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Lucie & Roymond AUBRAC DECES DANS = MONDE

ALTERNATIVE PRODUCTS TO

TACKLE INFECTIONS AMR in 2050
A selection of alternative products that are under development, which could be used ) //— . -
10 million

for prevention or therapy.

il
Phage therapy

Natural or engineered viruses
that attack and kill bacteria

i 1 Enzymes that directly and
! quickly act on bacterla

. Antibodies
Bind to particular bacteria or
thelr products, restricting
thelr ability to cause disease

Probiotics
Prevent pathogenic
bacteria colonising
the gut

Immune stimulation
Boosts the patient's natural
immune system

Cancer
8.2 million

Peptides

Non-mammalian

e ~~4 7 AMR now /
Review on ?DD’DDD

Antimicrobial

(low estimate)

Cholera

Measles

130,000 100,000—

120,000

Diarrhoeal
disease

1.4 million

e ‘\ Diabetes

1.5 million
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BACTERIE

(Taille moyenne : 1 000 nanometres)
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= Phages lysogeniques
— Vehicules de matériel

injection
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CO-EVOLUTION

Seasonal epidemics of cholera inversely correlate
with the prevalence of environmental cholera phages

Shah M. Faruque*, Iftekhar Bin Naser*, M. Johirul Islam*, A. S. G. Faruque*, A. N. Ghosh®, G. Balakrish Nair*,
David A. Sack*, and John J. Mekalanos*S
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Faruque. PNAS. 2004: 1-6
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ANTIBIO-PHAGO-FILMOGRAMME

Modeles expérimentaux statiques

Biofilm Ring Test (BioFilm Control)

Microptague 96 puits Milieu de culture
{ou bareties 8 puits) + Bactérles (SBI)
+ Particules paramamétiques

Biofilm en
Pas de biofilm développement Biofilm installé
(anneau = Ring Test)

Bioll!

Elm
Control

particules bloquées
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BIOFILM ET OSTEOBLASTOSE

Staphylococcus aureus biofilms decrease
osteoblast viability, inhibits osteogenic
differentiation, and increases bone resorption

GEEPnage

Phagothérapie

Unknown/ Transcription

Protein Synthesis and
Processing
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Oxidative
Stress

DNA Binding/
Cell Division

Cell Wall

Transport
(0.5%)

s Control
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Pathogenesis

ergy Metabolism
S. aureus SAMCC 700 Biofilm Condition Media

% of ApoptoticCells
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Sanchez et al. BMC Musculoskeletal Disorders 2013, 14:187
http://www.biomedcentral.com/1471-2474/14/187
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Phage-Antibiotic Synergy (PAS): f-Lactam and Quinolone
Antibiotics Stimulate Virulent Phage Growth

The Influence of Antibacterial Substances on the
Interaction of Bacteria and Bacteriophages

1. The Influence of Penicillin

By W. J. ELFORD
National Institute for Medical Research, Hampstead, London

; : SUMMARY:: Penicillin in concentrations up to 100 units/ml. in broth or synthetic
o e e media has no demonstrable effect, after 20 hr. incubation at 87°, on the activities of
Staphylococcus K phage, Coli-phage C 36, Coli-dysentery phage S18, a Streptococcal

phage and a Bacillus subtilis phage.
The simultaneous action of penicillih and phage on young cultures of Staphylococcus

Host MFP aureus (Oxford) in broth or synthetic medium at 87° produces, under certain
Pha ge OMFP conditions, a more rapid lysis than occurs in the presence of penicillin or phage alone.

) The phenomenon of accelerated lysis through the joint action of penicillin and
Cefotaxime (CTX) 0 ng/mL phage occurs with other organisms besides Staph. aureus, e.g. B. subtilis and

Streptococcus pyogenes, Group C, differing from that with Staph. aureus only in

degree.

Host MFP Penicillin does not affect the adsorption of phage by the organisms. When the
phage OMFP amount of antibiotic is sufficient to interfere adversely with the growth of the cell
E then the multiplication of phage decreases. It is suggested that certain balanced
Cefotaxime (CTX) 50 nglmL intracellular reactions of metabglism are disturbed by %lg;saction of penicillin, and as
aresult, intermediates essential to growth both of cell and phage cease to be available,
A phage-inhibiting substance was demonstrable in certain instances when Staph.

André M. Comeau'®, Francoise Tétart'®, Sabrina N. Trojet', Marie-Francoise Prére', H. M. Krisch'* ~ QUTEUS (Oxford) cultures were lysed by peniCillin-

1 Laboratoire de Microbiologie et Génétique Moléculaires, Centre National de la Recherche Scientifique, Université Paul Sabatier-Toulouse, Toulouse,
France, 2 Laboratoire de Bactériologie, Institut Fédératif de Biologie, Centre Hospitalier Universitaire de Toulouse, Toulouse, France
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Co-Therapy Using Lytic Bacteriophage and Linezolid:
Effective Treatment in Eliminating Methicillin Resistant
Staphylococcus aureus (MRSA) from Diabetic Foot
Infections
Sanjay Chhibber*, Tarsem Kaur, Sandeep Kaur
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Figure 4. Bacterial load (in terms of Log CFU/ml) in A) Hindpaws of diabetic BALB/c mice following treatment with phage MR-10,
linezolid and combination of phageMR-10 and linezolid (25 mg/kg/per oral) and Phage titers(in terms of Log PFU/ml) in B)
Hindpaws of phage treated (group 2 ) and phage + LZD treated (group 4). [Error bars represent the standard deviation (S.D) from four

independent values].
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Marion Dalmasso'?%, Ronan Strain''?, Horst Neve®, Charles M. A. P. Franz®, Fabien

J. Cousin™23", R. Paul Ross?%, Colin Hill'-2*

With the emergence of multi-drug resistant bacteria the use of bacteriophages (phages) is
gaining renewed interest as promising anti-microbial agents. The aim of this study was to
isolate and characterize phages from human fecal samples. Three new coliphages,
¢APCEc01, pAPCEc02 and APCECO3, were isolated. Their phenotypic and genomic
characteristics, and lytic activity against biofilm, and in combination with ciprofloxacin, were
investigated. All three phages reduced the growth of E. coli strain DPC6051 at multiplicity of
infection (MOI) between 10> and 10°. A cocktail of all three phages completely inhibited
the growth of E. coli. The phage cocktail also reduced biofilm formation and prevented the N s N
emergence of phage-resistant mutants which occurred with single phage. When combined

with ciprofloxacin, phage alone or in cocktail inhibited the growth of E. coli and prevented
the emergence of resistant mutants. These three new phages are promising biocontrol
agents for E. coliinfections.
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Fig 6. Effect of a combination of ciprofloxacin HCl and phages $APCEc01, $APCEc02, and
bAPCEc03, alone or in cocktail, on the growth of E. coli strain DPC6051. Each condition was tested in
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VLLENEUYE-SAINT-GEORGES Treatment for Urinary Tract Infections S AEK

Lucie & Raymond AUBRAC

Wilbert Sybesma, Reinhard Zbindenz, Nino Chanishviliz, Mzia Kutateladzes,
Archil Chkhotua‘, Aleksandre Ujmajuridze?, Ulrich Mehnert' and Thomas M. Kessler'*

! Meuro-Urcdogy, Spinal Cord Injury Cenfar and Besaanch, Univarsily of Zivich, Balgrist University Hospital, Zich,
Switzariand, © instituto of Modical Microbiology, University of Zirich, Zonch, Switreriand, @ The Biava institute of
Bactariophage, Microbiology, and Virology, Thilisi, Georgia, * Tsulukidze National Cantar of Urology, Thillsl, Georgia

Background: Urinary tract infections (UTls) are among the most prevalent microbial
diseases and their financial burden on society is substantial. The continuing increase
of antibiotic resistance worldwide is alarming so that well-tolerated, highly effective
therapeutic alternatives are urgently needed.

