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Referral center for the management of
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Personalized medicine for BJI

MULTIDISCILINAR MEETING

1 DICOSURGICAL STRATEGY

i
/
/ y b+
/, A A .
/By %
Y A it
£ )
Y %
£ -2 )
/£ %N 2y - _—
4 . "
7
/4
/




. Referral center for the management of

DE LA SANTE
ET DE LA PREVENTION

complex bone and joint infections (BJI)

Centre de Réference des Infections osteoarticulaires complexes
Established by the French health ministry (DGOS) since 2009

Why?

e Several plans against nosocomial infections in France

* Incidence of complex BJI is higher than expected

* Itis associated with high morbidity, motor disability, cost and mortality
 Complete separation of the management (surgery, and then antibiotics)
 Wandering patients undergoing numerous suboptimal surgeries

* Need to concentrate complex patients to improve the knowledge and the care
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complex bone and joint infections (BJI)

Centre de Réféerence des Infections osteoarticulaires complexes
Established by the French health ministry (DGOS) since 2009

How?

* Establishment of a call, each 5 years, to label expert hospitals

* The number is balanced between territorial coverage and expertise

 CRIOAc and « associated centers »

* Funding of a dedicated secured national website to perform multidisciplinary meetings

* Provision of a secretary and a study nurse to organize the performance of
multidisciplinary meetings and to communicate
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complex bone and joint infections (BJI)

Centre de Réféerence des Infections osteoarticulaires complexes
Established by the French health ministry (DGOS) since 2009

In order to

* Facilitate the multidisciplinary management of BJI

e Start the discussions before surgery

* Perform multidisciplinary meetings to define if the BlJl is complex or not

* Concentrate the most difficult-to-treat patients and create expert teams

* Promote the research, innovations and their evaluations, and education in the

field of BJI
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15t call
2" call 2009

Interrégion lle le France

Interrégion Est

@ . Brest

Rennes
Angers

@
@ Nantes Tours

Poitiers 2 \ 7 paviEeRa /i ¢
Limoges ; ) Interregion Sud-Est

Bordeaux
Interrégion Sud-Ouest
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Interrégion Sud-Méditerranée

‘ Centres de référence
() centres correspondants Labellisation pour 5 ans
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15t call
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3rd call’
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Referral center for the management of

il

Health
Ministry

REFERRAL CRIOAc, n=9

115 k€/year

ASSOCIATED CRIOAc, n=21

I]OO ;

45 k€/year

TOTAL BUDGET
2 Million €/year

[\ ‘ St-Etienne ‘
Bordeaux :
ollior OO Nimés .
ADELOUPE Mont llier —

%UE
@ANE

Q CRIOAc coordonateurs

O
Toulouse

'Adapted from
FERRY T. et al. OTSR 2019

O Centres correspondants

CORSE

© Centres correspondants nouvellement labellisés en 2023

+ Hospital stay in surgery

paid +12% more*

i

Healthcare

*if the BJI is considered to be Insurance

complex by the multidisciplinary
team before surgery
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A secured national website

Design t

Secure t
Secure t

ne website
ne access (professional card)

ne hosting of the data (medical data)

Permit extractions (RGPD)

Maintain, protect and update the system
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A secured national website

Sud-Est - CR - Hospices civils de Lyon - RCP Chirurgie Septique

Mol F,72ans

Contexte de laRCP || Synthése clinique || LocalisationMicrobiologie Chirurgie

Episode QO Prermier épisode Rechute

Motif () Stratégie médico-chirurgicale

() Bilan pré-thérapeutique
(*) Réévaluation en cours de traiternent

() Deuxiémne terps de chirurgie aprés infection

() Man

Passage en recoursfdelxiéme avis ¢ (%) Oui

Précédentes fiches RCP

Irtitulé RCP
4 HCL

H HCL
H HCL

4 HCL

[4 4 Page
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surl | b
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Mo 72ans

Contexte de laRCP || Synthése clinique | Localisation/Microbiologie/Chirurgie \ Antibiothérapie | Finalisation et validation de la RCP |

Age: 72 Poids actuel : 89 kg Talle : 175 cn  IMC: [29.06
Dosage CRP: |25 mgjL

Score ASA : 3 - Patient avec anomalie systémique severe 2

Créatininemie : (120 | Wmolfl  Clarance de la créatinine : 52,5 mL/min/1,73m?
Comorbidités ou terrains interférents :

