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Making bacteriophage therapy more widely accessible in the UK

• Help establish a standardised way forward for the wider use of phage
therapy on a named-pa>ent basis, to provide for pa>ents whose
infec>ons no longer respond to an>bio>cs.

• Connect clinicians to the right research groups, companies and
ins>tutes to facilitate the logis>cs of phage therapy administra>on.

• Centralise exper>se and data gained from the network, to help design
clinical trials which will lead to the use of phages as a licensed
medicine, helping pa>ents long before they run out of treatment
op>ons.

• Inform pa>ents on phage therapy and their op>ons for access to
phages.

GOALS

Non-profit, network of 50+ UK clinicians and scientists, in 15 Trusts



Bacteria have also their pandemia!

Merabishvili et al. PloS ONE 2009
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Finally phages have two ways of actions

T. Ferry. Springer 2023 In press



Phage therapy is fascinating

• Viral therapy for bacterial infections
• Story of phage therapy is connected to worldwide geopolicital events
• Failure to implement phage therapy in the west
• Potential incredible preclinical efficacy

Courtesy Pascal Maguin
Luciano Marraffini Lab

S. aureus being lysed
by the Sa2 phage

Bacterial DNA 
appeared in green

WWII



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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Forbidden to import Georgian phages (not safe for injections)

Don’t forget the lessons of the past

Respect the experience of the East

1961

At the stage of bone
necrosis, [the 
bacteriophage] will be able 
to do nothing against the 
dead bone deprived of 
circula9on; [it] only needs
surgery.
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Microbiology Reviews

2021

LysinsPhages

NTA: Non traditional antibacterials
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Referral center for the management of 
complex bone and joint infections (BJI)

2014-2020
2021 PATIENT’S RESIDENCE
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Severe bacterial
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Relapsing severe
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Nonsevere bacterial
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New antibiofilm drugs

Antibiotics-loaded cements

Antibiotics-loaded bone substitutes

Subcutaneous suppressive therapies
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A large panel of severe bacterial infections

Muskuloskeletal infections
Wound infection
Osteomyelitis, fracture-related infection
Implant-associated bone and joint infection
Prosthetic joint infection

Cardiovascular infections
Endocarditis
Cardiac electronic device infection
Prosthetic-valve endocarditis
Vascular graft infectionLung infec5ons

Ven@lator-associated pneumonia
Exacerba@on in cys@c fibrosis
Exacerba@ons in bronchiectasis

Urinary tract infec5ons
Pyelonephri@s
Ureteral stent-associated infec@on 

Digestive-tract infections
Typhoid fever, shigellosis
Cholera

Central nervous system infections
Implant-associated meningitis
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A large panel of severe bacterial infections
Some positive signals
in these infections

The patient is his “own control”

Follow-up

Under the supervision of

French Health Authority



• Dedicated program to phage therapy development 
(Non-Traditional Antibacterials WHO)
• Close relationship with the French health authority
• Integrated in our referral center for complex BJI 
• For patients in dead-end clinical situations or at high 

risk of significant loss of function
• Pharmaceutical grade phages only
• Fulfilling list of quality controls
• Phagogram demonstrating the phage susceptibility
• Use in cocktail (≥ two active phages), with antibiotics
• Prepared by the hospital pharmacist under sterile 

conditions at the time of injection









Arthroscopic or open

DAIR

Courtesy S. Lustig

Open DAIR
(Arthrotomy)



Case series procedure called « PhagoDAIR »

#PhagoDAIR
Debridement Antibiotics and Implant Retention



Clinical cases (2nd treated patient)

80-year-old man
Relapsing S. aureus prosthetic left knee
infection (past revision)
Failure
Complex orthopaedic situation with past
femoral fracture
Impossible to walk (painful knee)



Arthroscopic or open

DAIR



in case of relapse
OR a'er DAIR if no phages were

available at the 5me of the DAIR*
OR if no DAIR could be performed

Arthroscopic or open

DAIR

Abstract number: 2508
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“PhagoDAIR”

One shot peroperative phage 
application after “DAIR” 



“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.

Favorable outcome

at 2 years



PhagoDAIR I
A Pilot, Multicenter, Randomized, Non-Comparative, Double-Blind Study of

Phage Therapy in Patients with Hip or Knee PJI due to S. aureus
Treated with DAIR and Antibiotic Therapy

Inclusion Criteria
1. S. aureus monomicrobial knee or hip PJI with clinical signs of

infec1on with indica1on of DAIR and Suppressive AnHbioHcs
Therapy (SAT).

