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Chronic bone and joint infection

* One of the most difficult-to-treat ID Q
 Bacterial mechanisms of persistence @Qx
« Sequestrum in chronic osteomyelitis

 Implant surface (osteosynthesis, prosthesis)
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Chronic bone and joint infection

* One of the most difficult-to-treat ID Q
 Bacterial mechanisms of persistence @Qx
 Sequestrum in chronic osteomyelitis

 Implant surface (osteosynthesis, prosthesis)

Infectious challenge Functional challenge
Eradication of the pathogen Limit bone loss
Infect. Dis. Orthopaedic
Physician Surgeon

Cure the infection Maintain the function
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Personalized medicine for BJI
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Personalized medicine for BJI

AntibioticS-loaded Bacteriophages
PMMA cements
ADJUVANT INNOVATIVE Bacteriophage-derived lysins
Antibiotic-loaded bone ANTI-INFECTIVE
substitutes New antibiotics targeting
AGENTS the biofilm
OPTIMAL TARGETED AND New antibiotics
OPTIMAL usable for SAT
SEPTIC
SURGERY ANTIMICROBIAL Subcutaneous

THERAPY personalized SAT
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Personalized medicine for BJI

AntibioticS-loaded Bacteriophages
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Concept of local antibiotherapy

BJI = local infection

Legitimate to want to act locally Vé};ﬁ,'f,;%% |'1997

- Gentamicin beads

- Non-optimal surgery

- Low local release

- Without systemic antibiotics

<

Failure

<

Acquisition
of resistance and/or
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Innovation = local therapy

. Antibiotics administered systemically

Antibiotics administered locally with
particular carriers (ex. bone substitute)
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PMMA cements with combination of antibiotics




PMMA cements with combination of antibiotics




PMMA cements with combination of antibiotics

2021




Antibiotic-loaded bone substitutes
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CERAMENT G™
Hydroxyapatite
Calcium sulfate
Gentamicin

Gentamicin concentration
mg/L~
)

1357 9111315171921232527
Time (days)

Paste
Filling of dead spaces
High local concentration of

gentamicin
Bone regeneration
Resorbable




CONVICTION clinical trial (PRME 2019)

T. Ferry (national grant 2019)
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Evaluation of the “efficiency” of the bone
substitute Cerament-G® locally
delivering gentamicin in the treatment of
chronic osteomyelitis of long bones:
randomized multicentre study in the
CRIOAC network

200 patients
2 years
15 CRIOAC centers
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Personalized medicine for BJI

AntibioticS-loaded Bacteriophages
PMMA cements
ADJUVANT INNOVATIVE Bacteriophage-derived lysins
Antibiotic-loaded bone ANTI-INFECTIVE
substitutes New antibiotics targeting
AGENTS the biofilm
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SEPTIC
SURGERY ANTIMICROBIAL Subcutaneous

THERAPY personalized SAT
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Personalized medicine for BJI

AntibioticS-loaded

Bacteriophages

PMMA cements
ADJUVANT INNOVATIVE Bacteriophage-derived lysins
Antibiotic-loaded bone ANTI-INFECTIVE
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Personalized medicine for BJI

AntibioticS-loaded Bacteriophages
PHMASETENS ADJUVANT INNOVATIVE g eonnage deridisine
Antibiotic-loaded bone ANTI-INFECTIVE
substitutes New-antibictics-targeting
AGENTS oo
OPTIMAL TARGETED AND New antibiotics
SEPTIC OPTIMAL usable for SAT

ANTIMICROBIAL Subcutaneous
THERAPY personalized SAT

SURGERY



Personalized medicine for BJI

AntibioticS-loaded Bacteriophages
PHMASETENS ADJUVANT INNOVATIVE g eonnage deridisine
Antibiotic-loaded bone ANTI-INFECTIVE
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What Is a bacteriophage?

«  Suffix —phage, phagos @ayeiv (phagein), "to eat”,
“to devour"

* Viruses that infect ONLY bacteria
« Classification (myoviridae, podoviridae, etc...)
+ A phage is specific to A TYPE of bacteria

« Largely abundant in the biosphere:
103! bacteriophages on the planet, more than every
other organism

« Especially in marine environment, sea, lake,
backwater, soil, animal and human stools, etc.
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10 to 100 fold smaller than a bacteria

Translucent tap water

preparation
108 of THREE
bacteriophages/mL

X million of # (targeting S. aureus)

BacteriophageS !!!
(targeting environmental bacteria)
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8 %
O Cell recognition Ferry T Et al
O E | owaimectn 2020;24(1):49-56

|
Environmental viruses
Target specific bacteria

The phage life
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Only lytic phages have to be used

S. aureus being lysed
by the Sa2 phage

Bacterial DNA
appeared in green

Courtesy Pascal Maguin
Luciano Marraffini Lab
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Phages have antibiofilm activity

vancomycin
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*k%
Toxic dose
of vanco
has an
anti-biofilm
activity

C. Kolenaa et al. Antimicrob Agents Chemother 2019



Phages have antibiofilm activity

vancomycin
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Implementation of a Phage Therapy Center in a CRIOAC

Managed in CRIOAc Lyon 2318

For whom a phagogram was 7 10 17 23 57
performed (1.2%) (1.7%) (2.6%) (4.4%) (2.4%)
For whom phage therapy was 4 2 8 7 21
done (0.7%) (0.3%) (1.2%) (1.3%) (0.9%)
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Lyon Phage team

Phagogram
Selection of active bacteriophages

~Z

Active GMP

S. aureus Bactériophages

Phage A Phage B Phage C

{/L
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French Health Authority
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case report

