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Why phages?

Antimicrobial Resistance

Le(;%rgg AMR in 2050
10 million

Road traffic
accidents
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Cancer
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disease Diabetes
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United Nations. Higlh.evel Meeting on Antimicrobial Resistance. 2016
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Medicine is changing
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Urologic and
Gynecologic
Diseases

Prostatitis

Urethritis

Vaginitis

Cystitis, other inflammatory diseases of the urinary tract

Surgical infections

Chronic wounds

Republic of Georgia

Diabetic foot ulcers

Prosthetic associated infections

Internal Medicine,
ENT and

Pediatrics

Gastrointestinal tract diseases: antibiotic associated
diarrhea, irritable bowel syndrome, small intestine bacterial

overgrowth syndrome and infectious diarrhea

Outpatient administration of phage therapy

Respiratory system diseases: sinusitis, otitis, tonsillitis,
bronchitis, bronchiectasis, pneumonia

9,140 patients seen 2012018 (300 from abroad)

Cystic fibrosis

Skin and soft tissue diseases

Topical, oral, respiratory routes of administration

Frequent Bacterial
Pathogens

Staphylococcus, E.coli, Enterococcus, Pseudomonas,
Proteus, Enterobacter, Klebsiella, MDR  bacteria,
nosocomial infections

IV therapy uncommon

Chart courtesy Dr. Naomi Hoyleljavalnst.

Firstline therapy as well as salvage cases



Cases Courtesy Dr. Naomi Hofkavalnst.

44F
MDRPseudomonas aeruginosa, S. aureus
Treatment:Oral treatment withFersisand
Pyobacteriophag@ times per dayStaphylophageia neb
Results:

A Sp0292%t096%

A Bronchospasm resolved

A Dyspnea and tachypnea improved

A Antibiotics discontinued
Follow~up: 6 month followup, O2 sat 96%, gained 5 kg,
Takes standard phage periodically via nebulizer

mmngg

A

17F

MDRAchromobactexylosoxidans
Treatment: Achromobactercustom phage
oral and inhalation

Results:Symptomatic improvement, (FEV1)
improved from 58% to 84%

Follow up:Scheduled IV antibiotic therapy
+ phage

Clinical Considerations for the Use of Phages as Therapy
13 oktober 2022



17.11.16 10.12.16 20.01.17

A 60-yearold female (from France)

Th | rty ye ars Of A Treated with TOPICAL PHAGES

A Standard phagéiquid phage applications

OSteO mye I |t|S — —A-Phagecontaining cream and antiseptic

ICMM A Wounds closed by secondary intention
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Patterson Case PREDATOR

A SCIENTIST'S RACE TO SAVE

A2016 Egypt vacation e a8,
AMDRA. baumannipancreatitis ’ﬁ fé‘;:%
AUCSD &
ACritically ill for 3 months

APhage cocktails from U.S. Navy, Texas A&M, company
ARapid improvement starting 48 hours post phage
Alntravenous therapy

A2017 Publication

A2018 Birth ofPATH
A Center for Innovative Phage Applications and Therapeutics

AHAMd tdzof AOFUA2Y 2F G¢CKS t SNFSOU t
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Engineered phagel e
Disseminated & o
Mycobacteriumabscessus : o
15 F Dedrick et al, Nature Medicine 2019 E ;E
Cystic fibrosis P S P
Postlung transplant &

Antibiotics forM abscessug 8 years prior to
transplant

Could not tolerateabxpost-transplant (N/V,
anorexia, diarrhea, electrolyte derangement) g

Incisional redness 1 week after stoppiigx
Disease progression, palliative care

3-phage cocktall initiated 7 months pest
transplant

Engineered out elements of lysogeny

Full recovery and discharged -
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Phage Therapy as Adjuvant to Conservative Surgery and
Antibiotics to Salvage Patients With Relapsing S. aureus
Prosthetic Knee Infection

B. Tristan Ferryt2=4", Camille KolendaZ=>43, Cécile Batailler=>%, Claude-Alexandre Gustavez>-3, R Sébastien Lustig=3*,
Matthieu Malatray-°, Cindy Fevre’, ﬁ; Jérome Josse 3, Charlotte Petitjean’, Christian Chidiact=34, Gilles
Leboucher® and Frederic Laurent?*+¢ on behalf of the Lyon BJ| Study group

Staphylococcus aurepsosthetic 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 suppWﬂuﬁd

IC M M Ferry et al Frontiers in Medicine Nov 2020
o5 https://doi.org/10.3389/fmed.2020.570572
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The TweStage ExchangeStandard of Care for Chronic Infection

90-95% Efficacy
Highly efficacious but high
morbidity

—
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50% efficacy but much better
tolerated than 2stage exchange

—

Clinical Considerations for the Use of Phages as Therapy IC M M

BRUSSELS 2021



Phage Therapy in Chronic TKA PJI ol
Osteo

Tkhilaishviand Trampuzet al

2019 PJI (Germany)

80 F

Purulent discharge after explant
Polymicrobial and MDR

Phages against onBseudomonas
1 dose intraop

5 doses posbp via intraarticular
catheters

Systemic antibiotics stopped
Reimplanted without incident
10 weeks later implant in good position

o o Po o Do Do Do o

T

o o
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Phage Therapy in Lo#tigpne Osteo

Pre - treatment Two weeks post treatment Five months post treatment
A 2019 (Israel) A Intravenous phages vs both
A 42M A 5-day course, @lay course
A MDRA.baumanij K. pneumoniae A No relapse

ICMM Nir-Paz, et al 2019 CID
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Bacterial lysis, autophagy and innate immune

responses during adjunctive phage therapy
in a child

Ameneh Khatami™* &, Ruby C Y Lin***(, Aleksandra Petrovic-Fabijan®(?, Sivan Alkalay-Oren>®,
Sulaiman Almuzam®, Philip N Britton™?, Michael | Brownstein’, Quang Dao®, Joe Fackler’,
Ronen Hazan’, Bri'Anna Horne’, Ran Nir-Paz® & Jonathan R Iredell***"

A 7-yearold girl
A Traumatic injury
A MDR Pseudomonas aeruginosa

A Osteoarthritis and septic arthritis of foot and ankle &
A IV phages x 2 weeks
A Concurrent aztreonam ancblisitin

EMBO Molecular Medicine 13: 13936




How Is this possible?

Start of
phage therapy

. —Bacteria
! —Phages

A Phages are

A Lytic cycles continue until
bacteria are no longer present

NO. of bacteria
(CFU)
(N4d)

sabeyd Jo "ON

A Phages dissipate when
bacterial host are gone

Time



