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PYO Bacteriophage Bacteriophage (Myoviridae) targeting S. aureus
FERSIS Bacteriophage

STAPHYLOCOCCAL Bacteriophage

SES Bacteriophage

INTESTI Bacteriophage

ENKO Bacteriophage

Merabishvili et al. PloS ONE 2009
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L'Institut d'Immunologie et de Theérapie

experimentale Ludwig Hirszfeld de
Wroclaw

The Institute of Immunology and Experimental Therapy PAS in
Wroclaw (IIET PAS) has been conducting research on the
biological properties and the application of bacteriophages for
several decades. It has at its disposal methods for isolating
bacteriophages and for preparing phage formulations which have

been provided for different hospitals in Poland for phage therapy
coordinated by the institute since the 1970s.






THEfirstNEWS

Wroclaw clinic uses ‘super viruses’ to battle

rebellious bacteria
JOANNA JASINSKA MARCH 22, 2020 H

Professor Andrzej Gorski



Bactériophages Russes

Production « GMP »
1 000 000 000 (un milliard) de boites/an
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15 patients (2008-2018)
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Declaration of Helsinki

Medical Research Involving Human Subjects

JAMA 2013

* Unproven Interventions in Clinical Practice

. 37. In the treatment of an INAIVidual patient, where proven interventions
do not exist or other KNoOwn interventions have been
ineffeCtive, the phySiCian,after seeking expert advice, with informed consent
from the patient or a legally authorised representative, ITIdY USE€ an UNProven
intervention it in the physician’s judgement it offers
hope of SaVing Iife, re'eStainShing health o alleviating suffering.
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Eight weeks of INTRAVENOUS phages (1 injection each 12 hours)




Production de bacteriophages aux USA




Developpement de la phagothérapie en '
-rance '

() PHERECYDES

PHARMA



BioNTech acquires bacteriophage company PhagoMed
—_— ]
SIONT=CH —

BioNTech has announced it has completed the acquisition of the bacteriophage therapy, Austrian company PhagoMed
GmbH to “increase its infectious disease portfolio capabilities”. According to the Handelsblatt, the operation may have

involved a payment of up to €150M.

PhagoMed'’s technology is based on two different platforms or therapeutic approaches. The first one uses synthetic
lysins, i.e. improved versions of the enzymes produced by bacteriophages to break down and kill bacteria, to fight
infectious diseases as an alternative to antibiotics.

The company’s second approach to treat infections involves the use of
whole, recombined phages. Its lead candidate here is PM-399, a phage
cocktail specifically assembled to treat complex S. aureus biofilms that form
on implants, causing infection.



Technophage

Launched in 2005, TechnoPhage is an innovative biopharmaceutical company
committed to the R&D of new biological molecules in several therapeutic areas, such
as infection, neuroscience, and ophthalmology. TechnoPhage’s strategy is based on
developing new therapeutics from early discovery to clinical development, including in-
house capacity for process development, and GMP production. The company has
recently launched its own GMP manufacturing plant specialized in the production of
biologics such as bacteriophages and antibody fragments.



The pyramid of bacterial infectious diseases

Relapsing severe
bacterial
infections

Severe bacterial
infections

Nonsevere bacterial
infections

life- or limb- threatening infections

Frequency



life- or limb- threatening infections

The pyramid of bacterial infectious diseases

Relapsing severe
bacterial
infections

DEDICATED NETWORK
FOR COMPLEX BONE AND JOINT INFECTIONS

Severe bacterial
infections

Nonsevere bacterial
infections

Frequency



life- or limb- threatening infections

The pyramid of bacterial infectious diseases
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The pyramid of bacterial infectious diseases
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MANAGING INFECTIONS
PROMOTING SCIENCE
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Microbiology Reviews

2021
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Cas clinique

Pas de chirurgie
Cocktail de phages personnalisé

Une seule injection

Cocktail de phages hautement purifiés 10° phages/mL
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Pas de chirurgie
Cocktail de phages personnalisé

Une seule injection

En combinaison avec |'antibiothérapie

Evolution favorable a 2 ans

“Je remercie le Pr. Ferry, Pherecydes
Pharma et I'équipe,
J'ai gagné un temps précieux !”




