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Device-related
infections AMR

is a slow motion

TSUNAMI

AMR: Antimicrobial resistance

Two major issues, sometimes combined
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Phages and phage-related therapies











Traitement adjuvant dans les bactériémies à S. aureus



Traitement vs placebo dans les colonisations ou infections urinaires



Phagos (PHRC 2015) 1/2         Bacteriophage cocktail Local (Pherecydes) S. aureus
PhagoPied (PHRC 2015) 1/2         Bacteriophage cocktail Local (Pherecydes) S. aureus
PhagoDAIR 1/2         Bacteriophage cocktail Local (Pherecydes) S. aureus
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What is a bacteriophage?

• Suffix –phage, phagos φαγεῖν (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: 

1031 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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X million of ≠
BactériophageS !!!

(targeting environmental bacteria)

Translucent tap water

108 of THREE
bacteriophages/mL

(targeting S. aureus)

Phamaceutical
preparation

10 to 100 fold smaller than a bacteria
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Story of phage Therapy
Creation from F. d’Herelle (dismissed from Pasteur Institute):
• Laboratoire du bactériophage (Paris)
• Eliava Center (Georgia)

• Fixed cocktails to treat digestive-tract infections
• Fixed cocktails to treat skin and soft tissue infections

T. Ferry
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Clinique des Maladies Infectieuses, Hôpital de la Croix-Rousse
Hospices Civils de Lyon

Antimicrobial resistance

Meningitis
Skin and soft tissue

Bone and joint infection

Phage banking
Phage training

1958-1960

After d’Herelle, The story continued in Lyon



Lyon Med. 1958 Mar 30;90(13):509-12

Clinique des Maladies Infectieuses et Institut Pasteur de Lyon
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Isolation of the isolates
responsible for the infection

Active and trained
bacteriophages
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Cell recognition

DNA injection

Environmental viruses
Target specific bacteria
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Courtesy Pascal Maguin
Luciano Marraffini Lab

S. aureus being lysed
by the Sa2 phage

Bacterial DNA appeared in 
green

Only lytic phages have to be used



250 km

IOA Endocardite Pneumonies

Implementation of a Phage Therapy Center in a CRIOAc

FERRY T. et al. In press

Number of patients 2017 2018 2019 2020 Total

Managed in CRIOAc Lyon 557 594 647 520 2318

For whom a phagogram was 
performed

7  
(1.2%)

10 
(1.7%)

17 
(2.6%)

23 
(4.4%)

57 
(2.4%)

For whom phage therapy was 
done

4  
(0.7%)

2  
(0.3%)

8  
(1.2%)

7  
(1.3%)

21 
(0.9%)



250 km

29 patients traités aux HCL 
depuis 2017

• 26 avec des phages de

• 3 avec des phages  

• 26 IOA (dont 22 
infections de prothèse)

• 3 endocardites

+ 3 patients accompagnés 
et traités hors HCL

IOA Endocardite Pneumonies

Implementation of a Phage Therapy Center in a CRIOAc
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! Pherecydes Pharma
! Phage directory
! Phage community

"#

Purifiedacademicphages
Usable in the next5 years

?
Under the supervision of

French Health Authority

Where to find phages for clinical use?
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