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Infection-free Survival

Familial Clustering Identified in Periprosthetic
Joint Infection Following Primary Total
Joint Arthroplasty
A Population-Based Cohort Study

Mike B Anderson, MSc, Karen Curtin, PhD, lathine Wong, BS, Chirbaopher £ Pt MDD,
Chrivopher 1. Peters, MD, and Jerenry M, Glilland, MD
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Facteurs génétiques ?

Genetic susceptibility to prosthetic joint infection following total joint

arthroplasty: A systematic review

Xindie Zhou *, Mumingjiang Yishake ", Jin Li®, Lifeng Jiang ¢, Lidong Wu“, Ruiping Liu =¥, Mamwei Xu **

Study and year Eligible Genotyping Genotype QAS
subjeds (n) method
Septic  Aseptic
Malik_2006 63 150 PCR OPC-163 11
62 149 0OPG-245
62 147 OPG + 1181
62 144 RANEK + 575
Malik_2007_a 62 5 PCR MBL-221 11
61 148 MBL-550
62 148 MBL codon 52
62 144 MBL codon 54
Malik_2007_b 62 148 PCR MMP1-1 (rs5854) 1
62 48 MMP1-3 (rs2397776)
62 147 MMP1-4 (rs470747)
63 148 VDR-T, VDR-L
63 149 IL6-174
Douglas_2008* 286 209 PCR TLRS-1486, TLR9-1237 7
El-Helou_2011 76 208 PCR TLR2 R7530) 11
Stahelova_2012 89 N4 PCR IL-1B-511 (rs16944), IL-1B + 3962 (rs1143634), TNF-308 10
(rs1800629), TNF-238 (rs361525), IL6-174 (rs1800795),
IL-6nt565 (rs1800797)
Malik_2012* | 150 PCR 0PG-163, OPG-245, OFG + 1181, RANK + 575 7
Navratilova_2012 a 98 253 PCR-55P IL-17A (rs2275913), IL-17F (rs763780), IL-4 (rs22432597), 10
IL-12A (£s583911), IL-12B (rs3212227), IL-12B
(rs17860508), IL-23R (rs7517847), CNCL1 (rs4074), CXCLS
(rs425535), CXCR2 (rs2230054)
MNavratlova_2012_b 112 245 PCR-S5P, MBL2 — 550 (rs11003125), MBL2 — 221 (rs7096206), 10
PCR MBL2 + 54 (rs1800450)
Navratilova_2014 L | PCR-SSP OPG-163 (rs3102735) 10
Mrazek_2013 98 252 PCR TLR2 R7530 (rs5743708). TLR4 D299G (rs4986790). TLR4 11

T3991 (rs4986791)

Immunité innée,

mannose binding lectine ?




Role du matériel

Samin Immamopathol (2011} 33:295-306
DO 10, 100 75002 81-011 02757

REVIEW

Pathogenesis of implant-associated infection: the role
of the host

Werner Zimmerli « Parham Sendi

1. Couverture par matrice extracellulaire
Collagene, fibrine, fibrinogene ...

Bone sialopratein

= Adhésion, initiation formation de biofilm

Josse, Front Microbiol 2015



Role du matériel

Samin Immamopathol (2011} 33:295-306
DO 10, 100 75002 81-011 02757

REVIEW

Pathogenesis of implant-associated infection: the role
of the host

Werner Zimmerli « Parham Sendi

1. Couverture par matrice extracellulaire
Collagene, fibrine, fibrinogene ...

- Adhésion, initiation de la formation de biofilm

2. Inhibition locale de I'immunité innée
- inhibition de la phagocytose
- dégranulation des PNN
- mort cellulaire
- activation du complément

— Diminution +++ de la clairance bactérienne

Pathogenesis of Foreign Body Infection
Evidence for a Local Granulocyte Defect

Wemer Zimmerii, P. Daniel Lew,

and Francis A. Waldvogel

Infectious Disease Division, Department of Medicine, University
Hospital, 1211 Geneva 4, Switzerland




