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Referral center for the management of 
complex bone and joint infec5ons (BJI)
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The pyramid of bacterial infectious diseases
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Na#onal online
mul#disciplinar mee#ngs

Dedicated to innova#ve
an#-infec#ve therapies



Clinical developement
Mul0disciplinar mee0ngs

Iden0fying relevant indica0ons
Managing the pa0ent

Compassionate use
Cohort studies

Pharmacokine0c in humans
Clinical trials

Infec0ous diseases department
Photo: Tristan Ferry
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Involved bacteria
32 % Staphylococcus aureus
16 % Pseudomonas aeruginosa
6 % Staphylococcus epidermidis

Type of infction
37% Prosthetic-joint infection
27% Other bone and joint infection
8%   Lung infection
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59 pa&ents in Lyon since 2017

• 55 with phages from

• 4 with phages from

• 46 BJI (including 38 PJI)
• 10 endocardi&s/vascular graA
• 3 lung infec&ons (VAP + bacteremia, 

pneumonia in lung graB bronchectasia, 
cysDc fibrosis exacerbaDon)

+ 14 pa&ents managed outside Lyon 
including 1 in           and 1 in

250 km

FERRY T. et al. 2022
Updated

Under the supervision of

∼75% of the whole paDents treated in France

Under the supervision of

Implementa>on of a Phage Therapy Center in a CRIOAc

Clinic

BurnBJI Endocarditis Pneumonia

FERRY T. et al. 2022
Updated

250 km

Abscess



A large panel of severe bacterial infec2ons

Muskuloskeletal infec.ons
Wound infec*on
Osteomyeli*s, fracture-related infec*on
Implant-associated bone and joint infec*on
Prosthe.c joint infec.on

Cardiovascular infec.ons
Endocardi*s
Cardiac electronic device infec*on
Prosthe*c-valve endocardi*s
Vascular graA infec*onLung infections

Ventilator-associated pneumonia
Exacerbation in cystic fibrosis
Exacerbations in bronchiectasis

Urinary tract infections
Pyelonephritis
Ureteral stent-associated infection 

Diges.ve-tract infec.on
Typhoid fever, shigellosis
Cholera

Central nervous system infec.ons
Implant-associated meningi*s



A review of phage therapy for bone and joint infec5ons
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Springer 2023 In press

Book chapter in press



Phages have an*-biofilm ac*vity

Non-Traditional 
Antibacterial
therapy
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What are “conventional” ways of administration
to treat bone and joint infections



Intra articular injection(s) of active bacteriophages as adjuvant therapy in patients with PJI 

qualified for open or arthroscopic DAIR followed by suppressive antimicrobial therapy (SAT): 

the PHAGEinLYON experience at the CRIOAc Lyon referral center

Tristan Ferry, Thomas Briot, Camille Kolenda, Clément Javaux, Gilles Leboucher,
Fabien Craighero, Sébastien Lustig, Frederic Laurent, Cecile Batailler
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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

infec1on with indica1on of DAIR and Suppressive AnHbioHcs
Therapy (SAT).

2. Phagogram displaying the suscep1bility of the strain to at least one
of the an1-Staphylococcus aureus bacteriophages

Primary Objec:ve
To es1mate the rate of clinical control of infecHon at Week 12±2
which will allow to calculate the sample size for future compara1ve
studies.

Ex-



T. Ferry. Springer 2023 In press

Which bone and joint 
infections are relevant 

for phage therapy?



Unpublished clinical cases

Clinical case #1:
Relapsing implant-associated infec:on with abscesses

Clinical case #2:
Relapsing long-bone pandiaphysi:s



Clinical case #1



Clinical case #1

62-year-old woman
Leiomyosarcoma
Radiotherapy
Fracture
Osteosynthesis, so; <ssue flap
2-stage exchange of a nail
Recurrent S. aureus infec*on
Proximal and distal abscesses

Greater
trochiter 
lysis

Signs of 
loosening

X-Ray
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« Bourgeon Charnu »



X-Ray CT-scan

Clinical case #1

62-year-old woman
Leiomyosarcoma
Radiotherapy
Fracture
Osteosynthesis, so> ?ssue flap
2-stage exchange of a nail
Recurrent S. aureus infec*on
Proximal and distal abscesses
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Clinical case #1

What is the standard of care?
1- Surgery with nail explanta2on, debridement, ATBx
2- Surgery with 1-stage nail exchange, debridement, ATBx
3- No surgery, ATBx including suppressive ATBx
4- No surgery, Phage therapy in combina2on with ATBx

