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Déclaration de liens d’intérêts

Pas de conflits d’intérêts pour cette présentation sauf :

- investigateur principal protocole PHAGOS PHRC national 
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PHAGE LYTIC CYCLE
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In vitro
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In vitro design of a novel lytic bacteriophage cocktail with therapeutic
potential against organisms causing diabetic foot infections

Mendes JJ, Leandro C, Mottola C, et al. J Med Microbiol 2014; 6: 1055–65.
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Biofilm susceptibility to bacteriophage attack :
the role of phage-borne polysaccharide depolymerase.

Degradation of bacterial capsular polysaccharide 

by a phage-borne glycanase occurs in three stages. 

(1) Phage binds to capsular polysaccharide 

(secondary receptor). 

(2) Phageborne

glycanase degrades polymer until phage reaches 

cell surface. 

(3) Phage binds to primary receptor and infects cell.
Adapted from Lindberg (1977).

Hughes K..Microbiology (1 998), 144,3039-3047
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Structural details of biofilm and bacterial cells under SEM. 

The biofilm was constructed by growing the Klebsiella cells 

on the glass coupons for 24 h, showing the intercellular

materials combining the cells together (A) and massive 

extracellular polymeric substances (B). To analyze the 

structural changes after different treatments, biofilm was 

exposed to phage enzyme for 6 h (C), phage enzyme for 4 

h followed by treatment of disinfection ClO2 (D), and crude 

phage suspension for 1 h (E), respectively.

Z. Chai et al. / LWT - Food Science and Technology 59 (2014) 1159e1165
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Phage-Antibiotic Synergy (PAS): b-Lactam and Quinolone 

Antibiotics Stimulate Virulent Phage Growth

Comeau AM, Tétart F, Trojet SN, Prère MF, Krisch HM (2007) Phage-Antibiotic Synergy (PAS): β-Lactam and Quinolone Antibiotics 

Stimulate Virulent Phage Growth. PLoS ONE 2(8): e799. doi:10.1371/journal.pone.0000799

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0000799

Figure 1. The PAS effect of phage ΦMFP on E. coli MFP on Luria-Bertani agar plates.

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0000799
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The Effect of Bacteriophage Preparations on Intracellular 
Killing of Bacteria by Phagocytes

Jończyk-Matysiak E. The Effect of Bacteriophage Preparations on Intracellular 

Killing of Bacteria by Phagocytes. J Immunol Res. 2015;2015:482863

• 51 patients with chronic Gram-<0 and Gram 

>0 l infections (6 pts with diabetes)

• Staphylococcus aureus (𝑛 = 23), 

Pseudomonas aeruginosa (𝑛 = 11), 

Escherichia coli (𝑛 = 7), 

Enterococcus faecalis (𝑛 = 7), 

K. oxytoca (𝑛 = 2),

S. marcescens (𝑛 = 1)

• Chronic urinary tract infection (𝑛 = 18, 

including chronic bacterial prostatitis, 𝑛 = 5), 

ulceration (𝑛 = 13), fistula (𝑛 = 12), and 

respiratory tract infection (𝑛 = 8). 

• Phage lysates used topically (𝑛 = 27), rectally 

(𝑛 = 12), orally (𝑛 = 5), and in combination 

topical and oral route (n=7)

control group 39 healthy volunteers.

We observed that phage therapy does

not reduce patients’ phagocytes’ ability

to kill bacteria, and it does not affect

the activity of phagocytes in patients

with initially reduced ability to kill

bacteria intracellularly.

monocytes

PBMCs
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Kaur S, Harjai K, Chhibber S (2014) Bacteriophage Mediated Killing of Staphylococcus aureus In Vitro on Orthopaedic K Wires in Presence of 

Linezolid Prevents Implant Colonization. PLoS ONE 9(3): e90411. doi:10.1371/journal.pone.0090411

Synergie ATB-linezolide in vitro 
broches métalliques (Kirschner, acier, diamètre 1.5 mm)
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Animal
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Average swab colony count in infected rats Average swab colony count in infected pigs.

