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

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

Why?
• Several plans against nosocomial infections in France
• Incidence of complex BJI is higher than expected
• It is 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



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

Centre de Référence 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



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

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

In order to
• Facilitate the multidisciplinary management of BJI
• Start the discussions before surgery
• Perform multidisciplinary meetings to define if the BJI 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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REFERRAL CRIOAc, n=9
115 k€/year

ASSOCIATED CRIOAc, n=21
45 k€/year

TOTAL BUDGET 
2 Million €/year

+ Hospital stay in surgery
paid +12% more*

*if the BJI is considered to be
complex by the multidisciplinary
team before surgery

!
Healthcare 
Insurance

"‍
Health
Ministry

"‍



https://si-ioa.sante.gouv.fr
A secured national website

!
• Design the website
• Secure the access (professional card)
• Secure the hosting of the data (medical data)
• Permit extractions (RGPD)
• Maintain, protect and update the system

"

https://si-ioa.sante.gouv.fr/


https://si-ioa.sante.gouv.fr

ANNEXE III 

 

Copies d’écran du SI financé par la DGOS (https://si-ioa.sante.gouv.fr) 

Onglet « Contexte de la RCP  » A secured national website

!

https://si-ioa.sante.gouv.fr/
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• Host :
– Patients with severe comorbidities that limit the 

therapeutic programPatients with severe allergy

• Microbiological criteria :
– Difficult-to-treat micro-organism with or without multidrug 

resistance
• Surgical criteria :
– BJI requiring bone resection and bone and/or soft-tissue 

reconstruction
• Relapse

Criteria of
complexity

IF THE BJI IS COMPLEX

SURGICAL HOSPITAL STAY € +12%

!
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Does it work?
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Bedside multidisciplinary meetings during 1-day hospital stay
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Orthopaedic surgeon
Plastic surgeon
Infectious diseases physician
Microbiologist
Pharmacist
Pharmacologist
Psychologist

Blood test
PK of antibiotics

Puncture
X-RAY

MRI
CT-SCAN

Complex Bandage
Anesthesiologist

Bedside multidisciplinary meetings during 1-day hospital stay
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FERRY T. et al. Orthopaedics & Traumatology: Surgery & Research (OTSR) 2018

Activity report at the 
national level

of the dedicated
Secured website

National Orthopaedic!‍
SIOT meeting in 2018

National Swiss ID #‍
SSI-SSHH meeting in 2020

National Orthopaedic$‍
British Orthopaedic association in 2021

National Orthopaedic%‍
AE-Kongress in 2023

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

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)

Promotion of the 
research and 

innovation

Post graduate
national diploma

Multidisciplinary
expertise

Specialists from
each region

Promotion of 
education

National scientific committee

Improve the 
network

Database
management

Evolution of 
the system

Update of the 
secured web system

Requested for 
the next call

Feasability
analysis

Epidemiology
analysis

Academic
research project

Clinical trials

Congress
every 2 years
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Ongoing Randomized Clinical trials in the CRIOAc network :

• PhagoDAIR I, Phages in patients with PJI
• CONVICTION Study (CERAMENT® G), Stage III 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

Referral center for the management of 
complex bone and joint infections (BJI)
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SAT, Suppressive Antimicrobial Therapy



Bacteria have also their pandemia!

Merabishvili et al. PloS ONE 2009
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T. Ferry. Springer 2023 In press



72-year-old man
Relapsing P. aeruginosa prosthetic right hip PJI with
femoral osteomyelitis and large abscess
Severe chronic inflammation
Disarticulation was proposed

Clinical case (not published; 21th treated patients)

Clinic
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Clinical case (3rd treated patient)

88-year-old man
Relapsing P. aeruginosa prosthetic left
knee infection  
End-stage cardiac failure
Contraindicated to open DAIR

Favorable outcome at 1 year

2021

Arthroscopic DAIR with phages to salvage 
P. aeruginosa prosthetic knee infection

Clinic
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#PhagoDAIR
procedure

>1 billion of active viruses infecting S. aureus in a syringe



PhagoDAIR I
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

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.

Ex-



SATPrimary
antimicrobial
therapy

PhagoDAIR I
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

Study design

PhagoDAIR

Salvage procedure

Salvage procedure

Surgery
DAIR

Antibiotics

Placebo



National online
multidisciplinar meetings

Dedicated to innovative
anti-infective therapies



You are thinking about one of your patient who could be a 
candidate for phage therapy?

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

Qualifiable for
• Compassionate use?
• Clinical trial?

Online international 
multidisciplinary meetings each
Monday on phage therapy in 
patients with complex PJI

HCR.REFERENCE-IOA@chu-lyon.fr
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Conclusion
• 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:
• 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
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Croix-Rousse Hospital



Join us in Barcelona in 2024!
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