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Chronic bone and joint infection

* One of the most difficult-to-treat ID
* Bacterial mechanisms of persistence

e Sequestrum in chronic osteomyelitis

* Implant surface (osteosynthesis, prosthesis)
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Chronic bone and joint infection
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* One of the most difficult-to-treat ID
* Bacterial mechanisms of persistence

e Sequestrum in chronic osteomyelitis

* Implant surface (osteosynthesis, prosthesis)
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Protheseninfekte

Brauchen wir spezielle Revisionszentren flr Protheseninfekte nach dem Vorbild Frankreichs?

Zusitzlich werden in die Behand-
lung auch Radiologen, Anisthesisten,
Rheumatologen und Physiotherapeu-
ten mit cinbezogen.

BERLIN Periprothetische Infektionen

sind eine der schwerwiegendsten Kompli-

kationen in der Endoprothetik mit nachhal-

tigen Auswirkungen fiir den Patienten, das

behandelnde Team und das Gesundheits-

system. Einen relevanten Einfluss auf den

ne Therapieerfolg haben unter anderem die
Wahl eines adaquaten Therapiekonzeptes,
die Expemse des behandelnden Teams und
g (eq benhelten der Klinik.

“t

Anfrage mit PPI-Fall
durch externe Klinik
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Centre National de Référence

Staatliche Referenzzentren fiir Muskuloskelettale
Infektionen (CRIOAC)
-» interdisziplindre Diskussion und Entscheidungim Medical board
(ahnlich Tumorkonferenz)
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vereint werdem.

IHI ‘ PharmD, PhD ) Einc unzureichende Behandlung
! ’ fiihrt hdufig zum Versagen der
= B P n MlcrObIOIOQISt Bo Therapie mit der Persistenz der

Infektion. Langjahrige Verldufe mit

SU nicht selten einer Odyssee an Opera-
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tionen und Krankenhausaufenthalten
an verschiedenen Kliniken mit unter-
schiedlichen Arzten kénnen dann fol-
gen. Hiufig sind die meist gut gemein-

Abb. 1: Organisation und Ablauf der Behandlung von Patienten mit Gelenk- oder
Knocheninfektion in Frankreich. Vorstellung der Patienten am Referenzzentrum erfolgt
entweder direkt ambulant oder iiber eine staatlich gefiihrte Webseite.
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Implementation of a Phage Therapy Center in a CRIOAC
250 km

PHAGELYON

CLINIC
MICROBIOLOGY
() AND INFECTION

FERRY T et al. 2021

T. FERRY OFID 2018

PHAGES T. FERRY JAC 2018
T. FERRY Frontiers Med 2020
() TARGETTING T. FERRY Frontiers Med 2020
O 0 S. aureus T. FERRY SICOT-J 2020
P. aeruginosa | C- OLENDA AAC 2020
o .‘ T. FERRY Frontiers Med 2021
_ ® ‘ @ o®
- o0 NO PHAGE AGAINST S. epidermidis
® . PHAG- 8\NE ContraFect

o) =
MINISTERE

. O DE UENSEIGNEMENT

SUPERIEUR

DE LA RECHERCHE Hc,,';

ET DE L'INNOVATION e

Liberté

Egalitd )

Fratermité

@OBJI @O Endocarditis @O Pneumonia




Prosthetic joint infection
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Acute w
< 1 month \

Open ‘DAIR’
Debridement and

Implant Retention
60-80% success




Prosthetic joint infection

Open ‘DAIR’
Debridement and

Implant Retention
60-80% success

°
& gy Josse et al.

“ Front Microb.
2019

Sendi et al.
| Clin Infect Dis.
il 2006
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Courtesy S. Lustig




Prosthetic joint infection

Acute
< 1 month e
For arthroscopic DAIR
Suces rate close t
Open ‘DAIR, Incomplete debridement
Debridement and Impossible to change the mobile part
Im plant Retention More convenient for the patient
60-80% success Low rate of superinfection

Keep a drug into the joint space



Prosthetic joint infection

Acute \;, Chronic
< 1 month \ > 3 months
Open ‘DAIR’ Prosthesis

Debridement and Explantation

Implant Retention 1- or 2- stage exchange
60-80% success 70-90% “success’




Planktonic
bacteria

Bacteria
embedded
in biofilm

Prosthesis surface

1-stage
exchange

Antibiotic-=- f‘
impregnated =8
PMMA S
cement tos 8
fix the |
prosthesis#

Prosthesis

lterative surgeries

High cost for healthcare
Loss of function

Loss of bone stock

High risk of superinfection

HCL



Prosthetic joint infection

Acute » Chronic
< 1 month \' >3 months

‘DAIR’ Prosthesis
Debridement and Explantation
Implant Retention 1- or 2- stage exchange

60-80% success 70-90% success

Low success rate for chronic infections




Prosthetic joint infection

\
Acute v, Chronic
< 1 month V > 3 months

Suppressive antibiotics
to « control » the infection

No biofilm

‘DAIR’ eradication | Prosthesis
Debridement and Explantation
Implant Retention 1- or 2- stage exchange

60-80% success 70-90% success

Low success rate for chronic infections



Prosthetic joint infection

A\ |
Acute ) Chronic

To increase the probablility of suppressive antibiotics
to « control » the infection

To eradicate hiofilm?

