effets secondaires

P=0.61
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60 Acta Orthopaedica 2016; 87 (1): 60-66

Treatment of prosthetic joint infections due to Propionibac-
terium

Similar results in 60 patients treated with and without rifampicin
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Impact of bacterial biofilm on the treatment of prosthetic joint infections

Cédric Jacqueline* and Jocelyne Caillon

Inhibition of Bactericidal

biofilm formation Biofilm activity in
Antibiotics (adhesion) penetration biofilm
Vancomycin + ++ 4
Linezolid + ++ +
Daptomycin + ALl 44
Rifampicin + IS a4
Moxifloxacin + ++ 4+
Rifampicin4-daptomycin + +++ 4+
Rifampicin+vancomycin + ++ ++
Rifampicin+linezolid + +++ 4+




« Nouvelles » stratégies

FAVORING DISPERSAL KILLIMNG FERSISTERS
« Enzymes  « D-amino acids « Sugar + AG

= Chelators  « Norspemnidine + ADEPA + rifarmplin
- (5 signals + Bacteriophages + Silver + antibiotic

« Adjuvant v FOQ (C10)
« Enhance ROS production

« Lock soluticns

[lacal prophylaxis)

|

H'E‘_:. Planktonic
hactaria

REVERSIBLE ADMESION  IRREVERSIBELE ADHESION

:

+ Surface modification « Lactofesrin JAMMING JAMMING COTHER LUMENOWN
+ Biosurfactants « £-d#GMP inhibitors COMMUMNICATION | | COMMUMICATION | | + Bacteriophages | | MECHARISMS
» Man-antibiatic coatings | | - Vaccination v {15 inhibdtors e O)5 inhifitors » Honey e [l
» Non-pathogenic » Honey » Honey = Cranberry
bacterial colonization = Catechin
= Sedenium

Lebeaux et al, MMBR 2014 — Chen et al, IIMS 2014



Biofilm-Related Infections: Bridging the Gap between Clinical

Management and Fundamental Aspects of Recalcitrance toward
Antibiotics

David Lebeaux,®® Jean-Marc Ghigo,? Christophe Beloin®

ESCMID GUIDELINES

ESCMID* guideline for the diagnosis and treatment of biofilm infections
2014

Journal of
JAntimicrob Chemother 2014; 89 Suppl 1: 137 -140 Antlmlcrﬁblﬂl
doi:10.1093/jac/dku254 Chemotherupy
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