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1- Infections sur prothese ?
2- Classification des infections
3- Role de la barriere cutanée !

4- Epidémiologie nationale

5- Epidémiologie internationale

6- Infections sur PTH

7- Infections sur PTG

8- Infections sur PTE




Infection sur matériel et biofilm : un ménage a trois !

Figure 1 Interaction between the microorganism, the implant
and the host in the pathogenesis of implant-associated infec-
tions
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Trampuz A & Widmer AF, Current Opinio Infect Dis 2006 h : °



_ nfections sur prothese : =
P écologie fct des voies de contamination

V Inoculation directe peri-op

Se poser les bonnes questions : V Inoculation par contiguite
1-Quel mode suppos® doi nYoleogylagqnihgmatogene
2- Quelle date présumeée de la contamination de la prothese ?

Délai Post-op Tardives Secondaires Découvertes tardives
précoces
Définition Infection aigué Infection > 1 Infection aigué, Infection définie par > 2
proposée <1 mois post- mois, post-op, doéori gine hCpr® vements posi
op sans autre prothése initialement changement de prothése
source identifiee asymptomatique (descellement aseptique ?)

Tsukayama et al., JBJS 1996 -
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Classification

Infection précoce

Début de l'infection aprés implantation Pathogenése

Prothéses orthopédiques '
infectées

Infection subaigué

Micro-organismes
typiques

Micro-organismes haute-
ment virulents comme
S. aureus ou bacilles
Gram négatifs

Infection tardive

Borens et al., RMS 2009

Organismes peu virulents
comme staphylocoques
coagulase négatifs ou
Propionibacterium acnes

< 3 mois Pendant I'implantation
ou dans les deux a quatre
jours postopératoires

3-24 mois Pendant I'implantation avec
manifestation tardive

=24 mois Essentiellement due i des

Foyer infectieux
distant
Sepsis aigu
Bactéries virulentes

=

infections hématogénes
par foyer infectieux distant

Zimmerli school

Typiquement due a des
micro-organismes virulents
comme 5. aureus, strepto-
coca ou bacilles Gram

négatifs




The
Bone & Joint
a4 Journal

Clinical features

C-reactive protein @

G LABORATORY

Synovial fluid

The EBJIS definition of

periprosthetic joint infection

McNally et al. Bone Joint Journal, January 2021

Infection Unlikely [ Infe

All findings negative

6066

Clear alternative reason for

implant dysfunction

* Leukocyte count < 1500

* PMN < 65%

Two positive findings

* Early radiographic
loosening

* Wound healing problems

* Recent fever/bacteraemia

* Purulence around
prosthesis

* CRP>10mg/I

* Leukocyte count > 1500
* PMN > 65%

BB
) B ¥ lOf./\/ ® INFOGRAPHIC
: S Xk 2 Infographic: The EBJIS definition of
0“0“ 3 £ periprosthetic joint infection
A PRACTICAL GUIDE FOR CLINICIANS

Sinus tract communication
with the joint +/- visualiza-
tion of prosthesis

V Des prélevements mais combien ?

* Leukocyte count > 3000
* PMN > 80%
* Positive Alpha-defensin

V Lesquels ?

[ Microbiology o

« All cultures negative

* No growth on sonication

+ Single positive culture
(aspiration or
intra-operative)

« > 1 CFU/ml any organism
on sonication

* > 2 positive samples with
the same microorganism

« > 50 CFU/ml any
organism on sonication

V 1 seule bactérie dans un prélevement ?

Histology @ Negative

@ rapiolocy

Nuclear imaging

[ 52 -
t bjj.boneandjoi
r '\v )) )

Ll

Negative 3-phase isotope

bone scan

ntorg.uk/ ar

Presence of = 5 neutrophils
in a single HPF

Positive white blood cell
labelled scintigraphy

L ::~QO‘ B\\\

* Presence of 2 5 neutro-
philsin 2 5 HPF
* Visible microorganisms

V Au moins 2 prelevements ? Est-ce suffisant ?

V Multipicking ? Typage moléculaire ?