Objective: To investigate the effect of bacteriophages on Escherichia coli and Klebsiella
pneumoniae strains isolated from the urine of patients suffering from UTls.

Material and methods: Forty-one E. coli and 9 K. pneumoniae strains, isolated from
the urine of patients suffering from UTls, were tested in vitro for their susceptibility toward
bacteriophages. The bacteriophages originated from either commercially available
bacteriophage cocktails registered in Georgia or from the bacteriophage collection of the
George Eliava Institute of Bacteriophage, Microbiclogy and Virology. In vitro screening of
bacterial strains was performed by use of the spot-test method. The experiments were

strains varied between 66% (Pyo bacteriophage) and 93% (Enko bacteriophage).

After bacteriophage adaptation of the Pyo bacteriophage cocktall, its Iytic activity
was increased from 66 to 93% and only one E. coli strain remained resistant. One
bacteriophage of the Hliava collection could lyse all 9 K. pneumoniae strains.

Conclusions: Based on the high Ilytic activity and the potential of resistance
optimization by direct adaption of bacteriophages as reported in this study, and in view
of the continuing increase of antibiotic resistance worldwide, bacteriophage therapy is a
promising treatment option for UTls highly warranting randomized controlled trials.

FIGURE 1 | Plaque morphology of Escherichia coli strain #33. Tho figure shows overgrown (partial) lysis (L) in casa of Pyo and Intesti bacteriophages and
confiuant (complete) lysis (CL) in case of Sas and Enko bacteriophagas. Al thesa resuts are positive.
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Manufacturer:

JSC Biochimpharm

Addres: Gotua str. 3, Tbilisi 0160. Georgia.
Phone: +995 32 2 244777 +995 32 2 244778
Fax: +995 32 2 380895

E-mail: biochimpharm(@geophage.ge
Web-site: www.biochimpharm.ge

State Registration No R-001875

Renewal: March 2010

Approved by Order of the Head of Drug Agency
of the Ministry of Labour, Health and

Social Affairs of Georgia

Ne 40/adm, January 29, 2008
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BACTERIOPHAGUM PYOCYANEUM LIQUIDUM

Quantitative composition

PHAGESTTI 1s presented as a liquid and 1 ml product contains:
Bacteriophagum Shigella;

Bacteriophagum Salmonella:

Bacteriophagum E.Coli:

Bacteriophagum Proteus (vulgaris, mirabilis):
Bacteriophagum Staphylococcus:

Bacteriophagum Pseudomonas:

Bacteriophagum Enterococcus;

Each quantity not less than - 105;

Recommendation dosage scheme for treatment:

Age Per oral administration Per rectum (enema)
up to 6 month 5ml X la day S5ml X 1aday
6 to 12 month Sml X2aday 10ml X1 aday
1 to 3 years Sml X 3 aday 20ml X 1 a day
3 to 8 years 10 ml X 2-3 a day 30ml X 1 aday

TABULETTAE BACTERIOPHAGUM
A TERICUM |

TABULETTAE BAGTER

= PHAGETYPH

BACTERIOPHAGUM SALMONELLAE TYPHI

— " PHAGEDYS

TABULETTAE BACTERIOPHAGUM DYSENTERICUM

PHAGESAL

TABULETTAE BACTERIOPHAGUM SALMONELLAE

TABULETTAE BACTERIOPHAGUM
VELLAE

PHAGESTAPH

BACTERIOPHAGUM STAPHYLOCOCCICUM LIQUIDUM
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Bacteriophages

Pseudomonas aeruginosa bacteriophage Intesti-bacteriophage

Coliproteic bacterjopliage Pyopolyphagé (pyobacteriophage combined, liquid)

Staphylococcal bacteriophage Pyobacteriophage polyvalent, purified®

Dysenteric bacteriophage, polyvalent

SEXTAPHAGE P (pyobacteriophage polyvalent)
Klebsiella bacteriophage, polyvalent, purifi...

Klebsiella pneumoniae bacteriophage, purified INTESTI-BACTERTOPHAGE

Klebsiphage (Klebsiella pneumoniae bacteriophage )| solutionfororal and rectol use

Coli bacterioph
ofr bacteropiiage Mixture of filtrates of phagolysates active against Shigella flexneri 1, 2, 3,4, 6 serovars and

Proteus bacteriophage Zonngi, salmonellae of paratyphoid A and B, typhimurium, cholerae suis, infantum, oranienburg,
Salmonellosis of ABCDE groups bacteriophage enteritidis; enteropathogenic colibacillus of etiologically significant serovariants, enterococci,
staphylococci, Pseudomonas aeruginosa, Proteus vulgaris and mirabilis. Intesti-bacteriophage

Streptococcal bacteriophage possesses the ability to specifically lyse the above-mentioned bacteria.

Contents lists available at SciVerse SciencelDirect

Virology

Journal homepage: www . elsewvier.com/locate/ywiro

Shawna MccCallin @, Shafiqul Alam Sarker ”, Caroline Barretto =, Shamima Sultana®
Bernard Berger #, Sayeda Huq P, Lutz Krause *', Rodrigo Bibiloni®“?, Bertrand Schmitt?®,
Gloria Reuteler #, Harald Briissoww &%

= Nescld Research Ce nire, Nestec Lrd Vers—chez-les-Bilanc, CH- OO Lawsarre 26, Switzeriarnd
" fntermarional Cenere for Diarrfioeal Diseases Research, Bangladesh (icddr bl 68 Shaheed Tajuddin Alrmed Sharani. Mo bhakchali. Dhaka 1212 Banglades b




IBSS BIOMED S.A.

1SS BIOMED $.A., @ Polish biotechnology Company,
an expert in probiotics and vaccines
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The GMP (Good Manufacturing Practice) System that is in place at the company guarantees that
the products manufactured by IBSS BIOMED S.A. fully meet quality and safety standards.
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Quality and Safety Requirements for Sustainable Phage Therapy

Products

Jean-Paul Pimay - Bob G. Blasdel - Laurent Bretaudeau - Angus Buckling « Nina Chanishvili « Jason R Clark » Sofia Corte-Real -
Laurent Debarbieux » Alain Dublanchet - Daniel De Vos « |éréme Gabard « Miguel Garcia - Marina Goderdzishwili « Andrzej Gérski -
John Hardcastle « lsabelle Huys « Elzabeth Kutter « Rob Lavigne « Maia Merabishwvili « Bwa Olchawa « Kaarle |. Parkka » Olivier Patey
Flavie Pouilot » Gregory Resch« Christine Rohde « Jacques Scheres » Mikael Skurnik « Mario Vaneechoutte « Luc Van Parys
Gilbert Verbeken « Martin Zizi -+ Guy Van den Eede

