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Infections du rachis

Antibiothérapie : quels enjeux ?
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Enjeux #1 : Cibler la physiopathologie



Rationnel physiopathologique : chronicité
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Rationnel physiopathologique : biofilm

Mécanisme de « tolérance » aux antibiotiques (# résistance)

Architecture du biofilm
Barriere physique a la pénétration

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

Induction de genes de
résistance spécifiques \
Ex : pompes a efflux ndvB

+ augmentation fréquence

mutations

:
Effet inoculum : densité ‘ Inactivation par les
bactérienne importante 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




Rationnel physiopathologique : biofilm

Journal of
J Antimicrob Chemaother 2014; 89 Suppl 1:137 -i40 AntlmICI’Dblul
dei:10.1093/jac/dku2 54 Chemotherupy

Impact of bacterial biofilm on the treatment of prosthetic joint infections

Cédric Jacqueline* and Jocelyne Caillon
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Rationnel physiopathologique : intracellulaire
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Rationnel physiopathologique : intracellulaire

A AAC

6 - Antimicrobial Activity against Intraosteoblastic Staphylococcus aureus
5 - Florent Valour,®® Sophie Troulllet-Assant,” Natacha Riffard,” Jason Tasse,” Sacha Flammier,® Jean-Philippe Rasigade,™®
Christian Chidlac,®® Frangols Vandenesch,™%® Tristan Ferry,*® Frédéric Laurent,”%® on behalf of the Lyon Bone and JoInt Infection
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Rationnel physiopathologique : intracellulaire

Importance de la localisation intra-cellulaire
- S. aureus : endolysosomal, cytoplasme (30%)
- Vancomycine : tres lente diffusion lysosomale
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Rationnel physiopathologique : intracellulaire
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Rationnel physiopathologique : intracellulaire

Importance des conditions physico-chimiques
- pH optimal : rifampicine
- pH et conformation PLP : oxacilline
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Carryn et al. Infect Dis Clin North Am 2003 — Lemaire et al. AAC 2007, 2008 et 2009 — Sandberg et al. AAC 2009



Rationnel physiopathologique : intracellulaire

EMERGENCE INTRACELLULAIRE T . _ :
DE SCVs Antimicrobial Activity against Intraosteoblastic Staphylococcus aureus

Florent Valour,®® Sophie Troulllet-Assant,” Natacha Riffard,” Jason Tasse,” Sacha Flammier,” Jean-Philippe Rasigade,™®

Christian Chidiac,*® Frangols Vandenesch,™% Tristan Ferry,®" Frédéric Laurent,”*“ on behalf of the Lyon Bone and Joint Infection
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Enjeux #2 : Antibiothérapie probabiliste



SDI : rationnel microbiologique

+++ DISSEMINATION HEMATOGENE +++

{robactéri Autres
Entérobactéries 2%

Monomicrobien 15%
Causes de bactériémies

Staphylococcus
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50%

Streptococcus

spp.
33%

\.

[ Extension d’un foyer de contiguité } [ Inoculation
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Aorte Chirurgie
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SDI : antibiothérapie probabiliste

CEENTT)  NON SYSTEMATIQUE !

Présentation septique grave
Post-opératoire immédiat (troubles neurologiques)
Forte suspicion clinico-radiologique sans documentation



SDI : antibiothérapie probabiliste

NON SYSTEMATIQUE !

- Présentation septique grave
- Post-opératoire immédiat (troubles neurologiques)
- Forte suspicion clinico-radiologique sans documentation

- Non consensuelle, peu (pas) d’études
- Selon porte d’entrée et sévérité du tableau clinique

SPILF 2007 pénicilline M IV (oxa/cloxacilline 150 mg/kg/j) + gentamicine (3-4 mg/kg/j)

IDSA 2015 peu spécifié
vancomycine + [ ciprofloxacine ou céfépime ou carbapéneme |



Infection / matériel : rationnel microbiologique

Implantation

1 mois 3 mois 12 mois

Inoculation directe ———

—=== Greffe hématogene

Surgical Neurology International
OPEN ACCESS l"'ﬂ'“'.'_"-"'"' —
i)

SNI: Spine, a supplement to Surgical Neurology intarnational Far et RS o -

Infection with spinal instrumentation: Review of pathogenesis,
diagnosis, prevention, and management

Marmish K. Kashwal, Lee A Tan, Vincent C. Traynelis




Infection / matériel : rationnel microbiologique

Authors
[reference #]

Causative organisms (%}

Early infection (<90 days] vs.
|ate infection (=90 days) (%)

Momomicrobial vs.
paobymicrobial (%)

Weinstemn et &M

Cahill et al."8

Famg et al #

Kim et af

Levi et af.™™

Clark et &/ ™

Muschik et af ™

Richards ef al.M=

Staphyococcus aureus 73.9
Staphylococcus epi 1003
Enterococcus faecalis 6.5
Pzeudomonas species 4.3
Protews mirahills 1.2

5 aweus 475

MS5A B

MRASA 16.4

Sensitivity unavailable 6.6
5. epidermidis 19.7
Peeudomonas asmuginoss 16.4
Escherchia coll 14.8