Cf. Cours C. Plouzeau-Jayle et L. Chaufour
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V Peu de difference entre hanche et genou Topographie cutanée

V Voie de contamination Intégrité cutanée

V Epidéemiologie qui se modifie Profils de patients




» Impact de la cartographie de la flore cutanée ™

Science. 2009 December 18; 326(5960): 1694-1697. doi:10.1126/science.1177486. A Habltat

EAC
e Hair
o Oral cavity

Bacterial Community Variation in Human Body Habitats Across oGt
e Skin

Space and Time Nostril ﬁ.-
A

Elizabeth K. Costello’, Christian L. Lauber?, Micah Hamady?, Noah Fierer?#, Jeffrey I.
Gordon®, and Rob Knight'"*

V Préparation cutanée ?

V Antibioprophylaxie ?

PC2:7.8%

PC1:8.5%

composition was determined primarily by body habitat. Within habitats, interpersonal variability
was high, while individuals exhibited minimal temporal variability. Several skin locations
harbored more diverse communities than the gut and mouth, and skin locations differed in their
community assembly patterns. These results indicate that our microbiota, although personalized,
varies systematically across body habitats and time: such trends may ultimately reveal how
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Nat Rev Microbiol. 2011 April ; 9(4): 244-253. doi:10.1038/nrmicro2537.

The skin microbiome

Elizabeth A. Grice and Julia A. Segre

Genetics and Molecular Biology Branch, National Human Genome Research Institute, National

Institutes of Health, Bethesda, Maryland, 20892-4442 USA. Epidermis

V Chacun sa peau !

Dermis

V Impact sur le risque infectieux : épidéemiologie
V Effets des facteurs endogenes et exogenes
V Cons®quence sur | 6®pi d®mi o

Vi s |l a peau est fragilis

Cf. Cours C. Plouzeau-Jayle et L. Chaufour
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Figure 1. Schematic of skin histology viewed in cross-section with microorganisms and skin
appendages

Microorganisms (viruses, bacteria and fungi) and mites cover the surface of the skin and
reside deep in the hair and glands. On the skin surface, rod and round bacteria — such as

Proteobacteria and Staphylococcus spp.. respectively — form communities that are deeply
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Host physiology Host genotype
* Sex <— * Susceptibility genes
* Age such as filaggrin
* Site
: Lifestyle
Enw‘ronment < * Occupation
¢ Climate : * Hygiene
* Geographical
location
Pathobiology

¢ ° Underlying
conditions such as
diabetes

Immune system
* Previous exposures
* Inflammation

Figure 2. Factors contributing to variation in the skin microbiome
Exogenous and endogenous factors discussed in this Review that contribute to variation
between individuals and over the lifetime of an individual.
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V Impact sur
S épidémiologie ++++

palm Plantar heel @
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V Aintégrer dans la
réflexion diagnostique
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Figure 3. Topographical distribution of bacteria on skin sites
The skin microbiome is highly dependent on the microenvironment of the sampled site. The
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Cell Host Microbe. 2020 August 12; 28(2): 190-200. doi:10.1016/j.chom.2020.06.017.

Skin microbiota
targeting of pathogens

&

Staphylococcus
caprae
Agr inhibitor

The Skin Microbiota: Balancing Risk and Reward

Bes

Staphylococcus

lugdunensis
Lugdunin

Laurice Flowers', Elizabeth A. Grice'!"

Corynebacterium
pseudodiphtheriticum

Anti-microbial factor

"Department of Dermatology, University of Pennsylvania, Perelman School of Medicine,
Philadelphia, PA, USA

o
Staphylococcu.

hominis orzne.ac erium
V Interaction bactérienne si hématome v Slepniecocts e
rinhipirtor e Agr suppressor

Atopic dermatitis

Bacteremia
- Y e i . — Chronic Wounds
. olapnyiococcus
V Inhibition bactérienne ou synergie Roseomonas Preumoni P e
mucosa S
Reduction of host Sepélé:;mla Phenol-soluble modulins
colonization Esp

V Impact sur épidémiologie ++++

>) Corynebacterium = cre
Streptococcus accolens Staphylococcus Cutibacterium Streptococcus

