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Lessons to be learned of phage 
therapy of the 20th century 

Use Good 
Manufecturing 

Practice (GMP) or 
“GMP-like” 

bacteriophages

Pyrogenic 
reaction to 
the phage 
injection



Bacteriophage ISP (Myoviridae)

Merabishvili et al. PloS ONE 2009

• PYO Bacteriophage
• FERSIS Bacteriophage
• STAPHYLOCOCCAL Bacteriophage
• SES Bacteriophage
• INTESTI Bacteriophage
• ENKO Bacteriophage

T. Ferry

Cocktails produced in 2019
by the Eliava Institute

T. Ferry. The story of Phage therapy



Lancet Infect Dis 2018

Phages anti-P. aeruginosa



Phage discovery
to find active 

bacteriophages
against Staphylococci

Phages anti-S. aureus



At the stage of bone necrosis, it will only succeed in 
stopping the progression of the infection, but it will be able to do 
nothing against the dead bone deprived of circulation; this bone
will become sequestered and the lesion is no longer a matter of 
surgery. To do otherwise is to commit, in my opinion, an error of 
therapeutic indication.

1961
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Partial bone necrosis
requiring surgery

Patient with a relapsing infection after Phage therapy in Tbilissi

Ferry T.

MAJOR BIOLOGICAL LIMIT:
Bacteriophages have not the 

capacity to perform bone
debridement nor to regenerate

skin and sof tissue

Skin and soft tissue damage 
requiring surgical coverage
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Lessons to be learned of phage 
therapy of the 20th century

• Academic collaborations (lab. and clinic) to phage 
banking, susceptibility, training and administration

• Particular interest for patients infected with antibiotic-
resistant bacteria

• Do not use it alone in bone and joint infection in 
patients with bone necrosis

• Use GMP or ‘GMP-like’ bacteriophages (IV use)
• “Ready-to-use” phage cocktails for “easy-to-treat” 

bacterial infections (commercial use) Prêt-à-porter
• Personalize phage therapy in patients with 

severe bacterial infection Sur-mesure
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“Bacterial cells that escape the effects of 
antibiotics without undergoing genetic change”

Conventional
antibiotics

&
“Conservative”

surgery

Persisters in chronic BJI

High risk of relapse
Courtesy
J. Josse
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Kingwell et al. Nature 2015

Bacteriophages and lysins
have anti-persister activity

“Bacterial cells that escape the effects of 
antibiotics without undergoing genetic change”

Persisters in chronic BJI
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80-year-old man
Relapsing MSSA prosthetic
knee infection
Failure under suppressive oral  
antimicrobial therapy
Complex orthopaedic situation 
with past femoral fracture
Impossible to walk (painful knee)

Clinical case #4



Prélèvement

Pas de
descellement

Septic
arthritis

Fistula and
purulent discharge



27

Prosthesis
loosening



Clinical case #4

Amputation
(but not feasible !) ?

New DAIR + innovative
approach to disrupt
biofilm + suppressive 
antimicrobial therapy ?

VS.

PRO

CON

Doing nothing, but poor
clinical situation with risk of 

complication and death
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ID Clinic

Lab

Under the supervision of

French Health Authority

Phagogram
Selection of active bacteriophages

1 mL 1 mL 1 mL

Active S. aureus Bactériophages

Phage A Phage B Phage C

Pharmacy
Extemporaneous

magistral 
preparation of the 

mix of 
bacteriophages

Surgery



Post-operative antibiotics:
Daptomycin + Rifampin

At day 4 (only MSSA in all 
intraoperative samples):
Levofloxacin + Rifampin

Then:
Cefalexin as suppressive 
antimicrobial therapy

Clinical case #4



“The bacteriophages saved my life, he
insists. I never thought one day to walk
again. And to say that doctors were talking
about cutting my leg off!” R.N.



Prélèvement

Pas de
descellement

Clinical case #5
74-year-old man
Melanoma treated with anti-PD1
Catheter-related P. aeruginosa
bacteriemia in January 2018
Spinal pain summer 2018
Spondylodiscitis with spinal 
abscess
Pandrug-resistant P. aeruginosa
in culture!
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The strain was also spontaneously
resistant to GMP bacteriophages !!!
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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.

Personalized production and administration of bacteriophages: lessons
learned from a unique European academic collaboration to treat a patient
with pandrug-resistant spinal P. aeruginosa infection

French Health Authority

Under the supervision of
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Conclusion
• Crucial need for (alternatives) additional therapies

to antibiotics to maximise clinical success in 
complex bacterial infections

• Phage therapy is a Phoenix
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• Use and develop GMP bacteriophages (phages 

2.0) 
• Industry / health authority / academic collaborations
• Reference (regional or national) clinical centers to 

determine relevant indications
• Need for Phage banking, Phagogram, Phage 

training to personalized the therapy
• Need for national phage therapy centers
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