5. aweus 56.3

5. epidermidis 37.5
Enterneoccws 229

E. calf 8.3

P zanminosz 8.3
Enterobacter 6.3
Streptococcys 4.2

Candlids 1.1

MRASA 35

MS5A 30

No growsth 20

5. avrews 52.9
Streptococcys =p. 5.9
Protews mirahilis 5.9

Mixed organisms 259.4

No groweth 5.9

Culture x 3 days-Mo growth S0
Cultura 7 days-

5. epidermidis 50
Propianibactentm acnes 25
Enterococcns 16.7

5 aweus 133

5. epidermidis 4.4

No groweth 82 2

Fropionibacientm acnes 522
5. epidevmidis 17.4

Micrococcws vanans 4.3 5 aurews 4.3

No groweth 21.7

Early 935
Late 6.5

Early 52.5
Late 47.5

Early 83.3
Late 16.7

Early 70
Late 30

Eary 94.1
Late 5.9

Early 0
Late 100

Early 0
Late 100

Monomicrobial 76.1
Pobymicrobial 23.9

Monomicrobial 65.6
Pobymicrobial 344

Monomicrobial 52.1
Polymicrobial 47.9

Monomicrobial 100
Pobymicrohial 0

Monomicrobial 70.6
Pobymicrobial 29 4

Monomicrobial 100
Pobymicrobial 0

Monomicrobial 100
Polymicrobial 0

Monomicrobial 100
Pobymicrohial 0

7

EARLY INFECTIONS
(< 90 days)
Plurimicrobien 25%
S. aureus 50-75%
SCN 10-30%
Entérocoque 5-20%
BGN 5-30%

LATE INFECTIONS
(> 90 days)

Monomicrobien
S. aureus 0-10%
SCN 5-50%
Entérocoque 15%
C. acnes 25-50%
BGN 0%

\




Infection / matériel : antibiothérapie probabiliste

PAS DE RECOMMENDATIONS SPECIFIQUES

- Large spectre étiologique possible
- Caractere plurimicrobien
- Recommandations infections / prothese

|

BETA-LACTAMINE a LARGE SPECTRE

+
VANCOMYCINE

Usuellement : VANCOMYCINE + PIPERACILLINE-TAZOBACTAM



Infection / matériel : antibiothérapie probabiliste

PAS DE RECOMMENDATIONS SPECIFIQUES

- Large spectre étiologique possible
- Caractere plurimicrobien
- Recommandations infections / prothese

|

BETA-LACTAMINE a LARGE SPECTRE

+

VANCOMYCINE

Usuellement : VANCOMYCINE + PIPERACILLINE-TAZOBACTAM

Clinical Infectious Diseases R
REVIEW ARTICLE 2017 “!’&IDSA hlvm(] .
Tnfections Dseases Saciely of A

y of Americs o memcne 055008000

Systematic Review and Metaanalysis of Acute Kidney
Injury Associated With Concomitant Vancomycin and
Piperacillin/Tazobactam

Drayton A. Hammond,'” Melanie N. Smith,’ Chenghui Li,' Sarah M. Hayes," Katherine Lusardi.’ and P. Brandon Bookstaver'

Vancomycin Plus Piperacillin-Tazobactam and
Acute Kidney Injury in Adults: A Systematic Review
and Meta-Analysis Crit Care Med 2018

Migan K. Luther, PharmD¥'-*; Tristan T. Timbrook, PharmD, MEA, BPCS™; Aisling R. Caffrey, PRI, M54
David Dosa, MD, MPH"; Thomas P, Loddise, PharmD, PhD; Kerry L. LaPlante, PharmD, FOCP*




Infection / matériel : antibiothérapie probabiliste

Tolerability of prosthetic joint infection empirical antimicrobial therapy: a
PJI avec traitement empirique

AAC 2018 333 patients

42 effets secondaires (12.6%)
FR ES et IRA : VAN et VAN-PTZ
Pas (peu) de surdosage

prospective cohort study

Claire Triffault-Fillit' **, Florent Valour'”’, Ronan Guillo'”, Michel Tod"**, Sylvain
Goutelle' **, Sébastien Lustig'~*, Michel-Henry Fessy'™', Christian Chidiac'", and Tristan

Ferry'* on behalf of the Lyon BJI study group
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Infection / matériel : antibiothérapie probabiliste

PAS DE RECOMMENDATIONS SPECIFIQUES

- Large spectre étiologique possible
- Caractere plurimicrobien
- Recommandations infections / prothese

|

BETA-LACTAMINE a LARGE SPECTRE

+
VANCOMYCINE

Usuellement : VANCOMYCINE + PIPERACILLINE-TAZOBACTAM

Time to switch!  VANCOMYCINE + AXEPIM +/- METRONIDAZOLE
DAPTOMYCINE + ...




Infection / matériel : antibiothérapie probabiliste

PAS DE RECOMMENDATIONS SPECIFIQUES

- Large spectre étiologique possible
- Caractere plurimicrobien
- Recommandations infections / prothese

|

BETA-LACTAMINE a LARGE SPECTRE

+
VANCOMYCINE

Usuellement : VANCOMYCINE + PIPERACILLINE-TAZOBACTAM

Time to switch!  VANCOMYCINE + AXEPIM +/- METRONIDAZOLE
DAPTOMYCINE + ...

