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Two major issues, sometimes combined
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Joint effusiony septic arthntis
with infiltration of PMNs into the joint
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IMPLANT SURFACE
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BONE-IMPLANT INTERFACE

Prosthes:s ioosening
with infiltration of PMNSs in bone

T. Ferry et al. Chapter in the book “Infection in Knee Replacement” on behalf of Springer and ISAKQOS, 2021
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57-year-old man with chronic osteomyelitis

Amputation
Pathology: skin carcinoma
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Chronic and severe prosthetic joint infection FI Case fiep 2018

complicated by amyloid A amyloidosis with renal and
bladder impairment

Nicolas Benech,' Sebastien Lustig, "*** Christian Chidiac,"*** Tristan Ferry, **** on
behalf of Lyon BJI Study group

66-year-old woman
Bone resection for tumor

Prosthetic-knee infection

2-stage exchange " :
Failure in 2002 b Amputation

Lost to follow-up | Haemodyalisis
15 years later

Fistula

End-stage kidney injury




Risk for chronic infection with a fistula

fistula as only
symptom during

IIIIIIIIIIIIII*
Device-related

years
infections
N = Implant
| loosening
|\ @5~
| Skin carcinoma Need for
a new

Marjolin's ulcer implant?

Amyloid A (AA) @
amyloidosis




7 ko

isk for chronic infection with a fistula

A e EEEEEE® * fistula as only
symptom during

years

& Implant

loosening

Device-related
mfectlons

Ski . Need for
IN carcinoma 3 new

e :
Suppressive antimicrobial Marjolin's ulcer implant?

Therapy (SAT)

Amyloid A (AA) @
amyloidosis




' R

isk for chronic infection with a fistula

A EEEEEEE ' fistula as only
symptom during

Device-related

years

infections
» = I " |mplant
loosening

Ski . Need for
IN carcinoma a2 new

e :
Suppressive antimicrobial Marjolin's ulcer implant?

Therapy (SAT) Amyloid A (AA) @
‘FIX’ the infection amyloidosis

Avoid the bacterial replication




Non-Operative Management of Chronic Infections
Curative surgery not feasible

Find the pathogen(s) (surgery or joint puncture or US/CT guided bone biopsies)
Discuss a conservative surgery:

» Several gold standard samples to find pathogen(s)

* Reduction of the inocula (planktonic)

* Fistulectomy (pathology)
Start empirical and then primary antimicrobial therapy (6w to 12w)

Then switch to suppressive antimicrobial therapy (SAT)




Suppressive antimicrobial therapy (SAT)

Consensus document

2017 &
Management of prosthetic joint infections. Clinical practice
guidelines by the Spanish Society of Infectious Diseases and
Clinical Microbiology (SEIMC)

Some patients may be considered unsuitable for
implant removal, either because they present with too
many baseline conditions, or because a poor
functional outcome is foreseen. In these patients,
prolonged or indefinite antimicrobial therapy aiming
to control the infection may be considered. This
strategy is known as SAT (suppressive antimicrobial
therapy).




Suppressive antimicrobial therapy (SAT)

Diagnosis and Management of Prosthetic Joint 2013
Infection: Clinical Practice Guidelines by the
Infectious Diseases Society of America® 1DSA

Douglas R. Osmon.' Elie F. Berbari,' Amhony R. Berendt” Daniel Lew,” Wemer Zimmerli.' James M. Steckelberg,'
Nalini Rao,** Arlen Hanssen,” and Walter R. Wilson'

Table 3. Common Antimicrobials Used for Chronic Oral Antimicrobial Suppression (B-Ill Unless Otherwise Stated in Text)*®

Mcroorgansm Preferrod Trestment Alternatve Treatment
Stanhwiocooo, cxacllinsusceptiblo Cophalexin 500 mg PO td or gd
ce
Cefacroxil 500 mg PO by

Cotnmoxazoie 1 DS tab PO b

Dicloxacilin 500 mg PO tidz

Staphylocoos, oxacilinrresistant

BHemolytic streptococt

or
Amoxcailin 500 mg PO nd
Ciprofioxacn 250-500 mg PO

Cotnmoxazole 1 DS 1ab PO bud

Pactam omal thesapy based on n vitro
SLSOoPIONtes

Cephalexin 500 mg PO tid or gid

Emterobactieracean

Propvormbactenam sop Perscilin V 500 mg PO bd %0 gd

of
Amaoxcilin 500 mg PO tid Minocycine or doxycycine 100 mg PO
edd

Clinical Infectious Diseases 2013;56(1):e1-25



Suppressive antimicrobial therapy (SAT)
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Figure 1. Clinical outcome of 38 patients with prosthetic joint infections treated
with prolonged suppressive antibiotic therapy. Kaplan-Meier curve showing

survival without event (95% confidence interval in grey). Events are defined as
failure and unrelated death.