‘DAIR’ Prosthesis
Debridement and Explantation
Implant Retention 1- or 2- stage exchange

60-80% success 70-90% success

Controlling the infection
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Bacteriophage Lysins

Vincent A Fischetti

@microbephage
Tristan Ferry Lyon University Hospitals v
@FerryLyon

Incredible talk of Pr. Vincent A. Fischetti @microbephage
@IDWeek2019 about the great potential of
#bacteriophage #lysins to induce bacterial explosion...
and disappearance! It's good to hear that he discovered
lysins that are active against #multidrugresistant
#ESKAPE pathogens!



Combination Therapy With Lysin CF-301 and
Antibiotic Is Superior to Antibiotic Alone for The Journal o

w  Infectious

Treating Methicillin-Resistant Staphylococcus =m Diseases
aureus—Induced Murine Bacteremia :

Raymond Schuch,' Han M. Lee,’ Brent C. Schneider,’ Karen L. Sauve,’ Christina Law,' Babar K. Khan,' Jimmy A. Rotolo,’

Yuki Horiuchi,' Daniel E. Couto,' Assaf Raz,” Vincent A. Fischetti,? David B. Huang,' Robert C. Nowinski,' and
Michael Wittekind'

'ContraFect Corporation, Yonkers, NY, and 2Departrnent of Bacterial Pathogenesis and Immunology, The Rockefeller University, New York, New York

-

-

CF-301



Combination Therapy With Lysin CF-301 and
Antibiotic Is Superior to Antibiotic Alone for The Journal o

w  Infectious

Treating Methicillin-Resistant Staphylococcus =m Diseases
aureus—Induced Murine Bacteremia :

Raymond Schuch,' Han M. Lee,’ Brent C. Schneider,’ Karen L. Sauve,’ Christina Law,' Babar K. Khan,' Jimmy A. Rotolo,’
Yuki Horiuchi,' Daniel E. Couto,' Assaf Raz,” Vincent A. Fischetti,? David B. Huang,' Robert C. Nowinski,' and
Michael Wittekind'

'ContraFect Corporation, Yonkers, NY, and 2Departrnent of Bacterial Pathogenesis and Immunology, The Rockefeller University, New York, New York

B

a2m [ rains
: Growth
L =
o Vancomycin: MW2
ba g VAN -
§ 3 DAP ‘
2 CF-301
1 g —
° 0 1 2 3 4 5 6 c > % * Combo
H ® CF-301
§ + VAN

._1 + Buffer

0 24 48 72
Hours

J Infect Dis 2014




CLINICAL MEDICINE The Journal of Clinical Investigation

Exebacase for patients with Staphylococcus aureus
bloodstream infection and endocarditis

Vance G. Fowler Jr.,"? Anita F. Das,? Joy Lipka-Diamond,* Raymond Schuch,® Roger Pomerantz,® Luis Jauregui-Peredo,®
Adam Bressler,” David Evans,® Gregory J. Moran,® Mark E. Rupp,’ Robert Wise," G. Ralph Corey," Marcus Zervos,"
Pamela S. Douglas,"? and Cara Cassino®

100 -
p=0.31 p=0.01 p=0.80

I ‘ | Bl Exebacase + Antibiotics
80 - N 74.1 75.9

2 Antibiotics alone

60.0

604

40 -

% Responders

20~

mITT MRSA MSSA



Bacteriophage Lysin CF-301, a Potent

Antistaphylococcal Biofilm Agent

Raymond Schuch,? Babar K. Khan,?* Assaf Raz,® Jimmy A. Rotolo,?

Michael Wittekind?