ISO tardives VANCOMYCINE + DALACINE ?




Enjeux #3 : Place de la rifampicine et des quinolones



Antibiothérapie ciblée : role de la rifampicine

Zimmerli et al, JAMA 1998 Senneville et al, CID 2011
ECR, 33 patients, IOA aigué / matériel a SA 98 PJI a SA
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Infection / matériel : place de la rifampicine

IDbsewatiDnal Study MedICIne 102 patients
_J 75% MRSA
Therapeutic outcome of spinal implant infections 50% précoce (< 1 mois)

caused by Staphylococcus aureus 81% DAIR. 19% ablation
A retrospective observational study ’

Oh-Hyun Cho, MD®, In-Gyu Bae, MD®, Song Mi Moon, MDS™, Seong Yeon Park, MD®, Durée meédiane ATB 7,4 sem
Yee Gyung Kwak, MD®, Baek-Nam Kim, MDY, Shi Mae Yu, MO, Min Hyok Jeon, MD#, Tark Kim, MO,
Eun Ju Choo, MD", Eun Jung Lee, MDF, Tae Hyong Kim, MDY, Seong-Ho Chai, MDY, Jin‘Won Chung‘;, MDY,
Kyung-Chung Kang, MD®, Jung Hee Les, MDF, Yu-Mi Lee, MD', Mi Suk Lee, MDY, Ki-Ho Park, MO

51 infections précoces 51 infections tardives

' ' ' '
3 ablations 48 DAIR 16 ablations 35 DAIR
Echec: 0 Echec : 38% [26-54] Echec : 7% [1-39] Echec : 44% [29-63]

FR d’échec : MRSA, rétention de I'implant ... et ...



Infection / matériel : place de la rifampicine

Jobservational study MediCi ne

=

Therapeutic outcome of spinal implant infections
caused by Staphylococcus aureus

A retrospective observational study

Oh-Hyun Cho, MD?, In-Gyu Bae, MD®, Song Mi Mooan, MDF™, Seong Yeon Park, MDF,

Yee Gyung Kwak, MD®, Baek-Nam Kim, MDY, Shi Mae Yu, MO, Min Hyok Jeon, MD#, Tark Kim, MO,
Eun Ju Choo, MD", Eun Jung Lee, MDF, Tae Hyong Kim, MDY, Seong-Ho Chai, MDY, Jin‘Won Ghi.lrg MDY,
Kyung-Chung Kang, MD®, Jung Hee Les, MDF, Yu-Mi Lee, MD', Mi Suk Lee, MDY, Ki-Ho Park, MO
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Infection / matériel

: place de la rifampicine

STREPTO / ENTEROCOQUES

& 101, H ARTHROPLASTY

Outcome of patients with streptococcal e
prosthetic joint infections with special
reference to rifampicin combinations

E Faw', M. Teca® O, Robinean” | Lo Tamayn”® ¥, B Samad” M. Efenne’, N. Frebourg®, N Blondise,
B Brunsdhweie” F. Dujadin®, £ Batwand'™, © Lok, V. Canair”, | P. Canasl © Hulbs'™, M. Valene”,

5 Mguyer, F. Camn', H Migeud ™, and E Senneville™ ™ on behaf of the G bone and joint infection siudy
oup IGEI5)

Patlents and Methods

& et . . .

5 g?"* 0 High failure rates in treatment of
] 4 = . . e . . .
" Z streptococcal periprosthetic joint infection

< " RESULTS FROM A SEVEN-YEAR RETROSPECTIVE COHORT STUDY
D. Akgiin, Alms
A Trampuz, Toi i the of of
C. Perka, involving total knee and hip arthroplasties.
N. Renz

predictors of failure: a multi-national study

Implants (ESGIAI)

Characteristics of prosthetic joint infections due to Enterococcus sp. and

E. Tornera', E. Senneville?, G. Euba’, S. Petersdorf’, D. Rodriguez-Pardo’, B. Lakatos®, M. C. Ferrari’, M. Piares’,
A.Bahamonde’, R. Trebse'’, N. Benito"", L Sorii"?, M. D. del Tora™, |. M. Baraiaetcaburu™, A Ramos'®, M. Riera'®,
A. Jover-Ssanz'7, |. Palominc'¥, ). Ariza® and A. Soriana' on behalf of the European Society Group of Infections on Artificial

The Not-So-Good Prognosis of Streptococcal
Periprosthetic Joint Infection Managed by Implant
Retention: The Results of a Large Multicenter Study

Jaime Lora-Tamayn," Eric Senneville,? Alba Ribera,>** Louis Bernard,*” Michel Dupon,® Valéria Zeller,” Ho Kwong Li® Cédric Arvieux,™"

Martin Clauss," llker Ugkay,” Dace Vigante,” Tristan Ferry," José Antonio Iribarren,”™ Trisha M. Peal,” Parham Sendi,”

Nina Gorisek Miksi¢,™ Dolors Rodriguez-Pardo," Maria Dolores del Toro,*™ Marta Fernandez-Sampedro,” Ulrike Dapunt,” Kaisa Huotari,™
Joshua 5. Davis,™ Julidn Palomino,”™ Danielle Neut™ Benjamin M. Clark,™ Thomas Gottlieb,” Rihard Treb3e,”™ Alex Soriano,*™*

Albarto Bahamonde,” Laura Guio,>= Alicia Rico,™ Mauro J. C. Salles,® M. José G. Pais,® Natividad Benito,** Melchor Riera,>” Lucia Gimez®
Craig A. Abolting,*® Jaime Esteban,® Juan Pablo Horcajada,® Karina 0°Connell,* Matteo Ferrari,® Gibor Skaliczki,® Rafael San Juan,*?

