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Why phages?

Antimicrobial Resistance Medicine is changing
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United Nations. High-Level Meeting on Antimicrobial Resistance. 2016

Genget al Exp TherMed 2016

https://www.google.com/url?sa=i&url=https://www.trouwnutritionasiapacific.com/News/feeding-the-future-sustainably-efficiently-and-safely/1602211&psig=AOvVaw3pKuOHuuANwSTYgxljpo5A&ust=1582143046515000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKiQvqr02-cCFQAAAAAdAAAAABAk


EliavaInstitute  

Republic of Georgia

Outpatient administration of phage therapy

9,140 patients seen 2012-2018 (300 from abroad)

Topical, oral, respiratory routes of administration

IV therapy uncommon

First-line therapy as well as salvage cases

Chart courtesy Dr. Naomi Hoyle, EliavaInst.
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Å 17F 
Å MDR Achromobacterxylosoxidans
Å Treatment: Achromobactercustom phage 

oral and inhalation
Å Results: Symptomatic improvement, (FEV1) 

improved from 58% to 84%
Å Follow up: Scheduled IV antibiotic therapy 

+ phage

Å 44F 
Å MDR Pseudomonas aeruginosa, S. aureus
Å Treatment: Oral treatment with Fersisand 
Å Pyobacteriophage2 times per day; Staphylophagevia neb
Å Results:

Å SpO2-92%to96%
Å Bronchospasm resolved
Å Dyspnea and tachypnea improved
Å Antibiotics discontinued

Å Follow-up: 6 month follow-up, O2 sat 96%, gained 5 kg, 
Å Takes standard phage periodically via nebulizer

Cases Courtesy Dr. Naomi Hoyle, EliavaInst.



13 oktober 2022
7

Clinical Considerations for the Use of Phages as Therapy

Thirty years of 
osteomyelitis

Å60-year-old female (from France)

ÅTreated with TOPICAL PHAGES
ÅStandard phage-liquid phage applications 
ÅPhage-containing cream and antiseptic

ÅWounds closed by secondary intention

Case and Photos Courtesy Dr. Naomi Hoyle, EliavaInst.



Patterson Case
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Å2016 Egypt vacation
ÅMDR A. baumanniipancreatitis
ÅUCSD
ÅCritically ill for 3 months 
ÅPhage cocktails from U.S. Navy, Texas A&M, company
ÅRapid improvement starting 48 hours post phage
ÅIntravenous therapy
Å2017 Publication
Å2018 Birth of iPATH
ÅCenter for Innovative Phage Applications and Therapeutics

Åнлмф tǳōƭƛŎŀǘƛƻƴ ƻŦ ά¢ƘŜ tŜǊŦŜŎǘ tǊŜŘŀǘƻǊέ



Engineered phage
Disseminated 
Mycobacterium abscessus

15 F

Cystic fibrosis

Post-lung transplant

Antibiotics for M abscessus x 8 years prior to 
transplant 

Could not tolerate abxpost-transplant (N/V, 
anorexia, diarrhea, electrolyte derangement)

Incisional redness 1 week after stopping abx

Disease progression, palliative care

3-phage cocktail initiated 7 months post-
transplant

Engineered out elements of lysogeny

Full recovery and discharged

Dedrick et al, Nature Medicine 2019
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Ferry et al Frontiers in Medicine Nov 2020
https://doi.org/10.3389/fmed.2020.570572

Staphylococcus aureus prosthetic joint infections

Intra-operative administration of phage

Washout procedure (DAIR)

Standard of care antibiotics

Case series of 3 successful cases

Some cases required 2 DAIRS

Antibiotic suppression continued

https://doi.org/10.3389/fmed.2020.570572


The Two-Stage Exchange ςStandard of Care for Chronic Infection
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90-95% Efficacy
Highly efficacious but high 

morbidity
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50% efficacy but much better 
tolerated than 2-stage exchange



Phage Therapy in Chronic TKA PJI and 
Osteo 

Å Tkhilaishviland Trampuzet al

Å 2019 PJI (Germany)

Å 80 F

Å Purulent discharge after explant

Å Polymicrobial and MDR

Å Phages against only Pseudomonas

Å 1 dose intra-op

Å 5 doses post-op via intra-articular 
catheters

Å Systemic antibiotics stopped

Å Re-implanted without incident

Å 10 weeks later implant in good position
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Tkhilaishviliet al, Antimicrob. Agents Chemother. 2019



Phage Therapy in Long-bone Osteo
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Å Intravenous phages vs both
Å 5-day course, 6-day course
Å No relapse

Å 2019 (Israel) 

Å 42M 

Å MDRA. baumanii, K. pneumoniae

Nir-Paz, et al 2019 CID



Å 7-year-old girl
Å Traumatic injury
Å MDR Pseudomonas aeruginosa 
Å Osteoarthritis and septic arthritis of foot and ankle
Å IV phages x 2 weeks
Å Concurrent aztreonam and colisitin

EMBO Molecular Medicine 13: e13936



How is this possible?

ÅPhages are self-replicating

ÅLytic cycles continue until 
bacteria are no longer present

ÅPhages dissipate when 
bacterial host are gone