Role du matériel

Samin Immamopathol (2011} 33:295-306
DO 10, 100 75002 81-011 02757

REVIEW

Pathogenesis of implant-associated infection: the role
of the host

Werner Zimmerli « Parham Sendi

1. Couverture par matrice extracellulaire

2. Inhibition locale de 'immunité innée

-> 10A d’INOCULATION

Quantité de S. aureus nécessaire
a I'obtention d’une infection
/ 100 000 en présence de matériel

Idem S. epidermidis, P. acnes

THE VIRULEXCE OF STAPHYLOCOOCUS PYOGENES FOR MAN,
A BTUDY OF THE PROBLEMS OF WOUND INFECTION

5. D. ELEK axp P. E. CONEN
From the Department of Bactericlogy, St. Gecrge’s Hospital Medical Schoal
[(Lrmiversity of London), London, 8. W1

Reveived for publication # Auguse, 1957

THE JOURNAL OF INFECTIOUS DISEASES = VOL. 14§, N0, 4 = DCTOBER 1982
€ 1982 by The Unbversity of Checago. All rights reserved. (021- 1599/ 32/ 46040007501 412

Pathogenesis of Foreign Body Infection: Description and
Characteristics of an Animal Model

Wermer Zimmerli, Francis A. Waldvogel, Fromt the Divisions of J]
Pierre Vaudaux, and Urs E. Nydegger Dt i
Lim(vm




IOA chronique et persistance bactérienne

Début des Diagnostic
symptomes Prise en charge




 Adhésion
Adhésines

*  Multiplication

 Cohésion
PNAG (ica), FnBP, ADN ...

* Maturation

 Coordination : « quorum sensing »
(densité bactérienne, environnement)
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Biofilm : échappement au systeme immunitaire

Staphylococcus aureus Biofilms Prevent Macrophage

Phagocytosis and Attenuate Inflammation In Vivo

Anti-inflammatory Myeloid-Derived RANK-L P RANK
Lance K. Tharlow,*"' Mark L. Hanke® Teresa Frite,* Amanda Angle* Amy Aldrich* ;nacrophages Suppressor Cells :
Stetson I Williams,* lun L. Engebretsen,’ Kenneth W, Bayles,* Alexander R, Horswill,* Cytokines Receptors
and Tammy Kielian® . 3 "

Resident Tissue
Macrophage
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Poly Morphonuclear
Neutrophils

Phagocytosis
e

Pro-inflammatory
1iNOS, NO, 1 Arginase, macrophages
TNFa, IL-1B, IFN-y IL-10, IL-4, IL-13
Pro-inflammatoire Anti-inflammatoire ¥ -
Clai B , . . b , . Apoptosis
airancelactérienne  Persistancefactérienne O0q =

Myeloid-Derived Suppressor Cells Contribute to e D
Staphylococcus aureus Orthopedic Biofilm Infection

Cartney E. Heim, Debbie Vidluk, Tyler 1, Scherr, Jesica A, Kozel, Melissa HolzspPel,
David E. Muirhead, and Tammy Kielian



Biofilm : « tolérance » aux antibiotiques

Architecture du biofilm
Barriére physique a la pénétration

Induction de génes de
résistance spécifiques

Ex : pompes a efflux ndvB ~
+ augmentation fréquence
mutations

Effet inoculum : densité ’ l N

bactérienne importante

Adsorption des antibiotiques
Ex :S. aureus et PNAG,
acides téchoiques

Inactivation par les
enzymes matricielles

Réduction du métabolisme bactérien
- Faible multiplication
- Diminution de I'expression des protéines
membranaires (porines)
- Anaérobiose et inactivité des aminoglycosides

Stewart, Lancet 2001 — Cremet, DMID 2013 — Richards, Chembiochim 2009 — Olsen, Eur J Microbiol Infect Dis 2015



Biofilm : « tolérance » aux antibiotiques

Impact : MBEC = 10-1000 x CMI !