Insuffisance rénale  [[] Insuffisance hépatique [] Insuffisance cardiague
[J Polypathologie [ Immunodépression [] Diabete
Justification :

Facteurs de risque :

Traitement immunosupresseur [ Infection par le virus VIH ou par les virus des hépatites

[ cirrhose [J Néoplasie évolutive

[ chimiothérapie anti-cancéreuse [J maladies auto-immunes et thumatismes inflammatoires chroniques
(] Rhumatisme inflammatoire chronique Drépanocytose

Hérnophile [ Transplantation d'organe

[J obésité morbide (IMC > 30) [ Tabagisme actif

[ Diabéte avec complication(s) [ autre :

Si Autre, préciser :

Allergie connue aux antibiotiques : [

Résumeé clinique :
1’ Patiente vue 3 3 semaines de |'implantation de la prothese arthrodese.

| Antibiothérapie probabiliste par I&Z&XI.LLINE et LINEZOLIDE. Patiente
'sous TRIFLUCAN au moins jusqu'a I'automne 2014, Cultures positives 3

| Staphylocoque épidermidis multi résistant (2 prélévements positifs |
| uniguemnent en milieu liquide). Localerent bonne cicatrisation. |
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MINISTERE WLl ‘Document site’ créé le 09/12/2013 3 11:04 par Tristan FERRY ®\E %

DE LA SANTE o = _

E-I,. PE LA PREVENTION et : |Gonou v coté: O Gauche @ Droit :

Egalité Site ‘ X i istanc

Fraternisé Cadre nosologique Prothése [ ostéite :
Genou vec re

[] pseudarthrose [ arthrite

[] matériel d'ostéosynthese [ Autres

~ Microbiologie

Microbiologie : ® Documenté fiable O Non documenté O Non contributif

Germe(s)

Staphylococcus epidermidis iV Avec résistance +

10072

Commentaire !

< | 2
Prise en charq
@ Actualiser
Site
Genou ~ PEC Chirurgicale
Acte . Sélectionner -- v i
Remarques : -- Selectionner -- M|
 Ablation de matériel |
Abstention chirurgicale contre indication
¢ | Abstention chirurgicale non-indication 3|
o Abstention chirurgicale refus du patient [
jAmputation -
Arthrodese
Biopsie

Changement prothése 1 temps

Changement prothese 2 temps
] Changement prothése partiel
Espaceur

X Fermer Enregistrer




Sud-Est - CR - Hospices civils de Lyon - RCP Chirurgie Septique

Mo l72ans v
EX
géﬂfEE\RIETE Contexte de la RCP Synthése clinique Localisation/Microbiologie/Chirurgie Antibiothérapie Finalisation et validation de la RCP
ET DE LA PREVENTION Antibiothérapie
Liberté
p me? Abord veineux : O Périphérique O Cathéter central

O Chambre implantable & Picc Line
O Absence d'abord veineux

Prescription antibiothérapie pré-opératoire

® Non O oui

Prescription antibiothérapie post-opératoire

O Non @ Oui
Molécule Posologie Durée prévisible Voie d'administration

Daptomycine v 850mg 1j sur 2 3 mois ®iv Opo Osc |+

Tigécycline v 50mg/12h 3 mois ®iv Opo Osc + |-
Péfloxacine ~
Pénicilines G
' Pénicilines v
Pipéraciline
Pipéraciline tazobactam
' Pristinamycine
Quinolone autre
- Quinupristine +dalfopristine
Rifarnpicine
Sulfadiazine
Sulfametoxazole Trimethoprim
Teicoplanine
Ticarciline
Ticarciline ac clavulanique
Tigécycline

<




Ex

MINISTERE

DE LA SANTE

ET DE LA PREVENTION

Libereté
Fgalité
Fratermité

Sud-Est - CR - Hospices civils de Lyon - RCP Chirurgie Septique

MORL __ [rzans

Contexte de la RCP Synthése clinique Localisation/Microbiologie/Chirurgie Antibiothérapie Finalisation et validation de la RCP

I0A complexe : ONon ® Oui Critéres de complexité C rite ri a Of

Critéres : Echec de traitement antérieur Programme chirurgical .
reman crcbioge complexity
Etablissernent de prise en charge : Liste des établissements