Tablel ExpertCorsernsus Qualty and Safaty Bequirements for Sustainable Phape Therapy Produds

A. Production emaronment

When producton actiities indude the procesing of intermediate, bulk or finished phage produds exposed to the emdronment, this must take place in an
emaronment with spedhed ar quality and deanliness in order to minimize the nsk of contfaminabion. The eflectveness of these measures must be valdated and
monitored. Where intermediate, bulk or finshed produds are exposed to the environment dunng processing, without a subsequent microbial inadhvation
process, an air quality with partide counts and microbial colony counts equnalent to those of Grade A as defined in the cumment BEuropean Guide to Good
Manufacturing Practice (GMFP), Annex | and Directive 2003948 C is required with a background ervironment at least equivalent to GMP Grade D in terms of
partides and microbial counts. The bicsafety lewvel (B5L) 5 determined by the host bactena used in the produchion proceses (eg., BSL-2 for Pssudomonas

OELGN0Sa).
C. Quality Assurance and Quality Control (AT specificabons
Proeducts/charactenstics Control test Limits of acceptance Recommended test procedures

C.|. Host bacteria used in produdion (stodk suspensions)
The bacteral hosts used in the produdion process — with the exception of seledion, adaptation and effidency of plating (EOP) and host range determination
should be as safe (or least pathogenic) as feasible.

Cingin Document pedigree/ Krnowm ongin Soreening of saentific iterature, lab
history /pathogenicty books, consignment letters,..
lenas]

Identfication ldentification at the spedes Matching spedes and strain identification * State of the art dinical microbiclogy

and strain levels techniques

* Highly discriminating {moleculary
gEnomic) byping techniques (eg.,
MLST, AFLF, PFGE, Rep-PCR, )

As few spontanecushy produced {(or by * [n witro induction methods

Maost often itwill not be possible to find or  * Induction of phages

quickly generate a suitable host
bacterum that s free of prophages or
phage-like elements, but one should
navertheless strive o use non-lysogenic
strains, containing as few phages or other
phage-like elements of genetic exchangs
[Il, 12] as possible

Aosoid mutator strairs as host bacteria

Validated presenationStorage (oryopreser-
wvaton, freeze-drying, ..)

(.2, Bactenophages {Master Seed lots)

Oinigin

* Host genome screening
for phage or phage-like

elements

Soreen for mutator strains in
case of doubt

Monitor storage conditions
(eg.. t=mperature)

induction} temperate phages, complete
prophage sequences or phage-like ele-
ments as possible®

Mo miutator strain

“ariable, depending on the presenation
method

* Known ongn

(Mitormecine C [ 3] or UW
induchon)

* State of the art DMNA sequenang and
anahsis (bicinformatics) procedurss

State of the art tests (e g, fosformydn
and riampicn Disk Diffusion Tests)
[14]

“ariable (e g.. temperature probes,
temperaturs indicator labels, ..)

Pharm Res
DOl 101007 s 1095-014-161 7-7




‘ AmpliPhi Biosciences Corporation

A M P L I P H I 800 East Leigh Street

< BIOSCIENCES CORPORATION Richmond, Virginia 23219

AmpliPhi’s Bacteriophage Manufacturing Facility Receives cGMP Certification

First cGMP-certified manufacturing facility commissioned to manufacture bacteriophage
products for human use

San Diego and Richmond, VA, USA, Ljubljana, Slovenia, and Sydney, Australia, June 3, 2014 - AmpliPhi
BioSciences Corporation. (OTCQB: APHB), a global leader in developing bacteriophage-based antibacterial therapies to
treat drug resistant infections, announced today that its production facility in Ljubljana, Slovenia, was cleared by JAZMP,
the Agency of the Republic of Slovenia for Medicinal Products and Medical Devices, to manufacture bacteriophages under
current Good Manufacturing Practices (cGMP) standards. AmpliPhi will produce Staphylococcus aureus and
Pseudomonas aeruginosa bacteriophages to be used in planned human clinical trials.

AmpliPhi Biosciences Announces Dosing of First Patient in Phase 1 Clinical Trial
of AB-SA01

San Diego, CA, January 20, 2016 — AmpliPhi Biosciences Corporation (NYSEMKT: APHB), a global leader in developing
bacteriophage-based antibacterial therapies to treat drug-resistant infections, today announces it has dosed the first patient
in its Phase 1 clinical trial of AB-SAQ1 for the treatment of Staphylococcus aureus (S. aureus) infections in patients with chronic

rhinosinusitis (CRS) that fail to respond to standard antibiotic treatment.
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Anti E. Coli / Anti P. aeruginosa : infections des brllures & de la peau
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Cocktail de bactériophages pour lutter contre certaines infections bactériennes ostéo-
articulaires provoquées par Staphylococcus (aureus et epidermidis)
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Agence nationale de sécurité du médicament
et des produits de santé

COMITE SCIENTIFIQUE SPECIALISE TEMPORAIRE

CSST201611011- Phagothérapie

Jeudi 24 mars 2016 de 9h30 a 17h00, en salle AO011

JAN
.~ 134
« Phagothérapi

DECISION DG n° 2016-11

2 016 portant création d’un Comité scientifique spécialise tam?oraire
e » a '"Agence nationale de sécurité du médicament et des produits de
santé

Programme de séance

Sujets abordés Action (pour audition, information, adoption ou
discussion)
1. Introduction
11 Adoption de l'ordre du jour Pour adoption
2. Dossier thematique
2.1 PHAGOTHERAPIE Pour discussion

Elaboration d’'une position quant aux situations

cliniques pouvant justifier d’'un accés précoce aux

bactériophages, et détermination de prérequis

neécessaires pour une mise a disposition précoce des

bactériophages

5. Tour de Table

Question posée N°1
Question posée N°2
Question posée N°3

Pour discussion

Quelles sont les situations de besoin ?

Quels sont les domaines et les objectifs therapeutiques a cibler ?

Quels sont les pré-requis necessaires pour une mise a disposition précoce des
bactériophages ?
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MODES D'ADMINISTRATION

Topical Parenteral Per Os
(non-systemic) (injection _) SYStemiC) (oral .) systemic) Figure 1. This figure, based on the data in the 1943 mouse studies of

Rene Dubos,™ provides significant insight into why phage therapy
-~ —eeeeey B works well even in treating infections that antibiotics can't reach. When

R ' Movement -7 he injected the mice intraperitoneally with 10° phages, they quickly

SR ‘ ! to Gl tract iz, appeared in the blood stream, entering the brain, thhE}’ were rapidly

th ' - R, cleared. However, if the mice were also injected intracerebrally with
er‘_) PRy & losses Shigella dysenteriae, the host for these phages, then 46/64 of the mice
skin possible A

survived (as compared with 3/84 in the absence of appropriate viable

Wounds Movement L Gastric Pa ssage phage) and the brain level of phage climbed to over 10° per gram. Once
Mucous Membranes losses N to blood

the bacteria were cleared, phage levels dropped below detection limits.
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IMPASSES THERAPEUTIQUES
COOPERATION ANTIBACTERIENNE

* Action lytique rapide exponentielle des phages

* Action lytique curative et préventive sur les
biofilms permettant la libération planctonique
des bactéries

* Suppression de l'effet délétere des biofilms
(notamment sur I'apoptose des ostéoblastes)