MIC (wg/mi) MIC (g/ml) MBEC (pg/ml) MBEC (wg/ml)
Antibiotic MNCCLS assayt Assay with CBDtT Agsot 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
Inhibition of Bactericidal
biofilm formotion  Biofilm activity in
Antibiotics {adhesion) penstration biofilm
Vancomycin + =+ -
- mrrnﬂ:r%fhiul Linezolid e o =
A Antimicrob Chemother 2014, &9 Supol 1237 -isd -
ini: 10,1083 focidku 5 4 ChEI'I'Iﬂﬂ'IEI'ﬂp}I' Daptemycin + +++ ++
Rifompicin 1 =FFF ++
Impact of bacterial biofilm on the treatment of prosthetic joint infections Siadllai el : £ - - L
b o s . Riformpicin+daoptonycin + +++ +++
i i b Rifompicin-+wvancomycin + ++ ++
Rifompicin+ linezolid + +++ +++




Biofilm : role de la rifampicine

1,00 - i )
T RMPBEQ 3 Prospective on Rifampin
675 - I \_l E 0 'I_
Senneville etal ¢ T utres El Helouet al £ 4 '{:_- ----- ':'ih':"a'isﬂ;;“‘."'.’t;'"____
CID 2011 58 EJCMID 2010 % ) - !
98 PJl a SA . 91 PJI SA £ “\_Historical -non-ritampin
00 = E L)
RPN, - - H g
Time from the end of antibiatic treatment {menths) u:’ P
8 ) 4 £ B i t
' Pl due to GP
\ I Treated with Rifampicin
*“‘1..\.‘ Non treated with Rif ampicin

Tornero al, 2014
160 PJI SA aigués

Cumutative Servival
g Y : S

Log rank test = 0.070

s
Years Follow -up



Biofilm : role des fluoroquinolones

Gram-negative prosthetie joint infection: outeome of a debridement, ] . i _
antibiotics and implant retention approach. A large multicentre study Auditorium Pasteur Jeudi 15h-16h15

Session de communications orales libres

0. Rodrguer-Pardn’, C. Pigrau', | Lor-Tamapo', &, Sorlana”, M, D, del Taro®, ). Cobo®, ). humlu‘ G Euka', M, Riera’,
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Prasthetic Infection®
Eical Micrbislagy and Infecoen, Volume 20 Mumser 11, November 2014 IOA sur matériel a Pseudomonas aeruginosa : expérience d’un centre de
référence francais
M. Cerioli, C. Batailler, A. Conrad et al, on behalf of the Lyon BJI study group
10~ = 0007
120 1,0+ 2 .
Hay, Log-rank p £ 0.0001 g i
E L"‘"ﬁ.l .'“qll.l.l..ul. ) ﬂ.ﬂ-" E nr
&= 0TS L L 1 O S —— E
5
£ 0
i P ‘
; B A L Jy g ul_'. . . i ﬂ,l-
5 g Ciprofloxacin &
-E 015 - = -4
; Ciprofloxacin at
1 - . least 3 months
0 1 2 3 4 5 8 7 8 ] 10 00 o
E T N A T T T T T T T T T T L T T T T T T
) ) 1 2 3 4 5 & T 8 1. 2 3 4 5 & 7 8 %

Time (years) Time (years)



Réservoir intracellulaire

Van de Velde H.
Etude sur le mécanisme de la virulence du

staphylocoque pyogéne.
La Cellule 1894;10:403-60.

THE SURVIVAL OF STAPHYLOCOCCI WITHIN HUMAN
LEUKOCYTES*

By DAVID E. ROGERS,{ M.D., axp RALPH TOMPSETT, M.D,

(From the Depariment of Medicine, New York Hospital-Cornell
Medical Center, New York)

Prates 8 10 10
(Received for publication, October 10, 1951)



Réservoir intracellulaire

Van de Velde H. Staphylococcus aureus persistence in non-professional phagocytes
Etude sur le mécanisme de la virulence du
staphylocoque pyogéne. Bettina Loffler*, Lorena Tuchscherr, Silke Niemann, Georg Peters
La Cellule 1894;10:403-60. International Journal of Medical Microbiology 304 (2014) 170-176
- Cellules endothéliales
- Cellules épithéliales
THE SURVIVAL OF STAPHYLOCOCCI WITHIN HUMAN - Kérati nocytes

LEUKOCYTES*

By DAVID E. ROGERS,! M.D., axp RALPH TOMPSETT, M.D,

(From the Depariment of Medicine, New York Hospital-Cornell
Medical Center, New York)

Prates 8 10 10
(Received for publication, October 10, 1951)

- Fibroblastes



Réservoir intracellulaire

Van de Velde H.