V PO I | oro b | - a pneumonia Lipase capitis acnes ogenes
Bacteremia ; Acne Bacteremia
yl | I I I I o : Phenol sqluble Bacteremia Chronic Wounds
neumonia modulins i icemi
; : Chronic Wounds Septicemia
Septicemia Septicemia

V Biofilm

Figure 3. Reward: Microbiota Targeting of Pathogens Associated with Skin Disorders or Disease
Microbial-microbial interactions between the skin microbiome (white circles) and pathogens

(pink circles) demonstrate the powerful benefit the skin microbiome can have for the host.
Cf C O u r S C PI O u Z e au _J ayl e et L C h au fo u r CoNs, Corynebacterium spp, and Roseomonas mu.cosa tar.get (aI.Tows po.int from the source
- " " to the target) Staphylococcus aureus. These bacteria can either directly kill through the
secretion of antimicrobial factors or limit the virulence of Staphylococcus aureus through
the secretion of an inhibitor or suppressor of a major S. aureus virulence regulator. Other

Cf . CO u r S L . R u ffl er d E p e n O u X et C . L am O u r e u X skin microbial species can target and limit Cutrbacterium acnes, Streptococcus pyogenes,

and Streptococcus pneumoniae.
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Table 1. Treatment of Infection Associated with a

Microorganism

Staphylococcus aureus or coagulase-negative
staphylococci

REVIEW ARTICLE | f X in 2 Methicillin-susceptible

Prosthetic-Joint Infections

Authors: Werner Zimmerli, M.D., Andrej Trampuz, M.D., and Peter E. Ochsner, M.D. Author Info & Affiliations

Methicillin-resistant

Published October 14, 2004 | N Engl | Med 2004;351:1645-1654 | DOI: 10.1056/NE|Mra040181
VOL. 351 NO. 16 | Copyright ©_2004

Inoculation directe Infection contigué Infection hematogene

Streptococcus species (except Streptococcus
agalactiae)

Enterococcus species (penicillin-susceptible)

Infectlons précoces Infec“ons tardlves and Streptococcus agalactiae

<3 mois > 24 mois
i 7 Enterobacteriaceae (quinolone-susceptible)
I nfeCtlonS retardees Nonfermenters (e.g.,queudomonas aeF:uginosa)
3 -24 mois meet your microbes

£ 4
ﬁ q‘m‘ o . Anaerobes|
v Nel &N e

M 'C ROP'A Mixed infections (without methicillin-resistant

shows the invisible staphylococci)

Zimmerli et al. N Engl J Med 2004 13



N Engl J Med. 2009 August 20; 361(8): 787-794. doi:10.1056/NEIMcp0905029.
Common causes of prosthetic-knee
and prosthetic-hip infection
Grame-positive cocci (approximately 65%)
Coagulase-negative staphylococci
Staphylococcus aureus
Streptococcus species
Enterococcus species

Infection Associated with Prosthetic Joints

Jose L. Del Pozo, M.D., Ph.D.2 and Robin Patel, M.D.":2
' Division of Clinical Microbiology, Department of Laboratory Medicine and Pathology, Mayo Clinic

College of Medicine, Rochester, MN B
2 Division of Infectious Diseases, Department of Medicine, Mayo Clinic College of Medicine, 7000 -
Rochester, MN
7]
Figure 2. Causes of Infection Associated with Prosthetic Joints g 6000 - Infected total knee
A small number of often otherwise nonvirulent bacteria contaminate the implant during surgery = arthroplasty
and persist as a biofilm despite a functional immune system and antimicrobial treatment. Q@ 5000
Commonly 1solated microorganisms are shown. Unusual organisms that can also cause £ 7]
infection include (but are not limited to) Actinomyces israelii, Aspergillus fumigatus, t
Histoplasma capsulatum, Sporothrix schenckii, Mycoplasma hominis, Tropheryma whipplei,| "© 4000+
and mycobacterium (including tuberculosis), brucella, candida, corynebacterium, K]
N B . =
granulicatella, and abiotrophia species. _qc, 3000
prery
7
o
a 2000+
g - Infected total hip
Cf. Cours C. Plouzeau-Jayle et L. Chaufour S  1000- arthroplasty
Z
Cf. Cours L. Ruffier d Bpenoux et C. Lamoureux 0 — T T T T T T
R A S L A (R RS
MONT N NT NN Y VY Y
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Journal of Infection 82 (2021) 199-206
Contents lists available at ScienceDirect
Journal of Infection
38 721 episodes Non-included: 10 356 episodes