* Effet synergique avec les antibiotiques




Bacteriophages treatment of lung infection in mice

Infection by 1.0x107 bacteria and 2H later different doses of phages

Infection pulmonaire aigué a P. aeruginosa

sans traitement avec traitement

100 p—p——o—0——0——0——0——0——0—0—8—=a
80
—_ —o— 0 phage / 1 bacterium
32
= 0.1 phage / 1 bacterium
== e o PAKPL
= —< 1 phage/ 1 bacterium
3
@ 40 -8 10 phages / 1 bacterium
20 |
0
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time (days)

histological score

o
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PBS + + -
bacteria - + +
phage 2h pi % = +

(PMNs, Lymphocytes, Infiltration

Alveolitis, Brochitis, Necrosis)

bacteria + phage

Phage treated
Debarbieux, J. Infect. Dis. 2010, 201: 1096-1104
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Nicolas Dufour, MD, MSc">*%; Laurent Debarbieux, PhD'; Mélanie Fromentin, MSc%
Jean-Damien Ricard, MD, PhD***
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TABLE 1. Bacterial and Bacteriophage Counts on Lung Homogenates and Data Obtained o4
From Bronchoalveolar Lavage Fluids r r T T ] r
2 Hr Post 6 Hr Post Infection 16 Hr Post Infection
Infection ——
Uninfected (Without PBS 536 _P1 PBS 536_P1 B
Variable Animals Treatment) (Control)  (Treatment)  (Control) (Treatment) 100 ) m
Bacterial count (lung MNA 1.0x 108 83=108 43 10° 48= 108 D43 108 [2.1 x 108
homogenate, CFU/g) [45x10" [5.2x10% [2.0x 107 [2.1 % 10% 1.8x 107
1.6 % 10%] 1.0x 107] 1.3x 105 5.5 % 107]
Bacteriophage count (lung MNA MA 0 88x10° 0 1.1 =100 [2.5 % 107 754
homogenate, PFU/g) [26x 10% 1.5x 10'9p ?F_E -8 Control (n=14)
F o .
14x 107 S 3 Ceftriaxone (n=6)
Bronchoalveolar lavage fluid analysis a 50 - 536 P1 (n=8)

Total nucleated cell count 1.3x 105+ NA 31x 108 309x10° 1.0x 10" 10x107 lﬁ

(cells/mL) 293x10° (*97x10°) (x094x10°) (*23x10% (+ 4.5x 109 2
@

Ratio of polymorphonuclears/ 42/95.8 NA 93.2/6.8 929/78 96.8/3.2 91.8/82 o
monocyte-macrophages (%) (+1.5) (2.7 (+4.2) (+1.8) (+ 4.8F 254

Percentage of phagocytes with NA NA NA NA 26.6 (+ 6.8) 0.6 (£0.2)"
engulfed bacteria (%)

Total protein (ug/mL) 74 (+ 6) NA 140 (£50) 208 (+44) 320 (+62) 304 (+ 76)* 0-

LDH activity (fold change 1 NA 1.3(x03) 13(x02) 39(x07) 3.1 (£ 0.6y I T T T 1 T
comp_ared with noninfected 1] 1 2 3 4 15
condition) Time (days post-infection)

KC/CXCL-1 (pg/mL) 24 (£ 12) NA 14816 17729 14997 3,487

(£ 3,720) (£ 2,5631) (£1,044) (£ 1,264
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) | I Bacteriophage Therapy in Implant-Related Infections

— An Experimental Study

Model of tibial infection in rats
MRSA and Pseudomonas human infection strains
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I Efficacy of a Bacteriophage Cocktail in a Staphylococcus aureus Mouse Pneumonia Model is Comparable to Vancomycin

F-274

K. J.SHAW' S. M. LEHMAN?, F SMREKAR?, W_J. WEISS? M. PULSE?, S. P. MORALES?
'Hearts Consulting Group, Poway, CA, 2AmpliPhi BioSciences Corp., Richmond, VA, *UNT Health Science Center, Fort Worth, TX

AmplFhl Blcsclences Col
200 E. Leigh & Sulie 209
Relchmrond, WA 21215
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rasTRACT fwemoos R resuurs

Baokground: A cockfall of four baci=dophages was constructed, which
ogedmer has broad acthvity against a paned of clinicaly relevant and
diverse Stapibpiococous sureus Isolates. The efoacy of this oockill
was evaluaied vs. vancomycin (Yan) in a 5 aurews lung infection
micadel

Madhode: Neutropenic ICR mice were Inoculsted imtrarasaily (IN) with
B.58 log 10 CAUY In 50 pl of T35, At 2 brs postinfection, S0 pL phage
cockial was administered N o Sree dosage Qroups (n=S) of mice
consizEng of 2610, 2108, ard 25108 PFUIML per prage. A second
ldentical dose was adminisiened IN af & hrs posSnfecion. The
muftiplicity of Infecion (MO of =ach of the 4 phages In e cockiall was
= 5, ~5 and ~0.5 af the 2 hr @me point (Srst sdministrabion).

Wan (100 ma%g) was administered subcufaneoushy at 2 Br and & hr
postinfection io & 4th group. The remaining groups wens infeched, but
untreated. One group of conirol mice was euthanized at 2 b post-
Infection and all offer milce were suthanized at 24 hrs and CRTung
pair delemined.

Regulte: Administrabion of phage cocktal resuited In S, aureus Hiers of
5.0, .16 and 7.2 mean logi0 CFW lusg palrfor the 201010 210108 and
24108 FRUImIL trestment growps, respecively. The bwo highest phage
reatment groups and 'Van demonsirated a significant reduction ip
=0.0001) In lung SFU vs. B 24 hr rontreated control, with miean logio
CFUMung palr decreases of 3.1 , 3.02, and 3.63 (van], respectieely. The
20108 FFEUmL treatment group did not achieve ciatizScal sigrificance
vs. S 24 hr nontreated control {p=0U074) Twenty saven 5. suess
colonies recovered from Hee murine lung infection mode] demonstated
shmiliar sensiivity o the indvdusl phiages and by e £ phage cockial
when comipared 1o the starting strain.

Comslusione: The teo highestdoses of e phage cockial exnibited
eMcacy that was comparable b0 Vam In a 5. aweews lung Infecion model.
Mo svidence of recovery of phage resistant isolates was observed.
These resuits demonsirale the polential therapeufic utllity of phage
therapy In bscieral hurg Infections.

BACKGROUND

4 The rizing Bde of baciedal resistance o anfbioScs has diven 2
renewed Infenest in nowsl Seraples that can crcumvent traditional
mechanksms of neslstance

4 This clinical chalenge has sparked a re-sxamination of the potental of

bacteriaphage (phage) Sieragy.

Table 1. 5. aureus Neutropenic Lung Model

on day -4 and 100 mgikg on day -1

1 5 1xil® PFLIphage

2 5 Phage | IN | 1xIl° PFUIphage | 24mr
3 3 117 PFLIphage

4 £ |vancomyon| SC 100 mg'kg 241
B 3 - - 240
5 = - - 2w
4 Mice wers Immunocompromised with 150 mgikg cyclophosphamids

Inaculum of §.28 logy CFU & aursus UNT 944-3 In 50 pl was

deilvered Intranasally io famale ICR mice

Infection contnols necsived S0 pl FES-Mg diuent at 2 hrs and & hrs

post Infection

- Mean bacieral lung ters were 724 log 10 CRAUWIung pair at 2 hrs

- mcreased bo 9018 o, SFUMANg pair at 24 frs

AL-phage cocksall was administered 2 hre amd & hrs post-infection

using 3 dosing levels. 100 m@fg wancomycin was administered 35 at

2 hrz and & hrs post-imiection

50 plL doses of phage mibrwere administered such Sat each mouse

recaiyed 1610 FFLU per phasge, 16100 FFU per phages, or 12107 PFU
per phage at each time point, acconding b its dosage group.