Etude sur le mécanisme de la virulence du
staphylocoque pyogéne.

La Cellule 1894;10:403-60

Staphylococcus aureus persistence in non-professional phagocytes

Bettina Loffler*, Lorena Tuchscherr, Silke Niemann, Georg Peters

International Journal of Medical Microbiology 304 (2014) 170-176

- Cellules endothéliales Bosse, 2005

- Cellules épithéliales
THE SURVIVAL OF STAPHYLOCOCCI WITHIN HUMAN - Kératinocytes
LEUKOCYTES® - Fibroblastes
By DAVID E. ROGERS,§ M.D., axp RALPH TOMPSETT, M.D,
(From the Department of Medicine, New York Hospital-Cornell ... et les cellules osseuses
Medical Center, New York)
Prates 8 10 10

(Received for publication, October 10, 1951)

Mini Review
Interaction of staphylococci with bone
John A. Wright, Sean P. Nair*

International Joumal of Medical Microbiology 300 (2010) 193-204




Réservoir intracellulaire : ostéoBlastes

S.Bureus

FnBP
Fibronectine
‘ Membrane@ellulaire

1! L.

TractionBut) InvaginationPdedat! Vacuolet Hoffmann et al.
cytosquelette membrane digternalisation? EurJ Cell Biol 2011
(phagosome)

RSy ‘ W & Staphylococcus aureus vs.

ERA S . Osteoblast: Relationship and

TAEGE W Consequences in Osteomyelitis

. _‘7"7_"0 : \ L Jértme Josse, Frédéric Vetard and Sophie C. Gangloff*
Photographies, Céline Dupieux -




Réservoir intracellulaire : ostéoBlastes

fay 2013 | Volume & | lssue 5 | e63176 THPLOS | ons

PSMs of Hypervirulent Staphylococcus aureus Act as
Intracellular Toxins That Kill Infected Osteoblasts

Jean Philippe Rasigade'*?", Sophie Troulllet Assant®, Tristan Ferry', Binh An Diep®, Anais Sapin®,

Yannick Lhoste”, Jerémy Ranfaing', Cédric Badiou', Yvonne Benito®, Michéle Bes®, Florence Couzon',
Sylvestre 'I'lg.uli", Gérard Lina'Z®, Mréme Etienne'2, Frangois Vandenesch'®, Frédéric Laurent’*3
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Intracellular bacterial load
{n-fold change to B325-4 strain)

HA-MRSA (n=15)

- ISO / matériel

- Indolentes, chroniques, récidivantes
- Faible cytotoxicité

- Survie intracellulaire +++

CA-MRSA (n=20)

- Ostéomyélites +++

- Progression rapide, inflammation majeure,
destruction osseuse, dommages tissulaires

- Cytotoxicité +++

- Faible survie intracellulaire

- Dommages tissulaires (role de la PVL)



Réservoir intracellulaire : ostéoBlastes

fay 2013 | Volume & | lssue 5 | e63176 THPLOS | ons

PSMs of Hypervirulent Staphylococcus aureus Act as
Intracellular Toxins That Kill Infected Osteoblasts

Jean Philippe Rasigade'*?", Sophie Troulllet Assant®, Tristan Ferry', Binh An Diep®, Anais Sapin®,

Yannick Lhoste”, Jerémy Ranfaing', Cédric Badiou', Yvonne Benito®, Michéle Bes®, Florence Couzon',
Sylvestre 'I'lg.uli", Gérard Lina'Z®, Mréme Etienne'2, Frangois Vandenesch'®, Frédéric Laurent’*3