* Host:
— Patients W|th severe comorbldltles that limit the

e Surgical criteria :
— BJI requiring bone resection and bone and/or soft-tissue
reconstruction

* Relapse
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Does it work?
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Bedside multidisciplinary meetings during 1-day hospital stay
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Bedside multidisciplinary meetings during 1-day hospital stay

Orthopaedic surgeon @RIO_AC
Plastic surgeon
Infectious diseases physician

Microbiologist Blood test
Pharmacist PK of antibiotics
Pharmacologist Puncture
Psychologist KRAY

MRI
Anesthesiologist CT-SCAN

Complex Bandage



Referral center for the management of
complex bone and joint infections (BJ!

3 R'OAC LE CENTRE ESPACE PATIENT ESPACE PRO RECHERCHE ENSEIGNEMENT
avjourd'hui (S I décembre 2023 ~ &limprimer Semaine Mois Planning (¥
lun. mar. mer. jeu. ven. sam. dim.

27 28 29 30 1 déc. 2 3
RCP Créne [RCPHEH | IMDT Armenia | RCP HDJ
VisioRCP GHN VisioRCP CHLS
VisioRCP Thérap

4 5 6 7 8 9 10

[RCP Rachis | RCPHEHN RCP HD)
VisioRCP GHN | RCP Massif Faciz
VisioRCP Thérap

1 12 13 14 15 16 17
RCP Créne RGP HEH | MDT Armenia
VisioRCP GHN VisioRCP CHLS
VisioRCP Thérap

18 19 20 21 22 23 24
[Rep Rachis | REPHERM
VisioRCP Thérap

25 26 27 28 29 30 31

RCP HDJ

Go gle Agenda



Referral center for the management of
complex bone and joint infections (BJI)

B Nbre de RCP B Nbre dossiers présentés M Nbre de cas complexes

1200

@  GRIOAC

800
600
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HeL
o G Gl D

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022




Original article

Volume 105, Issue 1, February 2019, Pages 185-190

The CRIOACc healthcare network in France: A nationwide Health

Ministry program to improve the management of bone and joint

infection

40000 Activity report at the
35000 national level
30000 of the dedicated /
25000 Secured website
20000
15000
10000

5000

0 xxxxxxxxxxxxxxxxxxxxxx
s’b&b

Cumulative
number of case
discussions

Cumulative
number of
patients

Cumulative
number of
multidisciplinar
consultation
meetings

Network pres

National Orthopaedic u
SIOT meeting in 2018

National Swiss ID n
SSI-SSHH meeting in 2020

i
AN

National Orthopaedic
British Orthopaedic association in 2021

National Orthopaedic E
AE-Kongress in 2023

FERRY T. et al. Orthopaedics & Traumatology: Surgery & Research (OTSR) 2018
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90%
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o Nombre total de séjours @ % séjours medicaux
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complex bone and joint infections (BJI)

AN\ |7

Shoulder PJI 392

w

H& KPJI 7807

318
695

FD osteomyelitis. 2 455

A

Native 3330
osteomyelitis

b

Lemaignen et al. J Infect 2021

19 574 documented infections

N
\ /

|

o
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Native Vi

4

306

FD VI

363

Staphylococcus aureus
Coagulase-negative st
Other Gram-positive C
Gram-negative bacilli
Anaerobes

Other micro-organisms

Polymicrobial infection

A

15 346 microorganisms from
00 6 140 polymicrobial infections
2500
Septic arthritis 1153|| 200
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National scientific committee

T. FERRY (Infectiologist Lyon), President

J. COURJON (Infectiologist, Nice)
G. LE MOAL (Infectiologist, Poitiers)

S. MARMOR (Orthopaedic surgeon, Paris)
J.-Y. JENNY (Orthopaedic surgeon, Strasbourg)
H. COMMON (Orthopaedic surgeon, Rennes)

V. DUBOIS (Microbiologist, Bordeaux)
A.-L. ROUX (Microbiologist, Paris)

h DIRECTION Promotion of the
o el GENERALE research and
DE L'OFFRE innovation
R DE SOINS

Multidisciplinary Specialists from

expertise each region
Improve the Update of the Evolution of
network secured web system the system
Requested for Database
the next call management
Promotion of
education Congress
every 2 years