Prendki et al. International Journal of Infectious Diseases (2014)

Potential risk for failure of SAT:

Fistula

Comorbidities

No surgery (conservative surgery)

No primary antimicrobial therapy

Duration of primary antimicrobial therapy

Use of anti-bioflm agent during primary therapy
Type of drug used for SAT

Dose used for SAT

Wouthuysen-Bakker et al. J. Bone Joint Infect. 2017

Prendki et al. International Journal of Infectious Diseases. 2014
Ariza J et al. Enferm Infecc Microbiol Clin. 2017
Escudero-Sanchez R et al. Clin Microbiol Infect. 2019

Segreti J et al. Clin Infect Dis. 1998

Sandiford NA et al. Eur J Orthop Surg Traumatol. 2020

Pradier M et al. Infection. 2018
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Figure 1. Clinical outcome of 38 patients with prosthetic joint infections treated
with prolonged suppressive antibiotic therapy. Kaplan-Meier curve showing
survival without event (95% confidence interval in grey). Events are defined as
failure and unrelated death.

Prendki et al. International Journal of Infectious Diseases (2014)
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THE FUNCHON

Time on antibiotics (monthg

Wouthuysen-Bakker et al. J. Bone Joint Infect. 2017

Prendki et al. International Journal of Infectious Diseases. 2014
Ariza J et al. Enferm Infecc Microbiol Clin. 2017
Escudero-Sanchez R et al. Clin Microbiol Infect. 2019

Segreti J et al. Clin Infect Dis. 1998

Sandiford NA et al. Eur J Orthop Surg Traumatol. 2020

Pradier M et al. Infection. 2018
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What is a bacteriophage?

» Suffix —phage, phagos ¢ayetv (phagein), "to eat”, “to
devour"

e Viruses that infect ONLY bacteria

ages

hter,

soil, animal and human stools, etc.

* Phages have antibiofilm activity (Lyon in vitro models)

 Use lytic and pharmaceutical-quality phages (not easily
available at the present time)




Implementation of a Phage Therapy Center in a CRIOAc
250 km

CLINICAL
MICROBIOLOGY
@) AND INFECTION

FERRY T. et al. In press

SHmBERCt 2017 Total
patients
Managed in
231
@) () CRIOAc Lyon 318

Alfill ] 7 10 17 23 57

® For whom phage 4 2 8 7 21
e s el (0.7%)  (0.3%)  (1.2%) (1.3%)  (0.9%)

@O BJI @O Endocarditis @ O Pneumonia




Implementation of a Phage Therapy Center in a CRIOAC
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FERRY T. et al. In press 29 patients in Lyon since 2017
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PHAGEixLYON team

0 1. 2 3 4 S €6 7 8 9 10 11 12
Hours of incubation

Phagogram
Selection of active bacteriophages

¥

Active GMP

S. aureus Bactériophages

Phage A Phage B Phage C

Under the supervision of

aANSIT

Agence nationale de sécurité du meédicament
et des produits de santé

French Health Authority

Extemporaneous
magistral
preparation of the
mix of
bacteriophages

4 - -
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The Potential Innovative Use of = nwece
Bactenophages Within the DAC®
atlents With Knee

Open Forum Infectious Diseases

Case Report: Arthroscoplc Srrontiers |
“Debridement Antibioticsand =" ;‘.’Efé&?%ssue
Salvage Def Implant Retention” With Local ge Therapy