Delta-toxin production deficiency in Staphylococcus aureus: a diagnostic
marker of bone and joint infection chronicity linked with osteoblast

invasion and biofilm formation o o 3015 20 S8l

F. Valour'"**, ].-P. Rasigade™, S. Trouillet-Assant’, ). Gagnaire’, A. Bouaziz', ]. Karsenty', C. Lacour’, M. Bes™”, S. Lustig™**,
T. Bénet®, C. Chidiac'"*, J. Etienne”™*, F. Vandenesch™*, T. Ferry'"** and F. Laurent’**, on behalf of the Lyon BJI Study Group
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Réservoir intracellulaire : ostéoBlastes

Journal of
Antimicrobial

AAC J Antimicrob Chernother 2016; 71: 438-448
o doe10.1093/joc/dkv3 71 Advance Access publication 20 Novermber 2015

Antimicrobial Activity against Intraosteoblastic Staphylococcus aureus
Staphylococcus aureus develops increased resistance to antibiotics

Flonent Walour,® Sophie Troullel-Assant " Matacha Riftand,” Jason Taase ™ Sacha Aammier,” jean-Philppe Rasgade,™©
6 - o A s Vi T Py Faie Sauren T on bl of s oo s Jows nfecm by forming dynamic small colony variants during chronic osteomyelitis
5 L Tuchscherr®*f, C. A. Kreis’f, V. Hoerr'3t, L Flint*, M. Hochmeister*, ). Geroci, S. Bremer-Streck®,
M. KishntopP, E. Meding®, M. Kribus’, M. Raschie?, M. Pletz*, G Peters* ond B, LsMer'?
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Réservoir intracellulaire : ostéoBlastes
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Réservoir intracellulaire : ostéoClastes

Dual Impact of Live Staphylococcus aureus on the
Osteoclast Lineage, Leading to Increased Bone
Resorption

Sophie Trouillet-Assant**** Maréne Gallet, **” Pauline Nauroy,*** Jean-Philippe Rasigade,'*****
Sacha Flammier,'***%¢ Peggy Pamoche,™**** Jacqueline Marvel ***** Tristan Ferry,"***** Francois Vandenesch,'** 4%
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Réservoir intracellulaire : ostéoClastes
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Small colony variants

Modifications phénotypiques réversibles

Adaptation a un environnement hostile : os, biofilm, intracellulaire
* Croissance lente (temps de doublement x 10)
e Petites colonies atypiques
e Résistance accrue aux antibiotiques
 Adhérence +++
e Survie intracellulaire +++
 Révertant

. Environmental

) stress
—_— D ———

Proctor, Nat Rev Microbiol 2006 — Proctor, CID 1995 — Tuchscherr, JID 2010 — Tuchscherr, JAC 2016



Small colony variants : chronicité

Clinical Characteristics and Qutcomes of Prosthetic Joint Infection
Caused by Small Colony Variant Staphylococci

Aaron J. Tande,®® Douglas R. Osmon,® Kerryl E. Greenwood-Quaintance,” Tad M. Mabry,” Arlen D. Hanssen,® Robin Patel>®d

miBici September/October 2014 Volume 5 |ssue 5 e01910-14

Retrospective series of 113 patients with
staphylococcal PJI, with prospective testing
of archived sonicate fluid samples

38 subjects (34%) with SCVs and 75 (66%) with only normal-phenotype (NP) bacteria

Characteristic? SC*
Yes (n = 38) Mo {n = 75) P value
Orthopedic history
Joint age in days, median (range) 1,295 (216-13,712) 646 (23-11,883) 0.007
Prior arthroplasty revision 32 (84.2) 52 (70.3) 0.17
| Time since last surgery in days, 743 (31-10,030) 306 (20-8,686) =0.0001
median (range)
Cemented arthroplasty 33 (86.8) &0 (80.0) 0.44
Antibiotic-loaded cement in place 8 (44.4) 16 (390} 0.78
Aminoglycoside in cement® 7(38.9) 8{19.5) 019
P11 history
Sinus tract 11(28.9) 19 (35.3) 0.82
Duration of Pl symptoms in days, 491 (14-2,306) 165 (2-1,656) 0.0003
median {range)
'ﬁ!m_u:gmrl%l?ﬂ'h 23 (605 I8 (37 3] ]
Cumulative antibiotic days in prior &6 (0—-180) 13 (0—180) 0.37
6 mo, median {range)
Receiving 120 or more days of 16 (42.1) 17 (22.7) 0.048
antibiotics in prior & mo




