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Russian–Finnish war of 1939–1940
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Bacteriophage (Myoviridae) targeting S. aureus

Merabishvili et al. PloS ONE 2009

• PYO Bacteriophage
• FERSIS Bacteriophage
• STAPHYLOCOCCAL Bacteriophage
• SES Bacteriophage
• INTESTI Bacteriophage
• ENKO Bacteriophage
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L'Institut d'Immunologie et de Thérapie 
expérimentale 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.
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Bactériophages Russes

Production « GMP »
1 000 000 000 (un milliard) de boîtes/an
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CH Villeneuve Saint-Georges

A. Dublanchet

O. Patey



15 patients (2008-2018)

…
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Declaration of Helsinki
Medical Research Involving Human Subjects

2013

• Unproven Interventions in Clinical Practice

• 37. In the treatment of an individual patient, where proven interventions

do not exist or other known interventions have been
ineffective, the physician, after seeking expert advice, with informed consent

from the patient or a legally authorised representative, may use an unproven
intervention if in the physician’s judgement it offers
hope of saving life, re-establishing health or alleviating suffering.
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Eight weeks of INTRAVENOUS phages (1 injection each 12 hours)



Production de bactériophages aux USA



Développement de la phagothérapie en 
France



BioNTech acquires bacteriophage company PhagoMed

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.
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The pyramid of bacterial infectious diseases
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infections

Relapsing severe
bacterial
infections

Nonsevere bacterial
infections

LOCMultidisciplinar meetings (n)
Patients (n)
Complex cases (n)

2014-2020
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The pyramid of bacterial infectious diseases

Frequency

Severe bacterial
infections

Relapsing severe
bacterial
infections

Nonsevere bacterial
infections

New antibiofilm drugs

Antibiotics-loaded cements

Antibiotics-loaded bone substitutes

Subcutaneous suppressive therapies

NTA Non Traditionnal Anti-bacterial therapies (phages and lysins)
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Microbiology Reviews

2021



Cas clinique Mme D. (16ème patiente traitée)

62 ans 
Sarcome de la cuisse
Radiothérapie
Fracture
Clou fémoral
Infection récidivante 
S. aureus
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Pas de chirurgie
Cocktail de phages personnalisé
Une seule injection

Cocktail de phages hautement purifiés 109 phages/mL

Cas clinique
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“Je remercie le Pr. Ferry, Pherecydes
Pharma et l’équipe, 
J’ai gagné un temps précieux !”

Cas clinique
Pas de chirurgie
Cocktail de phages personnalisé
Une seule injection
En combinaison avec l’antibiothérapie
Evolution favorable à 2 ans



Un beau signal,
mais de nombreuses limites

Staphylocoques

S. aureus
S. epidermidis
S. haemolyticus
S. caprae
S. …

Entérobactéries

E. Coli
Klebsiella spp.
Proteus spp.
Enterobacter spp.
…

Non fermentants

P. aeruginosa
P. putida
Acinetobacter spp.
Stenotrophomonas spp.
…

Streptocoques

S. pneumonia
S. pyogenes
S. mitis
S. oralis
…

Mycobactéries

M. tuberculosis
M. abcessus
M. avium
…

Anaérobies …

✓
✕
✕

✕
✕

✓
✕

✕
✕

✕
✕

✕
✕

✕
✕

✕

✕

✕
✕

✕
✕



Cas clinique Mr R. (non traité)

45 ans 
Résection osseuse pour un sarcome
Prothèse « de résection »
Infection récidivante

S. aureus phagorésistante aux phages de
E. coli pour lequel aucun phage n’est disponible
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Cas clinique Mme R. (non traitée)

87 ans 
Douleur sur prothèse de genou droite
Infection récidivante
Staphylococcus epidermidis

Aucun phage n’est disponible



Management of relapsing infections with
bacterial persistance 30 months after the PhagoDAIR procedure

Under cefalexin as suppressive therapy
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Clinical case (not published; 34th treated patient)

Vibrating
Mesh
nebuliser

10,1k
views

54-year-old woman
Lung transplantation for end-stage COPD
Bronchectiasis
Iterative P. aeruginosa exacerbations
Requiring oxygen



THE MYTHOLOGY
OF PHAGE THERAPY

T. FERRY

EBM
Clinical

Trials
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Gregory Resch
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2022



43 patients in Lyon since 2017

• 40 with phages from

• 3 with phages from

• 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
including 1 in           and 1 in

250 km

BJI Endocarditis Pneumonia

Implementation of a Phage Therapy Center in a CRIOAc

FERRY T. et al. 2022
Updated

Under the supervision of

∼75% of the whole patients treated in France



Conclusion
• Ré-émergence de la phagothérapie
• Augmenter la probabilité de succès des infections bactériennes 

difficiles à 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 :

• Utilisation de phages de grade pharmaceutiques
• Créer des centres académiques pouvant avoir à un accès à des phages 

produits par des structures privées, ou publiques

• Créer un réseau de centres de phagothérapie à l’échelle 
Européenne pour faciliter les utilisations compassionnelles, et 
favoriser l’évaluation dans des essais thérapeutiques
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Croix-Rousse Hospital



http://www.crioac-lyon.fr

- Published cases
- Open acces studies in pdf
- All thesis in pdf
- All recommendations
- Newsletter

@CrioacLyon
@FerryLyon