Javier Cobo,** Mar Sanchez-Somolinos,”* Antonio Ramos,” Efthymia Giannitsiofi, Alfredo Jover-Sdenz,” Josu Mirena Baraia-Etxaburu, ™

José Maria Barbero,” Peter F. M. Choong,” Nathalie Asseray,™ Séverine Ansart,”™ Gwendel Le Moal,"™ Werner Zimmerli," and Javier Ariza™;, for
the Group of Investigators for Streptoceccal Prosthetic Joint Infection®

[ CUTIBACTERIUM ACNES

AAC

Journak ASM.org

Role of Rifampin against Propionibacterium acnes Biofilm In Vitro
and in an Experimental Foreign-Body Infection Model

Uirika Furustrand Tafin,® Stéphane Corvec,*® Bertrand Betrisey,® Werner Zimmerli,* and Andrej Trampuz®

» INTERET DISCUTE — PAS DE DONNEES RACHIS




Infection / matériel : place des fluoroquinolones

STAPHYLOCOQUES ]

remationa] Orfiopeadics SICOT) 2015) 19:1785-1791
0T 101 07/ 03640 15- 28192

ORKGINAL PAPER

Predictors of treatment outcome in prosthetic joint infections
treated with prosthesis retention

Ari-Pekka Puhto" - Teija Puhto® - Tunkka Ninimdld® - Pasi Ohtonen*
Juhana Leppilahtd ' - Hannoo Syrj i

113 PJI aigués

66 SA et SCN

-  RMP + ciprofloxacine (n=23)

- RMP + autres que FQ (n=29) : HR 6
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Infection / matériel : place des fluoroquinolones

[ STAPHYLOCOQUES ]

Juhoint,  Staphylococcal acute post-operative PJI treated with DAIR and impact of
rifampin: a retrospective cohort study in France

EB*
J S A. Becker, C. Triffault-Fillit, E. Forestier, O. Lesens, C. Cazorla, S. Descamps, B. Boyer, C. Chidiac, and T. Ferry
.;'r'

H‘h“ on behalf of the IPASTAPH Study Group
2018

L
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197 | 1R 0.19; 95% 1 0.07-0.52

p <0.001

79 PJl traitées par DAIR
21,6% d’échec
74% sous RMP, 44% sous RMP+FQ,

0,87 -

Other treatments

.

0,2

l Rifampin + fluoroquinolone
0,0

I I I I I | |
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Infection / matériel : place des fluoroquinolones

(on

Gram-negative prosthetic joint infection: outcome of a debridement,
antibiotics and implant retention approach. A large multicentre study

D. Rodriguez-Pardo', C. Pigrau', J. Lora-Tamayo?, A. Soriano®, M. D. del Toro®, ). Cobo®, ). Palomino®, G. Euba?, M. Riera’,
M. Sdanchez-Somolinos®, N. Benito®, M. Ferndndez-Sampedro'®, L. Sorli'', L. Guio'?, ). A. Iribarren'?, ]. M. Baraia-Etxaburu'®,
A. Ramos'®, A. Bahamonde ', X. Flores-Sanchez'’, P. S. Corona'” and ). Ariza” on behalf of the REIPI Group for the Study of
Prosthetic Infection*

Clinical Microbiology and Infection, Volume 20 Number |1, November 2014
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Fatients not treated with ciprofloxacin

Patients treated with ciprofloxacin



Enjeux #4 : Durées de traitement



SDI = 6 semaines

Antibiotic treatment for 6 weeks versus 12 weeks in patients

with pyogenic vertebral osteomyelitis: an open-label,

non-inferiority, randomised, controlled trial

Lows Bernard, Aurélen Dinh, Idir Ghout, Dawd Simo, Valerie Zefler, Bertrand Issartel, Vincent Le Momng, Nadia Belmatoug, Philippe Lespnt,

jear-Perre Bru

Denvs Mulleman, on beholf of the Duration of Treatment for Spondylodisaitis (DTS) study group®

Audrey Therby, Damien Bouhour, Enc Dénes, Alexa Debard, Catherine Chirouze, Karine Févre, Michel Dupon, Phdippe Aegerter,

6-week regimen 12-weekregimen Difference in 95% Cl
proportion of
patients*
Intention-to-treat analysis, n 176 175
Cured 160 (90-9%) 159 (90-9%) +01 -6-2to 63
Cured and alivet 156 (88-6%) 150 (85:7%) +29 -42t0101
Cured without further 142 (B0-7%) 141 (B0-6%) +01 -83to 85
antibiotic treatmentf
Per-protocol analysis, n 146 137
Cured 137 (93-8%) 132 (96-4%) -2.5 -8-2t02.9
Cured and alivet 133 (91-1%) 126 (92-0%) -09 -7-7t06:0
Cured without further NA NA MNA NA
antibiotic treatments