Epidemiology
=REWAIE

Clinical trials

Post graduate

national diploma

Academic
research project

Feasability

=EWAIE




Personalized medicine for BJI

AntibioticS-loaded Bacteriophages

PMMA cements
ADJUVANT
Antibiotic-loaded bone AN

Bacteriophage-derived

\GENTS ysins

"""""""""""""""""" TS New antibiotics targeting
" the biofilm

substitutes

New antibiotics
usable for SAT

Subcutaneous
personalized SAT
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Ongoing Randomized Clinical trials in the CRIOAc network :

* PhagoDAIR |, Phages in patients with PJI

* CONVICTION Study (CERAMENT® G), Stage lll long-bone
osteomyelitis

* RIFAMAB Study, rifabutin versus rifampin in patients with
staphylococcal PJI

* RIFACUTE Study, addition of rifampin in C. acnes PJI
* SYNBIOSE-H Study, 1-stage with DAC® gel versus 2-stage in PJI



Personalized medicine for BJI

AntibioticS-loaded

Bacteriophages

PMMA cements
ADJUVANT INNOVATIVE Bacteriophage-derived
Antibiotic-loaded bone ANTI-INFECTIVE AGENTS lysins
substitutes New antibiotics targeting
the biofilm
New antibiotics
OPTIMAL {FRAEREIND usable for SAT
- OPTIMAL
SEPTIC h ANTIMICROBIAL Subcutaneous
- THERAPY personalized SAT

SURGERY

SAT, Suppressive Antimicrobial Therapy



Bacteria have also their pandemia!

TV

——— e —
e

World fleé]th
Organization

Non-Traditional
Antibacterial
therapy

ESCMID STUDY GROUP 3 : :" = " C/iniC
ESGNTA oo -

European Society of Clinical Microbiology and Infectious Diseases M e ra bis hVi I i et a I . PIOS ONE 2009



Bacteria have also their pandemia!

Vg[gﬁ‘\\, BACTERIA REPLICATIV
R ) EMBEDDED IN BIOFILM PLANKTONIC BACTERIA
World Health

Organization

Non-Traditional
Antibacterial
therapy

ESCMID STUDY GROUP
(@) E N TA FOR NON-TRADITIONAL
OOO ANTIBACTERIAL THERAPY

European Society of Clinical Microbiology and Infectious Diseases T Ferry. Springer 2023 I n p ress



Clinical case (not published; 21t treated patients) (s RIOAc

LYON

72-year-old man

Relapsing P. aeruginosa prosthetic right hip PJI with
femoral osteomyelitis and large abscess

Severe chronic inflammation

Disarticulation was proposed

@pwr PHAGE#LYON

Clinic



IV Ceftazidime + CRP
300 ciprofloxacine

250

D COUCHE

200

1
Daily IV phage
3 |RIOAC 150 injections

100 Joint ,
@ 57'940 Joint
puncture
50 PMNs/mm? Y 39070
() WNS/ mm?
0 T T T T K ji-—-' ) T T T
N N N N N N N N N
Qv Qv ¢ & & Qv Qv
Ho N SRS AP LN AR A AP\ AP\ AP I\ A\
F I T I FS TS ¢ PHAGE:,LYON
4 M ™ & > & )¢ > & N\ N\ in

Clinic



o Arthroscopic DAIR with phages to salvage
Clinical case (3rd treated patient) P aeruginosa prosthetic knee infection

u

a frontiers Phage 1450

in Medicine a5 IR &
- oot g LOW MOI

15 wmgee= Intermediate MOI
«t High MOI

e No phage

88-year-old man

Do (600nm)
e =
"

Relapsing P. aeruginosa prosthetic left
knee infection

i | 1 I
>
0o 1 2 3 4 5 6 7 8 9 1011 12
Temps (h)

End-stage cardiac failure

Phagogram (Killing assay)

Contraindicated to open DAIR [ T
o Lovtroscoic oAl
2 I

Q7

v ¢
e
7 % »,.,"‘."'
o P 4

Favorable outcome at 1 year

) :“:

o LRE

Left PKI with purulent
joint effusion

PHAGL:,LYON

Clinic




#PhagoDAIR
procedure

| 5 R
¥

N

B

PHAGL:»LYON

Clinic




#PhagoDAIR '
procedure

aureus in a syringe

FONDATION
entre HcL
r al
de Recherche HOSPICES CIVILS
en Infectiologie vy o

PHAGL:»LYON

Clinic




PhagoDAIR |

A Pilot, Multicenter, Randomized, Non-Comparative, Double-Blind Study of
Phage Therapy in Patients with Hip or Knee PJI due to S. aureus
Treated with DAIR and Antibiotic Therapy