Injection of Personalized Phage

Therapy to Salvage a Relapsing

Pseudomonas Aeruginosa Prosthetic

an Elderly § Knee Infection 2021

Staphylocof _ | o -
: Tristan Ferry **#, Camille Kolenda***®, Cécile Batailler**¢, Romain Gaillard*¢,
Infectl On? Claude-Alexandre Gustave®***, Sébastien Lustig%*®, Cindy Fevre’, Charlotte Petitjean’,
Gilles Leboucher®, Frédéric Laurent®***5 and the Lyon BJI Study group

pacteriophages

Tristan Ferry &, Fabien Boucher, Cindy Fevre, Thomas Perpoint, Joseph Chateau, Charlotte Petitjean,

Jérome Josse, Christian Chidiac, Guillaume L'hostis, Gilles Leboucher, ... Show more

',\' frontiers

Journal of Antimicrobial Chemotherapy, Volume 73, Issue 10, 1 October 2018, Pages 2901-2903,
In Medicine E— \

#PhagoDAIR




Clinical case (not published; 16t" treated patient)

62-year-old woman
Leiomyosarcoma

Radiotherapy

Fracture

Osteosynthesis, soft tissue flap
2-stage exchange of a nalil
Recurrent S. aureus infection
Proximal and distal abscesses




Clinical case
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Clinical case

62-year-old woman
Leiomyosarcoma

Radiotherapy

Fracture

Osteosynthesis, soft tissue flap
2-stage exchange of a nalil
Recurrent S. aureus infection

Proximal and distal abscesses

CT-scan
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Clinical case

No surgery
Personalized phage cocktail
One shot phage injection

Highly purified phage cocktail 10° phages/mL

21 PHAGELYON [
.  Cuoac @@= .




Clinical case

No surgery
Personalized phage cocktail
One shot phage injection

Primary then suppressive
antimicrobial therapy (cephalexin)

Favorable outcome at 12 months
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Clinical case

No surgery
Personalized phage cocktail
One shot phage injection

Primary then suppressive
antimicrobial therapy (cephalexin)

Favorable outcome at 12 months

“I acknowledge so much Pr. Ferry
and the PHAGEiInLYON team, thanks
to them, | save precious time!”
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TediSAT study (Oral Session, Dr. PHAM)

! Open Forum Infectious Diseases

Safety of Tedizolid as Suppressive
Antimicrobial Therapy for Patients
With Complex Implant-Associated
Bone and Joint Infection due to

Multidrug-Resistant Gram-Positive

: : Pathogens: Results From the TediSAT
Tedizolid Cohort Study

ACtIVIty on multid rug-resistant Tristan Ferry,'”* Anne Conrad,"*’ Eric Senneville,**® Sandrine Roux,'?

Gram positive pat ho gens Céline Dupieux-Chabert,'** Aurélien Dinh,* Sébastien Lustig,”
1 oill g Sylvain Goutelle,'*'"" Thomas Briot,'? Truong-Thanh Pham,'*""" Florent Valour'*’
plll per aay
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a frontiers
in Medicine

2020

Current practices

a2 L A

38" Annual Meeting of the European N 3
#O S ( A ’ Bone and Joint Infection Society ;

12-14 September 2019 - Antwerp - Belgium

Outpatient SubCutaneous Antimicrobial Therapy (OSCAT) as a Measure to
Improve the Quality and Efficiency of Healthcare Delivery for Patients with
Serious Bacterial Infections

Tristan Ferry,234 Thomas P. Lodise,” Jason Gallagher,® Emmanuel Forestier,” Sylvain
Goutelle,3® Vincent H. Tam,1% John F. Mohr, 111,31 Claire Roubaud-Baudron%13
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Personalized Subcutaneous SAT

Journal of
) Antimicrab Chamctes 2015, 7 1060-2064 Antimicrobial
doi 10, 109 3/jociakz 104 Advonce Access publicetion 10 Apel 2019 Chemothempy

Subcutaneous suppressive antibiotic therapy for bone and joint
infections: safety and outcome in a cohort of 10 patients

Cécile Pouderoux' ", Agathe Becker” ™, Sylvain Goutelle (0 “*, Sébastien Lustig’**, Cloire Triffoult-Fillit*’,
Fotiha Dooud ™, Michel Henry Fessy’ ' *, Sabine Cohen™’, Frédéric Lourent™***,
Christion Ovidioc® ™, Florent Volour' ** ond Triston Ferry'™* an behalf of the Lyon Bone and Joint Infection