Data are number, or number (%) unless otherwise specified. 32 patients (16 in the 6-week group and 16 in the 12-week
group) were classified as cases of probable failure of treatment by the independent validation committee. Of
68 protocol violations excluded from the per-protocol population, 18 cases were classified as failure and 50 as cure in

the intention-to-treat population. *6-week group minus 12-week group. tDeath in cases classified as probable cure by
the independent validation committee were classified as failure. $Further antibiotic treatment was regarded asa
treatment failure. MA=not applicable.

antibiotic treatment

Table 2: Primary outcome analyses of patients with vertebral osteomyelitis according to duration of

359 patients
41% S. aureus
Randomisation a J15

1A1DSA

Imbectivus IHseases Sociely of America

DL What k= the Optimal Duration of Antimicrobial Therapy in
Patients Wit NWOT
Recorsinien dations
26, We recommend a total dm:tlanpmmtet:] OoF
highly bicavailable oral antmicrobial therapy for most

patients with bacterial NVD (strong, low).




SDI = 6 semaines pour tous ?

Antibiotic treatment for 6 weeks versus 12 weeks in patients
with pyogenic vertebral osteomyelitis: an open-label, 359 patients
non-inferiority, randomised, controlled trial

41% S. aureus

Age (p=0.307 . i . : .
KA (n= ;rg»,) ' T I Facteurs de risque d’échec
= Tﬁ (n 265) | i Failure Univariate analvsis Multivariable analvsis
Microbiological identification (p=0.221) om0 CTl R Tos0r
OR [95% CI] P OR [95% CI] p
Staphylococcus aureus (h=145) | & Tee
Others (in=208) —— <75 19/266 (7.1)
In\‘}munodse }ressmn or diabetes (p=0.28) ' >75 13/85(15.3)  1.08[1.01-1.16] 0.023 108[L.01-116] 0,028
es (N= ' =i i S. aureus infection
o (n=204) No 10/206 (4.9) J
FluoroqL"nolone and rlfampln (p:ﬂBU?) | Endoc::zs“ig 22/145 (15.2) 1.11]1.04-1.18] 0001 1.16[1.08-124] <0.001
Yes (h=1595) No 31295
/295 (7.8)
No (n= 195) | Yes 9/56 (16) 1.09[1-1.18]  0.049 1.08[099-1.18] 0074
E\pdﬂfar%lgs (p U EDB) : ® Fluoroquinolon or
es (h= ’ ifampin treatment
No (in=29 : bt " ml):?eslea e 14/155 (9) 1[094-1.06] 0961 095[0.88—1.03] 0.113
Neurological signs (p=0.202) J No 18/196 (9.2)

Ygs {05 =0 L o 3(0,9%) patients avec drainage (percutanée)
Post-sur |ca| VO (p=0.957) o Pas de précision sur d’éventuels patients
mgs(n” 31 nécessitant une instrumentation

o >95% des patients sans probléeme sévere
! ! de mobilité a M+12

Overall population (n=351)

Yes (n=57) ; % {
%ﬁ# abcesses (p=0.008) — e o 19 (5%) patients avec déficit neurologique
I
I
I
I
!



SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°1 : AGE, COMORBIDITES

Optimal Duration of Antibiotic Therapy in Patients With | 314 patients
Hematogenous Vertebral Osteomyelitis at Low Risk and SDI documentée
High Risk of Recurrence S. aureus : 59%

Ki-Ho Park,' Oh-Hyun Cho,’ Jung Hee Lee,’ Ji Seon Park,' Kyung Nam Ryu,' Seong Yeon Park,® Yu-Mi Lee Yong Pil Chong,’ Sung-Han Kim” Sang-Oh Lee! | [\JRSA : 25%
Sang-Ho Choi In-Gyu Bae,” Yang Soo Kim,” Jun Hee Woo,” and Mi Suk Lee'

CID 2016

T z — .

Total duration of antibiotics (V' and oral) Groupe « haut rlsque »
go- EE 4-5 weeks ) . , .

EE 6-8 weeks Insuffisance rénale terminale
m_' ': E'E Hﬂﬂlﬂ- P= mz = MRSA .

| ‘ - Abceées non drainé

40~ 34, 8%

(8/23) 29 gu,

All recurrence, %

9.6%
(7173)




SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°1 : AGE, COMORBIDITES

Optimal Duration of Antibiotic Therapy in Patients With | 314 patients
Hematogenous Vertebral Osteomyelitis at Low Risk and SDI documentée
High Risk of Recurrence S. aureus : 59%

Ki-Ho Park,' Oh-Hyun Cho,’ Jung Hee Lee,’ Ji Seon Park,' Kyung Nam Ryu,' Seong Yeon Park,® Yu-Mi Lee Yong Pil Chong,’ Sung-Han Kim” Sang-Oh Lee! | [\JRSA : 25%
Sang-Ho Choi In-Gyu Bae,” Yang Soo Kim,” Jun Hee Woo,” and Mi Suk Lee'