2. Phagogram displaying the suscep1bility of the strain to at least one
of the an1-Staphylococcus aureus bacteriophages

Primary Objective
To estimate the rate of clinical control of infection at Week 12±2
which will allow to calculate the sample size for future comparative
studies.



SATPrimary
antimicrobial
therapy

PhagoDAIR I
A Pilot, Multicenter, Randomized, Non-Comparative, Double-Blind Study of

Phage Therapy in Patients with Hip or Knee PJI due to S. aureus
Treated with DAIR and Antibiotic Therapy

Study design

PhagoDAIR

Salvage procedure

Salvage procedure



Clinical case (3rd treated patient)

88-year-old man
Relapsing P. aeruginosa prosthetic left
knee infection  
End-stage cardiac failure
Contraindicated to open DAIR

Favorable outcome at 1 year

2021

Arthroscopic DAIR with phages to salvage 
P. aeruginosa prosthe=c knee infec=on



• Five pa(ents (age range 63-79 years) who failed previous treatment for S. aureus PJI
• One pa(ent was co-infected with methicillin-resistant S. epidermidis

Abstract number: 03966

Exclusive medical treatment combining intraarticular injections of active 
bacteriophages as adjuvant therapy to antibiotics in patients with S. aureus 
complex PJI contraindicated for, or refusing, surgery



• Five patients (age range 63-79 years) who failed previous treatment for S. aureus PJI
• One patient was co-infected with methicillin-resistant S. epidermidis

• During the follow-up:
• All patients were improved by the treatment
• One experienced a relapse with S. aureus at month 8 

under SAT
• The patient co-infected with S. epidermidis 

experienced a relapse due to the S. epidermidis at 
month 17 (but not S. aureus)

• The disease was totally under control with 
disappearance of clinical signs of infection for the three 
other patients at month 6

Abstract number: 03966

Exclusive medical treatment combining intraarticular injections of active 
bacteriophages as adjuvant therapy to antibiotics in patients with S. aureus 
complex PJI contraindicated for, or refusing, surgery



Clinical case (12th treated pa2ent)
Spondylodisci+s with spinal abscess
Pandrug-resistant P. aeruginosa

The strain was
resistant

to the available
bacteriophages !!!

Unique European academic collaboration



Gregory Resch

Lyon Phage team Jean-Paul Pirnay

Unique European academic collaboration

Under the supervision of

French Health Authority



Conclusions: Personalized phage therapy is a potential adjuvant 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.

Favorable outcome

at 22 months

Unique European academic collaboration

Under the supervision of

French Health Authority

T. FERRY et al. 2022



54 pa&ents in Lyon since 2017

• 50 with phages from

• 4 with phages from

• 43 BJI (including 34 PJI)
• 8 endocardi&s/vascular gra@/

cardiac electronic device infec&on
• 3 lung infec&ons (VAP + bacteremia, 

pneumonia in lung graA bronchectasia, 
cysCc fibrosis exacerbaCon)

+ 12 pa&ents managed outside Lyon 
including 1 in           and 1 in

Implementa)on of a Phage Therapy Center in a CRIOAc

Under the supervision of

∼80% of the whole patients treated in France

BJI Endocarditis Pneumonia Burn

FERRY T. et al. 2022
Updated

250 km

+ 15 Patients
Treated with Lysins

CF-310 (PJI)

½ Multidrug resistance
½ S. aureus
½ P. aeruginosa

S. epidermidis



National online
multidisciplinar meetings

Dedicated to innovative
anti-infective therapies



Conclusion
• Phage therapy has a high poten*al in pa.ents with BJI, as 

adjuvant to an*bio*cs
• Pa*ents with chronic PJI who could be managed with a 

conserva*ve approach, par*cular pa*ents in dead-in clinical 
situa*on

• Complex personalized therapy (specific to the infec.ng strain, 
various scheme of administra.ons, etc.)

• Few pharmaceu*cal grade phages are available at this *me
• Phage therapy center(s) in each country would be useful to 

concentrate the experience and to promote interac.ons
• In addi*on to industrial phages under development, academic 

collabora*ve research is crucial to develop personalized phage 
therapy.

• Parliament discussions in the UK, and Phage-UK ini.a.ve
• Growing clinical evidence and clinical trials are coming

T. FERRY
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