Un beau signal,
mais de nombreuses limites

AAAAAA

M. tuberculosis X

S. aureus M. abcessus x
S. epidermidis X Mycobactéries M. avium X
Staphylocoques S. haemolyticus x
> caprae x E. Coli X
5. % Klebsiella spp. < Anaérobies ... X
o Entérobactéries Proteus spp. x
- PHERECYDES
s Enterobacter spp. x
P. aeruginosa v S. pneumonia X
P. putida X S. pyogenes x
Acinetobacter spp. X Streptocoques S. mitis X

Stenotrophomonas spp. X S. oralis x



Cas clinique Mr R. (non traité)

45 ans

Résection osseuse pour un sarcome
Prothese « de résection »
Infection récidivante

S. aureus phagorésistante aux phages de () PHERECYDES
E. coli pour lequel aucun phage n’est disponible




Cas clinique Mme R. (non traitée)

8/ ans

Douleur sur prothese de genou droite
Infection récidivante

Staphylococcus epidermidis

Aucun phage n’est disponible




Management of relapsing infections with

ba Cte ri a I pe rS i Sta n Ce 30 months after the PhagoDAIR procedure
Under cefalexin as suppressive therapy




Management of relapsing infections with
bacterial persistance
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10,1k
Clinical case (not published; 34t treated patient) views

54-year-old woman

Lung transplantation for end-stage COPD
Bronchectiasis

Iterative P. aeruginosa exacerbations
Requiring oxygen

Vibrating
Mesh
nebuliser
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Implementation of a Phage Therapy Center in a CRIOAc
250 km

| O
1 1
CLINIC
MICROBIOLOGY
Qo AND INFECTION

43 patients in Lyon since 2017
FERRY T. et al. 2022 ~75% of the whole pa¥ients treated in France I I

O Updated B

* 40 with phages from g PHERECYDES

* 3 with phages from I I

e 36 BJI (including 31 PJI)

* 4 endocarditis/vascular graft

* 3 lung infections (VAP + bacteremia,
pneumonia in lung graft bronchectasia,
cystic fibrosis exacerbation)

—

+ 9 patients managed outside Lyon O
including 1 in : = and 1in n

Under the supervision of

@O BJI @O Endocarditis @O Pneumonia




Conclusion

Ré-émergence de la phagothérapie

Augmenter la probabilité de succes des infections bactériennes
difficiles a traiter, dans un contexte d’antibiorésistance croissante

Espérer conserver la fonction avec des approches mini invasives
chez des patients présentant des infections ostéoarticulaires

complexes
Réelle place pour la phagothérapie 2.0 :

e Utilisation de phages de grade pharmaceutiques

e Créer des centres académiques pouvant avoir a un acces a des phages
produits par des structures privées, ou publiques

Créer un réseau de centres de phagothérapie a I’échelle
Européenne pour faciliter les utilisations compassionnelles, et
favoriser I’évaluation dans des essais thérapeutiques




Lyon BJI Study 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, Elliot 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, Hélene Person, Samuel Prive, 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, Jérédme 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

Coordinator: Tristan Ferry (clinic); and Frederic Laurent (lab)
Myrtille Le Bouar, Gilles Leboucher, Thomas Briot; Mathieu Medina, Camille Kolenda, Floriane Laumay, Melanie Bonhomme, Leslie
Blazere, Tiphaine Legendre, Eline Terrazzoni, Fabrice Pirot, Camille Merienne, Samira Filali, Benjamine Lapras



Croix-Rousse Hospital



http://www.crioac-lyon.fr

- Published cases

- Open acces studies in pdf
- All thesis in pdf

- All recommendations

- Newsletter

3 YouTube

@CrioacLyon
@FerryLyon