CID 2016
A 10 s e i e D 0
_ e sy s T e
S 0.8+ S 0.8+
s 7 log-rank test, P = .04 s 7 IIrp,l_
3 a I-----H'_i'___l'_"{ ______________ j SSSS ER S R ST
S 0.6- ® 0.6-
= = log-rank test, P =.002
8 8
S 0.4- S 0.4
€ 0.2- ——  >6 weeks (n = 166) & 0.2- —— 28 weeks (n =73)
—t-- <6 weeks (n =25) --t-- <8 weeks (n = 50)
0.0 T 1 T 0.0 I T T
0 1 2 3 4 0 1 2 3 4
Years after completing antibiotic treatment Years after completing antibiotic treatment

BAS RISQUE HAUT RISQUE



SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°2 : S. AUREUS, MRSA, BMR

Clinical characteristics and therapeutic
outcomes of hematogenous vertebral

Staphylococcus aureus

Ki-Ho Park #*, Yong Pil Chong®*, Sung-Han Kim ?,
Sang-Oh Lee 2, Sang-Ho Choi 2, Mi Suk Lee ®, Jin-Yong Jeong 9,
Jun Hee Woo ?, Yang Soo Kim #<*

J Infect 2013
A)so
Cruration of tolal antibiotic therapy
T 46 weeks
Bl E-F wseks
04 0 =6 weeks F = 0007
T 1
5 B0 41.7%
i {512}
o 404
.
A= 0.5
20 I T 1
6. % 4 5%
5 . iy [
1
MSSA MRSA

Durée totale

osteomyelitis caused by methicillin-resistant 139 patients
MRSA : 45%

Dration of imfravenouws antibictic therapy

B =h wecks
N G-Eowess
1 & mesks
Foednd
| —
30,0
[N
22.2%
A= {94 {2
T 1
409 50% 4.7% ity
(s (1020] (1i24) (1727}

MESA MRSA

Durée IV




SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°2 : S. AUREUS, MRSA, BMR

Clinical characteristics and outcomes of
hematogenous vertebral osteomyelitis

Kyung-Soo Suk ©, Jung Hee Leed{F Ji Seon Park ®,
Kyung Nam Ryu ¢, Sung-Han Kim , Sang-Oh Lee , Sang-Ho Choi {,

In-Gyu Bae °, Yang Soo Kim®, Jun Hee Woo , Mi Suk Lee >*

J Infect 2014
(A) 400
Dwration of total antibiatic therapy
907 =m 4-6 weeks
go- H G- wesks
[ = Ewesls
m-
- F=0.002
& 50 40.0% |
25
- (25) 33.3%
&
m_
m-
- 21%
1o [1748)
Q

Ki-Ho Park **¢, Oh Hyun Cho *¢, Myounghwa Jung ®, BG N 2 1%

Recurrence, %

caused by gram-negative bacteria 313 patients

Cruration of total antibiotic therapy

8901 =3 4-8Bweaks
go-| T x 8wecks
P=0.01
70 —
&0 50.0%
(4|
m_
F=018
m_
P
20 (1/6)
4.5%
10 {ﬂn";:l {1,r;:_rgb:|
0 : : [ |

Fluoroquinolone® Mo fluoroquinolone ®




SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°3 : SEVERITE, COMPLICATIONS ?

Vertebral Osteomyelitis: Long-Term Outcome
for 253 Patients from 7 Cleveland-Area Hospitals

Martin C. McHenry," Kirk A. Easley,” and Geri A. Locker’
Departments of Yinfectious Diseases and Hinststistics and Epidemiology, The Chevedand Clinic Foundation, Dhio

CID 2002

253 patients

Récidive : 36 (14%)
dont 30 documentées
ATB >4 sem : 33 pts

Facteurs de risque :

- Abces paravertébraux

- Atteinte de plus de 3 niveaux
- Diabete

- Fistulisation chronique

- Bactériémie récurrente

Ma. of patients

with relapsal 1-¥aar refapsa
Fagtor no. with factor (%0 raka & SE P
San
Mae FINED 3 104 = 25 53
Famialc 1583 {16) 143 = 38
Placa of scquisition of ¥0
Hospital 1883 {22} 176 = 44 0oa
Commurity 187 8.1 £ 23
Epidural absoass
Prasant 2043 015 179 = 82 38
Mbsant 0N 106 = 2.2
Parzvartabral absoass
Prasant TBE {27} 18.1 = k2 S|
Shzant TEET 110 84 £ 23
Iiodor waskness or parahyss
Prasant 1282 {19 4 = BB 09
Mhsant TANEN M3 8.1 =+ 22
Gibbous daformty
Prasant a7 433 735 = 85 00z
Shzant ITRIE N 104 = 22
Chronically draring smus
Prasant T3 B4 D= 126 <ON
Shzant 240 N3 1.1 = 21
Aecurment bactarama
Prasant J3E (BB B30 = BE e
Shzant 18217 7Y 47 = 1E
Diabetas
Prasant TE7E {200 03 = A9 me
Shzant T nn a1 %123
g e e L
=3 vartebrag
Prasant 1237 {36 MT x 1T S|
Mhsant FARIE (11} 2.3 £ 21




SDI = 6 semaines pour tous ?

FACTEUR DE RISQUE D’ECHEC n°4 : INSTRUMENTATION ?