Al the Bme of the first adminisiration of S0 yL phage mix, Siene wene

1.74 x 107 CFWiang pair. Thus, the maiBpiicEy of infection was ~50,
~& amd ~0.5 for e 3 dosage groups at the 2 hrs tme point wien the

first phage mily dos= was administensd.

4 In Infected, unreabed controls, the mean log CRMuNg pair Shers
Increased ~ 2 logs between 2 hrs and 24 hrs post-infection (Table 2).

4 Administaton of e teo highest phage cockll concentasons
resubedin 3 iogis CFU reductions compared 1o the 24 hrs control
group and 1 e, CFU reductions compared to bacteria Hbers a8 2 hrs
post-infection

Table 2 Evaluation of 4 phage cocktall vs vancomycin

1%10*PFIiphage BID

1x10" PFUiphage BID
17 PFUiphage BID 782045
Wancomysin 24 hrs E85=14
nfected unireated 24 hrs S1E=0.32
nfected, untreated 2 hrs 7242012

Figure 1. Efficacy of 4 phage cocktail in 5. aureus
lung maodel: statistical analysis of dosing groups

E3

IR

T T T T T T

1wl 1w ibt 1A Vencamycin Indectnd  Indecicd
PFUiphage PFUGage PPUphige 100 isghs  2hee M

Lo CFUTmng pair

RESULTS

4 Figure 1 shows a comparison of the difersnt eatment groups that
demonstrated siafstical signFficance as delemined by ANOVA
analysls [Tukey's multiple comparisons best).

4 The 1¥i0* PFUphage amd 1xl 0! FFU/pRage reatment groups
demonstrated & significant reduction in ung CFU v the 24 Brs non-
tresied control (P <0.0001 for both). These wo ineatments were
simliario the wncomycin-treated group.

< Ajthough e 1w’ FFU/prape treatment group also suggesizsd a
trend towans decreased lang Counts, siaistcal signficanoe vs e 24
hrs mon-treated confrol was not achleved [P=0,0745].

4 Twenty seven E. aursus colonies necoverned from the morine kng
Infection model demonsirated similar sensEwEy o P indvidual
phapes and io the 4-phage cockal wihen compared o the starting
strain.

CONCLUSIONS

4+ AS. surews S-phape ookl sdminisisnsd at e two highest dosage
levels demonsirabed eMicacy simllar io vancomyn Ina 5 aun=us lung
midel of Infection.

4 =3 log reductions in mean CFUAERG palr were observed when
compared o the 24 hrs unireabed confrol, and = 1 kog reducions wers
pbserved wes the 2 hrs untrestz=d control

4 MO values of z & PFU per phage at the ime of first administabion
were necessary for eficacy. An MG of 06 was insfMective.

4 These data support the potentisl ulliRy of phage cockballs &5 8
therapeutic agent for 5. sureus lung Infscions.
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Bacteriophaae therapy for the treatment of P. aeruginosa infections in cystic fibrosis patients

Susan Lehman', Steven Branston®, Frenk Smrekar’ , Rishi Pabary™, Eric Afon™, Jane Davies™, Sandra Moralea™
AmpliPhl Blosclences’, Department of Pasdiatric Respiratory medicine, Royal Brompton Hoepital, London®, imperial College London®

INTRODUCTION RESULTS CONCLUSIONS

AB-PAD1 Phage Mix Hosf Range
Phages were isolated from a varety of environmental sources inAustralia and the UE, using different
protocols a5 previowsly described [2]. Four phages were sefected based on the spectum of activity
aganst a reference paned of 67 distinet CF isolates, with the msmber of isolates tangeted by =2 phages
considersd an important selection criteria. The overall actvity of the selected 4-phage mix AB-PAM s

Chronic lung mfections caused by Pseudomonas seruginosa (PA) are a major
cawse of morbidity and mortality in cystic fibrosis (CF) patients. In some cases
effective antibiotic therapy is no longer available, with multi-drug resistant
{MDR) forms of these bacteria becoming increasingly challenging o reat. Thus,
new alfemative means of controling MOR. PA infections are urgently needed.

= Four phages were isolated and combined into a effectve profotype
phapge mix capable of infecting P aerugingsa clinical isolates collected
arourd the world. The developed 4-phage mix was shown to infect both
antibiotic susceptible/resistant and mucoidnon-mucoid CF sirains.

. . . : ised in Tabde 1.
Bacteriophage (phage) therapy & a potential therapeuic ool for the reatment ST - This study has shown that AB-PAQ1 has 3 broad range of activiy
of bactenal infections. However, due to the specific nature of phages, questions Mumberof  Area (Year of kkolaflon)  Type  AB-PADT % of Aofivity % of kolaies cenciitve to 22 addressing concems that the specificity of phages could make this
hawe been raised about the clinical i of ¥ based products Isclates phagos In mix
P e sed : @wﬁw perced ::: u”;';ﬁ;?'”:' i 25 ::::: mmm'ﬁnﬂﬁﬁlﬂmmgmtr;
We have orevi in the deveh of three &0 AL ZDOTE T o= 533% 250% reformulated overtime as the bacterial populations evolve.
mixes and shown that phages are sficacious in reducing both bactenial load & UzA 2014 EE B Ham - AB-PAD1 administered 3t the three dosage levels demonstrated efficacy
and rﬂmﬁmﬂ::;mmmmﬂmmm[” In this study, mm"ﬁ : u-s.uL:..l':mT?zuﬂ] H;,_FGF :;3’: ij: similar to meropenem ina P aﬂ?&m&mﬁn&lmﬂnﬂﬂdinﬁﬂiﬂn.
expanded the in testing eveloped a bactericphage mix (AB-PAD However, there seems o be a non-significant trend suggesting a
active sgainst relevant cinical PA isolates collscted fom around the word. In 188 Total CF Isalaies 7% 1% possiie dose-dependent effect.
addition, we demonstrated the efficacy of AB-PADT i vive n a murine lung Fr Total Isolates [CF « Mon-CF) ETI% 2145

lehlmdﬂﬂ.bl lﬂ'ﬂtnbﬂtl Mm{ffmhﬂﬁme(ID‘HmﬂJ—_dhw!mh

mmmmm_dhw
dorms. LR Lindsd Hingdorm, AL Scwimin: =
Smes ol Armeoa % ol sdnTh={re sEeEfve solvEeiol N u-_—u:m:-

infection model.
METHDDS Murine Lung Infection Modal
o
In vitro testing: Lytic bacteriophages were isolated from environmental sources |
in Australia and England and their activity screened against a reference ™
collection of 67 P aeruginosa from CF patients. A prototype combnation of four |
phages was then developed and tested for its activity against 420 global CF