- 3891 episodesin 2012 and 2013

- 472 episodes with patients < 18 y.o

- 6073 episodes from RC not audited

28 365 episodes for data-quality *
I I I I I I I
Prosthetic joint Osteomyelitis Native Septic Vertebral Multiple** Other/Undefined
infections septic arthritis pseudarthrosis infections
11 812 (41.6%) 8 384 (29.6%) 1649 (5.8%) 1454 (5.1%) 923 (3.2%) 537 (1.9%) 3606 (12.7%)
Hip: 6 240 (52.8%) LLE: 2 893 (34.5%) Knee: 589 (35.7%) Leg: 501 (34.5%) Lombar: 321 (34.8%) Osteitis: 286 (53.3%) Abscess: 749 (20.8%)
Knee: 4 626 (39.2%) Leg: 1 607 (19.2%) LLE: 288 (17.5%) Femur: 234 (16.1%) Thoracic: 133 (14.4%) PJI: 279 (52%) SSTI: 743 (20.6%)
Shoulder: 531 (4.5%) Other: 3 213 (38.3%) Wrist: 224 (13.6%) LLE: 201 (13.8%) Cervical: 36 (3.9%) Arthritis: 204 (38.0%) Skin ulcer/necrosis:
Other: 341 (2.9%) Multiple: 671 (8.0%) Other: 441 (26.7%) Other: 318 (21.9%) Multiple: 193 (20.9%) Foreign device: 549 (15.2%)
Multiple: 74 (0.6%) Multiple: 107 (6.5%) | | Multiple: 199 (13.7%) Undefined: 240 (26%) 187 ( 34.8%) Other: 1519 (42.1%)
Pseudarthrosis: No data: 46 (1.3%)
Including: Including: Including: 73 (13.6%)
Foreign device: Foreign device: Foreign device:
3318 (39.6%) 398 (27.4%) 460 (49.8%)
Complex BII Complex BJI Complex BJI Complex BJI Complex BJI Complex BJI Complex BJI
\7 936 (67.2%) 5051 (60.2%) 760 (46.1%) 1039 (71.5%) 450 (48.8%) 445 (82.9%) 1647 (45.7%)

Fig. 1. Flow chart of infectious episodes by type of infection.
* 80 patients were seen in several reference centers; ** refers to multiple mechanisms and multiple sites; PJI: Prosthetic joint infections; LLE: lower limb extremity, i.e. foot

and ankle; SSTI: Skin and soft tissue infection; BJI: bone and joint infections.
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Shou " 19 574 documented infections

e

Staphylococcus aureus
Coagulase-negative staphylococci
Other Gram-positive Cocci
Gram-negative bacilli

Anaerobes

OJONEECO

Other micro-organisms

Polymicrobial infection

15 346 microorganisms from

2000 6 140 polymicrobial infections

2500

2000

190

s

1 ]
& #’}o“” FLSL y“:,.o"‘ &

Fig. 2. Microbiology of bone and joint infections presented in multidisciplinary meetings.

PjJI: Prosthetic Joint Infection; H & K PJI: PJI of hip and knee; FD: foreign device; VI: vertebral infections; MSSA: Multi-susceptible Staphylococcus aureus; SA-R: Staphylococcus

aureus with resistance; MS-CoNS: Multi-susceptible Coagulase-negative staphylococci; CoNS-R: Coagulase-negative staphylococci with resistance; EB: Enterobacteriaceae;

MREB: EB with resistance; nfNGB: non-fermentative Gram negative bacilli. 16
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Staphylococcus aureus
Coagulase-negative staphylococci
Other Gram-positive Cocci
Gram-negative bacilli

Anaerobes

Other micro-organisms

Polymicrobial infection

H & K P

Shoulder PN

192

Staphylococcus sp.
Polymicrobien

CGP et BGN

ed s

Cutibacterium acnes

Polymicrobien

Staphylococcus sp.
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