Therapeutic Outcomes of Hematogenous
Vertebral Osteomyelitis With Instrumented

Surgery

Ki-Ho Park,' Oh-Hyun Cho,’ Yu-Mi Lee,’ Chisook Moon,® Seong Yeon Park," Song Mi Moon,® Jung Hee Lee,® Ji Seon Park,’
Kyung Nam Ryu,” Sung-Han Kim,® Sang-Oh Lee," Sang-Ho Choi,® Mi Suk Lee,' Yang Soo Kim,® Jun Hee Woo,” and

CID 2015

153 patients

S. aureus (53%)
Débridement : 61%
Instrumentation : 39%

In-Gyu Bae®
B 60 C 60 =
Duration of all antibiotic therapy Duration of all antibiotic therapy
Bl 4-6 weeks Bl <4 weeks
S50 mm 6-8 weeks 507 mm 4-5 weeks
CJ 28 weaks C3 26 weeks
2 407 & W P=93 =
e P= 02 P=.04 s T |
§ | § ok 27.3%
1 & 30 ‘ W11
g 90 22.2% 22 2% = (1/4) bl
§ (2/9) (2/9) 3
®  20- 20-
9.1%
11) 56% 53%
104 53% (1) 104 %
2.6% (2/36) 119 2.8%
(119) 1.8% o (1719) 0:,; (V30)
O- (O/r ) r—l
No instrumentation Instrumentation Pre-instrumentation Post-insirumentation
(n=84) (n=59) antibiotics antibiotics
(n=59) (n=59)



SDI = 6 semaines pour tous ?

Patients a risque d’échec
- Age > 75 ans, comorbidités (diabéte, IR)

Formes séveres / extensives .
/ s 8-12 semaines ?

S. aureus (notamment MRSA)
BMR (RMP ou FQ non utilisables)
Instrumentation ?




SDI = 6 semaines pour tous ?

Patients a risque d’échec
Age > 75 ans, comorbidités (diabéte, IR)

Formes séveres / extensives .
/ s 8-12 semaines ?

S. aureus (notamment MRSA)
BMR (RMP ou FQ non utilisables)
Instrumentation ?

= RISQUE D’EFFETS SECONDAIRES ?

Antibiotic treatment for 6 weeks versus 12 weeks in patients BAAC
with pyogenic vertebral osteomyelitis: an open-label, e il Related Severe Adverse Events during T ]
. 2 . o Antimicrobial-Relat ere erse Events during Treatment o
non-inferiority, randomised, controlled trial Bone and Joint Infection Due to Methicillin-Susceptible
Lous Bernard, Aurélen Dink, Idir Ghout, Davd Simo, Vadense Zefle, Bertrand Issartel, Vincent Le Moing, Nadia Beimatoug, Philippe Lesprit, Staphylococcus aureus
Jean-Pierre Bru, Audrey Therby, Damien Bouhour, Eric Dénes, Alexa Debard, Catherine Chirouze, Karine Févre, Michel Dupon, Phdippe Aegerter,
TR —_—_—_——— o Echory oo oo Tt oy o bl o th Lyon B Sy oy 1 e
G-wragk 12-week Total (n=351) pvalue .
regimen regimen 200 patients
(n=179) (=5 30 avec EIG (15%)
Oastridivm difficile infaction 2 (1%) 2(1%) 4(2%) 1 sl T . .
PR . . 2165 066 Délai médian : 14 jours (15-61)

=> RISQUE DE DYSBIOSE / BMR ?



Infections / matériel : durée de traitement

Three-Month Antibiotic Therapy for
Early-Onset Postoperative Spinal Implant
Infections

Vincent Dubée,' Thibaut Lenoir,” Véronique Leflon-Guibout,® Claire Briere-Bellier,' Pierre Guigui,** and Bruno Fantin'*

50 patients

DAIR

ATB IV 2 semaines puis relais per os
Total 3 mois

20 palients inGluded

e Do

e

_:—"-FF-'-- -\-\-\-\-\"—\_\_

i-"'f Ty

2 reinfections
1 refapse

44 palients curad Junralated deaths



Infections / matériel : durée de traitement

INFECTIONE DEEASES, 106 @ '!'Tz'lﬂr & Francis

B ded cag’ WU D02 TT 4035 J0MENS5351 kFrarch Lvip

ORIGINAL ARTICLE

Efficacy of debridement, antibiotic therapy and implant retention within
three months during postoperative instrumented spine infections

Heidi Wille*®, Frédéric-Antoine Dauchy®, Amaud Desclaux®, Hervé Dutronc®, Marc-Olivier VareiP®,
Véronique Dubais®, Jean-Marc Vita! and Michel Dupon®

129 ISO < 3 mois traitées par DAIR (J22 en moyenne)
Durée médiane ATB : 10,7 sem
RMP / SA et FQ / BGN +++

Taux de succes primaire : 82.2%
15 succes apres 2¢ DAIR / 23 patients en échec
Taux succes global aprés 1/2 DAIR : 93.8%

Table 2. Risk factors for relapse, multivariate analysis.