In addition, we have confimed the usability of AB-PAD for:
f Clinical use (exclusively lytic, efficacious in vive)
+" Mebulisation (no significant decreasas in fite were observed)
+ GNP Manufacturing (long-term stability, current process optimisation)

The use of phages as therapeutc tools confnues io be a viable opbon for
the treatment of PA infections in CF patents. AmpliPhi Biosciences, in
collaboration with the Brompton Hospital, plan to evaluate the safety and
efficacy of AB-PADT in CF patients.

|
;

H&a

and non-CF clinical isolates colected between 2007 to 2015. Isolates included '!_
were both anfibicte susceptible/resistant and mucoid’non-mucoid. El REFEREMCES
u o
In vive testing: | CD-1 female mice were inoculated E N a 1.Pabary, i 2ingh, C., Morales, 5., Bush, A, Alshafl, K, Bikon, O, Alon, E., SmEgman, A
intranasally {IN} with 3.21 bog,, CFU in 50 pL of TSE. At 2 hrs post-infecton 3 r —E Davies, J. {2015]An-Psemdomanal bacteriophage reduces infectve burden and
{P1}. 50 pL 4-phage mix was administered I to three dosage groups (n=5) of ‘!l by j_.-L _E_ Iinflammaéory response In merine lung. Antimicroblal Agents and Chemo. 50 (2] T44-51.
mice consisting of 7.5c10%, 7.5x10° and 752107 PFLImL per phage (for a total 3 ] . ;
of 15105, 1.5¢10¢, or 15107 PFL administered). A second identical dose was 1 | R FLrRe oy e A (3305, Bacteroenages: Siloay nd Aspleatons. Bcs

admiristered IN at & hrs Pl. Meropenem (23 mg'kg) was adminisiered

subcutaneously at 2 hrs and 8 hrs Pl to a fourth group. A ffth group was N p>038 ACKNOWLEDGEMENTS
infected, but reated with the phage diluent. Al mice were euthanized at 24 hrs | T e — .

" g = ! g - - \agues: 5. Meams, D Rankim, R Cok for perferming the
and CFUNung pair determined. Statistical analysis was performed using Tukey's U’-‘";:'" ’-'“'“‘:m ’-'"“:m ]"1';'1""‘ I;';"‘* phage testrg. i Bognik, 2. Kaleic and & Alspre for technical azzistance n phage producson
rrultiple comparisons test (Graphpad Prism 6, p < 0.05). par per daze o Saze =k " Willam Weiss and the UNTHEC Fre-Cinical Services beam for pefarming the animal work

“AuThor’s Comtact dezals: Sandra Moraias, spmiiiampliphibio.com, 81 () 8005 7834, Ampiehi Blosciences Is 3 public U

and Or Karen 3w for providing experimental imput.
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i e uns | Phage therapy of staphylococcal chronic osteomyelitis in
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experimental animal model

Chandan Kishor?, Raghvendra Raman Mishra*T, Shyam K. Saraf!. Mohan Kumar?, Arvind K. Srivastav*

& Gopal Nath?
Tabte. Bacomiophace gy of e ad chromc stovmyeit bk mode

Group A 37wk 4wk Stk &% wk 7% wk onwards
Background & objectives: Methicillin resistant Staphylococcus aurens (MRSA) are the commonest cause : cLm2 cLxm
of osteomyelitis. The aim of this study was to evaluate the role of an alfernative therapy i.e. application e o oemo e
of 8. aureus specific bacteriophages in cases of osteomyelitis caused by MRSA in animal model. Growpe  Puags g 1 e 12 it on
Methods: Twenty two rabbits were included in this study. The first two rabbits were used fo test the o ?E;mm:i:::mmmm
safety of phage cocktail while the remaining 20 rabbits were divided into three groups; group A (n=4) ; cim camam
to assess the establishment of osteomyelitis; group B (n=4) osteomyelitis developed but therapy started : e e
only after six weeks; and group C (n=12) osteomyelitis developed and therapy started after three weeks. s iz cm camsas

; cur cax camss

Groups B and C rabbits were treated with four doses of cocktail of seven virulent bacteriophages at the . o o o
interval of 48 h. Comparison between three groups was made on the basis of observation of clinical, 5 cire cone cans C2RSHS  Fou b secrifced on day 5 in 6"

week

radiological, microbiological, and histopathological examinations. B o o o e
1 ClR2 C1R2 C1,R2 C2R5H3
Results: Experimental group rabbits recovered from the illness in the subsequent two weeks of the therapy. = o o o e
Group B Phage therspy given om days 13,57
Appetite and activity of the rabbits improved, local oedema, erythema and induration subsided. There et s derved for S weskine.
were minimal changes associated with osteomyelitis in X-ray and histopathology also showed no signs ' e cha e e o
2 ClLER1 C1R2 C1ER3 C1R3 CIR3
of infection with new bone formation. Control B group rabbits also recovered well from the infection. : cre cms cums ciza care
. . . . 4 ClR2 ClER2 ClR3 ClR3 CIR3
Interpretation & conclusions: The present study shows a potential of phage therapy to treat difficult S e ——
. . . . . comical Ern.Jsinn, nsl.Enlysis_ sclerosis, xnd sequestrum formation; R4, cortical mnsum ostealysis, sequestmum fmmxﬁ.n?l al:d arthritis
infections caused by multidrug resistant bacteria. e S e e

All four rabbits of group B were kept for long term observation to sez changes in clinical and radiological features

4. Histopathological slides of group C rabbits showing minimal
mmation at 3rd week (a) and no inflammation with new
1ation at 6™ week (b). Stain H & E. magnification 10x.

Fig.2. Pus culture showing positive result in 2™ (a) and 5th (b) week, negative result in 7th week (c) in group B rabbits.

Indian J Med Res 143, January 2016, pp 87-94
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S BURNED AND INFECTED MICE

Service de santé
des armées

PHAGE SC 6h post-infection

Votre vie,
notre combat

SEVENTH FRAMEWORK
OGRAMME

Souris SKH1 (Cy'Yp) infectees SC par E. coli SH113
traitees par cocktail ® anti-E. coli

100 -

- < conc.

> 80 & <110

Concltfsuons PP0O121 .2 T s

*No treatment Survival rate : 20% & 604 p———
*Treated JO (infection+6h) via SC :SR = 100% ‘o ey
*Dilution of cocktail =105 PFU ©
20+ -
—&— Tem nfectL
c T T T T T

0 2 B 6 8 10 12

Jours apres infection SH113

MINISTERE
DE LA DEFENSE

COLLOQUE ANTIBIORESISTANCE « le temps des actions » -17 NOVEMBRE 2015

P. Jault
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Expertise limitée dans I'Union Européenne:

- en France

- en Belgique

- en Allemagne

- en Pologne

- en Roumanie



Cas 1: Homme de 45 ans co-infecté VIH/VHC
Polytraumatisme le 10 février 2005 (37 fractures)
avec ostéite chronique du pied a SARM a J30

4

Intervention avec
Phagothérapie en - Juin 2008
mars 2008 R

Disparition des signes
infectieux et fermeture
Progressive de la plaie

Pour la premiere fois depuis
presque deux ans je peux
méme me baigner !