Inclusion Criteria

1. S. aureus monomicrobial knee or hip PJI with clinical signs of II' ®°e °
infection with indication of DAIR and Suppressive Antibiotics » °

Therapy (SAT). ° ®

2. Phagogram displaying the susceptibility of the strain to at least one
of the anti-Staphylococcus aureus bacteriophages

Primary Objective

To estimate the rate of clinical control of infection at Week 12+2
which will allow to calculate the sample size for future comparative

studies. P H A X ” A M

Ex- () PHERECYDES

PHARMA



Study design

PhagoDAIR |

A Pilot, Multicenter, Randomized, Non-Comparative, Double-Blind Study of
Phage Therapy in Patients with Hip or Knee PJI due to S. aureus
Treated with DAIR and Antibiotic Therapy

Surgery

DAIR

Control
30 ml NaCl 0.9%)

DAIR+Admin
(Do)
Consent
Pre- J Pre-inclusion J
screening (D-28 to D-2)
wlr 4
Strain collection
(if needed)
Phagogram
Randomization
(D-1)

%
%
%

Antibiotics

Primary

antimicrobial SAT

therapy

> - >

@6 30 patients
(o]

Bacteriophages
(NaCl 0.9%+PP1483 and/or PP1815
=30 ml

Follow-Up=12W of curative antibiotic
therapy + SAT

(D14 to M18) /
4 EOS

30 patients

PhagoDAIR

: (M24)
D14 D28 w12 . M6 M12 Mis8
.1.
%
Relipse Salvage procedure

,,,,,,,,,,,,,,,,,,,,,,,,,,,

* Active phages admin at
Do-RT, D7-RT, and D14-RT

* Follow-Up (D28-RT to M18)
« EOSatM24

’V . * Pre-treatment (D-15 to D-1)

Salvage procedure
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» Bone and joint infections: Lyon becomes the national expert center
for phage therapy

Thereference center for complex bone and joint infections, based at the Hospices Civils de Lyon, will centralize all requests

concerning this last resort treatment, using viruses against resistant bacteria.

Le Progrés - 23 Feb. 2023 at 17:51 | updated 23 Feb. 2023 at 18:08 - Reading time: 2 min

National online
multidisciplinar meetings
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Dedicated to innovative
anti-infective therapies




You are thinking about one of your patient who could be a

candidate for phage therapy?

Online international

multidisciplinary meetings each

Monday on phage therapy in
patients with complex PJI

Chronic hip or knee PJI
S. aureus or P. aeruginosa
Conservative approach

Qualifiable for
* Compassionate use?
e Clinical trial?

DT ool 0
SEoTEEe O mme v

HCR.REFERENCE-IOA@chu-lyon.fr



Conclusion

Lyon 1

Creation of regional reference centers in France (funded by health
ministry) transformed the patient approach

Personalized clinical care is the base of the pyramid for the
management of complex BJI with bedside multidisciplinar meeting

Infectious Disease physicians have potential great roles:

e Can help to keep the function!

* Have to develop and propose adjuvant personalized innovative
anti-infective agents for selected relevant indications

Phages have a real potential in prosthetic-joint infection

Need for industrial and academic developement of therapeutic
phages (discovery, banking, susceptibility testing) in connection with
health care authorities

Need to perform clinical trials to evaluate the ability of these
innovations to improve the outcome

E’Il

Libersé « Egalisé « Fraterniré
REPUBLIQUE FRANCAISE

MINISTERFE
DES AFFAIRES SOCIALES
ET DE LASANTE




"BJI

Lyon BJI Study group

study;‘j group

Coordinator: Tristan Ferry

Infectious Diseases Specialists — Tristan Ferry, Florent Valour, Thomas Perpoint, Florence Ader, Sandrine Roux, Agathe Becker, Claire
Triffault-Fillit, Anne Conrad, Cécile Pouderoux, Pierre Chauvelot, Paul Chabert, Johanna Lippman, Evelyne Braun
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