Variables Odds ratio  95% CI  p-Value
Polymicrobial infection 381 1.06-1366 .03
BMI =25 kg.u"ml 025 0.07-0.89 03
MSS5A infection 197 0.65-5.90 23

Antibiotic therapy duration =12 weeks 199 0.65-6.10 23




Infections / matériel : durée de traitement

The Management and Outcome of Spinal Implant

Infections: Contemporary Retrospective Cohort Study

Todd J. Kowalski," Elie F. Berbari® Paul M. Huddleston,” James M. Steckelberg,” Jayawant N. Mandrekar,'

and Douglas R Dsmon®

Treatment strategy

Saurgical managament stratagy
Debndament and retention
Imipdant remowal
Mo surgeny™

hzin pamenteral antimicrobial therapy
pLactam®
Yancomycin
Combination therspy™
Auoroquinolone
Carbapenam
Other?

Suppressive antimacrobizl therspy strategy attempted
Suppressive antimicrobial wsed

g-Lactarm
Minocycline
ThAP-ShAX
Fluornoguinohone
Clindamycin
Combanation therapy™

Dwrztion of antimicrobeal therapy, median days (IOR]
Paranteral
Cral
Supprassive

Patients with

earhy-onset infection

in= 300

28 (a3l
1130
1 (3

12 [0l
g 27
g (20l
1 (30
0
3 ha

23 771

9 (34l
5 221
3na
anal
0

ana

41 [27-43
3o [26-33
303 47-672]

Fatients with
late-onset miection
[n= 51}

13 [2E]
372 (B3]
B (12

1080 4

21 [#1]
15 [28]
B 16l
0

1 (2l
B [12]
16 [31]

Fallura rate, %

51 patients avec ISO tardive (> 1 ms)

Frar

Mo af rol e, eeith faska | L ! . 1 4

T )y &0 041 3§91
AT T T SEE] 1M

Implants retained

A1 e R H

TSR R R R e s sl H'I'IP|E|'|'."B mm

3 [19] 0
4 (28] o
o

1 6l

1 (6]

T [44]

47 [36-44|
33 [2p-501
a10 (516671




Infections / matériel : durée de traitement

The Management and Outcome of Spinal Implant
Infections: Contemporary Retrospective Cohort Study

Todd J. Kowalski," Elie F. Berbari® Paul M. Huddleston,” James M. Steckelberg,” Jayawant N. Mandrekar,'
and Douglas R Dsmon®

Patients with Patients with 51 patients avec ISO tardive (> 1 ms)
early-onset infection  late-onset mfection
Treatment strategy in= z0 n = 51l
Swrgical management strateqy e
Debridament and retention 2a (a3l 13 (26l Mo b etk B 4 & i d
Implant removal 1103 32 a3l VN0 - e erisieed | I':m ;_l";;l' ‘:‘;I" i
Mo surgeny™ 1 (3 B (12
hzin pamenteral antimicrobial therapy B0 -
g-Lactam® 12 [40l 21 (41} -
Wancomycin g 271 15 (28] s &l T
Combiration therspy® & [2al B8 16l g
Auoroquinolone 1(3) o 2 40
Carbapenam a 1 (2] =
Othar? 3 hal 6 12l O I [ R
Suppressive antimacrobizl therspy strategy attempted 23 771 16 [31] 20 - i e S "|.|-|-|-p;|5|-| masad
Suppressive antimicrobial wsed i
gL actam 3 [3g] 3 18] 0 ' ' r '
Minacycline 5 [22] 4 281 o 1 z 3 4
TMP-SMX 3 hal 0 No. of years
Fluoroguinolons anhal 1 I8l
Clindamycin a 1 (&l
Combanation therapy™ 3nal T (24
Duration of antimicrobial therapy, median days (ORI ATB
Paranteral 41 (2743 47 [36-44] o
Oral 30 [26-331 39 [20-501 suppressive ?

Supprassive 303 [147-672) 410 [61-667)




Synthese SDI

Suspicion
Clinique

Confirmation
Microbiologique

PAS D’ANTIBIOTHERAPIE PROBABILISTE
sauf - sepsis sévere
- post-opératoire si neurochirurgie

Staph MS pénicilline M IV + RMP (si H-)
Staph MR vanco (dapto ?) + RMP (si H-)
Strepto Amoxicilline (+ RMP ?)

BGN Béta-lactamine

J15 : relais per os si bonne évolution
Sauf El ?! (essai POET)

Molécules « os/biofilm proof » :

- Staphylocoque : RMP + FQ +++
- Strepto : amoxicilline (+ RMP ?)
- BGN:FQ

S6 : arrét du traitement
Sauf FR échec : 3 mois ?



Synthése : infection / matériel

Suspicion
Clinique

Chirurgie

Confirmation

Microbiologique

PAS D’ANTIBIOTHERAPIE EN PRE-OPERATOIRE
sauf sepsis sévere

ANTIBIOTHERAPIE PROBABILISTE
- Vancomycine (daptomycine ?)
- Céfépime

+/- métronidazole

ANTIBIOTHERAPIE CIBLEE

Staph MS pénicilline M IV + RMP (si H-)
Staph MR vanco (dapto ?) + RMP (si H-)
Strepto Amoxicilline (+ RMP ?)

BGN Béta-lactamine

J15 : relais per os si bonne évolution
Molécules « os/biofilm proof » : RMP, FQ

M3 : arrét du traitement
Sauf FR échec : 6 mois ? Traitement suppressif ?
Intérét du PET ?
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