Juin 2009




Cas 2: Femme agée de 30 ans
Traumatisme de la cheville apres
Défénestration en 1995 avec osteite

du pied postopératoire traitée

Avril 2008

ke

.’ N ; i

Rechute en 2004 avec SASM traité
par AB et nouvelle fistulisation en
2006; DRESS syndrome sous AB
en février 2008

Réintervention avec
Phagothérapie
antistaphylococcique

Juin 2010: asymptomatique,
sans syndrome inflammatoire,

sans antibiotique depuis
mai 2009

e
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QUE FAIRE:

Création rapide de structures de « référence » au niveau de I'Union
Européenne avec missions bien définies comme nous le réclamons
depuis plusieurs années avec PHAGE .org

Direction générale
de I'offre de soins

Existence de:
- CNR par germes

- CNR par pathologies: Infections ostéo-articulair | Centres de référence
complexes labellisation,
- CNR Maladies rares structures
Situation particuliere de la phagothérapie car: spécialisées

- il s'agit d'une thérapeutique | 08 P vl - haal 2013
- s'appliquant a de nombreuses pathologies d'organe
- destinée a ftraiter de nombreuses infections souvent nosocomiales

- devant tenir compte de I'expérience de |'antibiothérapie
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« TOURISME MEDICAL »
e}
%

Phagothérapie

Soukhoumi

Otchamtchire Tchikharechi

o Zougdidi Ambrolaourt
\/ e r ) '
Poti Se::aki K'honi. Tkubo.uh Tcgiatour
Noire Ote o " Koutaissi
E Samtredia . :
Soupsa ® Zestafoni Gori
i Telavi
Kobouleti Oy Khachouri > Kazpi Mtskheta o'V
' Borjomi ® ? Saga:edzo
Batoumi @ /DRI 3 TBILISSI i}
Akhaltsikhe ) :
Marneouli Roustavi 2
Bolnissi® o Dedoplis-
0 50 km Akhalkalaki Gardabani Tskaeo
_— - alk
TURQUIE
53] Ministére des Affares étrangéres - Cente de crise /08072013 - ARMENIE - AZERBAIDJAN'
B Formellement déconseillé Vigilance renforcée

Déconseillé sauf raison impérative Vigilance normale



Votre voyage thérapeutique a Tbilissi

SE SOIGNER EN GEORGIE

69 Sanavardo Street 0104 Thilissi Georgia

Alain LAVIT

Teél : 00995 322 981 995

¢ Se soigner

Mail : contact@sesoignerengeorgie.com

en Géorgie

Quantités Prestations Prix en €/UNITE Prix en €/TOTAL
Sommaire 2 Vols Paris 14h15 Thilissi 02h55-Bagages inclus 240,77 € 481,54 €
Page 2 SOMMAIRE ET RAPPEL DE VOS BESOINS 1 Transfert Aller- Aéroport o€ 0€
Page 3 VOTRE PROGRAMME
1 15 Transferts Appartement-Institut Eliava 200€ 200 €
Page 4 LOCALISATION
Page 5 VOTRE APPARTEMENT 21 Jours Appartement a Thilissi 48 € 1008 €
Page6 VOTRE APPARTEMENT 1 Analyse Institut Eliava 120€ 120¢
Page 7 VOTRE APPARTEMENT 420 €
, 15 Accompagnateur francophone pour 15 jours 28e
Page 8 L'INSTITUT ELIAVA
Page 9 VOTRE TRAITEMENT 1 Traitement Phagothérapie 3 semaines a L'Institut Eliava 3630€ 3630€
Page 10 VOTREWEEK END TOURISTIQUE
Q 1 Transfert Appartement - aéroport pour 2 personnes D€ 0
Page 11 VOTREWEEK END TOURISTIQUE
Page 12 VOS TRANSFERTS 2 Vols retour Thilissi 06h20 - Paris 13h25 Bagages inclus 0,00€ 0,00€
Page 13 VOS TRANSFERTS - VOTRE ACCOMPAGNATEUI Option Massage bains turcs privatisés-Transferts inclus 50€ 0
Page14  LES OPTIONS , Journée de visite de Thilissi avec guide + transferts +
Option taurant 96€ 0
Page 15 VOTREBUDGET res
Page16 COORDONNEES Option Diners chez I'habitant (transferts inclus) 30€
Prix total 5 859,54€
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1.|Mi55iun de prise en charge de recnursl |

> u'u;n;\\m
BAKTEPUODAT
. . . . CTAGUIOKOKKOBBIN,
2| Mission de coordination|:| .
(0] Mn

3| Mission d’expertise

4] Mission d’enseignememl

Cocktall de bacteriophages pour lutter contre certaines Infections bactériennes ostéo-
articulaires provoquees par Staphylococeus (aureus et epidermidis)

5| Mission de recherche|

Phage conference in Thilisi, Georgia in the beginning of the 1930': Alexander Tsulukidze
(presenting), Felix D'Herelle, Simon Amirajibi, and George Eliava (at the table).




OTHERAPIE 2020

Association Loi 1901

L’association PHAGOTHERAPIE 2020 a pour objet de développer un cadre spécifique
pour une utilisation régulée de la phagothérapie.

Pour ce faire, 'association se fixe pour objet de :

susciter et promouvoir par tout moyen la recherche sur la phagothérapie,
centraliser et diffuser les connaissances scientifiques,

coordonner les initiatives et les activités des organismes publics, des
chercheurs, des industriels et des soighants,

favoriser les actions et décisions en matiere sanitaire,
éevaluer l'intérét de la phagothérapie et de la phagoprophylaxie,
définir les modalités pratiques d’utilisation de la phagothérapie (besoins,
composition, indications),
pagher les patients désireux de bénéficier de la phagothérapi




OTHERAPIE 2020

ssocilation Loi 1901

BUREAU CONSEIL COMMISSIONS
CONSEIL SCIENTIFIQUE SPECTALISEES

ADMINISTRATIO
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EQUIPES MULTIDISCIPLINAIRES

CLINICIENS, MICROBIOLOGISTES, ECOLOGISTES
PHARMACIENS, CHERCHEURS, JURISTES
VETERINAIRES, SOCIETE CIVILE, ETHIQUE

COOPERATION EUROPEENNE : RESEAU DE
CNR

220 Phag_es for Human Applications Group Europe vzw
0'/‘ Militair Hospitaal Koningin Astrid

C DIS/Site NOH, Blok C, 1ste verdieping

*%e Lokaal 1.391

& Bruynstraat 1

P-H-A-G-E.org 1120 BRUSSEL



i TERCOMMONAL Natural bacteriophages against multidrug resistant (MDR) bacteria
o Lutle 0 lynosd ANRAG Patey 0", Breuil ).}, Alavidze Z*., Mingot N°,, Dublanchet A. 12

1. Daparmant of Infagnous and Topical dissasss 2 Laboratory of microbiology, Wlenauve Saint Gaorges Hospiral, Francs 3. Georges ENava Insumu, Thillsl Georgla