Ferry T. 2018 Open Forum Infectious Diseases

22¢es JNI, Montpellier du 30/08 au 1¢/09/2021



case series

#PhagoDAIR
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Fistula and
purulent discharge

Septic

arthritis
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“PhagoDAIR”

One shot peroperative phage
application after “DAIR”




22¢es JNI, Montpellier du 30/08 au 1¢/09/2021

“The bacteriophages saved my life, he
insists. | never thought one day to walk
again. And to say that doctors were talking
about cutting my leg off!” R.N.
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Arthroscopic “Debridement Antibiotics and Implant Retention” with

phages to salvage Pseuadomonas aeruginosa prosthetic knee infection

2021

Favorable outcome at 1 year

Conclusions: The PhagoDAIR procedure by arthroscopy has the potential to be
used as salvage therapy for patients with P aeruginosa relapsing PJl, in
combination with suppressive antimicrobial therapy. A Phase Il clinical study
deserves to be performed to confirm this hypothesis.
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Where to find phages for clinical use?

* Pherecydes Pharma
* Phage directory '_) Phage Directory
« Phage community

Under the supervision of

French Health Authority
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Where to find phages for clinical use?

* Pherecydes Pharma
* Phage directory '_) Phage Directory
« Phage community

Under the supervision of

French Health Authority

The strain was also spontaneously
resistant to bacteriophages !!!
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Potential European academic collaborations

Joana Azeredo

x. CENTRE O
‘ BIOLOGI
ENGINEERING
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Jean-Paul Pirnay

Pilar Garcia
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Ran Nirpaz




Potential European academic collaborations

Under the supervision of

French Health Authority

Lyon Phage team
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Potential European academic collaborations

Lyon Phage te Jean-Paul Pirnay

Gregory Resch
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Potential European academic collaborations
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Under the supervision of

French Health Authority

Conclusions: Personalized phage therapy is a potential adjunct treatment for patients with complex
BJI due to pandrug-resistant bacteria. In addition to industrial phages under development,
academic collaborative research is crucial to develop personalized phage therapy.
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Where to find phages for clinical use?

* Pherecydes Pharma
* Phage directory '_) Phage Directory

’ Phage Community Under the supervision of P H AG-

French Health Authority f , Ag
|

Purified academic phages
Usable in the next 5 years
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Where to find phages for clinical use?

* Pherecydes Pharma
* Phage directory '_) Phage Directory
« Phage community
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conclusion

o Creation of regional reference centers in France (funded by health ministry)

transformed the patient approach

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

e Infectious Disease physicians have potential great roles:

e Can help to keep the function!
e Have to develop and propose adjuvant personalized innovative anti-
infective agents for selected relevant indications

e Phages have a real potential in prosthetic-joint infection

o Need for industrial and academic developement of therapeutic phages
(discovery, banking, susceptibility testing) in connection with health care
authorities 2.0

o Need to perform clinical trials to evaluate the ability of these innovations to
improve the outcome
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Lyon BJ/ Stuay 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

Surgeons — Sébastien Lustig, Elvire Servien, Cécile Batailler, Stanislas Gunst, Axel Schmidt, Eliott
Sappey-Marinier, Quentin Ode, Michel-Henry Fessy, Anthony Viste, Jean-Luc Besse, Philippe
Chaudier, Lucie Louboutin, Adrien Van Haecke, Marcelle Mercier, Vincent Belgaid, Aram Gazarian,
Arnaud Walch, Antoine Bertani, Frédéric Rongieras, Sébastien Martres, Franck Trouillet, Cédric
Barrey, Ali Mojallal, Sophie Brosset, Camille Hanriat, Héléne Person, Philippe Céruse, Carine
Fuchsmann, Arnaud Gleizal;

Anesthesiologists — Frédéric Aubrun, Mikhail Dziadzko, Caroline Macabéo, Dana Patrascu;
Microbiologists — Frederic Laurent, Laetitia Beraud, Tiphaine Roussel-Gaillard, Céline Dupieux,
Camille Kolenda, Jérébme Josse;

Imaging — Fabien Craighero, Loic Boussel, Jean-Baptiste Pialat, Isabelle Morelec;

PK/PD specialists — Michel Tod, Marie-Claude Gagnieu, Sylvain Goutelle;

Clinical research assistant and database manager— Eugénie Mabrut
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Croix-Rousse Hospital




htto.//www.crioac-lyon.Ir

- Published cases

- Open acces studies in pdf
- All thesis in pdf

- All recommendations

- Newsletter
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Véme congres national des CRIOAc

J. Parvizi

Guest international speakers
P O.Comu B 1

http://crioac2021.univ-lyon1.fr e
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Bacteriophage Lysins



CF-301



J Infect Dis 2014



Arthroscopic debridement, antibiotic and implant retention (DAIR) with
local administration of Exebacase (Lysin CF-301) (LysinDAIR) followed
by suppressive tedizolid as salvage therapy in elderly patients for

relapsing multidrug-resistant Staphylococcus epidermidis prosthetic
knee infection

Conclusions: Exebacase has the potential to be used as salvage therapy during
arthroscopic DAIR in patients with relapsing MDR S. epidermidis PKI, to improve the
efficacy of suppressive antibiotics, and to avoid considerable loss of function.
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OBJECTIF PRINCIPAL

Evaluer I'efficience du Cerament-G dans le traitement de I'ostéomyélite chronique des
0s longs en comparant la stratégie innovante (avec le Cerament G) a la stratégie de
reference (sans Cerament G)

= Critere de jugement principal :
Ratio Différentiel Codlt-Utilité (RDCU) estimé a 24 mois entre les deux strategies de
traitement de I'ostéomyélite chronique des os longs
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