Small colony variants : diagnostic

The NEW ENGLAND JOURNAL ¢f MEDICINE

“ ORIGINAL ARTICLE ”

Sonication of Removed Hip and Knee
Prostheses for Diagnosis of Infection

MAndrej Trampuz, M.D., Kerryl E. Piper, M.S., Melissa J. Jacobson, A.S., 17 SUSplC'On de Se pSIS, 9 CUItu res +
Arlen D. Hanssen, M.Dv, Krishnan K. Unni, M.D., Douglas R. Osmon, M.D.,
Jayawant M. Mandrekar, Ph.D., Franklin R. Cockerill, M.D.,
James M. Steckelberg, M.D., James F. Greenleaf, Ph.D., and Robin Patel, M.D. 6 avec SCV

S. aureus

S. epidermidis
P. aeruginosa
S. gallolyticus
P. acnes

S. sanguinis




Conclusions

SURVIE DANS LES INFECTION DES BIOFILM
OSTEOBLASTES OSTEOCLASTES NK
N2 NE Apoptose OB, stimulation OC
Réservoir intracellulaire Augmentation résorption Inhibition phagocytose
Inactivité des ATB N Réservoir, tolérance ATB
Emergence « persisters » Ostéolyse Emergence « persisters »
J Descellement N%
Persistance et récidive Ostéolyse, descellement

~ = =~ Persistance et récidive
~

~

PROTHESE

=




Conclusions

Importance du débridement
Molécules « anti-biofilm » : rifampicine, daptomycine, fluoroquinolones

Activité intracellulaire : rifampicine, fluoroquinolones

Thérapeutiques ciblées

PROTHESE




Remerciements : Lyon BlI study group

Coordinator: Tristan Ferry

Infectious Diseases Specialists — Tristan Ferry, Florent Valour, Thomas Perpoint, Florence Ader, Sandrine Roux,
Patrick Miailhes, Claire Triffault-Philit, Agathe Becker, Anne Conrad, Marielle Perry, Cécile Pouderoux, Marie-Elodie
Langlois, Johanna Lippman, Evelyne Braun, Christian Chidiac

Surgeons — Sébastien Lustig, Elvire Servien, Cécile Batailler, Romain Gaillard, Stanislas Gunst, Julien Roger, Charles
Figuet, Michel Henri Fessy, Anthony Viste, Philippe Chaudier, Jean Luc Besse, Lucie Louboutin , Gaél Gaudin ,
Tanguy Ledru, Adrien Van Haecke, Quentin Ode , Marcelle Mercier, Florie Alech-tournier, Sébastien Martres, Franck
Trouillet, Philippe Céruse, Carine Fuchsmann, Cédric Barrey, Emmanuel Jouanneau, Brice Gérenton, Ana Velicanu,
Ali Moijallal, Fabien Boucher

Anesthesiologists — Frédéric Aubrun, Mikhail Dziadzko, Caroline Macabéo
Microbiologists — Frederic Laurent, Céline Dupieux, Laetitia Berraud, Camille Kolenda, Jérome Josse
Nuclear Medicine — Isabelle Morelec, Marc Janier, Francesco Giammarile

PK/PD specialists — Michel Tod, Marie-Claude Gagnieu, Sylvain Goutelle R l OA
Clinical Research Assistant — Eugénie Mabrut C



http://www.crioac-lyon.fr/

0.605

i . @afoxo
3| 8 . 2
M o W %H L oT-|_0|* (33 0\.\\& x A%\.Mﬂ. @UAY&
= - ’
vl o @ @@ ()
R AR Mt
72) .TT.. %,
) ) o\@o.
ﬂ M T - T.qlﬁ; T ..9\\0_0\00&
= 27 B 8%,
0| S %

(19%%6 ‘ueaw)
S||92 pajeasyun o} paJedwod

O
(o))