Introduction ,
Phages were discovered in 1915 by F. W. Twort and F. d'Herelles who isolafed and used 1 ‘
them for the first time in 1919 for the treafment of dysemteria. Since that fime, many P - Y
bacterial infection have been treated with phages around the world. They were reglaced T
by antibiatics in Westem Europe, but continued to be used in East Europa. e
During the last years we chserved o dramatic increase of MDR bacteria, especialy
carbapenemase producing enterabacteria, assaciated with nasocomial autbreaks. :
Such on outbreok due to a mulfidrug resistant strain of oxa 48 producing Kebsiglr . .
preumoniae (K. preumaize) occurved ot Villereuve Saint Georges Hospital in 2010-201 L L L L La - R ; el ;
with 3 waves (fable 1) Ll : . : 3 ' ' /| T f
Table:Outbreak in Villeneuve Saint Georges Hospital Results s o s i s f i
e N Antibigtic. susceptibi egidemic strain of our g
WAVES 12 3 I patents with his stron were idenifed g pue i i was mtfidng resistan, bing any susceptible o colimycing and f
%SETEI _}rﬂ E g (with or Hﬂhﬂm. infectionland 283 contocts. e susceptibity to Amikacie and tygecyclie. Comments
CONTACTS 23 S 3T EEFE’EN"mm ’%i:;’; m;ﬁ Phage effcacy These resuts show @ great efficcy of the specfic ani K preumonice phuge sootes of
the isoation of a e e All our isoltes were susceptible to the specific phage. Elizva Institute against cur epidemic strain. Other French epidemic MW
soltion of a spcificic phage. This efficacy was fourd for 3 of the 4 French clona strins. Commercia availoble shages cocktuis 040 48 were lso sensitve but such an efficacy was ot fourd with 3 commercially ovailt
Material or Infeé'f/phage SpeC/f/C aﬂﬂkp pyobacre/ﬂlophage f{ﬂd
isolation i
e oxa 48 phage
and 10ml conce it of
hours . Centrifu
recovered wsing fage
T test the sens
Bocterial sfrain i
LB or TS agar
#g: products 3nm
Fee commer
2 polyvaleat ph aa:éaﬁlmaaan for
and one cortain 20 wixS Was
Strains help
All the 14 £
claral £ ‘m. of
Center, [i
outbreak in Bas ' - ——
Phage effica
Ta test the ph
Hullﬂr Hiniﬂnnj‘.ﬂ WL e EALNV IR DD R W L L R I PR H . . . - - . TUT OmSIESmSoSSIT T OTSmSSws o s ammomnommar pms mEmommrommnoanemomsemmwemen
spread by swabbing. n-'“ ational and Evropean Authoriy and inferncfiondl healfh orgarésaton (WHO) should be mare strains of K. preumaniae send fo our microbinlogica Laboratary.

implicated to develop research and tricl with phages.

test was inferpreted after 24 hours.
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Des hopitaux débordés par
tuberculeux d'Europe de I'E

Phagothérapie

par [vves Mamou - ke 23/01/2013

INFO LE FIGARO - Depuis quelques mois, des dizaines de
Géorgiens, Tchétchenes et Russes, atteints d'une tuberculose
ultrarésistante, débarquent en France. Outre le coiit élevé de
leur prise en charge, le risque de contagion inquiéte les
autorités sanitaires.

Une reponse: les PHAGES

TB: the return of the phage. A review of fifty years of

mycobacteriophage research
INT J TUBERC LUNG DIS 3(3):179-184

© 1999 IUATLD
R. McNerney
A Question of Attire: Dressing Up Bacteriophage Therapy Department of Infectious and Tropical Diseases, London School of Hygiene & Tropical Medicine, London, UK
for the Battle Against Antibiotic-Resistant Intracellular Bacteria
Effect of mycobacteriophage to intracellular mycobateria

in vitro
PENG Li, CHEN Bao-wen, LUO Yong-ai and WANG Guo-zhi
A12.ISOLATION AND CHARACTERIZATION OF SIX NOVEL

MYCOBACTERIOPHAGES AND INVESTIGATION OF THEIR ANTIMICROBIAL
POTENTIAL IN MILK

S " Lorraine Endersen’, Aidan Coffey'*, Horst Neve?, Olivia McAuliffe?, R. Paul Ross*and Jim
bt T O’'Mahony?
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j LG Selection and Characterization of a Candidate

Lucie & Raymond AUBRAC

;\(GEEPI‘h;a;giI Therapeutic Bacteriophage That Lyses the Escherichia
coli 0104:H4 Strain from the 2011 Outbreak in Germany

Maia Merabishvili'%?, Daniel De Vos', Gilbert Verbeken', Andrew M. Kropinski*®,

Dieter Vandenheuvel®, Rob Lavigne®, Pierre Wattiau’, Jan Mast®, Catherine Ragimbeau®, Joel Mossong®,
10,11

Jacques Scheres ™ ', Nina Chanishvili’, Mario Vaneechoutte®, Jean-Paul Firnay“

1 Laboratory for Molecular and Cellular Technology, Queen Astrid Military Hospital, Brussels, Belgium, 2Eliava Institute of Bacteriophage, Microbiclogy and Virclogy,
Thilisi, Georgia, 3 Laboratory of Bacteriology Research, Ghent University, Ghent, Belgium, 4 Labormatory for Foodbome Zoonoses, Public Health Agency of Canada, Ontario,
Canada, 5 Department of Molecular and Cellular Biology, University of Guelph, Guelph, Ontario, Canada, 6 Laboratory of Gene Technology, KU Leuven, Heverlee, Belgium,
7 Unit of Highly Pathogenic & Foodborne Zoonoses, Veterdnary and Agrochemical Research Centre, Brussels, Belgium, 8 Electron Microscopy Unit, Veterinary and
. Agrochemical 8 Research Centre, Brussels, Belgium, 9 Surveillance and Epidemiclogy of Infectious Diseases, Laboratoire National de Santé, Luxembouny, Luxembourg,
g ¥ 10Maastricht University Medical Centre, Maastricht, The Metherlands, 11 European Centre for Disease Prevention and Control, Stockholm, Sweden
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Euh..Oui, vous
avez bien compris.

Lucie & Raymond AUBRAC

Je voudrais traiter
votre infection
avec des virus.

0 Phages for Human Applications Group Europe vzw
o?} Militair Hospitaal Koningin Astrid
" " C DIS/Site NOH, Blok C, 1ste verdieping

'33: Lokaal 1.391
Bruynstraat 1
P~H-ATG-E.org 1;g)6n;I;TJaSSEL -J P PIRNAY
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Agence nationale de sécurité du médicament
et des produits de santé

La transplantation de microbiote fécal et
son encadrement dans les essais clinigues

TMF= coprophagie médicalement

assistee .
*Dilutions (nhon standardisée): 50 a 60 g de
selles/ 200 a 300ml de solutions (eau, sérum
salé, lait,...). Moyens Techniques variables.

1. Généralités et Cadre réglementaire applicable

En France

+ Selon le Code de la santé publique Au niveau international
b L. > Pas de statut particulier pour le microbiote fécal
» Hétérogeéneéité sur le statut du

10 9 aCterI €S par > Art.1.. 5111-1 = définition d’un médicament

ramme microbiote fécal
g > OR microbiote fécal utilisé a visée curative
de selles DONC considéré comme un MEDICAMENT o

O N 100 f . I d « USA : médicament
1 a 0l1S p us ae » Stade précoce de développement + Pas d”AMM
baC_ DONC cadre législatif applicable aux « UE : Tissu (Royaume-Uni,
ter 10 p h ag es > Préparations magistrales et hospitalieres Danemark et Pays-Bas)

> Mdcts expérimentaux destinés a 1 essai clinique

& Art. L. 5121-1 et L. 5121-1-1 du Code de la SP

(ANSM 2014 16