Ques2ons from the 
MODERATORS

Clinic
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1- Surgery with nail explanta:on, debridement, ATBx
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Clinical case #1

What is the standard of care?
1- Surgery with nail explanta:on, debridement, ATBx
2- Surgery with 1-stage nail exchange, debridement, ATBx
3- No surgery, ATBx including suppressive ATBx
4- No surgery, Phage therapy in combina:on with ATBx
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What would you do if you imagine phage therapy?
1- Single ac%ve phage IV during several weeks
2- Cocktail of ac%ve phages IV during several weeks
3- IV way of administra%on during ≥ 1 week
4- locally during surgery (1 shot) 
4- locally under sonography (≥ 1 shot)
5- Combina%on with primary ATBx
6- Followed by suppressive anAmicrobial therapy if the outcome if favorable

Clinical case #1

Clinic

Questions from the 
MODERATORS

Multiple
Choice

Question



What would you do if you imagine phage therapy?
1- Single ac%ve phage IV during several weeks

2- Cocktail of ac%ve phages IV during several weeks

3- IV way of administra%on during ≥ 1 week

4- locally during surgery (1 shot) 

4- locally under sonography (≥ 1 shot)

5- Combina%on with primary ATBx
6- Followed by suppressive anAmicrobial therapy if the outcome if favorable

Clinical case #1
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Ques%ons from the 

MODERATORS

No good answer
Area of uncertain%es

Experienced-based approach

Mul%ple
Choice
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What would you do if you imagine phage therapy?
1- Single active phage IV during several weeks
2- Cocktail of active phages IV during several weeks
3- IV way of administration during ≥ 1 week
4- locally during surgery (1 shot) 
4- locally under sonography (≥ 1 shot)
5- Combination with primary ATBx
6- Followed by suppressive antimicrobial therapy if the outcome if favorable

Clinical case #1

Clinic
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What would you do if you imagine phage therapy?
1- Single ac%ve phage IV during several weeks
2- Cocktail of ac%ve phages IV during several weeks
3- IV way of administra%on during ≥ 1 week
4- locally during surgery (1 shot) 
4- locally under sonography (≥ 1 shot)

5- CombinaDon with primary ATBx

6- Followed by suppressive anDmicrobial therapy if the outcome if favorable

Clinical case #1
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Highly purified phage cocktail 109 phages/mL
PP1493, PP1815, PP1957

No surgery
Personalized phage cocktail
One shot phage injec?on in each
abscess (proximal and distal)

Clinical case #1

Clinic



No surgery
Personalized phage cocktail
One shot phage injec5on
Primary ATBX (3 months) then suppressive 
an5microbial therapy (cephalexin)
Favorable outcome at 24 months

Clinical case #1



Clinical case

“I acknowledge so much Pr. Ferry 
and the                            team, thanks 
to them, I save precious time!” 

Clinic

No surgery
Personalized phage cocktail
One shot phage injec5on
Primary ATBX (3 months) then suppressive 
an5microbial therapy (cephalexin)
Favorable outcome at 24 months



Clinical case #2



44-year-old ac,ve woman
Past history of transfemoral amputa,on due to 
,bial sarcoma
Complica,on with S. aureus post-opera,ve distal 
femur infec,on, treated with surgical debridement
and an,bio,cs
Relapse with proximal and distal fistula
associated with small discharge for many years, 
with limited func9onnal impact

Clinical case #2

Clinic



44-year-old active woman
Past history of transfemoral amputation due to 
tibial sarcoma
Complication with S. aureus post-operative distal 
femur infection, treated with surgical debridement
and antibiotics
Relapse with proximal and distal fistula
associated with small discharge for many years, 
with limited functionnal impact
Fear of the patient to loss any function

Clinical case #2

Clinic



Clinical case #2

What is your diagnosis?
1- Chronic distal focal femoral osteomyeli4s
2- Chronic proximal focal osteomyeli4s
3- Chronic pandiaphysi4s

Clinic

Ques4ons from the 
MODERATORS



Clinical case #2

What is your diagnosis?
1- Chronic distal focal femoral osteomyelitis
2- Chronic proximal focal osteomyelitis
3- Chronic pandiaphysitis