Modèle animal  diabétique : bactériophages et plaies 
infectées 

.
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Therapeutic Potential of Staphylococcal Bacteriophages 
for Nasal Decolonization of S.aureus in Mice

Narasimhaiah M. H. et al.  Advances in microbiology, 2013, 3, 52-60 

The in vivo efficacy of a phage 

cocktail was evaluated in an 

experimental murine nasal 

colonization model, which 

showed that the phage cocktail 

was efficacious 
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Modèle animal : ostéite tibiale sur matériel 
chez le rat

Nombre de rats avec coloration de Gram positif 

Différence significative  

• 48 rats

• Infection sur clou tibial puis 18 j après ttt

• 20 mg/kg teicoplanine (SARM), ou 120 mg/kg imipénem/cilastatine et 25 

mg/kg d’amikacine (P. aeruginosa) intra-péritonéal 1 fois/j -14j 

• 0.05 mL of bacteriophage suspension injectée à travers la peau dans le canal 

médullaire , 1 fois/j-3j Yilmaz J. Bone Joint Surg Am. 2013;95:117-25



M Dupon

Modèle animal : ostéite tibiale sur matériel 
chez le rat

Yilmaz J. Bone Joint Surg Am. 2013;95:117-25

Culture bactérienne quantitative (CFU)

Différence staitiquement sinificative pour les 2 types de bactéries
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Modèle animal : ostéite tibiale sur matériel 
chez le rat

Yilmaz J. Bone Joint Surg Am. 2013;95:117-25

Epaisseur du biofilm (en nm)

Différence significative pour SARM uniquement
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Homme



M Dupon



M Dupon

G. Eliava Institute of Bacteriophages, Microbiology and 
Virology, Tbilisi, Georgia

Kutateladze M. Trends in Biotechnology 2010; 28 ;12:592-5
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Bacteriophage Laboratory, Ludwik Hirszfeld Institute of 
Immunology Experimental Therapy, Wrocław, Poland

e Including prosthetic joint infection (n=8), osteomyelitis (n=21), joint infection (n= 5), osteomyelitis/joint infection 

(n=2), and discitis (n=1).

Miedzybrodzki  R. et al. Clinical Aspects of PhageTherapy. Advances in Virus Research, Volume 83,73-121
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Bacteriophage Laboratory, Ludwik Hirszfeld Institute of 
Immunology Experimental Therapy, Wrocław, Poland

Miedzybrodzki  R. et al. Clinical Aspects of PhageTherapy. Advances in Virus Research, Volume 83,73-121

Meilleure efficacité en oral ?

37 pts 
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Bacteriophage Laboratory, Ludwik Hirszfeld Institute of 
Immunology Experimental Therapy, Wrocław, Poland

Miedzybrodzki  R. et al. Clinical Aspects of PhageTherapy. Advances in Virus Research, Volume 83,73-121

mean cumulative duration of PT was 55 days

no association was noted between actual duration of therapy and its efficacy
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PT chez l’homme

X. Wittebole, MD 
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Protocoles
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PhagoPied

• Comparison of the Efficacy of Standard Treatment Associated 

With Phage Therapy Versus Standard Treatment Plus Placebo 

for Diabetic Foot Ulcers Monoinfected by Staphylococcus 

Aureus: a Randomized, Multi-centre, Controlled, 2-parallel-

group, Double-blind, Superiority Trial 

• Topical anti-Staphylococcus bacteriophage therapy. sterile 

compress dressings impregnated with a phage solution of 107

PFU/ml on days 0, 7 and 14 (unless the wound is already healed, i.e. 

phage solutions are not applied to healed wounds).

• Primary Outcome Measures: The relative reduction in wound 

surface area (%) [ 12 weeks ]

• Secondary Outcome Measures: Immediate Safety [ Day 0, 1 h 

after application of experimental dressing ]

• Phase 1/2 

PHRC-15-239; CHU NIMES; Sotto A. 
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Merci pour votre écoute !