Study Groupt

Ceftriaxone, ertapéneme, ceftazidime, céfépime



? frontiers
in Medicine

2020

Personalized Subcutaneous SAT

Pharmacokinetic/Pharmacodynamic
Dosage Individualization of
Suppressive Beta-Lactam Therapy
Administered by Subcutaneous
Route in Patients With Prosthetic
Joint Infection

Sylvain Goutelle "****, Anne Conrad*>%’, Cécile Pouderoux*®, Evelyne Braun*®,
Frédéric Laurent®**’*, Marie-Claude Gagnieu®, Sabine Cohen®, Jéréme Guitton*?,
Florent Valour*>%” Tristan Ferry*>%” on behalf of the Lyon BJI Study group

PharmD, PhD



Clinical case (not published)
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Clinical case (not published)

83-year-old man hailia)
Comorbidity

Prosthetic shoulder infection
Productive fistula

No pain

No loosening of the stem
Serratia Marcesens

No oral option

Ertapenem susceptible




Explantation of the glenoid part
Conversion-with a head

D DEBOUT

Clinical case

83-year-old man

Comorbidity

Prosthetic shoulder infection
Productive fistula

No pain

No loosening of the stem
Serratia Marcesens

No oral option

Ertapenem susceptible
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*wme=. Personalized Subcutaneous SAT _'niections only

3 times per week

1g/12h 1 g/24h 1 g on Monday & Wednesday, 2g on Friday
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Personalized Subcutaneous SAT
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Personalized Subcutaneous SAT
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Clinical case

Outcome
3 injections per week
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COnCIUSIOn |NNOVAT|VE
o Patients with chronic BJI with a fistula o A STRAT£G'ES

« Need to be treated to avoid complications R TO KEEP
ACADEMIE NATIONALE
» Infectious Disease physicians can: de CHIRURGIE THE FUNCTION

French Academy of Surgery

e Help to keep the function!
« Develop and propose personalized innovative anti-infective E\Z.ﬂ
strategies for selected relevant indications

Phages have a real potential in prosthetic-joint infection PHAGEXLYON

* Need for industrial and academic developement of therapeutic
phages (discovery, banking, susceptibility testing) in connection
with health care authorities

Personalized suppressive subcutaneous SAT

* Need strong involvement of pharmacologists

e Can help if no oral options are available e enonaedbuaneon Wz
Need to perform clinical trials to evaluate the ability of these
innovations to improve the outcome i rebivia NS S




Lyon BJI Study group

Coordinator: Tristan Ferry

Infectious Diseases Specialists — Tristan Ferry, Florent Valour, Thomas Perpoint, Florence Ader, Sandrine Roux,
Agathe Becker, Claire Triffault-Fillit, Anne Conrad, Cécile Pouderoux, Pierre Chauvelot, Paul Chabert, Johanna
Lippman, Evelyne Braun

Surgeons — Sébastien Lustig, Elvire Servien, Cécile Batailler, Stanislas Gunst, Axel Schmidt, Elliot Sappey-Marinier,
Quentin Ode, Michel-Henry Fessy, Anthony Viste, Jean-Luc Besse, Philippe Chaudier, Lucie Louboutin, Adrien Van
Haecke, Marcelle Mercier, Vincent Belgaid, Aram Gazarian, Arnaud Walch, Antoine Bertani, Frédéric Rongieras,
Sébastien Martres, Franck Trouillet, Cédric Barrey, Ali Mojallal, Sophie Brosset, Camille Hanriat, Hélene Person,
Philippe Céruse, Carine Fuchsmann, Arnaud Gleizal;

Anesthesiologists — Frédéric Aubrun, Mikhail Dziadzko, Caroline Macabéo, Dana Patrascu;

Microbiologists — Frederic Laurent, Laetitia Beraud, Tiphaine Roussel-Gaillard, Céline Dupieux, Camille Kolenda,
JérOme Josse;

Imaging — Fabien Craighero, Loic Boussel, Jean-Baptiste Pialat, Isabelle Morelec;

PK/PD specialists — Michel Tod, Marie-Claude Gagnieu, Sylvain Goutelle;

Clinical research assistant and database manager— Eugénie Mabrut
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