Clinic

Answer



Clinical case #2

What are the treatment op,ons?
1- No surgery and no ATBx
2- Puncture and ATBx, including suppressive ATBx
3- Surgery with intramedullar debridement, shortening of the femur and ATBx, without 
suppressive ATBx
4- Surgery with intramedullar debridement, shortening of the femur and ATBx, followed by 
suppressive ATBx
5- Puncture, phage therapy and ATBx including suppressive ATBx
6- Puncture, surgery with intramedullar debridement, phage therapy and ATBx including 
suppressive ATBx

Clinic

QuesGons from the 
MODERATORS



What are the treatment op,ons?
1- No surgery and no ATBx
2- Puncture and ATBx, including suppressive ATBx
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suppressive ATBx
4- Surgery with intramedullar debridement, shortening of the femur and ATBx, followed by 
suppressive ATBx
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Clinical case #2
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Experienced-based approach

QuesFons from the 
MODERATORS



What would you do if you imagine phage therapy?
1- Single ac,ve phage
2- Cocktail of ac,ve phages
3- IV administra,ons during ≥ 1 week
4- Phage(s) injected locally under CT-scan or sonography (≥1 shot)
4- Phage(s) injected locally during surgery (1-shot) especially just aGer the intramedullar
debridement
5- Phage(s) injected locally aGer surgery (≥1 shot) using an intramedullar catheter put in place 
aGer intramedullar debridement

Clinical case #2
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What would you do if you imagine phage therapy?
1- Single active phage
2- Cocktail of active phages
3- IV administrations during ≥ 1 week
4- Phage(s) injected locally under CT-scan or sonography (≥1 shot)
4- Phage(s) injected locally during surgery (1-shot) especially just after the intramedullar
debridement
5- Phage(s) injected locally after surgery (≥1 shot) using an intramedullar catheter put in place 
after intramedullar debridement

Clinical case #2

Clinic

QuesIons from the 
MODERATORS

No good answer
Area of uncertainIes

Experienced-based approach

MulIple
Choice

QuesIon



Clinical case #2

What are the treatment options?
1- No surgery and no ATBx
2- Puncture and ATBx, including suppressive ATBx
3- Surgery with intramedullar debridement, shortening of the femur and ATBx, without 
suppressive ATBx
4- Surgery with intramedullar debridement, shortening of the femur and ATBx, followed by 
suppressive ATBx
5- Puncture, phage therapy and ATBx including suppressive ATBx
6- Puncture, surgery with intramedullar debridement, phage therapy and ATBx including 
suppressive ATBx
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What would you do if you imagine phage therapy?
1- Single ac,ve phage
2- Cocktail of ac:ve phages
3- IV administra:ons during ≥ 1 week
4- Phage(s) injected locally under CT-scan or sonography (≥1 shot)
4- Phage(s) injected locally during surgery (1-shot) especially just a?er the intramedullar
debridement
5- Phage(s) injected locally a?er surgery (≥1 shot) using an intramedullar catheter put in place 
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Clinical case #2
Experience in Belgium

T. Ferry. Springer 2023 In press

Onsea et al. Viruses 2019



• Puncture under sonography of between the fistula and the bone to 
obtain the strain responsible for infec4on (no liquid)
• Suscep4ble S. aureus in culture from a swab a:er local desinfec4on
• Mul4disciplinar discussion
• Strain sent by our microbiologists (C. Kolenda, T. Roussel-Gaillard)
• Highly purified phage cocktail 109 phages/mL
• PP1493, PP1815, PP1957

Clinical case #2

Clinic



Orthopaedic department
CRIOAc Lyon, Croix-Rousse Hospital

Pr. S. Lus)g

Dr. Axel Schmidt

Me!

Introduce phage therapy
into the opera1ng room

Clinic

Phages!



Orthopaedic department
CRIOAc Lyon, Croix-Rousse Hospital

Pr. S. Lustig

Dr. Axel Schmidt

Intravenous phage therapy
1 injec8on per day during 7 days

Clinic

Infec8ous diseases ward

Me!

Phages!



Outome
• 3 months of primary ATBx
• Switch to suppressive antimicrobial

therapy (clindamycin)
• Fistula closed
• Favorable outcome at 1 year
• Function keeped!

French poem
« The happiness merchant »

Finger crossed!
Clinic



Coordinator: Tristan Ferry
Infec2ous Diseases Specialists – Tristan Ferry, Florent Valour, Thomas Perpoint, Florence Ader, Sandrine Roux, Agathe Becker, Claire
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Clinical Officer

See you next )me!

Acknowledgments to ANSM, Phaxiam, and QAMH!







Elected Execu)ve Commi/ee:
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