ContraFect Corporation, Yonkers, New York, USA? Laboratory of Bacterial Pathogenesis and Immunology, The

Rockefeller University, New York, New York, USAP

TABLE 1 Activity of CF-301 and DAP against mature biofilms

Concn (ug/ml) of:

CF-301 DAP
Organism n MBEC,, Range MBEC,, Range
MSSA 40 0.125 0125 to 1 >1,024 512 to >1,024
MRSA 55 0.25 0.125 to 0.5 >1,024 >1,024
CoNS@ 46 8 0.125 to 32 >1,024 256 to >1,024
S. pyogenes (group A) 27 0.25 0.03to 1 >1,024 256 to >1,024
S. agalactiae (group B) 20 0.5 0.03 to 1 >1,024 512 to >1,024

(3]
1

(‘)D()()(hlm

aCoagulase-negative staphylococci examined in this study include the following (number of isolates in
parentheses): S. epidermidis (21), S. warneri (9), S. hominis (5), S. capitis (2), S. saprophyticus (2), S. cohnii (1),

S. hyicus (1), S. lugdunensis (2), S. sciuri (2) and S. simulans (1).

Antimicrob Agent Chemother 2019
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Arthroscopic DAIR with local administration of Exebacase (Lysin CF-301)
followed by suppressive tedizolid as salvage therapy in elderly patients
for relapsing multidrug-resistant Staphylococcus epidermidis prosthetic knee infection

#LysinDAIR procedure

Front Med 2021



Arthroscopic DAIR with local administration of Exebacase (Lysin CF-301)
followed by suppressive tedizolid as salvage therapy in elderly patients
for relapsing multidrug-resistant Staphylococcus epidermidis prosthetic knee infection

#LysinDAIR procedure

‘Table 1. Antibiograms and exebacase MIC of the patients’ S. epidermidis isolates.

- Pl enisode Sampling  Exebacase MIC Antbiotics
5 date (mg/L) OXA K GM NN E L TE OFX SXT FA RA VA LZD
Patient 1 Previous episode 04/02/2016 NT R R R R R R 1 R R R R S S
Joint puncture before surgery 17/11/2017 1 R R R B R R I R R R R S S
At the time of surgery 08/11/2018 2 R R R R R R 1 R R R R S S
Patient 2 Previous episode 02/12/2013 NT R S S S pIEEEREE S S KRS R S S
Previous episode 11/10/2013 NT S R R R R R S R R RIS S S
Joint puncture before surgery 13/09/2018 0.125 S S S 8 S S8 S S S S NT S S
At the time of surgery* 08/11/2018 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Patient 3 Previous episode 04/02/2011 NT R R R R R R R R S R NT S S
Joint puncture before surgery 07/06/2018 0.25 S R R R R R R R S R R S S
At the time of surgery 10/01/2019 2 S R R R R R R R I R R S S
Patient 4 Previous episode 23/05/2018 NT S S S S BEN S S S S R S S S
Joint puncture before surgery 19/07/2018 ID S S S S R S S S S S S S S
At the time of surgery 10/01/2019 NT R R R R R R S R R R S S S

Front Med 2021



Arthroscopic DAIR with local administration of Exebacase (Lysin CF-301)
followed by suppressive tedizolid as salvage therapy in elderly patients
for relapsing multidrug-resistant Staphylococcus epidermidis prosthetic knee infection

#LysinDAIR procedure

30th

Paris, France
18 -21 April 2020

3 ? frontiers
in Medicine

ContraFect -

(CRrioAc

Front Med 2021



Arthroscopic DAIR with local administration of Exebacase (Lysin CF-301)
followed by suppressive tedizolid as salvage therapy in elderly patients
for relapsing multidrug-resistant Staphylococcus epidermidis prosthetic knee infection

#LysinDAIR procedure

The biofilm was macroscopically visible

Front Med 2021



Arthroscopic DAIR with local administration of Exebacase (Lysin CF-301)
followed by suppressive tedizolid as salvage therapy in elderly patients
for relapsing multidrug-resistant Staphylococcus epidermidis prosthetic knee infection

#LysinDAIR procedure
3

| Patient 2

Relapse
at 2 years
No Lysin-related Clinical
adverse event response
Y s | At 1 year
M 1 Favorable
ContraFect outcome
at 2 years

Front Med 2021
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Conclusion

 Part of patients with chronic PJI need conservative treatments to keep the function

» Dedicated clinical expertise (CRIOAc) is required to select patients and relevant indication of a
conservative approach

* No Phage targeting S. epidermidis is available in France

e Exebacase (CF-301) is a lysin with bactericidal and anti-biofilm activities

e Clinical trial in patients with S. aureus bacteremia

« Under the supervision of the French healthcare authority, four patients with relapsing
multidrug-resistant S. epidermidis prosthetic knee infection were treated with the
LysinDAIR procedure

 Clinical response at one year in two of them, with a sustained response at 2 years in one
patient

» Exebacase has the potential to be used as salvage therapy during arthroscopic DAIR in patients
with relapsing multidrug-resistant S. epidermidis prosthetic knee infection, to improve the
efficacy of suppressive antibiotics, and to avoid considerable loss of function

* Phase ll clinical trial will be done to confirm this hypothesis
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