,t Uz 1e eliajoeq Jejnjjaaenul jo uoiodold
7))
@)
e e _ | . . &
B ’ 4,
P — M _ F ao_-+A.¢ 0‘.\\ GMUX

o, ¢
e o 2 %, %,
= 5 'l g Tg - r_% Yo, % o
— o 2 \mu\ Auﬂ. ¢
= ’ m E L sTl_I-Iﬁ . [ &GMU QAwov.
L ' WM ) %, °
= [ T b BN
S &.ﬂ&v
ofd 4 o,
o < A %, ©
'+ A s c 8 g
(@] M (19%56 ‘ueaw) ?
v s[122 pajeaJiun o} paJedwod
a Upz e elaajoeq Jenjjedequl jo uoiuododd
Q
7))
<))
(a'd



0.024

0.190

<@

o
a’@

&

1.000
0014 0136
_‘]
a\:‘\\(\

RA

c;g@
&Q@

=0.001

7))
S I %
G > T @ag@&
a n_U [=] u_ u_ 2,
— o o E S @@e
| > , Z
o (19%%6 ‘ueaw)
N S||92 pajeasyun o} paJedwod
._nl-w Uz 1e eliajoeq Jejnjjaaenul jo uoiodold
(7))
@)
e _ | . . &
O B i 4,
P — M _ F ao_-+A.¢ &.\\\\nu GMUX
L) o B “% @e@o
= 5 'l g Tg - r_% Yo, % o
— o 2 \mu\ Auﬂ. ¢
— 2 = e &@ &mwmv.
Q v WM ' :TI_Lﬂﬁ ) «wx\\.é © m.Q
“ ST H e %

- * ¢
i e

- 3 > &

c A -+ avéo %
o mmm S & pl W & @
S 2 ° _ < &?
(@] M (19%56 ‘ueaw) ?
v s[122 pajeaJiun o} paJedwod
a Upz e elaajoeq Jenjjedequl jo uoiuododd
Q
(7))
<))
(a's



0.605

0.024

0.190

<@

o
a’@

&

1.000
0014 0136
_‘]
a\:‘\\(\

RA

c;g@
&Q@

=0.001

(7))
..nuw + Pl 8 @Q&
% M T T .\s.ﬂ_.u\OB
= B
M (12%%6 ‘ueaw) ?

s[192 pajeasjun o} patedwod
y#z Je eliajoeq Jenjjasequl jo uojpodold

V &

eo

)
(7))
@)

0.931
0.024
= 0,001

= 0.001

= 0.001

MSSA

(19%66 ‘ueauw)
s[122 pajeaJiun o} paJedwod

y#z Je eliajoeq Jenjjeoequs jo uojuodold
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Réservoir intracellulaire : ostéoBlastes

Impact du pH intralysosomal

_ pH 7 pH5 p-value pH 7 pH5 p-value
0,25 1,83 0,002 0,29 2,00 0,002
Oxacillin O 0,06 0,047 106,70 0,35 0,001

4,00 0,08 0,059 8,00 0,062 0,047

- Intracellular restauration of oxacillin activity against MRSA is (at least partly) due
to a major decrease in MICs at the intralysosomal acidic pH

- Intracellular weak activity of daptomycin might be partly due to its decrease in activity
at acidic pH



Réservoir intracellulaire : ostéoBlastes
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— Bonne activité intracellulaire des 3 rifamycines a concentration osseuse



Réservoir intracellulaire : ostéoBlastes
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— Bonne activité intracellulaire des 3 rifamycines a concentration osseuse
- Meilleure activité de la rifabutine a faible concentration (dés 0,1 CMI)
- Maintien de l'activité de la rifampicine et de la rifabutine a J7 (vs rifapentine)

= Rifampicin
- Rifapentin
Rifabutin



Conclusions

Adaptation bactérienne

10A aigué )
AR @ -8 ‘ e VR g
TRl % :G-‘*‘ ’ .) - ': 1

Biofilm

Persistance
intracellulaire

SCVs
T Toxines d Adhésines  Toxines T Adhésines
Agression tissulaire 4 Inflammation, dommages tissulaires
Réponse immunitaire / inflammatoire - Echappement au systéeme immunitaire
- Destruction cellulaire - « Tolérance » aux ATB : débridement, RMP, FQ

- Invasion et destruction tissulaire - Thérapeutiques ciblées



